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Abstract 

Our paper is aimed at checking explanatory power of gravity model in international 

trade, limited only to two industry sectors: steel and cement. The rationale behind choosing 

those two specific sectors was the fact that they are often mentioned as an example of sectors 

especially prone to the carbon leakage. As they are both indicated in the European 

Commission’s decision on the sectors vulnerable to the carbon leakage, we used them as an 

example and benchmark in our study.  

Consequently, our gravity model apart from standard variables such as gross 

domestic product, population, distance or common border, includes also variables 

concerning environmental issues (e.g. CO2 emission per capita, environmental taxes). These 

variables seem to be crucial for identifying the phenomenon of carbon leakage and its impact 

on international trade in steel and cement industries. We assume that they can also partly 

explain how vulnerable to the carbon leakage these sectors are.  

Our gravity model can also serve as a tool for designing effective measures for 

preventing and fighting effects of carbon leakage. One of them is border tax adjustment 

pushed ahead by some of the EU states. We discuss some proposals of the BTA based of 

carbon leakage and its consistency with the WTO requirements as well as efficiency from the 

economic point of view.  

Our model includes time invariant variables, therefore the model with fixed effects is 

not proper. On the other hand, as individual effects can be correlated with dependent 

variables, model with random effects is also not adequate. Consequently, we use Hausman-

Taylor estimator. Our trade gravity model is based mainly on WITS and WDI databases 

concerning period 1995–2009.  
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PART I – Introduction: problem of carbon leakage 

 

 One of the most important principles stipulated in international documents related to 

sustainable development and environmental protection is a principle of common but 

differentiated responsibility. According to the principle environmental standards in a given 

state supposed to be based on a range of factors including special need and circumstances, 

future economic development of developing states as well as historic contribution to causing 
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environmental problem
1
. In practice the principle from the very beginning has been related 

mainly to the share for developed and developing states. A burden of responsibilities for 

environmental protection and what is more important costs of it has been put mainly on 

developed countries.
 

 The principle of common and differentiated responsibility has been one of the basis 

for United Nations Framework Convention on Climate Change. The principle is reflected 

expressis verbis in the article 4 of the convention, which is related to the commitments of the 

parties
2
. According to the Article 4 par. 2 only developed states, enumerated in the annex to 

the convention, has been bound to mitigate emissions of green house gases. Detailed 

obligations of developed states has been stipulated in the Kyoto Protocol to the United 

Nations Framework Convention on Climate Change. The difference of burdens between 

developed and developing states in the Protocol is a key element of the Protocol. There were 

no obligations for cutting emissions for developing states, what caused lack of ratifications of 

some developed countries like United States
3
.  

 There has been several problems with differences of burdens put on developed and 

developing countries in the Protocol: In the Protocol there has been no objective criteria set 

for classifying a state as developed or developing. Therefore, in fact, from the point of view of 

the Protocol states can be divided into “annex I” or “annex B” group and “non-annex I” group 

(Gillespie (2006), pp. 258). It is worth to mention, that there is only thirty nine states and the 

European Community listed in the Annex B to the Convention
4
, and in result only those 

countries has their emissions cuts set. Except from the current European Union member states 

there are only United States, Australia, Canada, Japan and New Zealand and a few European 

countries including Russian Federation and Ukraine. 

 In the Protocol, while dividing countries on those “developed”, which means those 

which have obligations to control and limit green house gases emissions, there were no other 

groups taken into account. Not all economies in transition has been included into Annex B. 

Moreover, all newly industrialized countries has been acknowledged as developing states and 

not obligated to make efforts for reduction of  green house gases emissions.  

 The consequence of those differences in burdens put on developed and developing 

countries has been significant differences in climate change policy pursued by developed 

                                                 
1
 More about the principle: P. Sands, Principles of International Environmental Law,  Oxford 2003, p. 287. 

2
 United Nations Framework Convention on Climate Change,  

http://unfccc.int/resource/docs/convkp/conveng.pdf (1.09.2010) 
3
 More about reasons for nonratification by the United States: P.G. Harris, Common but differentiated 

responsibility, “New York University Environmental Law Journal”, vol. 7, 1999, pp.28-48. 
4
 Kyoto Protocol, http://unfccc.int/resource/docs/convkp/kpeng.pdf. 
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countries in relation to developing and mainly newly industrialized countries. Almost all 

developed countries, even United States which did not ratify the Protocol introduced a policy 

in order to limit GHGs emissions. At the same time states classified in the Protocol as 

developing have no legal motivation to reduce their emissions. 

