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Abstract 
The climate-trade nexus gains increasing attention as governments are taking great efforts 
to forge a post-2012 climate change regime to succeed the Kyoto Protocol. This raises the 
issues of the scope of trade-related measures and of when and how they could be used. 
This paper discusses how far trade-related measures should be incorporated in that 
context. Drawing on an analogy to the Montreal Protocol and comparing developing 
country’s climate mitigation and adaptation needs with the funding available, the paper 
argues that such measures should initially be applied only among Annex I or II countries. 
To discipline the use of unilateral trade measures at the international level, the paper 
emphasizes a need to define comparable climate efforts. Moreover, the Lieberman-
Warner bill in the U.S. Senate - taken as a proxy for future U.S. climate legislation - is 
assessed, and found to be neither effective nor likely to be WTO-consistent. The paper is 
concluded by arguing that, in order to encourage developing countries to do more to 
combat climate change, developed countries should focus on carrots. Sticks can be 
incorporated, but only if they are credible and realistic and serve as a useful supplement 
to push developing countries to take actions or adopt policies and measures earlier than 
would otherwise have been the case. 
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I. Introduction 
There is a growing consensus that climate change has the potential to seriously damage 
our natural environment and affect the global economy and thus represents the world’s 
most pressing long-term threat to future prosperity and security. With greenhouse gas 
emissions embodied in virtually all products produced and traded in every conceivable 
economic sector, effectively addressing climate change will require a fundamental 
transformation of our economy and the ways energy is produced and used. This will 
certainly have a bearing on world trade because it will affect the costs of production of 
traded products and therefore their competitive positions in the world market. This 
climate-trade nexus has become the focus of an academic debate (e.g., Bhagwati and 
Mavroidis, 2007; Charnovitz, 2003; Hufbauer, Charnovitz and Kim, 2009; Ismer and 
Neuhoff, 2007; The World Bank, 2007; Zhang, 1998, 2004 and 2007a; Zhang and 
Assunção, 2004), and gains increasing attention as governments are taking great efforts to 
forge a post-2012 climate change regime to succeed the Kyoto Protocol. To level the 
carbon playing field, such a regime, if effective, will imperatively include the use of 
trade-related policy tools. The core element of that is trade-related measures in a post-
2012 climate change regime. This raises the issues of the scope of such measures and of 
when and how they could be used.  
 
To examine this issue, this paper first looks at the lesson learned from other multinational 
environmental agreements, such as the Montreal Protocol in which such trade provisions 
have been included to see what guidance can be provided. Next, the paper examines 
whether the condition can be met, provided that a post-2012 climate regime is to 
incorporate trade provisions as the Montreal Protocol does. The paper also interprets the 
findings of the WTO panels on the Thai cigarette dispute the Shrimp-Turtle dispute to 
infer future WTO panel’s stance on the use trade provisions being justified under the 
environmental exceptions of GATT Article XX. On these basis, the paper argues that 
while it is unlikely for developing country parties to agree to the inclusion of trade-
related measures in a post-2012 climate regime, trade-related measures should, at the 
very least, be contemplated for a set of industrialized countries (Annex I or II countries) 
as part of the evolving climate regime. It should be specified how these measures will 
apply to non-complying parties within this group and when and how unilateral trade 
measures can be used against countries outside the group. To that end, the paper 
emphasizes that there is a clear need to define comparable efforts towards climate 
mitigation and adaptation to discipline the use of unilateral trade measures at the 
international level, because some industrialized countries, if not all, are considering the 
term “comparable” as the standard by which to assess the efforts made by their trading 
partners in order to decide on whether to impose unilateral trade measures on them. 
Finally, the paper argues that the Lieberman-Warner type of border adjustment provision, 
in its current form, is likely to face a WTO-consistency and methodological challenges. It 
holds out more sticks than carrots to developing countries. In order to encourage 
developing countries to do more to combat climate change, developed countries should 
clearly focus on carrots. Although sticks can be incorporated, it is argued that they should 
be credible and realistic and serve as a useful supplement to push developing countries to 
take actions or adopt policies and measures earlier than would otherwise have been the 
case. The paper concludes that at a time when the world community is starting to 
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negotiate a post-2012 climate regime, unrealistic border adjustment measures as 
exemplified in the Lieberman-Warner bill are counterproductive to help to reach such an 
agreement on comparable climate actions in the post-2012 climate negotiations.  
 
 
2. Trade measures in the Montreal Protocol 
The Montreal Protocol on Substances that Deplete the Ozone Layer (MP) was signed in 
1987 and has since been amended and strengthened in a number of aspects. The MP uses 
trade measures as one enforcement mechanism among several policy instruments in 
achieving its aim of protecting the ozone layer. Parties to the treaty are required to ban 
trading with non-parties in ozone-depleting substances (ODS), such as CFCs, in products 
containing them, such as refrigerators, and potentially, in products made with but not 
containing CFCs, such as electronic components. The last provision has not yet been 
implemented primarily because of problems of detection, and also because of the small 
volumes of CFCs involved. These trade measures have been gradually extended to all the 
categories of ozone-depleting substances covered by the MP. Moreover, the MP has 
included the provision that exempts non-parties from trade measures if they are 
determined by the parties to be in compliance with the phase-out schedules. So, the 
offsetting trade measures are based on legitimate environmental objective and not merely 
on formal membership of an international agreement (Brack, 1996; Zhang, 1998). 
 
More importantly, these trade measures are accompanied with finance and technology 
transfer mechanisms. Under the MP, the Multilateral Fund for the Implementation of the 
Montreal Protocol was established in 1990 to meet the incremental costs of developing 
country parties (the so-called Article 5 countries) in complying with the MP requirements. 
Since its operation in 1991, the Multilateral Fund has received contributions totaling over 
US$ 2.3 billion from 49 industrialized countries and supported about 5,700 projects and 
activities in 146 developing countries. The implementation of these projects will result in 
the phase-out of the consumption of more than 249,577 ODP tonnes and the production 
of about 174,206 tonnes of ozone depleting substances. As a result, developing countries 
are no worse off as parties than they are as non-parties. The MP is now 20-year old with 
191 Parties. It has achieved 95% of its objective of phasing out the ODS and put the 
ozone layer on a path to recovery.1 Accompanied with this effective financial mechanism, 
the first of its kind from an international treaty, the MP trade measures have in fact hardly 
ever been used, because almost every country is now a party to the treaty. 
 
 
3. Funding from the Climate Convention and its financial mechanism 
The lesson from the MP suggests that the funding level of finance mechanism is crucial if  
a post-2012 climate regime is to incorporate trade provisions as the Montreal Protocol 
does. The Kyoto Protocol (KP) establishes a clean development mechanism (CDM). It 
serves as a channel to provide finance and technology transfer to developing countries. 
The CDM has, in part, been successful. The global number of CDM projects registered 

                                                 
1 See the Multilateral Fund web site at: http://www.multilateralfund.org (accessed on 
August 29, 2008). 
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and in the pipeline totals over 4600 - well above what was envisioned by countries when 
they negotiated, designed and launched the mechanism (Zhang, 2009b). The CDM 
market increased from 563 million tons of certified emission reductions (CERs) and  €3.9 
billion in 2006 to 947 million tons of CERs and  €12 billion in 2007. The astonishing 
increase in value terms is due mainly to dramatic growth in the secondary market with 
about 300 million CERs traded over the course of 2007 (Point Carbon, 2008). While the 
CDM has emerged as a financing mechanism to mitigate greenhouse gas emissions as the 
implementation of CDM projects has progressed, it still does not work to full potential 
scale (IETA, 2008; Paulsson, 2009; Zhang, 2008a). To that end, change needs to take 
place both at national and international levels. At the national level, for those developing 
countries that have not truly benefited from the CDM, they need to put in place clear 
institutional structures, streamlined and transparent CDM procedures and sound 
governance of clearer lines of responsibility and functions to facilitate the smooth 
implementation of CDM projects in their countries. At the international level, post-Kyoto 
climate negotiations need to reform the CDM to overcome its current structural 
limitations and to make it accommodate those players and types of small projects that 
have been left out to date. When taken together and combined, they will help to expand 
the number and geographical reach of the CDM, thus spreading its benefits to more 
countries (Zhang, 2008a). Nevertheless, markets cannot deliver miracles. Market 
instruments like CDM, as useful as it may be, must therefore be complemented with 
traditional fund solutions that provide a stable source of funding.  
 
 
Table 1  The Amount of Pledges and Contributions from the Multilateral Financial 
Mechanisms under the Framework Convention and its Kyoto Protocol 
 
Sources Amount (million US$) 
Special Climate Change Fund 

Least Developed Countries Fund 
Adaptation Fund 
Global Environment Facility Trust Fund 
(allocated to climate change focal area)  

106.57 (pledged) 
172.44  (pledged) 
80-300 per year (estimated) 
 
950 (targeted for 2006-2010) 

 
Sources: Global Environment Facility (2008a); UNFCCC (2007). 
 
