
Proceedings: Environmental Economics and Policy Research Providing Information for Decision Making: Young Scholars‘ 

Perspective 

ISBN: 978-80-86709-22-2 

7 
 

 

The University of Economics in Prague and 

the Ministry of the Environment of the Czech Republic 

 

Proceedings of the 16th annual international conference 

“Environmental Economics, Policy 

and International Environmental Relations” 

6-7 November 2014, Prague 

 

 

The Impact of Environmental Regulation on Export of Dirty Industries in Central and Eastern 

European Countries 

Branko Stanić (2014) 

University of Ljubljana 

 

 

      Abstract 

While many studies have investigated the impact of environmental regulations on export, 

a much smaller number of studies were based on the impact of environmental regulations 

on the export of certain industries. There is a trend that transition countries specialize in 

the production of pollution intensive goods and based on that gain a comparative 

advantage in the export of these goods (Wilson et al., 2000). The main objective of 

empirical analysis in this study is to determine what impact environmental regulations 

have on exports of pollution intensive industries. The analysis uses extended gravity 

model of trade. As a dependent variable - exports of pollution intensive industries from 14 

CEE transition countries to 10 developed EU countries. As independent variables - GDP 

of selected countries; the distance between the capitals of the observed number of 

countries and environmental regulations stringency in exporting countries. 

Generally, we expect that our results will show that the introduction of stricter 

environmental regulations in selected CEE countries cause a decline in exports of 

pollution intensive industries.  
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1. Introduction 

Growing environmental awareness has led to increased research on the impact of the economy 

on the environment and vice versa. There is an increased awareness of the importance of 

establishing an adequate environmental regulation which is left to governments of a countries 

to deal with it. Therefore, the impact of environmental regulations on certain economic 

parameters is pretty much obvious and many studies are concerned about the measuring of 

those effects. An important issue in this paper is the relationship between the environment and 

international trade, but the main issue are the effects that environmental regulations have on 

exports of specific industries. The empirical analysis of this paper analyzes the relationship 

between environmental regulations and exports or more precisely the paper investigates the 

impact of stricter environmental regulations on exports of pollution-intensive industries.  

The sample of countries concerned in the empirical analysis involves CEE countries which 

might be a ‘home’ of Europeans polluting industries. The reason for this could be a difference 

in environmental standards between countries which is especially expressed between more 

and less developed countries. In literature, this phenomenon is already known as ‘Pollution 

Haven Hypothesis’. According to this hypothesis the differences in environmental standards 

between countries lead to a reallocation of pollution-intensive industries from countries with 

more stringent regulations to those with lax environmental regulations which are generally 

low-income countries.  

The main hypothesis of this study is that stricter environmental regulations decrease exports 

of pollution-intensive industries. However, in case that this hypothesis can be proven true a 

decline in the exports of dirty industries caused by stricter regulations calls into question a 

comparative advantage that transition countries might have had in the exports of these 

industries.  

Nevertheless, from the other point of view, stricter environmental regulations have proven to 

be a useful tool for establishing an adequate environmental policy which would lead to a 

better environmental protection quality and ultimately result in increased efficiency and 

innovation. This approach where strict environmental regulations through the innovation and 

increased efficiency actually result in a net reduction in costs and an improved comparative 

advantage for domestic industries is already well known as Porter Hypothesis.  
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In summary, a literature provides two points of view regarding the relationship between the 

environmental regulations and trade flows which are expressed in Pollution Haven Hypothesis 

and Porter Hypothesis. However, once again, this paper focuses on the impact of 

environmental regulations on exports of pollution-intensive industries in the case of selected 

CEE countries, using a gravity model. The remainder of the paper is as follows. Section  2 

presents  a brief review of the theoretical literature as well as the empirical findings. Section 3 

describes the econometric framework, model specification, data and variables. Section 4 

presents the main results while Section 5 offers some concluding remarks. 