 One of the problems with the difference in climate policy between developed and 

developing states is so called environmental dumping. The notion can have various 

definitions
5
 but it is most often related to the differences in costs of production resulting from 

different standards of environmental protection
6
. Different standards of environmental 

protection can be seen as an obstacle for international trade, favoring producers who do not 

have to bear costs of adjusting to higher environmental standards, including more stringent 

norms of GHGs emissions.  

 The disproportion between emission obligation as well as environmental dumping 

could be also a serious threat to the environmental goal of the Protocol, due to so called 

carbon leakage. It is a situation, recognized mainly by economists, when because of reduction 

of carbon emission in one country or region it increases in another one, where there are no 

strict rules related to carbon emissions. It is caused by the fact that production of carbon 

intensive goods may move to unregulated states from where regulated states would import 

those goods. As a result in states with stringent rules related to climate change GHGs 

emission decreases while in developing states, not bound by the Kyoto Protocol and therefore 

not having stringent climate change policy, the number of emissions increases and carbon 

intensive goods are imported to those developed countries that have stringent policy. 

Although within a global framework climate change policy is as a result ineffective, the 

advantage of such a situation is an increase of imports in developing states. As recent studies 

shows, about a quarter of China's CO2 emissions result from production for exports, mainly to 

Europe and the USA (Wang and Watson (2010), pp.1).  

 Carbon leakage is caused mainly
7
 by two channels

8
. First of all, even in the short term, 

companies from states with less stringent climate change policy are more competitive, 

because of lower costs of production they have to bear. Therefore companies from those states 

                                                 
5
 Some authors define it as subsidies for companies given by states with more stringent policy to adjust them to 

an environment protection standard, e.g. A. Kiss, D. Shelton, Manual of European environmental law, 

Cambridge 1997, p. 593.    
6
 See for example J.H. Jackson, Greening the GATT: Trade Rules and Environmental Policy, in: “Trade and 

Environment Search for Balance”, J. Cameron, P. Demaret, P. Geradin (ed.), Cameron May, London 1994, p. 42.  
7
 There is a third, but minor channel related to changes of prices of fossil fuels. 

8
 Issues behind competitiveness and carbon leakage. Focus on heavy industry, International Energy Agency 

Information Paper, 2008, http://www.iea.org/papers/2008/Competitiveness_and_Carbon_Leakage.pdf 

(1.09.2010), p. 3.  
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can use their competitive edge to enter to the markets of states with more stringent climate 

policy. Secondly there is investment channel, where differences in returns on capital 

associated with unilateral mitigation action provide incentives for firms to relocate capital to 

countries with less stringent climate policies.  

 Both problems – environmental dumping and carbon leakage are worsened by 

unilateral action of any developed state wanting to introduce standard and limits even higher 

than those stipulated in the Kyoto Protocol. It is especially present in the climate change 

policy of the European Union. In March 2007, the European Council
9
 decided to approve the 

target of reducing greenhouse gas emissions by 30% by 2020 compared to 1990 levels. It 

made European climate policy to be even more stringent and therefore enhanced some 

concerns about competitiveness of the European industry. A threat of a carbon leakage can be 

seen as a serious threat to EU climate policy especially after adapting by the Council and the 

European Parliament the directive 2009/29/EC amending Directive 2003/87/EC so as to 

improve and extend the greenhouse gas emission allowance trading scheme of the 

Community (O.J. L. 140 of 5.6.2009, pp. 63).  

 

 PART II – Economic analysis of carbon leakage problem within gravity model 

analytical framework 

 

Gravity models appear as an adaptation of the law of universal gravitation
10

 for 

socioeconomic phenomena. In 1960s gravity models were applied to analyzing international 

trade flows. Pioneers in these studies were: Linemann (1963), Poyhonen (1963), Pullainen 

(1963) and Tinbergen (1962). They were conducting independent and simultaneous studies 

which brought similar results. However the most known is Tinbergen‟s study. Author himself 

was announced as a discoverer of gravity law (gravity equation) in international economics  

Since Tinbergen‟s study, the gravity equation has been one of the most popular 

empirical equations that has been successfully used to analyze the wide spectrum of 

interactions in international economics. The gravity equation postulates that the amount of 

flow between two locations increases in their economic sizes and decreases in the cost of 

transportation between them as measured by the distance between economic centres of 

locations.  

                                                 
9
 Conclusions of the Spring European Council of 8 and 9 March 2007. 

10
 In 1687, Newton proposed the law of universal gravitations which states that every point mass in the universe 

attracts every other point mass with a force that is directly proportional to the product of their masses and 

inversely proportional to the square of the distance between them.  
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However, there are many variables which can embody economic masses of locations. 