 
Can the funds established within the climate regime deliver as the Multilateral Fund 
under the MP did? The Special Climate Change Fund and the Least Developed Countries 
Fund are established under the United Nations Framework Convention on Climate 
Change (UNFCCC). As of October 2, 2008, the total pledged for these two funds 
(cumulatively, not per year) is US$279 million (Table 1). The only fund under the KP is 
the Adaptation Fund. The level of its funding depends on the quantity of CERs issued and 
their prices. Assuming annual sales of 300-450 million tons of CERs and a market price 
of US$24 per ton of CERs, the Adaptation Fund would receive US$80-300 million per 
year for the period 2008-2012 (UNFCCC, 2007). The Global Environment Facility 
(GEF) as an entity operating the financial mechanism of the UNFCCC has targeted the 
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amount of US$950 from its fourth replenishment at climate change projects over the 
period 2006-2010. Combined together, the pledges and contributions from all these three 
funds and the GEF Trust Fund are well below US$1 billion a year. 
 
By contrast, according to the Stern Review (Stern, 2007), the incremental costs of low 
carbon investments in developing countries are likely to be at least US$20-30 billion a 
year. This is a very conservative estimate. The UNFCCC (2007) Secretariat puts the 
investment estimates for climate change adaptation in developing countries in the range 
of US$28-67 billion a year. On mitigation, the UNFCCC (2007) Secretariat estimates the 
investment of US$76 billion needed in developing countries a year.2 So, developing 
countries will need the investment of at least US$100 billion in climate change mitigation 
and adaptation. However, the contributions from all these three funds and the GEF Trust 
Fund only amount to less than one percent of the anticipated needs from developing 
countries. This suggests that the ratio of the combined pledged funding from the funds to 
the required investment at 1:100. 
 
 
Table 2  GEF Trust Fund Allocations and Co-financing in the Climate Change 
Focal Area 
 
GEF Phase GEF Grant 

(million US$) 
Co-financing 
(million US$ 

Pilot phase (1991-1994) 
GEF 1 (1994-1998) 
GEF 2 (1998-2002) 
GEF 3 (2002-2006) 
GEF 4 (2006-2010) 
      2007 
      2008 
      2009 
Total 

284.80 
510.36 
681.07 
877.72 

950.00 (targeted) 
76.35 

138.45 
88.26 

2657.01 

2402.89 
2322.10 
3403.40 
4810.56 

 
1651.82 
1119.46 
514.04 

16224.28 
 
Source: Global Environment Facility (2008b). 
 
 
The value of a single multilateral fund lies in its ability to leverage contributions from a 
range of other donors. Can these funds leverage co-financing from other sources to close 
this financing gap? Let us look at the recent record of leverage of multilateral funding. 
Since 1990, the World Bank Group commitments to renewable energy and efficiency 
have exceeded US$10 billion, with each dollar leveraging another three dollars from 
other private and public sources (Cundy, 2006). The GEF as an entity operating the 
financial mechanism of the UNFCCC, since its inception in 1991, has provided $8.26 

                                                 
2 The estimates vary. The World Bank (2006) estimates the incremental, upfront capital 
costs of US$30 billion per year to decarbonize the power sector in developing countries 
alone. 
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billion in grants and generated over $33.7 billion in co-financing from other sources to 
support over 2,200 projects that produce global environmental benefits in 165 developing 
countries and countries with economies in transition.3 As indicated in Table 2, in the 
focal area of climate change, as at November 2008, the GEF has allocated since its 
inception a total of US$2.66 billion from the GEF Trust Fund. This GEF funding has 
leveraged a co-financing in excess of US$16.22 billion. This suggests that the GEF 
enjoys an average leverage ratio of 4.1 in the all six focal areas and 6.1 in the climate 
change focal area, meaning that each dollar of the GEF grant leverages US$4.1-6.1 from 
other sources. Assuming the leverage ratio of 6 and the minimum requirement of US$100 
billion per year, then the current commitments are only able to bring the total finance 
value to US$7 billion and leave the financing gap of US$93 billion per year. To close this 
gap, we need to increase the multilateral funding and enhance its leverage ability. 
Assuming the leverage ratio of 10, which has not experienced over the long time horizon 
for multibillion public funding, and the minimum requirement of US$100 billion per year, 
then the multilateral funding needs to be increased to US$10 billion per year to meet 
developing country needs for climate change mitigation and adaptation. 
 
If the funding available under the financial mechanism of the UNFCCC remains at its 
current level and continues to rely mainly on voluntary contributions, it will not be 
sufficient to address the future financial flows estimated to be needed for climate change 
mitigation and adaptation in developing countries. If a success of the Montreal Protocol  
could be considered as some kind of predictor for a post-2012 climate regime, the 
combined pledged funding and contribution from the funds under the UNFCCC and the 
GEF and estimated funding from the fund under its KP are nowhere near to make trade 
measures work effectively, not to mention whether they can be incorporated in a post-
2012 climate regime in the first place. 
 
 
4. The findings of WTO Thai cigarette dispute and the Shrimp-Turtle dispute 
Before the contracting parties resort to trade measures to fulfill health/environmental 
concerns, WTO case laws suggest that, in order for these measures to be justified under 
the environmental exceptions of GATT Article XX, the contracting parties should 
explore whether there are any alternatives to trade provisions that could be reasonably 
expected to fulfill the same function but are not inconsistent or less inconsistent with the 
relevant WTO provisions or a good-faith effort has been made to reach an agreement 
among the parties concerned. 
 
The GATT Thai cigarette dispute illustrates the former. Under Section 27 of the Tobacco 
Act of 1966, Thailand restricted imports of cigarettes and imposed a higher tax rate on 
imported cigarettes when they were allowed on the three occasions since 1966, namely in 
1968-70, 1976 and 1980. After consultations with Thailand failed to lead to a solution, 
the U.S. requested in 1990 the Dispute Settlement Panel to rule on the Thai action on the 
grounds that it was inconsistent with Article XI:1 of the General Agreement; was not 

                                                 
3 See “The About GEF” at the GEF web site at: 
http://www.thegef.org/interior.aspx?id=50 (accessed on November 14, 2008). 
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justified by the exception under Article XI:2(c), because cigarettes were not an 
agricultural or fisheries product in the meaning of Article XI:1; and was not justified 
under Article XX(b) because the restrictions were not necessary to protect human health, 
i.e. controlling the consumption of cigarettes did not require an import ban. The Dispute 
Settlement Panel ruled against Thailand. The Panel found that Thailand had acted 
inconsistently with Article XI:1 for having not granted import licenses over a long period 
of time. Recognizing that XI:2(c) allows exceptions for fisheries and agricultural 
products if the restrictions are necessary to enable governments to protect farmers and 
fishermen who, because of the perishability of their produce, often could not withhold 
excess supplies of the fresh product from the market, the Panel found that cigarettes were 
not “like” the fresh product as leaf tobacco and thus were not among the products eligible 
for import restrictions under Article XI:2(c). Moreover, the Panel acknowledged that 
Article XX(b) allowed contracting parties to give priority to human health over trade 
liberalization. The Panel held the view that the import restrictions imposed by Thailand 
could be considered to be “necessary” in terms of Article XX(b) only if there were no 
alternative measure consistent with the General Agreement, or less inconsistent with it, 
which Thailand could reasonably be expected to employ to achieve its health policy 
objectives. However, the Panel found the Thai import restriction measure not necessary 
because Thailand could reasonably be expected to take strict, non-discriminatory 
labelling and ingredient disclosure regulations and to ban all the direct and indirect 
advertising, promotion and sponsorship of cigarettes to ensure the quality and reduce the 
quantity of cigarettes sold in Thailand. These alternative measures are considered WTO-
consistent to achieve the same health policy objectives as Thailand now pursues through 
an import ban on all cigarettes whatever their ingredients (GATT, 1990). 
  
The WTO Appellate Body decisions on the Shrimp-Turtle dispute, which have been 
interpreted as implicitly permitting trade measures pursued through multilateral 
environmental agreements (MEAs), illustrate the latter. To address the decline of sea 
turtles around the world, in 1989 the U.S. Congress enacted Section 609 of Public Law 
101-162 to authorize embargoes on shrimp harvested with commercial fishing technology 
harmful to sea turtles. The U.S. was challenged in the WTO by India, Malaysia, Pakistan 
and Thailand in October 1996, after embargoes were leveled against them. The four 
governments challenged this measure, asserting that the U.S. could not apply its laws to 
foreign process and production methods. A WTO Dispute Settlement Panel was 
established in April 1997 to hear the case. The Panel found that the U.S. failed to 
approach the complainant nations in serious multilateral negotiations before enforcing the 
U.S. law against those nations. The Panel held that the U.S. shrimp embargo was a class 
of measures of processes-and-production-methods type and had a serious threat to the 
multilateral trading system because it conditioned market access on the conservation 
policies of foreign countries. Thus, it cannot be justified under GATT Article XX. 
However, the WTO Appellate Body overruled the Panel’s reasoning. The Appellate Body 
held that a WTO member requires from exporting countries compliance, or adoption of, 
certain policies prescribed by the importing country does not render the measure 
inconsistent with the WTO obligation. Although the Appellate Body still found that the 
U.S. shrimp embargo was not justified under GATT Article XX, the decision was not on 
ground that the U.S. sea turtle law itself was not inconsistent with GATT. Rather, the 
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ruling was on ground that the application of the law constituted “arbitrary and 
unjustifiable discrimination” between WTO members (WTO, 1998). The WTO Appellate 
Body pointed to a 1996 regional agreement reached at the U.S. initiation, namely the 
Inter-American Convention on Protection and Conservation of Sea Turtles, as evidence 
of the feasibility of such an approach (WTO, 1998; Berger, 1999). Here, the Appellate 
Body again advanced the standing of multilateral environmental treaties (Zhang, 2004; 
Zhang and Assunção, 2004). Thus, it follows that this trade dispute under the WTO may 
have been interpreted as a clear preference for actions taken pursuant to multilateral 
agreements and/or negotiated through international cooperative arrangements, such as the 
Kyoto Protocol and its successor. However, this interpretation should be with great caution, 
because there is no doctrine of stare decisis (namely, “to stand by things decided”) in the 
WTO; the GATT/WTO panels are not bound by previous panel decisions (Zhang and 
Assunção, 2004). 
 