2. Literature review – theoretical and empirical findings 

The relationship between environmental goals and industrial competitiveness for a long time 

have been thought of as a trade-off between social benefits and private costs. There was a 

common thought that introduction of stricter environmental regulations impose costs on 

domestic firms and tend to reduce their market share making them less competitive at a global 

level. This static approach is well refuted when Porter (1990) introduced a new paradigm 

where he linked the environmental regulations and innovation. He argued that properly 

designed environmental policy can trigger innovation that may partially or more than fully 

offset the costs of complying with them (Porter & van der Linde, 1995). After this study many 

authors in recent studies analyzed the connection between environmental regulations, 

industrial competitiveness and trade flows in a way that their theoretical background is based 

on Porter hypothesis.  

Esty and Charnovitz (2011) said that a commitment to sustainability and strong environmental 

results will likely enhance national as well as company-scale competitiveness. They also 

emphasized that this commitment to sustainability and better environmental performance can 

not just lead to a competitiveness of a company, sector or an economy, but with proper 

correlation between environmental sustainability and superior economic performance the 

competitiveness might improve for both companies and countries.  

Atle Midttun and Anne Louise Koefoed (n.d.) also argued that stricter environmental 

regulations can actually enhance industrial innovation through the establishment of proper 

coordination between environmental concerns and industrial competitiveness. On the other 

side there is another point of view saying that introduction of stricter environmental 

regulations may increase production costs of the firms which ultimately results in decreased 
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exports of some industries in which a certain country used to have a comparative advantage 

(Quiroga, Sterner & Persson, 2007).  

However, in the theoretical literature, most widely discussed is a Pollution Haven Hypothesis. 

According to this hypothesis a trade liberalization caused dirty industries to move from 

countries with stringent environmental regulations which are mainly developed countries to 

the countries with lax regulations which are generally less developed transition countries. 

Therefore, according to this hypothesis, less developed countries become ‘havens’ for dirty 

industries, which encouraged many authors to write in search of pollution havens (Mani & 

Wheeler, 1997; Levinson & Taylor, 2006; Martinez–Zarzoso, Vidovic & Voicu, 2012).  

Also, another very interesting observation was introduced regarding the Pollution haven 

affect. Actually, there is a fear that less developed countries with lax environmental 

regulations tend to base their comparative advantage in the exports of dirty industries. An 

interesting study was presented by Quiroga et al. (2007) where they investigated to which 

extent differences in environmental policies among countries are a source of comparative 

advantage. They concluded that the industrial level of aggregation is an important issue when 

interpreting results of the empirical analysis. Actually, analysis at a more disaggregated 

industrial level showed more evidence in favor of pollution haven than that it would be the 

case with more aggregated level. However, with the possible presence of comparative 

advantage in exports of dirty industries, transition countries harm their environment more and 

more. Therefore, it can be said that less developed transition countries fall into a vicious circle 

where they do not find economical justification or a reason for the establishment of stricter 

environmental regulations, and so, with lax regulations they continue to further damage their 

environment.  

Nevertheless, many studies analyzed and investigated the impact of environmental regulations 

on some economic parameters which are mostly competitiveness, exports and generally trade 

flows. It seems to be that the main difficulty in the empirical analysis of these studies is 

choosing an appropriate indicator for estimating stringency of environmental regulation. 

However, when analyzing the impact of environmental regulations on trade flows, many 

authors in their empirical analysis used gravity model to analyze a relationship between strict 

environmental regulations and trade flows, but not all the authors used the same 

environmental regulation stringency variable. Van Beers and van den Bergh (1997) used 

energy intensities and recycling rates as an environmental regulation stringency measure and 
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they found significant negative effect of strict environmental policies on total trade flows and 

insignificant effect on dirty trade flows. Harris et al. (2002) also used a gravity model but with 

added exporting and importing countries’ fixed effects and time effects and as a proxy 

variable for environmental regulation they used six indicators based on relative energy 

consumption and supply. Their main conclusion was that without these fixed and time effects 

taking into consideration there is a relationship between strict environmental regulations and 

trade flows, while when these effects are included in the model it seems that the relationship 

between strict environmental regulations and trade flows is reducing.  