In studies of bilateral trade and direct investment flows, the economic size of the exporting 

and importing countries are usually measured by the gross domestic product. However, 

economic size can be also measured by: gross national product, gross domestic product and 

population, gross domestic product per capita or endowment of production factors (absolute 

value or per capita). Therefore, there are different methods of measuring gross domestic 

products: in current prices, in constant prices or in purchasing power parity. It is debatable 

which measure is the most adequate for gravity models. In our opinion, as international flows 

of trade or capital are measured in current prices, the gross domestic product in current prices 

is the most proper. Additionally, the gross domestic products in PPP distort the difference 

between countries, as their values are higher for developing countries and lower for developed 

economies. 

Distance in the law of universal gravitation illustrates resistance to attractive force 

between point masses. In international economics resistance to gravity force between 

locations is embodied by all factors which hamper international flows of goods, services, 

capital, labour and technology. These factors can be divided in two groups: economic and 

non-economic. The first group encompasses: geographic distance between economic centres 

of locations, adjacency, characteristics of geographic location (eg.: island, landlocked 

country), cultural similarity (eg.: common languages, colonial links), volatility of exchange 

rates (eg.: common currency, exchange rate regime), tariffs and nontariffs trade barriers, 

membership in international organizations (eg.: free trade areas, custom unions, common 

markets, economic and monetary unions) and the quality of infrastructure. The second group 

includes: regulations, political conflicts and environmental barriers (Head (2000), pp. 5–10).  

Moreover, there are a few candidates for dependent variable in gravity models. 

Bilateral international flows can be illustrated by: export, import or sum of both of them. In 

the case of international trade, exports value is not distorted by tariffs, non-tariffs‟ barriers 

and cost of transport and insurance. However, data concerning imports are more precise 

thanks to the registration linked with customs duties (data concerning exports are usually 

based on tax returns). Though a sum of export and import is the most complete method, it 

meets difficulties with gaps in data. In the case of foreign direct investments and other capital 

flows data concerning inflows are more precise than data concerning outflows, which usually 

are riddled with gaps. 

Popularity of gravity models in empirical studies concerning international trade in 

goods and services and international movements of production factors has encouraged 
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economists to create theoretical foundations of gravity law, especially gravity model of 

international trade. To the most important belong studies conducted by: Anderson (1979), 

Bergstrand (1985, 1989), Helpman (1987), Deardoff (1998), Anderson and van Wincoop 

(2003), Feenstra (2004), Haveman and Hummels (2004), Debaere (2005), Helpman, Melitz 

and Rubinstein (2008). The majority of mentioned authors conducted also empirical studies of 

bilateral trade based on different version of gravity models
11

.  

Generally, gravity model is a kind of short-hand representation of supply and demand 

forces. If Xij represents exports and if the country i is the origin, then Yi represents the amount 

it is willing to supply. Meanwhile Yj represents the amount destination j demands, in other 

words the amount of income country j spends on all goods from any source i. Big economies 

with high income usually spend a lot of money on import. They are also able to allure quite 

big share of other economies‟ expenditures (so they are able to export a lot of goods) because 

they produce goods in wide variety. Consequently, the amount of export is higher due to big 

economic size at least of one trade partner (Head (2000), pp. 3; Krugman, Obstfeld (2007), 

pp. 25–29).  

 Gravity model has become one of the most popular and successful analytical tool in 

international economics, especially due to the high explanatory power and easily available 

data in studies concerning international trade of goods. In consequence, there are many 

versions of gravity equation. The spectrum of independent variables in gravity model of trade 

seems to be unlimited. In our empirical studies we include variables concerning 

environmental issues as industrial location and international trade are also affected by 

different environmental standards in different economies. Environmental standards refer to 

the levels of air pollution, water pollution, thermal pollution, and pollution resulting from 

garbage disposal that a country allows. Environmental pollution results whenever the 

environment is used (abused) as a convenient and cheap dumping ground for all types of 

waste products arising from the production, consumption, or disposal of goods and services. 

Environmental pollution can lead to serious trade problems because the price of traded goods 

and services often does not fully reflect social environmental costs. A country with lower 

environmental standards can in effect use the environment as a resource endowment or as a 

factor of production in attracting polluting firms from abroad and achieving a comparative 

advantage in polluting goods and services (Salvatore (2004), pp. 186–189).  

    

                                                 
11

 Studies based on gravity model of trade conducted by Polish economist – see for example Cieślik (2009), 

Cieślik, Michałek, Mycielski (2009) and Czarny, Śledziewska (2009).  
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Equations, estimation methods and data sources 

 

In our study, we use bilateral international trade flows between all countries of the 

world based on data concerning exports from reporter country (i) to partner country (j). The 

sample covers the period 1995–2009
12

. Our gravity model is estimated in terms of natural 

logarithms (ln) – see equations (2) and (3).  