Moreover, the WTO Shrimp-Turtle dispute settlement has a bearing on the ongoing 
discussion on the “comparability” of climate actions in a post-2012 climate change 
regime. The Appellate Body found that when the U.S. shifted its standard from requiring 
measures essentially the same as the U.S. measures to “the adoption of a program 
comparable in effectiveness”, this new standard would comply with the WTO disciplines 
(WTO, 2001, paragraph 144). Some may view that this case opens the door for U.S. 
climate legislation that bases trade measures on an evaluation of the comparability of 
climate actions taken by other trading countries (Werksman and Houser, 2008). 
Comparable action can be interpreted as meaning action comparable in effect as the 
“comparable in effectiveness” in the Shrimp-Turtle dispute. It can also be interpreted as 
meaning “the comparability of efforts”. The Bali Action Plan (BAP) adopts the latter 
interpretation, using the terms comparable as a means of ensuring that developed 
countries undertake commitments comparable to each other. But the BAP does not 
provide a clear definition. In the next section, we will discuss why there is a clear need to 
define comparable efforts towards climate mitigation and adaptation to discipline the use 
of unilateral trade measures at the international level.      
 
 
5. What can be taken from the MP and the findings of WTO Appellate Body in the 
Shrimp-Turtle dispute? 
The lesson from the MP suggests that trade measures can be incorporated in MEAs and 
work effectively in practice only if they are accompanied with effective financial and 
technology transfer mechanisms. However, just because the MP successfully uses trade 
measures to prompt broad participation and help compliance and enforcement does not 
necessarily mean that there is a potential for a post-2012 climate regime to do the same. 
So we need to be very careful in transplanting the MP experience into the UNFCCC 
context. Indeed, given that the scope of economic activities affected by a climate regime 
is several orders of magnitude larger than those covered by the MP, it is unlikely for 
industrialized countries to bear all the incremental costs of climate mitigation and 
adaptation in developing countries as they do in the MP case. Developing countries have 
well recognized this reality and are not expected for their costs to be fully borne by 
industrialized countries. However, if the combined pledged funding from the funds under 
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the Climate Convention and its Kyoto Protocol and from its financial mechanism is 
significantly far from the anticipated climate mitigation and adaptation needs from 
developing countries as it has been the case, it is safe to say that developing country 
parties are unlikely to agree to the inclusion of trade-related measures against them in a 
post-2012 climate regime in the first place.  
 
However, as part of the evolving climate regime, trade-related measures should, at the 
very least, be contemplated for a set of industrialized countries (Annex I or II countries). 
It should be specified how these measures will apply to non-complying parties within this 
group and when and how unilateral trade measures can be used against countries outside 
the group. On the one hand, current articles on climate-trade linkages under the UNFCCC 
and its Kyoto Protocol are too general to hardly be of practical use. On the other hand, 
the BAP calls for “comparability of efforts” towards climate mitigation actions only 
among industrialized countries. However, lack of the clearly defined notion on what is 
comparable has led to diverse interpretations of the concept of comparability. Moreover, 
there is no equivalent language in the BAP to ensure that developing country actions, 
whatever might be agreed at Copenhagen, that must also be comparable to those of 
developed countries. So, some industrialized countries have extended the scope of its 
application beyond industrialized countries themselves, attempting to impose unilateral 
trade measures against other trading partners to address its competitiveness concerns. 
Such lack of the common understanding will lead one country to define whether other 
countries have made comparative efforts to its own. This can hardly be objective, and in 
turn leads one country to misuse unilateral trade measures against other trading partners 
to address its competitiveness concerns. Therefore, there is a clear need to define 
comparable efforts towards climate mitigation and adaptation to discipline the use of 
unilateral trade measures at the international level, taking into account differences in their 
national circumstances, such as current level of development, per capita GDP, current 
and historical emissions, emission intensity, and per capita emissions. If well defined, 
that will provide some reference to WTO panels in examining cases related to 
comparability issues.  
 
As a hypothetical example, assume that a country imposes unilateral trade measures 
against its trading partners on the comparability ground but does so without following the 
internationally agreed notion. Its trading partners might choose to challenge that country 
before WTO. A case like this is likely, given that both the top Chinese official in charge 
of climate issue and the Brazilian lead climate ambassador consider the WTO as the 
proper forum when developing countries are required to purchase allowances in the 
proposed U.S. cap-and-trade regime (Samuelsohn, 2007). This indicates that leading 
developing countries appear to be comfortable with WTO rules and institutions defending 
their interests in any dispute that may arise over unilateral trade measures. This is 
reinforced in the Political Declaration of the Leaders of Brazil, China, India, Mexico and 
South Africa in Sapporo, Japan, July 8, 2008 that “in the negotiations under the Bali 
Road Map, we urge the international community to focus on the core climate change 
issues rather than inappropriate issues like competitiveness and trade protection measures 
which are being dealt with in other forums”. However, the point is that if a case like this 
really happens before a WTO panel, that panel would likely look to the UNFCCC for 
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guidance on an appropriate standard for the comparability of climate to assess whether 
that country has followed the international standard when determining comparability. 
Otherwise, that WTO panel will have no choice but to fall back on the aforementioned 
Shrimp-Turtle jurisprudence, and would be influenced by the fear of the political fall out 
from overturning U.S. unilateral trade measures in its domestic climate legislation. If the 
U.S. measures were allowed to stand, that would undermine the UNFCCC’s legitimacy in 
setting and distributing climate commitments between its parties (Werksman and Houser, 
2008).  
 
 
6. How far can developing country commitments go in an immediate post-2012 
climate regime?4 
The U.S. commitments at Kyoto and diplomatic and public pressure on China had put 
great pressure on China to take on some kind of commitments. Under these 
circumstances and in anticipation that the U.S. would take on more stringent 
commitments subsequent to the first compliance period (namely, far below its 1990 level), 
I envisioned a decade ago the following six proposals that could be put on the table as 
China’s plausible negotiation position, which is described in ascending order of stringency 
(Zhang, 2000).5 
 
“First, China could regard its active participation in CDM as ‘meaningful participation’. 
 
Second, just as Article 3.2 of the Kyoto Protocol requires Annex I countries to ‘have 
made demonstrable progress’ in achieving their commitments by 2005, China could 
commit to demonstrable efforts towards slowing its greenhouse gas emissions growth at 
some point between the first commitment period and 2020. Securing the undefined 
‘demonstrable progress’ regarding China’s efforts is the best option that China should 
fight for at the international climate change negotiations subsequent to Buenos Aires. 
 
Third, if the above commitment is not considered ‘meaningful’, China could make 
voluntary commitments to specific policies and measures to limit greenhouse gas 
emissions at some point between the first commitment period and 2020. Policies and 
measures might need to be developed to explicitly demonstrate whether or not China has 
made adequate efforts. Such policies and measures might include abolishing energy 
subsidies, improving the efficiency of energy use, promoting renewable energies, and 
increasing the R&D spending on developing environmentally sound coal technologies. 
 
Fourth, China could make a voluntary commitment to total energy consumption or total 
greenhouse gas emissions per unit of GDP at some point around or beyond 2020. In my 
view, carbon intensity of the economy is preferred to energy intensity of the economy 

                                                 
4 This section draws heavily on Zhang (2000, 2008b and 2009a). 
5 Zhang (2000) was originally prepared for the United Nations Development Programme 
in 1998. When the draft of that paper was ready, the Washington DC-based Resources for 
the Future made a press release titled “Is China Taking Actions to Limit Its Greenhouse 
Gas Emissions?”, September 15, 1998. 
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(i.e., total energy consumption per unit of GDP), because all the efforts towards shifting 
away from high-carbon energy are awarded by the former… 
 
The fifth option would be for China to voluntarily commit to an emissions cap on a 
particular sector at some point around or beyond 2020. Taking on such a commitment, 
although already burdensome for China, could raise the concern about the carbon leakage 
from the sector to those sectors whose emissions are not capped. 

 
This leads to the final option that China could offer: a combination of a targeted carbon 
intensity level with an emissions cap on a particular sector at some point around or 
beyond 2020. This is the bottom line: China cannot afford to go beyond it until its per 
capita income catches up with the level of middle-developed countries.” 
 