Jug & Mirza (2005) also used gravity model to investigate the impact of environmental 

regulations on trade flows. Their empirical analysis used a sample of 19 EU and CEE 

exporting countries and 12 EU importing partners in observed period from 1996 to 1999. As a 

measure for the strictness of environmental regulation they used European abatement costs 

data and in general found negative effects of strict environmental regulations on exports. 

Nevertheless, in these studies can be noticed some common elements when investigating the 

impact of stricter environmental regulations on exports, which are usage of gravity model in 

their empirical analysis as well as relying on outcome-oriented measures for environmental 

regulation stringency variable. 

Regarding the selection of environmental regulation stringency variable, unlike these studies a 

very interesting study was presented by McLaughlin & Coffey (2009). They used gravity 

equation to test the effect of increases in environmental regulations stringency ratings on 

bilateral trade flows, with a panel of 56 countries in observation time period from 2000 to 

2005. The importance of this study is bigger when we say that they have investigated the 

impact of stricter environmental regulations on EU members’ exports and non EU members’ 

exports as well as across income levels of countries. Also, unlike previous studies on this 

topic they have not relied on outcome measures regarding the selection of the proxy variable 

for environmental regulation. As a proxy variable McLaughlin & Coffey (2009) actually used 

the results of the World Economic Forum’s Global Competitiveness Report survey, which 

asked thousands of executives from all around the world to rate overall environmental 

regulation stringency in each country compared to all other countries. This survey data took a 

rating scale from 1 to 7, where 1 is ‘lax compared with most other countries’ and 7 is ‘among 

the world’s most stringent’.  
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In general, regarding the introduction of stricter environmental regulations they found positive 

effects on exports of high-income EU members and negative effects on exports of low income 

EU members. However, it might be observed that the results regarding the relationship 

between the environmental regulation and trade flows are preferably mixed and this could be 

attributed to the intensity and type of a measures for the environmental regulation stringency 

variable that vary across different issues and countries. Also, data availability and absence of 

direct measures of environmental variable might be the reasons why the results in the 

empirical models are rather mixed.  

Based on these considerations, trying to overcome a problem with interpretation of results and 

to choose more direct measure of environmental regulation stringency variable, Cagatay & 

Mihci (2006) in their empirical analysis used Index of Environmental Sensitivity Performance 

(IESP). This index is constructed depending on the pressure, state and response environmental 

indictor framework of the OECD and is used to measure environmental stringency for a large 

number of countries. Cagatay & Mihci (2006) used this index to find the relationship between 

environmental regulations and international trade of pollution-intensive industries. They 

found statistically significant negative effects of stricter environmental regulations on 

international trade of ‘environmentally sensitive’ industries and made some interesting 

conclusions. Actually, they concluded that the difference in the level of stringency of 

environmental regulations between developed and developing countries is the basic criterion 

for an explanation of changes in trade patterns as well as for the interpretation of the results. 

3. Data Sources 

In the empirical analysis of this paper we use an extended gravity model of trade. The analysis 

includes a sample of 14 exporting Central and Eastern European (CEE) countries and their 

trading partners which are 10 more developed EU countries. The gravity model is constructed 

of one dependent variable which are exports of dirty industries and three independent 

variables which are: GDP of exporting and importing countries, stringency of environmental 

regulation and distance beween the observed countries. In order to overcome the potential 

problem of bias in the results, for every variable except distance we use an arithmetic average 

for three years, of the period from 2010 to 2012. In this way, we identify a robust gravity 

model as a function of the relatively stable independent variables. 
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Dependent variable 

As the dependent variable in this paper we use exports from 14 CEE countries to 10 

developed EU countries of five most polluting industries. Ranking of pollution-intensive 

industries is taken from the OECD report of the authors Mani, M. & Wheeler D. (1997). The 

most polluting industries taken for this analysis are: 33-Petroleum, petroleum products and 

related materials; 52-Inorganic chemicals; 64- Paper, paperboard and articles of paper pulp; 