 

(2)   
ijtijijtijtjtitijt cZDGDPGDPX   lnlnlnln 3210

 

where: 

i, j, t – indexes respectively for: reporter, partner and year, 

Xijt – exports from reporter country to partner country in year t, 

GDPi(j)t – Gross Domestic Product of reporter (partner) country in year t, 

Dijt – geographic distance between economic centres of reporter and partner countries, 

Zijt – vector of other variables which determines bilateral international trade; 

cij – individual country-pair specific effect, 

 ijt – error term.   

 

Including in our specification individual country-pair specific effect suggests 

application one of the typical panel data based estimators, namely fixed or random effects 

approach. However, the fixed effects approach is not adequate for models including time 

invariant variables – for example distance, which is one of the fundamental variable. On the 

contrary, random effects approach is available also for models with time invariant variables. 

Additionally, this approach needs zero correlation between the individual effects and the 

independent variables in the model. Unfortunately, in our specification this assumption does 

not hold. Our model encompasses independent variables which characterize pair of countries 

(for example difference in carbon dioxide emission or participation in bilateral free trade 

agreement). These kinds of variables are potentially correlated with individual effect, 

consequently approach based on random effects is also not proper. In this situation there is 

still one solution to be applied – Hausman-Taylor (1981) estimation method. It allows using 

of both time-varying and time invariant variables and some of them can be endogenous in the 

sense of correlation with individual effects, but remain exogenous with respect to error term 

(Czarny et al. (2010), pp. 10–12).       

                                                 
12

 Data for 2010 not available; moreover data for periods before 1995 are not adequate enough, especially in the 

case of developing countries and transition economies.  
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where: 

Abbreviation Description Data source 

X Exports (current prices, USD) The World Bank, WITS 

GDP Gross Domestic Product (current prices, USD) The World Bank, WDI  

D Geographic distance between capitals (km) CEPII  

gdp Gross Domestic Product per capita (current prices, 

USD)  

The World Bank, WDI 

CommonBorder Dummy variable that takes value 1 if there is a 

common border between countries i and j in period t 

and 0 otherwise 

CEPII 

FTA Dummy variable indicating whether both trading 

countries are members of free trade area 

WTO 

Language Dummy variable that takes value 1 if they both use 

common official language and 0 otherwise 

CEPII 

Volatility Exchange rate volatility between country i and j in 

period t measured using the standard deviation of 

first differences of logs (based on monthly average 

exchange rate in SDR) 

IMF and own calculations 

CO2 Emission of CO2 per capita (kg) The World Bank, WDI 

CarbonLeakage Dummy variable that takes value 1 if the emission of 

CO2 per capita in country i is higher than in country 

j in period t and 0 otherwise 

The World Bank, WDI and own 

calculations 

EUCarbonLeakage Dummy variable that takes value 1 if the emission of 

CO2 per capita in country i is higher than in country 

j in period t and partner country belongs to the EU in 

period t, and 0 otherwise 

The World Bank, WDI and own 

calculations 

 

Estimation results 

 

Model estimation divided our determinants into three groups. First includes measures 

significant for both analyzed sectors and second those that played such role only in one of the 

cases and third, the last – those insignificant for both sectors.  Among statistically significant 

factors in both sectors there are:  importer‟s and exporter‟s GDP and geographic distance 

between countries. Positive coefficient values concerning GDP determinant prove that trade is 

more intense between bigger countries, whereas negative coefficient values referring to 

distance show that trade rises with the geographical proximity. The last finding is even more 

important when taking into consideration dummy variable on common border. It turns out that 

trading cement and steel is respectively 200% or 150% bigger between countries sharing 

borders than between those that do not. It is to be noted, that usually coefficient values for this 

determinant reach 0,5; whereas in our model that number is considerably higher.  