At that time, it looked like China would be pressured to take on commitments at a much 
earlier date than what China wished. This situation changed once the U.S. withdrew from 
the Kyoto Protocol. A decade later, we see that the ideas of commitments based on 
carbon intensity and sectoral approaches, which were discussed in the academic literature 
ten years ago, are formally incorporated into the Bali roadmap. This roadmap, which was 
agreed to at the UNFCCC Conference of Parties meeting in December 2007, sets out the 
course for developing post-2012 commitments, with a clear deadline for conclusion by 
2009. This is a very positive development, and clearly indicates the policy relevance of 
the once-sound-theoretical ideas. However, there is great doubt that developing countries 
will go beyond the aforementioned third option between 2013 and 2020 for several 
reasons. 
 
First, given the very short timeframe to conclude the negotiations, in all likelihood, it 
would be impossible to reach the necessary agreement on the rules, countries and sectors 
covered and the levels of ambitions for developing countries, especially due to the 
amount of the data that would be required. As it has been indicated by the Asian-Pacific 
Economic Cooperation (APEC) Leaders Summit in September 2007, setting a carbon 
intensity target, even if it is not binding, is not that easy. Australia, the host country, 
proposed that all 21 APEC economies, regardless of whether they are developed and 
developing economies, agree to reduce energy intensity by at least 25% by 2030, but in 
the end the leaders only agreed to work towards achieving an APEC-wide (emphasis 
added) aspirational goal in energy intensity by at least 25% by 2030, relative to 2005 
levels. This should not come as a surprise because energy use per unit of GDP, a key 
indicator of patterns of energy use, is still high in many developing Asian countries, and 
even increased in countries such as Brunei, the Philippines, Malaysia, South Korean and 
Thailand between 1990 and 2004. Indonesia and Pakistan consumed almost the same 
amount of energy per unit of GDP as they were in 1990 (Figure 1). Even the rate of 
energy efficiency improvement in IEA countries has been less than 1% per year since 
1990 – much lower than in the previous decades.  
 
Second, it is inconceivable that developing countries would ever go beyond the 
aforementioned third option between 2013 and 2020 without an effective financial 
mechanism. Market instruments like CDM, as useful as it may be, must be complemented 
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with traditional fund solutions that provide a stable source of funding. However, the 
pledged funding from the funds under the Climate Convention and its Kyoto Protocol and 
from its financial mechanism are far from the anticipated needs from developing 
countries. Unless this funding situation changes significantly, which is most unlikely to 
happen, developing countries cannot afford to make commitments beyond the third 
option above-envisioned a decade ago. 
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Figure 1.  Energy use per unit of GDP in the selected Asia Pacific countries, 1990-2004 
(Tons of oil equivalent/million 2000 US$). 
Source: Zhang (2008a). 
 
Third, the U.S. factor will continue to play a role in affecting developing country’s 
willingness to take on commitments and the ambition of that commitments. The U.S. 
House of Representatives passed the American Clean Energy and Security Act of 2009 
that would cut U.S. carbon emissions by 17% from 2005 levels by 2020 by a vote of 219-
212 on June 26, 2009. The debate would now move to the U.S. Senate that is expected to 
write its own version of a climate change bill, but its fate is uncertain this year. Even if 
the Senate’s bill had set the same emission target as the House’s bill, U.S. greenhouse gas 
emissions in 2020 would be still above their 1990 level, given the fact that U.S. GHG 
emissions were 16.8% higher in 2005 than that in 1990 (EIA, 2007), and not all emission 
sources are capped under the Act. From a U.S. perspective, that emission reduction 
would appear quite ambitious and require serious actions and investment, but is still far 
short of a 7% reduction of the U.S. GHG emissions during the period 2008-2012 required 
by the Kyoto Protocol and 25-40% by 2020 suggested by the IPCC and demanded by 
developing countries. In anticipation that the U.S. would take on the more stringent 
commitments subsequent to the first compliance period (namely, far below its 1990 level), 
I envisioned a decade ago that developing countries may go beyond the aforementioned 
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third option. However, the U.S. emissions in 2020 are at best kept at their 1990 level. 
This is far from the point where it is likely that developing country would do that.  
 
 
7. Encouraging developing countries to do more: carrots, sticks or both? 
Understandably, the U.S. and other industrialized countries would like to see developing 
countries, in particular large developing economies, go beyond that because of concerns 
about their own competitiveness and growing greenhouse gas emissions in developing 
countries. They are considering unilateral trade measures to “induce” developing 
countries to do so. WTO members have rights to do that because they are free to 
unilaterally decide what measures to take and under what conditions. But once they have 
made such a choice, then and only then the WTO rules apply. For example, a variety of 
measures have been put forward for the U.S. legislators to consider, falling into the three 
broad categories: border adjustment measures, performance standards and carbon market 
design (Subcommittee on Energy and Air Quality of the U.S. House of Representatives, 
2008). To date, there is a considerable disagreement as to what measures would be most 
likely to pass muster under the WTO. Therefore, from the perspective of WTO 
consistency, industrialized countries need to focus on carrots, supported by sticks (e.g., 
border adjustment measures and similar trade-related measures, or conditions on access 
to carbon markets), as a means of encouraging developing countries to do more 
domestically than what are internationally agreed upon. The Montreal Protocol clearly 
demonstrates that an approach of a carrots (financial assistance and technology transfer) 
assisted with sticks (trade restrictions) approach works effectively in achieving its 
legitimate environmental objective.   
 
However, measures as proposed in the Lieberman-Warner Climate Security Act of 2008 
hold out more sticks than carrots to developing countries. A proposal by the International 
Brotherhood of Electrical Workers (IBEW) and American Electric Power (AEP) would 
have required importers to obtain emission allowances to cover the carbon content of 
certain products from countries that do not take climate actions comparable to that of the 
U.S. (Morris and Hill, 2007). The original version of the bill had already incorporated 
this mechanism, threatening to punish energy-intensive imports from developing 
countries by requiring importers to obtain emission allowance, but only if they had not 
taken comparable actions by 2020, eight years after the effective start date of a U.S. cap-
and-trade regime begins. It was argued that the inclusion of trade provisions would give 
the U.S. additional diplomatic leverage to negotiate multilaterally and bilaterally with 
other countries on comparable climate actions. Should such negotiations not succeed, 
such trade provisions would provide a means of leveling the carbon playing field between 
American energy-intensive manufacturers and their competitors in countries not taking 
comparable climate actions. Not only would the bill have imposed an import allowance 
purchase requirement too quickly, it would have also dramatically expanded the scope of 
punishment: almost any manufactured product would potentially have qualified. If 
strictly implemented, such a provision would pose an insurmountable hurdle for 
developing countries (The Economist, 2008).  
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It should be emphasized that the aim of including trade provisions is to facilitate 
negotiations while keeping open the possibility of invoking trade measures as a last resort. 
The latest version of the Lieberman-Warner bill has brought the deadline forward to 2014 
to gain business and union backing.6 The inclusion of trade provisions might be 
considered the “price” of passage for any U.S. legislation capping its greenhouse gas 
emissions. Put another way, it is likely that no climate legislation can move through U.S. 
Congress without dealing with the issue of trade provisions. An important issue on the 
table is the length of the grace period to be granted to developing countries. While many 
factors need to be taken into consideration here (Haverkamp, 2008), further bringing 
forward the imposition of allowance requirements to imports is rather unrealistic, given 
the already very short grace period ending 2019 in its original version. It should be 
noticed that the Montreal Protocol on Substances that Deplete the Ozone Layer grants 
developing countries a grace period of 10 years (Zhang, 2000). Given that the scope of 
economic activities affected by a climate regime is several orders of magnitude larger 
than those covered by the Montreal Protocol, if legislation incorporates border adjustment 
measures (put the issue of their WTO consistency aside), in my view, they should not be 
invoked at least 10 years after mandatory U.S. emission targets take effect.  
 
Moreover, unrealistically shortening the grace period granted before resorting to the trade 
provisions would increase uncertainty of whether the measure would withstand a 
challenge by U.S. trading partners before the WTO. As the ruling in the Shrimp-Turtle 
dispute indicates, for a trade measure to be considered WTO-consistent, a period of good-
faith efforts to reach agreements among the countries concerned is needed before 
imposing such trade measures. Put another way, trade provisions should be preceded by 
major efforts to negotiate with partners within a reasonable timeframe. Furthermore, 
developing countries need reasonable time to develop and operate national climate 
policies and measures. Take the establishment of an emissions trading scheme as a case 
in point. Even for the U.S. SO2 Allowance Trading Program, the entire process from the 
U.S. Environmental Protection Agency beginning to compile the data for its allocation 
database in 1989 to publishing its final allowance allocations in March 2003 took almost 
four years. For the first phase of the EU Emissions Trading Scheme, the entire process 
took almost two years from the EU publishing the Directive establishing a scheme for 
greenhouse gas emission allowance trading on 23 July 2003 to it approving the last 
national allocation plan for Greece on 20 June 2005. For developing countries with very 
weak environmental institutions and that do not have dependable data on emissions, fuel 
uses and outputs for installations, this allocation process is expected to take much longer 
than what experienced in the U.S. and the EU (Zhang, 2007b). 
 