66-Non-metallic mineral manufactures and 67-Iron and steel. The classification of industries 

is by Standard International Trade Classification (SITC). Once again, the values of exports are 

average values of the period from 2010 to 2012. Most of the data on exports were collected 

from Eurostat statistics database, except for some Balkan countries for which the data on 

exports of pollution-intensive industries were collected from UN Comtrade database. Since 

the 14 CEE countries are presented in Figure 1, on the other side 10 developed EU countries 

from the sample are: Austria, Belgium and Luxemburg, Denmark, France, Netherlands, Italy, 

Germany, Spain, Sweden and United Kingdom.   

Independent variables 

Environmental regulation stringency 

It can be said that the most important choice for the proper results interpretation is the choice 

of proxy variable for the stringency of environmental regulation. This study uses 

Environmental Protection Expenditure (hereinafter: EPE) of 14 exporting CEE countries as an 

environmental regulation stringency variable. EPE data is also constructed as an arithmetic 

average of the period from 2010 to 2012 and presents total environmental protection 

expenditure of total environmental protection activities assessed by general government of the 

countries concerned. All the data on environmental protection expenditure for EU member 

countries were collected from Eurostat statistics database, while for non-EU members the data 

were collected from the Statistical Offices and UNECE publications of the countries 

observed. However, we expect negative effects of this variable on our dependent variable, 

which would mean that stricter environmental regulations (higher environmental protection 

expenditure) cause a decline in exports of pollution-intensive industries.  

Figure 1 shows CEE countries according to data on environmental protection expenditure 

published by Eurostat and Central Bureau of Statistics of some countries.  
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Figure 1. Central and Eastern European Countries According to Data on Environmental 

Protection Expenditure 

 

Note. *Data in Figure 1 represent average values of observed data for a period from 2010 to 2012. Data were 

used from Eurostat Statistics Database. 

 

Axis Y represents environmental protection expenditure of 14 CEE countries (expressed in 

million Euros). 

As it can be seen from the Figure 1, the general governments of Poland, Romania and Czech 

Republic spend the most of their total environmental protection activities on the protection of 

the environment compared to other CEE countries. On the other side, general governments of 

the Balkan countries seem to be spending the least money on the environmental protection, 

which can be seen in case of Serbia, FYR of Macedonia and Montenegro.  

Gross Domestic Product (GDP) 

As another independent variable we use economic sizes of the countries in a sample which is 

expressed in GDP measurements. The value of this variable is also an average value for the 

period from 2010 to 2012. Regarding the coefficient on GDP of the countries we expect a 

positive sign of this coefficient which would indicate that an increase in exports of pollution-
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intensive industries is followed by an increase in GDP of the countries in a sample. The data 

on GDP of the exporting and importing countries were taken from Eurostat statistics database.  

Distance 

In order to properly set a gravity equation, we must add one more independent variable which 

is a distance between exporting and importing countries. This distance is actually an air 

distance also well-known as great circle distance which measures the distance between the 

capital cities of the two countries. This variable is incorporated in a gravity setting because we 

assume that cultural and linguistic differences between countries can affect their internal 

organization in terms of transportation and other transaction costs. However, it is expected for 

this variable to be negatively related to exports which would mean that the greater distance 

between the countries observed the smaller the export of pollution-intensive industries. The 

data on this variable were calculated by the Distance calculator from www.timeanddata.com.  