9 

 

 
Table 1. Estimation results (265)

13
 

Period: 1995–2009 

Equation (3) 

Number of pairs (reporter and partner):5575 

Number of observations: 29188 

Significant codes: 0 „***‟ 0.001 „**‟ 0.01 „*‟ 0.05 „^‟ 0.1 

Variable Coefficient 

(Standard Error) 

ln GDPit 0.3098726*** 

(0.0326352) 

ln GDPjt 0.2566823*** 

(0.0259888) 

ln Dij -0,6180538*** 

(0.0913357) 

ln |gdpit-gdpjt| 0.0065864 

(0.0245713) 

CommonBorderij 2.1166329*** 

(0.3244139) 

FTAijt -0.0280581 

(0.0571820) 

Languageij 0.2035754 

(0.2022667) 

Volatilityijt 0.023500 

(0.093953) 

ln|CO2it-CO2jt| 0.0038372 

(0.0251243) 

CarbonLeakageijt 0.1420656 ^ 

(0.0795501) 

EUCarbonLeakageijt -0.2309770 

(0.1510627) 

Constant 0.7214723 

(1.0058172) 

 

Source: Own study based on computations in R-package 

 

Among statistically significant determinants included in our research there are also 

environmentally specific factors such as variables: dummy on carbon leakage and on CO2 

emissions. Both of variables are, in our opinion, indirect indicators of carbon leakage 

phenomenon. However, only first of them was observed as statistically significant in both 

sectors. Dummy variable proved that steel and cement are imported from countries with 

higher CO2 emissions. This trade direction is about 14% higher for each sector than the 

opposite direction (meaning import from countries with lower CO2 emissions); what is 

illustrated by coefficient values on CarbonLeakageijt.   

 

 

 

                                                 
13

 Manufacturing of cement 
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Table 2. Estimation results (271)

14
 

Period: 1995–2009 

Equation (3) 

Number of pairs (reporter and partner): 10 060 

Number of observations: 65 498 

Significant codes: 0 „***‟ 0.001 „**‟ 0.01 „*‟ 0.05 „^‟ 0.1 

Variable Coefficient 

(Standard Error) 

ln GDPit 0.8692093 *** 

(0.0181136) 

ln GDPjt 0.6785275 *** 

(0.0154547) 

ln Dij -1.0803408 *** 

(0.0519718) 

ln |gdpit-gdpjt| -0.0091013 

(0.0161380) 

CommonBorderij 1.4551981 *** 

(0.2230666) 

FTAijt 0.0610466 

(0.0398950) 

Languageij 0.0118975 

(0.1186630) 

Volatilityijt -0.062072 

(0.094863) 

ln|CO2it-CO2jt| 0.0333187 * 

(0.0167801) 

CarbonLeakageijt 0.1442440 ** 

(0.0530437) 

EUCarbonLeakageijt -0.1237716 

(0.0953780) 

Constant -18.1564617 *** 

(0.6116491) 

 

Source: Own study based on computations in R-package 

 

Variable on CO2 emissions proved to be significant only for steel sector. Positive 

coefficient values on ln|CO2it-CO2jt| show that the bigger are differences between countries in 

CO2 emissions, the more intense trade in steel is observed. However, that does not refer to 

trade in cement.  

In the third group of determinants which include statistically insignificant variables 

there are dummy variables on FTA, language and on EU carbon leakage; and variable 

describing exchange rate volatility. It was no surprise that language does not play important 

role when it comes to trade in steel and cement. In the majority of recently used gravity 

models language variables are statistically insignificant as partners use more often English. 

Therefore, cultural proximity, here embodied in language, is no longer influencing 

                                                 
14

 Manufacture of basic iron and steel 
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international trade. However, it aroused our interest that exchange rate volatility and 

differences in GDP per capita are statistically insignificant either, even though these are 

variables that are usually of statistical significance in gravity models. It is assumed that high 

exchange rate volatility influences negatively trade as expected profits drop. We suppose that 

steel and cement are sold on the basis of medium and long term contracts with at least 

quarterly deliveries. If so, exchange rate volatility does not influence that trade as much as it 

does for example FMCG sector. Therefore, exchange rate volatility is of secondary 

importance for cement and steel trade so as differences in GDP per capita. Traditionally in 

gravity models, that variable if significant, though is accompanied by negative coefficient 

values. It means that countries with similar GDP per capita trade more than those with 

considerably different incomes. However, our estimation showed something opposite. In the 

case of steel and cement there are other than GDP per capita determinants deciding about 

trade. We assume that countries with lower GDP per capita treat their environment as 

resource endowment and source of  a comparative advantage in international trade (Salvatore 

(2004), pp. 186–189). It might be also an indirect proof of what Ch. Frei described as a 

climate-energy Maslow pyramid (Frei (2004)). Countries firstly ensure primary needs, which 

might include access to whatever energy resource, without taking into consideration its costs 

for environment. When states have achieved that, they might be willing to take care of 

environment as they can afford it. This is how environmentally-minded societies are being 

established. However, poor countries with urgency of satisfying very basic needs are rather 

income than environment-oriented; that is why they cannot afford to meet higher, on the 

climate-energy Maslow pyramid, needs. The last variable that turned out to be statistically 

insignificant during our estimation was dummy on EU carbon leakage. While taking into our 

model that variable, we thought that trade in steel and cement would be higher between non-