In the case of a WTO dispute, the question will arise whether there are any alternatives to 
trade provisions that could be reasonably expected to fulfill the same function but are not 
inconsistent or less inconsistent with the relevant WTO provisions. In the GATT Thai 
cigarette dispute, the Dispute Settlement Panel concluded that Thailand had legitimate 

                                                 
6 This is in line with the IBEW/AEP proposal, which requires U.S. importers to submit 
allowances to cover the emissions produced during the manufacturing of those goods two 
years after U.S. starts its trade-and-cap program (McBroom, 2008).  
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concerns with health but it had measures available to it other than a trade ban that would 
be consistent with the General Agreement on Tariffs and Trade (e.g. bans on advertising) 
(GATT, 1990). Indeed, there are alternatives to resorting to trade provisions to protect the 
U.S. trade-sensitive, energy-intensive industries during a period when the U.S. is taking 
good-faith efforts to negotiate with trading partners on comparable actions. One way to 
address competitiveness concerns is to initially allocate free emission allowances to those 
sectors vulnerable to global competition, either totally or partially.7 Bovenberg and 
Goulder (2002) found that giving out about 13% of the allowances to fossil fuel suppliers 
freely instead of auctioning in an emissions trading scheme in the U.S. would be 
sufficient to prevent their profits with the emissions constraints from falling in 
comparison with those without the emissions constraints. 
 
There is no disagreement that the allocation of permits to emissions sources is a 
politically contentious issue. Grandfathering, at least partially grandfathering, helps these 
well-organized, politically highly-mobilized industries or sectors to save considerable 
expenditures and thus increases the political acceptability of an emissions trading scheme, 
although it leads to a higher economic cost than a policy where the allowances are fully 
auctioned.8 That explains why the sponsors of the American Clean Energy and Security 
Act of 2009 had to make a compromise amending it to auction only 15% of the emission 
permits instead of the initial proposal for auctioning all the emission permits in a 
proposed cap-and-trade regime in order for it to pass the U.S. House of Representatives 
Energy and Commerce Committee in May 2009. However, it should be pointed out that 
although grandfathering is thought of as giving implicit subsidies to these sectors, 
grandfathering is less trade-distorted than the exemptions from carbon taxes (Zhang, 
1998 and 1999), which means that partially grandfathering is even less trade-distorted 
than the exemptions from carbon taxes. To understand their difference, it is important to 
bear in mind that grandfathering itself also implies an opportunity cost for firms receiving 
permits: what matters here is not how firms get your permits, but what firms can sell 
them for - that is what determines opportunity cost. Thus, even if permits are awarded 
gratis, firms will value them at their market price. Accordingly, the prices of energy will 

                                                 
7 To be consistent with the WTO provisions, foreign producers could arguably demand 
the same proportion of free allowances as U.S. domestic producers in case they are 
subject to border adjustments.  
8 In a second-best setting with pre-existing distortionary taxes, if allowances are 
auctioned, the revenues generated can then be used to reduce pre-existing distortionary 
taxes, thus generating overall efficiency gains. Parry et al. (1999), for example, show that 
the costs of reducing U.S. carbon emissions by 10% in a second-best setting with pre-
existing labor taxes are five times more costly under a grandfathered carbon permits case 
than under an auctioned case. This is because the policy where the permits are auctioned 
raises revenues for the government that can be used to reduce pre-existing distortionary 
taxes. By contrast, in the former case, no revenue-recycling effect occurs, since no 
revenues are raised for the government. However, the policy produces the same tax-
interaction effect as under the latter case, which tends to reduce employment and 
investment and thus exacerbates the distortionary effects of pre-existing taxes (Zhang, 
1999). 
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adjust to reflect the increased scarcity of fossil fuels. This means that regardless of 
whether emissions permits are given out freely or are auctioned by the government, the 
effects on energy prices are expected to be the same, although the initial ownership of 
emissions permits differs among different allocation methods. As a result, relative prices 
of products will not be distorted relative to their pre-existing levels and switching of 
demands towards products of those firms whose permits are awarded gratis (the so-called 
substitution effect) will not be induced by grandfathering. This makes grandfathering 
different from the exemptions from carbon taxes. In the latter case, there exist 
substitution effects (Zhang, 1998 and 1999). For example, the Commission of the 
European Communities (CEC) proposal for a mixed carbon and energy tax9 provides for 
exemptions for the six energy-intensive industries (i.e., iron and steel, non-ferrous metals, 
chemicals, cement, glass, and pulp and paper) from coverage of the CEC tax on grounds 
of competitiveness. This not only reduces the effectiveness of the CEC tax in achieving 
its objective of reducing CO2 emissions, but also makes the industries, which are exempt 
from paying the CEC tax, improve their competitive position in relation to those 
industries which are not. Therefore, there will be some switching of demand towards the 
products of these energy-intensive industries, which is precisely the reaction that such a 
tax should avoid (Zhang, 1997). 
 
Moreover, to pass WTO scrutiny of trade provisions, the U.S. is likely to make reference 
to the health and environmental exceptions provided under GATT Article XX. This 
Article itself is the exceptions that authorize governments to employ otherwise GATT-
illegal measures when such measures are necessary to deal with certain enumerated 
public policy problems. The GATT panel in Tuna/Dolphin II concluded that Article XX 
does not preclude governments from pursuing environmental concerns outside their 
national territory, but such extra-jurisdictional application of domestic laws would be 
permitted only if aimed primarily (emphasis added) at having a conservation or 
protection effect (GATT, 1994; Zhang, 1998). The capacity of the planet’s atmosphere to 
absorb greenhouse gas emissions without adverse impacts is an ‘exhaustible natural 
resource’. Thus, if countries take measures on their own including extra-jurisdictional 
application primarily to prevent the depletion of this ‘exhaustible natural resource’, such 
measures will have a good justification under GATT Article XX. Along this reasoning, if 
the main objective of trade provisions is to protect the environment by requiring other 
countries to take actions comparable to that of the U.S., then mandating importers to 
purchase allowances from the designated special international reserve allowance pool to 
cover the carbon emissions associated with the manufacture of that product is debatable. 
To increase the prospects for a successful WTO defense, I think that trade provisions can 
refer to the designated special international reserve allowance pool, but may not do 
                                                 
9 As part of its comprehensive strategy to control CO2 emissions and increase energy 
efficiency, a carbon/energy tax has been proposed by the CEC. The CEC proposal is that 
member states introduce a carbon/energy tax of US$ 3 per barrel oil equivalent in 1993, 
rising in real terms by US$ 1 a year to US$ 10 per barrel in 2000. After the year 2000 the 
tax rate will remain at US$ 10 per barrel at 1993 prices. The tax rates are allocated across 
fuels, with 50% based on carbon content and 50% on energy content (Zhang, 1997). 
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without adding “or equivalent”. This will allow importers to submit equivalent emission 
reduction units that are not necessarily allowances but are recognized by international 
treaties to cover the carbon contents of imported products. 
 
Besides the issue of WTO consistency, there will be methodological challenges in 
implementing trade provisions, although such practical implementation issues are 
secondary concerns. Identifying the appropriate carbon contents embodied in traded 
products will present formidable technical difficulties, given the wide range of technologies 
in use around the world and very different energy resource endowments and consumption 
patterns among countries. In the absence of any information regarding the carbon content 
of the products from exporting countries, importing countries, the U.S. in this case, could 
adopt either of the two approaches to overcoming information challenge in practical 
implementation. One is to prescribe the tax rates for the imported product based on U.S. 
domestically predominant method of production for a like product, which sets the average 
embedded carbon content of a particular product (Zhang, 1998; Zhang and Assunção, 
2004). This practice is by no means without foundation. For example, the U.S. Secretary 
of the Treasury has adopted the approach in the tax on imported toxic chemicals under 
the Superfund Tax (GATT, 1987; Zhang, 1998). Alternative is to set the best available 
technology (BAT) as the reference technology level and then use the average embedded 
carbon content of a particular product produced with the BAT in applying BTA (Ismer 
and Neuhoff, 2007). Generally speaking, developing countries will bear a lower cost 
based on either of the approaches than using the nation-wide average carbon content of 
imported products for the country of origin, given that less energy-efficient technologies in 
developing countries produce products of higher embedded carbon contends than those like 
products produced by more energy-efficient technologies in the U.S. However, to be more 
defensible, either of the approaches should allow foreign producers to challenge the 
carbon contents applied to their products to ensure that they will not pay for more than 
they have actually emitted. 
  
 
8. Conclusions 
Governments are taking great efforts to forge an agreement on comparable climate 
actions in the post-2012 climate negotiations. Aimed at leveling the carbon playing field, 
the inclusion of trade-related provisions is considered useful by some in both facilitating 
the adoption of such an agreement and effectively implementing it, once reached.   
 