EU exporters and EU importers, and we believed that might have been direct indicator of the 

carbon leakage phenomenon on the European ground. However, our estimation findings do 

not prove that. We assume that there might be at least two reasons explaining statistical 

insignificance of that variable. First, small share of the steel and cement trade in global world 

trade. Second, relatively recent membership (as of 2004) of ten central-eastern European 

countries which import those products mainly from Ukraine and Kazakhstan. Before 2004 

variable reached 1 when EU-15 imported steel and cement from new member states.
15

  

                                                 
15

 Deeper discussion on the carbon leakage in the EU problem offers paper: P. Folfas, H. Nyga-Łukaszewska, M. 

Słok-Wódkowska, Carbon leakage in the EU trade  – implications for cement and steel industry, Conference 

paper, 8.04.2011, www.sgh.waw.pl/instytuty/imsg/ccc2011/folfas_nyga_slok_paper.pdf, access: 10.08.2011. 

http://www.sgh.waw.pl/instytuty/imsg/ccc2011/folfas_nyga_slok_paper.pdf
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Summing up, variable serving as an indirect measure of the carbon leakage 

phenomenon turned out to be statistically significant. Therefore, it allows us to claim that 

trade in both sectors is determined by differences in environmental standards. Estimation 

excluded influence of such variables as FTA or cultural proximity. 

 

PART III – EU solutions for carbon leakage and legality from the point of view of the 

WTO law 

 

 Problems resulting from a more stringent climate policy introduced in to the directive 

2009/29/EC has been obvious to institutions which issued it from the were beginning. It is 

reflected in the motive 24 of the Preamble to the Directive, which states, that some sector of 

European economy should be especially protected against the risk of carbon leakage. These 

are sectors especially sensitive, meaning those in which a carbon leakage cannot be  prevent 

otherwise, where electricity constitutes a high proportion of production costs and is produced 

efficiently.  

 The problem of carbon leakage was supposed to be resolved, at least temporarily by 

the article 10a par. 12 of the directive installations in sectors or subsectors which are exposed 

to a significant risk of carbon leakage shall be allocated allowances of emissions free of 

charge at 100 % of the quantity. A list of sectors which can have free allowances granted was 

stipulated in the Commission Decision of 24 December 2009 determining, pursuant to 

Directive 2003/87/EC of the European Parliament and of the Council, a list of sectors and 

subsectors which are deemed to be exposed to a significant risk of carbon leakage (O.J. L 1, 

5.01.2010, pp. 10). According to some studies the list covers 80% of European companies 

engaged in emissions trading scheme (ETS) (E. Laurent, J. Le Cacheux (2010)). Further step 

is identifying by the Commission benchmarks for allocating free CO2 emission permits to 

industry. 

 The system of free allowances proposed by the Commission has been strongly 

criticized both by environmentalist and economists.
 16

 On one hand environmentalist are 

concerned, that the system is going to be preferential for big industry. On the other hand 

economists argue that too tight benchmarks will be inefficient, as European producers within 

those sectors will not be competitive. It is also quite obvious that granting free allowances 

does not address a problem of carbon leakage itself. It might be helpful for sensitive, carbon-

intensive industries in their fight for keeping competitive edge, but it definitely is not an 

                                                 
16

 EU floats method for handing out free CO2 permits, EurActive, 10.09.2010, 

http://www.euractiv.com/en/climate-environment/eu-floats-method-handing-out-free-co2-permits-news-497653. 
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incentive for further reductions of emissions. It does not influences foreign companies to 

introduce climate friendly technologies or other states to implement stricter rules of carbon 

emissions. Another disadvantage of this system is that it does not change consumption 

patterns in any way.     

 It is though quite clear that the current mechanism of free allowances is not enough to 

prevent a carbon leakage. In a Communication presented by the Commission in May 2010
17

 

clearly stated that there are three options to tackle carbon leakage: further support to energy-

intensive industries through additional free allowances, taking measures to bring the rest of 

the world closer to the EU level of effort and “adding to the costs of imports to compensate 

for the advantage of avoiding low-carbon policies”.
 18

  

 It may be understood as an admittance by the Commission some form of border tax 

adjustment. On the other hand though the Commission seems to be rather reluctant to such a 

form of combating a carbon leakage. According to the Commission there is a serious risk, that 

“cleaner” products will be imported to the European Union while “dirtier” production will 

stay for domestic consumption. Commission also suggested that foreign production could be 

included into European emission treading scheme, underlining at the same time various 

problems related to such a solution. 

 There are no doubts though, that introducing some form of border tax adjustment is a 

model solution for preventing carbon leakage from the point of view of some European Union 

member states. One of the strongest advocates of import taxes put on products from countries 

that do not have a stringent climate policy is France. France proposed to imposed tax on 

imports of industrial goods from countries with less stringent environmental regulations then 

European Union already in 2007.
 19

 

 Generally there are two possible ways of  evening chance of European producers 

included into the ETS and producers from those states that do not have any emissions policy. 

First possibility is to levy a  special tax on products imported from those countries to the 

European Union, which amount would be based on the expenditures of European industries, 

they have to bare in order to adjust to strict European emission targets and allowances. 

Second solution is including foreign producers into the European emission trading scheme. 

                                                 
17

 Communication from the Commission to the European Parliament, the Council, the European Economic and 

Social Committee and the Committee of the Regions - Analysis of options to move beyond 20% greenhouse gas 

emission reductions and assessing the risk of carbon leakage (SEC(2010) 650). 
18

 Ibidem, p. 11. 
19

 'Carbon' import duty proposal fails to impress, EurActive, 26.11.2007, 

http://www.euractiv.com/en/trade/carbon-import-duty-proposal-fails-impress/article-168665. 
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Recently the latest possibility is strongly advocated by France.
 20

 It has been also supported by 

Germany. France strongly supports a proposal of creating a carbon inclusion mechanism 

(CIM). It would be a mechanism of integrating products made in third countries into the 

European ETS. Manufacturers who wants to export their goods to the EU market would buy 

pollution permits from the EU‟s emissions trading scheme for CO2 emissions.
 21

 Any detailed 

provisions and solutions has not been presented yet. However it is known that inclusion of 

foreign manufacturers into the EU ETS would have a form of an additional tax, payable when 

introducing a product on the EU market. It would be counted by taking into account an 

average emissions in the EU to produce the same good and the benchmarks of the emissions 

set up by the Commission
22

. It must be also highlighted here, that France treat the proposal of 

CIM as a last resort
23

. Its main objective is to influence non-EU states to pursue more 

stringent climate policy and set some ambitious emissions target, similar to those of the 

European Union. Therefore an important part of the CIM would be a possibility of signing 

agreements of sectoral partnerships with emissions reduction plans. Those who sign such an 

agreement would have an access to the low-carbon technologies and while implementing 

them would not have to pay for the equivalent EU pollution permits.
 24

 

 According to France the main advantage of the CIM is that it directly addresses 

environmental aim. It also would help to achieve one of the European Union goal within the 

environmental policy stipulated in the Article 191 of the Treaty on the Functioning of the 

European Union. Article 191 par. 1 states that the European Union shall contribute to 

“promoting measures at international level to deal with regional or worldwide environmental 

problems, and in particular combating climate change.” However the most important value of 

such an instrument is that it would be an incentive for the non-EU states to reduce their 

emissions. 

 There are no doubts that the problem of carbon leakage is closely related to the 

international trade. In fact, the problem of carbon leakage is strengthen by the fact, that both 

groups of states – those who have and those who have not stringent climate policy operate 

according to the WTO rules of liberalization of international trade and globalization which 

                                                 
20

 France details plans for ‘carbon inclusion mechanism’, EurActive, 19.05.2010, 

http://www.euractiv.com/en/climate-environment/france-details-plans-for-carbon-inclusion-mechanism-news-

494220. 
21

 Le marche europeen du carbon et le mechanisme d’inclusion carbone aux frontieres a l’heure de Copenhague, 

Note de synthése, http://www.senat.fr/doslegman/4_pages_carbone.pdf, 
22

 « MIC » : le projet français de contribution, 22.03.2010, http://www.ufe-electricite.fr/Sans-titre,144. 
23

 France details plans for ‘carbon inclusion mechanism’, op.cit. 
24

 Ibidem. 
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makes delocalization of companies much easier. Therefore every measure which s designed to 

prevent a carbon leakage should be first verified from the point of view of the WTO rules. 

 There are not many controversies from the point of view of the WTO related to 

additional free allowances granted for some sectors of industry. The European ETS is a 

internal issue of the European Union. However, some authors claim that companies that 

received too many permissions would be able to sold them easily, without a necessity of some 

additional emissions cuts. It can be treated as a public aid (Lodefalk, Story (2005), pp. 41). 

Those doubts do not seem legitimate in the situation of one market. Two high level of free 

allowances would lead to surplus supply of emission permits on the market, what would make 

the whole trading scheme inefficient.  