To gain some guidance on the scope of trade provisions in a post-2012 climate change 
regime, this paper first describes the Montreal Protocol in which such trade provisions 
have been included. The lesson from the Montreal Protocol suggests that trade measures 
can be incorporated in multilateral environmental agreements and work effectively in 
practice only if they are accompanied with effective finance and technology transfer 
mechanisms. This lesson, combined with the fact the combined pledged funding from the 
funds under the Climate Convention and its Kyoto Protocol and from its financial 
mechanism is far from the anticipated climate mitigation and adaptation needs of 
developing countries, suggests that developing country parties are unlikely to agree the 
inclusion of trade-related measures against them in a post-2012 climate regime. 
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In the meantime, the paper argues that trade-related measures should, at the very least, be 
contemplated for a set of industrialized countries (Annex I or II countries) as part of the 
evolving climate regime at least on two grounds. First, the Shrimp-Turtle dispute under 
the WTO may have been interpreted as a clear preference for actions taken pursuant to 
multilateral agreements and/or negotiated through international cooperative arrangements. 
Second, there is a clear need to define comparable efforts towards climate mitigation and 
adaptation to discipline the use of unilateral trade measures at the international level. The 
Bali Action Plan calls for “comparability of efforts” towards climate mitigation actions 
only among industrialized countries. However, some industrialized countries, if not all, 
are considering the term “comparable” as the standard by which to assess the efforts 
made by all their trading partners in order to decide on whether to impose unilateral trade 
measures on them. This is not hypothetical. Rather, it is very real as the Lieberman-
Warner bill in the U.S. Senate demonstrated. While that bill died on the floor of the 
Senate, this is by no means the end of the prospect for border adjustment type of 
unilateral trade measures provision, given that the inclusion of such trade provisions 
might be considered the “price” for passing any U.S. legislation capping its greenhouse 
gas emissions. In addition to methodological challenges in implementing the Lieberman-
Warner type of border adjustment provision, the paper argues that that type of border 
adjustment provision is likely to face a WTO-consistency challenge. To increase the 
prospects for a successful WTO defense, there should be a period of good-faith efforts to 
reach agreements among the countries concerned before imposing such trade measures. 
Put another way, trade provisions should be preceded by major efforts to negotiate with 
partners within a reasonable timeframe. As the WTO panel’s findings of the GATT Thai 
cigarette dispute indicate, the WTO consistency also requires considering alternatives to 
trade provisions that could be reasonably expected to fulfill the same function but are not 
inconsistent or less inconsistent with the relevant WTO provisions. Moreover, the paper 
suggests that trade provisions can refer to the designated special international reserve 
allowance pool, but may not do without adding “or equivalent”. This will allow importers 
to submit equivalent emission reduction units that are recognized by international treaties 
to cover the carbon contents of imported products. 
 
It should be emphasized that the Lieberman-Warner type of border adjustment provision 
holds out more sticks than carrots to developing countries. If the U.S. and other 
industrialized countries really want to persuade developing countries to do more to 
combat climate change, they should first reflect why developing countries are unwilling 
to and cannot afford to go beyond the aforementioned third option in the first place. That 
will require industrialized countries to seriously consider developing countries’ legitimate 
demand that industrialized countries need to demonstrate that they have taken the lead in 
reducing their own greenhouse gas emissions, provide significant funding to support 
developing country’s climate change mitigation and adaptation efforts and to transfer 
low- or zero-carbon emission technologies at an affordable price to developing countries. 
Industrialized countries need to provide positive incentives to encourage developing 
countries to do more. Carrots should serve as the main means. Sticks can be incorporated, 
but only if they are credible and realistic and serve as a useful supplement to push 
developing countries to take actions or adopt policies and measures earlier than would 
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otherwise have been the case. At a time when the world community is starting to 
negotiate a post-2012 climate regime, unrealistic border adjustment measures as 
exemplified in the Lieberman-Warner bill are counterproductive to help to reach such an 
agreement on comparable climate actions in the post-2012 climate negotiations.  
 
 
Acknowledgments 
An earlier version of this paper was presented at the International Workshop on Post-
2012 Climate and Trade Policies, organized by the United Nations Environment 
Programme and the EU-Funded ADAM Project, Geneva, Switzerland, September 8-9, 
2008. It has benefited from useful discussions with the organizers of and participants in 
that workshop and helpful comments from referees. That said, the views expressed here 
are those of the author. The author bears sole responsibility for any errors and omissions 
that may remain.  
 
 
References 
Berger, J.R. (1999), Unilateral Trade Measures to Conserve the World’s Living 
Resources: An Environmental Breakthrough for the GATT in the WTO Sea Turtle Case, 
Columbia Journal of Environmental Law, Vol. 24, pp. 355-411. 
 
Bhagwati, J. and P.C. Mavroidis (2007), Is Action against US Exports for Failure to Sign 
Kyoto Protocol WTO-Legal?, World Trade Review, Vol. 6, No. 2, pp. 299-310. 
 
Bovenberg, A.L. and L.H. Goulder (2002), Addressing Industry-Distributional Concerns 
in U.S. Climate Change Policy, Unpublished manuscript, Department of Economics, 
Stanford University. 
 
Brack, D. (1996), International Trade and the Montreal Protocol, The Royal Institute of 
International Affairs and Earthscan, London. 
 
Charnovitz, S. (2003), Trade and Climate: Potential Conflicts and Synergies, in Pew 
Center on Global Climate Change, Beyond Kyoto – Advancing the International Effort 
Against Climate Change, pp. 141-170. 
 
Cundy, C. (2006), World Bank Raises Spending, Exceeds Target, on Renewables, 
Environmental Finance, Vol. 7, No. 10, September, p. 14. 
 
EIA (2007), Emissions of Greenhouse Gases in the United States 2006, DOE/EIA-
0573(2006), U.S. Energy Information Administration (EIA), Washington, DC, November, 
Available at: http://www.eia.doe.gov/oiaf/1605/ggrpt/pdf/0573(2006).pdf. 
 
General Agreement on Tariffs and Trade (GATT, 1987), United States – Taxes on 
Petroleum and Certain Imported Substances, Report of the Panel, Adopted on June 17, 
L/6175, BISD 34S/136, Geneva, Available at: 
http://www.wto.org/english/res_e/booksp_e/analytic_index_e/introduction_01_e.htm. 



 20

 
General Agreement on Tariffs and Trade (GATT, 1990), Thailand – Restrictions on 
Importation of and Internal Taxes on Cigarettes, Report of the Panel, DS10/R, Adopted 
on November 7, BISD 37S/200, Geneva, Available at: 
http://www.wto.org/english/res_e/booksp_e/analytic_index_e/introduction_01_e.htm. 
 
General Agreement on Tariffs and Trade (GATT, 1994), United States: Restrictions on 
the Imports of Tuna, Report of the Panel (not adopted), DS29/R, June 16, Geneva, 
Available at: 
http://www.wto.org/english/res_e/booksp_e/analytic_index_e/introduction_01_e.htm. 
 
Global Environment Facility (2008a), Status Report on the Climate Change Funds 
October 2008 (Report from the Trustee), GEF/LDCF.SCCF.5/Inf.2, Washington, DC, 
November 7, Available at: 
http://www.thegef.org/uploadedFiles/Documents/LDCFSCCF_Council_Documents/LDC
FSCCF5_November_2008/LDCF.SCCF.5.Inf.2%20Status%20Report%20on%20the%20
Climate%20Change%20Funds.pdf. 
 
Global Environment Facility (2008b), Work Program Submitted for GEF Council 
Approval, GEF/C.34/6, Washington, DC, October 14, Available at: 
http://www.thegef.org/uploadedFiles/Documents/Council_Documents__(PDF_DOC)/GE
F_C34/C.34.6%20Work%20Program%20Cover%20Note(1).pdf. 
 
Haverkamp, J. (2008), International Aspects of a Climate Change Cap and Trade 
Program, Testimony before the Committee on Finance, U.S. Senate, February 14, 
Available at: http://finance.senate.gov/hearings/testimony/2008test/021408jhtest.pdf. 
 
Hufbauer, G.C., Charnovitz, S. and J. Kim (2009), Global Warming and the World 
Trading System, Peterson Institute for International Economics, Washington, DC. 
 
International Emissions Trading Association (IETA, 2008), State of the CDM 2008: 
Facilitating a Smooth Transition into a Mature Environmental Financing Mechanism, 
Geneva, Available at: http://www.ieta.org/ieta/www/pages/getfile.php?docID=3111. 
 
Ismer, R., and K. Neuhoff (2007), Border Tax Adjustment: A Feasible Way to Support 
Stringent Emission Trading, European Journal of Law and Economics, Vol. 24, No. 2, 
pp. 137-164. 
 
McBroom, M. (2008), How the IBEW-UWM-Boilermakers-AEP International Proposal 
Operates within Climate Legislation, June 17, Available at: 
http://www.wita.org/index.php?tg=fileman&idx=viewfile&idf=189&id=4&gr=Y&path=
&file=WITA-+Climate+Change+-+Overview+of+IBEW-
AEP+Proposal+(June+17%2C+2008).pdf. 
 
Morris, M.G. and E.D. Hill (2007), Trade is the Key to Climate Change, The Energy 
Daily, Vol. 35, No. 33, February 20. 



 21

 
Parry, Ian W.H., Williams III, R.C. and L.H. Goulder (1999), When Can Carbon 
Abatement Policies Increase Welfare? The Fundamental Role of Distorted Factor 
Markets, Journal of Environmental Economics and Management, Vol. 37, No. 1, pp. 52-
84. 
 
Paulsson, E. (2009), A Review of the CDM Literature: From Fine-tuning to Critical 
Scrutiny?, International Environmental Agreements: Politics, Law and Economics, Vol. 
9, No. 1, pp. 63-80. 
 
Point Carbon (2008), Carbon 2008: Post-2012 Is Now, Norway, March 11. 
 
Samuelsohn, D. (2007), Trade Plan Opposed by China, Brazil and Mexico, Greenwire, 
September 26, Available at: http://www.earthportal.org/news/?p=507. 
 
Stern, N. (2007), Stern Review on the Economics of Climate Change, Cambridge 
University Press, Available at: http://www.hm-
treasury.gov.uk/independent_reviews/stern_review_economics_climate_change/sternrevi
ew_index.cfm. 
 
Subcommittee on Energy and Air Quality of the U.S. House of Representatives (2008), 
Competitiveness Concerns/Engaging Developing Countries, Climate Change Legislation 
Design White Paper, Washington DC, January, Available at: 
http://energycommerce.house.gov/Climate_Change/White_Paper.competitiveness.01310
8.pdf. 
 
The Economist (2008), Pollution Law: Trading Dirt, June 7, pp. 42-44.  
 
The World Bank (2006), An Investment Framework for Clean Energy and Development: 
A Progress Report, Background Paper for the Development Committee Meeting on 
September 18, Washington DC. 
 
The World Bank (2007), International Trade and Climate Change: Economic, Legal and 
Institutional Perspectives, Washington DC. 
 
UNFCCC Secretariat (2007), Report on Analysis of Existing and Potential Investment 
and Financial Flows Relevant to the Development of an Effective and Appropriate 
International Response to the Climate Change, Dialogue Working Paper No. 8, Prepared 
for the Fourth Workshop under the Dialogue on Long-Term Cooperative Action to 
Address Climate Change by Enhancing Implementation of The Convention, August 27-
29, Vienna, Available at: 
http://unfccc.int/files/cooperation_and_support/financial_mechanism/financial_mechanis
m_gef/application/pdf/dialogue_working_paper_8.pdf. 
 



 22

Werksman, J. and T. Houser (2008), Competitiveness, Leakage and Comparability: 
Disciplining the Use of Trade Measures under a Post-2012 Climate Agreement, 
Discussion Paper, World Resources Institute, December, Washington, DC. 
 
World Trade Organization (WTO, 1998), United States – Import Prohibition of Certain 
Shrimp and Shrimp Products, Report of the Appellate Body, WT/DS58/AB/R, Geneva. 
 
World Trade Organization (WTO, 2001), United States – Import Prohibition of Certain 
Shrimp and Shrimp Products, Recourse to Article 21.5 of the DSU by Malaysia, Panel 
Report, WT/DS58/RW, Adopted November 21,Geneva. 
 
Zhang, Z.X. (1997), The Economics of Energy Policy in China: Implications for Global 
Climate Change, New Horizons in Environmental Economics Series, Edward Elgar. 
 
Zhang, Z.X. (1998), Greenhouse Gas Emissions Trading and the World Trading System, 
Journal of World Trade, Vol. 32, No. 5, pp. 219-239. 
 
Zhang, Z.X. (1999), Should the Rules of Allocating Emissions Permits be Harmonised?, 
Ecological Economics, Vol. 31, No. 1, pp. 11-18. 
 
Zhang, Z.X. (2000), Can China Afford to Commit itself an Emissions Cap? An Economic 
and Political Analysis, Energy Economics, Vol. 22, No. 6, pp. 587-614. 
 
Zhang, Z.X. (2004), Open Trade with the U.S. without Compromising Canada’s Ability to 
Comply with its Kyoto Target, Journal of World Trade, Vol. 38, No. 1, pp. 155-182. 
 
Zhang, Z.X. (2007a), Doing Trade and Climate Policy Together, in Najam, A., Halle, M. 
and R. Meléndez-Ortiz (Editors), Trade and Environment: A Resource Book, 
International Institute for Sustainable Development, Canada, and International Center for 
Trade and Sustainable Development, Geneva. 
 
Zhang, Z.X. (2007b), Why Has China not Embraced a Global Cap-and-Trade Regime?, 
Climate Policy, Vol. 7, No. 2, pp. 166-170. 
 
Zhang, Z.X. (2008a), Asian Energy and Environmental Policy: Promoting Growth While 
Preserving the Environment, Energy Policy, Vol. 36, No. 10, pp. 3905-3924. 
 
Zhang, Z.X. (2008b), Is China a Christmas Tree to Hang Everybody’s Complaints? 
Putting its Own Energy-Saving into Perspective, The Plenary Address at the 31st 
International Association for Energy Economics International Conference, Istanbul, 
Turkey, June 18, Energy Economics, forthcoming, Available at: doi:10.1016/S0140-
9883(03)00042-2. 
 
Zhang, Z.X. (2009a), How Far Can Developing Country Commitments Go in an 
Immediate Post-2012 Climate Regime?, Energy Policy, Vol. 37, No. 5, pp. 1753-1757. 
 



 23

Zhang, Z.X. (2009b), Improving the Rules on Carbon Projects, Science and Development 
Network, London, April 8, Available at: http://www.scidev.net/en/opinions/improving-
the-rules-on-carbon-projects.html. 
 
Zhang, Z.X. and L. Assunção (2004), Domestic Climate Policy and the WTO, The World 
Economy, Vol. 27, No. 3, pp. 359-386. 
 



NOTE DI LAVORO DELLA FONDAZIONE ENI ENRICO MATTEI 

Fondazione Eni Enrico Mattei Working Paper Series 

Our Note di Lavoro are available on the Internet at the following addresses: 
http://www.feem.it/Feem/Pub/Publications/WPapers/default.htm 

http://www.ssrn.com/link/feem.html 
http://www.repec.org 

http://agecon.lib.umn.edu 
http://www.bepress.com/feem/ 

 
 
 
 
 

NOTE DI LAVORO PUBLISHED IN 2009 
SD 1.2009 Michael Hoel: Bush Meets Hotelling: Effects of Improved Renewable Energy Technology on Greenhouse Gas 

Emissions 
SD 2.2009 Abay Mulatu, Reyer Gerlagh, Dan Rigby and Ada Wossink: Environmental Regulation and Industry Location
SD 3.2009 Anna Alberini, Stefania Tonin and Margherita Turvani: Rates of Time Preferences for Saving Lives in the 

Hazardous Waste Site Context 
SD 4.2009 Elena Ojea, Paulo A.L.D. Nunes and Maria Loureiro: Mapping of Forest Biodiversity Values: A Plural 

Perspective 
SD 5.2009 Xavier Pautrel : Macroeconomic Implications of Demography for the Environment: A Life-Cycle Perspective 
IM 6.2009 Andrew Ellul, Marco Pagano and Fausto Panunzi: Inheritance Law and Investment in Family Firms 
IM 7.2009 Luigi Zingales: The Future of Securities Regulation 
SD 8.2009 Carlo Carraro, Emanuele Massetti and Lea Nicita: How Does Climate Policy Affect Technical Change? An 

Analysis of the Direction and Pace of Technical Progress in a Climate-Economy Model 
SD 9.2009 William K. Jaeger: The Welfare Effects of Environmental Taxation 
SD 10.2009 Aude Pommeret and Fabien Prieur: Double Irreversibility and Environmental Policy Design 
SD 11.2009 Massimiliano Mazzanti and Anna Montini: Regional and Sector Environmental Efficiency Empirical Evidence 

from Structural Shift-share Analysis of NAMEA data 
SD 12.2009 A. Chiabai, C. M. Travisi, H. Ding, A. Markandya and P.A.L.D Nunes: Economic Valuation of Forest 

Ecosystem Services: Methodology and Monetary Estimates 
SD 13.2009 Andrea Bigano, Mariaester Cassinelli, Fabio Sferra, Lisa Guarrera, Sohbet Karbuz, Manfred Hafner, Anil 

Markandya and Ståle Navrud: The External Cost of European Crude Oil Imports 
SD 14.2009 Valentina Bosetti, Carlo Carraro, Romain Duval, Alessandra Sgobbi and Massimo Tavoni: The Role of R&D 

and Technology Diffusion in Climate Change Mitigation: New Perspectives Using the Witch Model 
IM 15.2009 Andrea Beltratti, Marianna Caccavaio and Bernardo Bortolotti: Stock Prices in a Speculative Market: The 

Chinese Split-Share Reform 
GC 16.2009 Angelo Antoci, Fabio Sabatini and Mauro Sodini: The Fragility of Social Capital  
SD 17.2009 Alexander Golub, Sabine Fuss, Jana Szolgayova and Michael Obersteiner:  Effects of Low-cost Offsets on 

Energy Investment – New Perspectives on REDD – 
SD 18.2009 Enrica De Cian: Factor-Augmenting Technical Change: An Empirical Assessment 
SD 19.2009 Irene Valsecchi: Non-Uniqueness of Equilibria in One-Shot Games of Strategic Communication 
SD 20.2009 Dimitra Vouvaki and Anastasios Xeapapadeas: Total Factor Productivity Growth when Factors of Production 

Generate Environmental Externalities 
SD 21.2009 Giulia Macagno, Maria Loureiro, Paulo A.L.D. Nunes and Richard Tol: Assessing the Impact of Biodiversity 

on Tourism Flows: A model for Tourist Behaviour and its Policy Implications 
IM 22.2009 Bernardo Bortolotti, Veljko Fotak, William Megginson and William Miracky: Sovereign Wealth Fund 

Investment Patterns and Performance 
IM 23.2009 Cesare Dosi and Michele Moretto: Auctioning Monopoly Franchises: Award Criteria and Service Launch 

Requirements 
SD 24.2009 Andrea Bastianin: Modelling Asymmetric Dependence Using Copula Functions: An application to Value-at-