 Every system that is related to any charges put on manufacturers from third countries 

is much more uncertain from the point of view of the WTO law. A mechanism, which aim is 

to equalize a burden of taxes and other charges that are put on domestic producers is generally 

called a Border Tax Adjustment (BTA). A problem of BTA has been a subject of discussion 

within the GATT/WTO since sixties of the XX century. A GATT Working Group, which 

worked between 1968 and 1970 defined BTA as “any fiscal measures which put into effect, in 

whole or in part, the destination principle (i.e. which enable exported products to be relieved 

of some or all of the tax charged in the exporting country in respect of similar domestic 

products sold to consumers on the home market and which enable imported products sold to 

consumers to be charged with some or all of the tax charged in the importing country in 

respect of similar domestic products)” (Point 2, Report of Working Party on Border Tax 

Adjustment, BISD 18S/97, 2.12.1970). The Carbon Inclusion Mechanism definitely fulfils 

that definition.   

 According to the WTO Agreement on Subsidies and Countervailing Measures all 

taxes exemptions made in an exporting state are prohibited
25

. Rules for all BTA put in the 

importing state are stipulated in the Article VI par. 3 of the GATT. It enable to levy BTA not 

only to equalize taxes levied on domestic production, but also bounties and subsidies granted 

in the exporting country. It may be treated as a possibility to compensate, through a BTA, 

some differences between environmental standards  within various states and costs of 

production related to those standards.  

                                                 
25

 “The full or partial exemption remission, or deferral specifically related to exports, of direct taxes or social 

welfare charges paid or payable by industrial or commercial enterprises.” Are treated as export subsidies, Annex 

1 (e) of the Agreement on Subsidies and Countervailing  Measures. 
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 It is commonly agreed, that such a BTA, to meet the WTO requirements should fulfill 

a set of conditions (Goh (2004), pp. 408-411; M. Shahin (2002), pp. 59; J. de Cendra (2006), 

pp. 139-143; M. Matsushita, T.J. Schoenbaum, P.C. Mavroidis (2006), pp. 824-829):  First of 

all, the tax should be levied on a product itself and not on the materials it is made off. Also a 

domestic tax, which is going to be adjusted through a BTA should be levied on a product. 

This requirement may be difficult to fulfill from the point of view of the carbon BTA. The 

major problem results from the fact, that a compensation mechanism as well as additional 

costs of related to the European ETS are related not to any concrete product but to a method 

of production.  

 Within the WTO and among commentators there is a vivid discussion concerning 

consistency of various requirements related to process and production methods (PPM)
26

 with 

the WTO law. It is crucial to distinguish between the PPM related to a product itself and those 

related to the method of production. PPM related to the product itself are those, which 

influences a final product in such a manner, that it can be distinguished from, those 

manufactured or process differently. Requirements related to such PPM are generally 

consistent with the WTO law (Howse, Regan (2000), pp. 254-260). The problem is, that 

carbon related requirements do not influence a product. This means that any additional border 

tax related to GHG emissions during process of production would have to be treated as a PPM 

requirement related to production process and not to a product itself. Unfortunately there are 

no unambiguous answer on a question of consistency of such a requirement with the WTO 

rules related to prohibition of a discrimination of like products. There are practically no 

doubts, that a product produced in a climate friendly way and the one produced with a high 

level of GHG emissions are “like” product from the point of view of the WTO and there 

should not be any differences in their treatment.  

 Taking into account all above mentioned requirements, the only way of making the 

carbon BTA consistent with the WTO rules is connecting it with prices of emissions permits 

on a market. As far as European manufacturers can obtain free allowances, any inclusion 

mechanism that forces foreign producers for “buying” emission would discriminate them
27

.   

 Secondly, a BTA on importers should be levied in exactly the same level as burden of 

cost of local producers. This requirement is crucial for maintain the character of any BTA as a 

                                                 
26

 Currently there are no one single PPM definition. The most popular is the definition of the OECD, according 

to which PPM is a method in which a product in manufactured or processed and natural resources acquired or 

extracted, Processes and Production Methods (PPM): Conceptual Framework and Considerations on Use of 

PPM-Based Trade Measures, OCDE/GD(97)137, 8.11.1997, www.oecd.org. 
27

 More: Global climate regulation and border adjustment mechanisms: the case of carbon importers inclusion 

in the European trading scheme, Centre d‟analyse stategique, No 104, June 2008. 
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mechanism of adjustment only (Shahin (2002), pp. 59). Any further taxes would be treated as 

discriminatory. It is probably possible to adjust a carbon BTA to such a condition. However, 

it would require a very precise mechanism of allocations costs of emissions reductions bore 

by the whole company to a single product. 
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