Risk in the Energy Sector 
IM 25.2009 Shai Bernstein,  Josh Lerner and Antoinette Schoar: The Investment Strategies of Sovereign Wealth Funds 
SD 26.2009 Marc Germain, Henry Tulkens and Alphonse Magnus: Dynamic Core-Theoretic Cooperation in a Two-

Dimensional International Environmental Model 
IM 27.2009 Frank Partnoy: Overdependence on Credit Ratings Was a Primary Cause of the Crisis 
SD 28.2009 Frank H. Page Jr and Myrna H. Wooders (lxxxv): Endogenous Network Dynamics 
SD 29.2009 Caterina Calsamiglia, Guillaume Haeringer and Flip Klijnb (lxxxv): Constrained School Choice: An 

Experimental Study 
SD 30.2009 Gilles Grandjean, Ana Mauleon and Vincent Vannetelbosch (lxxxv): Connections Among Farsighted Agents 
SD 31.2009 Antonio Nicoló and Carmelo Rodríguez Álvarez (lxxxv): Feasibility Constraints and Protective Behavior in

Efficient Kidney Exchange 
SD 32.2009 Rahmi İlkiliç (lxxxv): Cournot Competition on a Network of Markets and Firms 
SD 33.2009 Luca Dall'Asta, Paolo Pin and Abolfazl Ramezanpour (lxxxv): Optimal Equilibria of the Best Shot Game 
SD 34.2009 Edoardo Gallo (lxxxv): Small World Networks with Segregation Patterns and Brokers 
SD 35.2009 Benjamin Golub and Matthew O. Jackson  (lxxxv): How Homophily Affects Learning and Diffusion in 

Networks 



SD 36.2009 Markus Kinateder (lxxxv): Team Formation in a Network 
SD 37.2009 Constanza Fosco and Friederike Mengel (lxxxv): Cooperation through Imitation and Exclusion in Networks 
SD 38.2009 Berno Buechel and Tim Hellmann (lxxxv): Under-connected and Over-connected Networks 
SD 39.2009 Alexey Kushnir (lxxxv): Matching Markets with Signals 
SD 40.2009 Alessandro Tavoni (lxxxv): Incorporating Fairness Motives into the Impulse Balance Equilibrium and Quantal 

Response Equilibrium Concepts: An Application to 2x2 Games 
SD 41.2009 Steven J. Brams and D. Marc Kilgour (lxxxv): Kingmakers and Leaders in Coalition Formation 
SD 42.2009 Dotan Persitz (lxxxv): Power in the Heterogeneous Connections Model: The Emergence of Core-Periphery 

Networks 
SD 43.2009 Fabio Eboli, Ramiro Parrado, Roberto Roson: Climate Change Feedback on Economic Growth: Explorations

with a Dynamic General Equilibrium Mode 
GC 44.2009 Fabio Sabatini: Does Social Capital Create Trust? Evidence from a Community of Entrepreneurs 
SD 45.2009 ZhongXiang Zhang: Is it Fair to Treat China as a Christmas Tree to Hang Everybody’s Complaints? Putting 

its Own Energy Saving into Perspective 
SD 46.2009 Eftichios S. Sartzetakis, Anastasios Xepapadeas and Emmanuel Petrakis: The Role of Information Provision 

as a Policy Instrument to Supplement Environmental Taxes: Empowering Consumers to Choose Optimally 
SD 47.2009 Jean-François Caulier, Ana Mauleon and Vincent Vannetelbosch: Contractually Stable Networks 
GC 48.2009 Massimiliano Mazzanti, Susanna Mancinelli, Giovanni Ponti and Nora Piva: Education, Reputation or 

Network?  Evidence from Italy on Migrant Workers Employability 
SD 49.2009 William Brock and Anastasios Xepapadeas: General Pattern Formation in Recursive Dynamical Systems 

Models in Economics 
SD  50.2009 Giovanni Marin and Massimiliano Mazzanti: Emissions Trends and Labour Productivity Dynamics Sector 

Analyses of De-coupling/Recoupling on a 1990-2005 Namea 
SD 51.2009 Yoshio Kamijo and Ryo Kawasaki (lxxxv): Dynamics, Stability, and Foresight in the Shapley-Scarf Housing 

Market 
IM 52.2009 Laura Poddi and Sergio Vergalli: Does Corporate Social Responsibility Affect the Performance of Firms? 
SD 53.2009 Valentina Bosetti, Carlo Carraro and Massimo Tavoni: Climate Change Mitigation Strategies in Fast-

Growing Countries:  The Benefits of Early Action 
GC 54.2009 Alireza Naghavi and Gianmarco I.P. Ottaviano: Firm Heterogeneity, Contract Enforcement, and the Industry 

Dynamics of Offshoring 
IM 55.2009 Giacomo Calzolari and Carlo Scarpa: On Regulation and Competition: Pros and Cons of a Diversified 

Monopolist 
SD 56.2009 Valentina Bosetti, Ruben Lubowski and Alexander Golub and Anil Markandya: Linking Reduced 

Deforestation and a Global Carbon Market: Impacts on Costs, Financial Flows, and Technological 
Innovation 

IM 57.2009 Emmanuel Farhi and Jean Tirole: Collective Moral Hazard, Maturity Mismatch and Systemic Bailouts 
SD 58.2009 Kelly C. de Bruin and Rob B. Dellink: How Harmful are Adaptation Restrictions 
SD 59.2009 Rob Dellink, Michel den Elzen, Harry Aiking, Emmy Bergsma, Frans Berkhout, Thijs Dekker, Joyeeta Gupta: 

Sharing the Burden of Adaptation Financing: An Assessment of the Contributions of Countries 
SD 60.2009 Stefania Tonin, Anna Alberini and Margherita Turvani: The Value of Reducing Cancer Risks at Contaminated 

Sites: Are More Heavily Exposed People Willing to Pay More? 
SD 61.2009 Clara Costa Duarte, Maria A. Cunha-e-Sá and Renato Rosa: The Role of Forests as Carbon Sinks: Land-Use 

and Carbon Accounting  
GC 62.2009 Carlo Altomonte and Gabor Békés: Trade Complexity and Productivity 
GC 63.2009 Elena Bellini, Gianmarco I.P. Ottaviano, Dino Pinelli and Giovanni Prarolo: Cultural Diversity and Economic 

Performance: Evidence from European Regions 
SD 64.2009 Valentina Bosetti, Carlo Carraro, Enrica De Cian, Romain Duval, Emanuele Massetti and Massimo Tavoni: 

The Incentives to Participate in, and the Stability of, International Climate Coalitions: A Game-theoretic 
Analysis Using the Witch Model 

IM 65.2009 John Temple Lang: Article 82 EC – The Problems and The Solution 
SD 66.2009 P. Dumas and S. Hallegatte: Think Again: Higher Elasticity of Substitution Increases Economic Resilience 
SD 67.2009 Ruslana Rachel Palatnik and Roberto Roson: Climate Change Assessment and Agriculture in General 

Equilibrium Models: Alternative Modeling Strategies 
SD 68.2009 Paulo A.L.D. Nunes, Helen Ding and Anil Markandya: The Economic Valuation of Marine Ecosystems 
IM 69.2009 Andreas Madestam: Informal Finance: A Theory of Moneylenders 
SD 70.2009 Efthymia Kyriakopoulou and Anastasios Xepapadeas: Environmental Policy, Spatial Spillovers and the 

Emergence of Economic Agglomerations 
SD 71.2009 A. Markandya, S. Arnold, M. Cassinelli and T. Taylor: Coastal Zone Management in the Mediterranean: 

Legal and Economic Perspectives  
GC 72.2009 Gianmarco I.P. Ottaviano and Giovanni Prarolo: Cultural Identity and Knowledge Creation in Cosmopolitan 

Cities 
SD 73.2009 Erik Ansink: Self-enforcing Agreements on Water allocation 
GC 74.2009 Mario A. Maggioni, Francesca Gambarotto and T. Erika Uberti: Mapping the Evolution of "Clusters": A 

Meta-analysis 
SD 75.2009 Nektarios Aslanidis: Environmental Kuznets Curves for Carbon Emissions: A Critical Survey 
SD 76.2009 Joan Canton: Environmentalists' Behaviour and Environmental Policies 
SD 77.2009 Christoph M. Rheinberger: Paying for Safety: Preferences for Mortality Risk Reductions on Alpine Roads 



IM 78.2009 Chiara D’Alpaos, Michele Moretto, Paola Valbonesi and Sergio Vergalli: "It Is Never too late": Optimal 
Penalty for Investment Delay in Public Procurement Contracts 

SD 79.2009 Henry Tulkens and Vincent van Steenberghe: “Mitigation, Adaptation, Suffering”: In Search of the Right Mix 
in the Face of Climate Change 

SD 80.2009 Giovanni Bella: A Search Model for Joint Implementation 
SD 81.2009 ZhongXiang Zhang: Multilateral Trade Measures in a Post-2012 Climate Change Regime?: What Can Be 

Taken from the Montreal Protocol and the WTO? 
 
 
 
 
 
 
 

(lxxxv) This paper has been presented at the 14th Coalition Theory Network Workshop held in 
Maastricht, The Netherlands, on 23-24 January 2009 and organised by the Maastricht University CTN 
group (Department of Economics, http://www.feem-web.it/ctn/12d_maa.php). 

 