4. Model Specification 

The main goal of this paper is to analyze the impact of environmental regulations on exports 

of dirty industries. As already mentioned above, the paper uses gravity model of trade in its 

empirical analysis. Therefore, the gravity model can be presented with the following equation: 

 

𝑙𝑛𝐸𝑋𝑃𝑖𝑗 = 𝛽0 + 𝛽1𝑙𝑛𝐺𝐷𝑃𝑖 + 𝛽2𝑙𝑛𝐺𝐷𝑃𝑗 + 𝛽3𝐸𝑃𝐸𝑖 + 𝛽4𝐷𝐼𝑆𝑖𝑗 + ɛ𝑖 

 

Where 

𝐸𝑋𝑃𝑖𝑗 = value of exports from country i to country j  

𝐺𝐷𝑃𝑖 = Gross Domestic Product of country i  

𝐺𝐷𝑃𝑗  = Gross Domestic Product of country j  

𝐸𝑃𝐸𝑖  = stringency of environmental regulation expressed as environmental protection 

expenditure in country i  

𝐷𝐼𝑆𝑖𝑗 = distance between country i and country j  

http://www.timeanddata.com/


Proceedings: Environmental Economics and Policy Research Providing Information for Decision Making: Young Scholars‘ 

Perspective 

ISBN: 978-80-86709-22-2 

16 
 

ɛ𝑖 = error term 

It should be noted that GDP and environmental regulation stringency variable as independent 

variables and exports as dependent variable are the average values of a period from 2010 to 

2012.  

However, the main hypothesis of this paper is that stricter environmental regulations have 

negative impact on exports of selected dirty industries, i.e. stricter regulations cause a decline 

in exports of the dirty industries. According to this, we expect that GDP of exporting 

countries i and their trading partners j have a positive sign which would indicate that an 

increase in GDP of countries concerned affects positively their exports of pollution-intensive 

industries. When it comes to environmental regulation stringency variable and distance 

between the exporting and importing countries, we expect a negative effect on the dependent 

variable. This would indicate that stricter environmental regulations and greater distance 

between countries cause a decline in exports of pollution-intensive industries of observed 

countries. Nevertheless, if the coefficient 𝛽3 on 𝐸𝑃𝐸𝑖  would have positive sign this would 

mean that stricter environmental regulations actually increase exports of pollution-intensive 

industries.  

5. Main results and discussion  

In this section we present main results of the gravity model of trade. The results are presented 

as coefficients on independent variables, i.e. coefficients on GDP of countries in a sample, 

distance and environmental regulation stringency variable which is environmental protection 

expenditure in selected countries. The empirical analysis finds Ordinary Least Squares 

method of estimation as the one that could yield the most relevant results because of the 

cross-sectional data. The following Table 1 presents main results of the gravity model. 

 

Table 1. Results of Gravity Model 

Coefficients (Standard errors) 

GDPIAVLN 1.280*** 

 (0.131) 

GDPJAVLN 1.077*** 
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 (0.175) 

DISLN -1.804*** 

 (0.212) 

EPEILN 1.202*** 

 (0.462) 

Constant 1.194** 

 (2.993) 

R-squared 0.66 

Adjusted R-squared 1.63 

Probability > F 33.08*** 

 

Note. * 1) Standard errors are in parentheses 

2) * significant at 10%; ** significant at 5%; *** significant at 1% 

3) Ordinary Least Squares Estimation with robust standard errors for heteroskedasticity – 

HC3  

In Table 1 results of the t-test show that all three independent variables are significant for the 

model, which means that they affect changes in exports significantly. Table 1 shows positive 

values for the coefficients on GDP of the countries and on environmental regulation 

stringency. This means that there is a positive effect of these two variables on exports as the 

dependent variable. Actually, in case of GDP this indicates that exports of pollution-intensive 

industries are higher in countries with higher GDP or if there is an increase of GDP in 

selected countries it is expected that exports of pollution-intensive industries in these 

countries also increase.  

However, in case of stringency of the environmental regulation the results show that if 

environmental regulation stringency variable in exporting country increases by 1%, exports of 

dirty industries will increase by 1,2%. These results disagree with the main hypothesis of the 

thesis which says that an increase in environmental regulation stringency variable in exporting 

country decrease exports of pollution-intensive industries.  

According to other studies that investigated the impact of stricter regulations on exports of 

pollution-intensive industries, the results seem to be mixed, although more results showed that 
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stricter regulations actually decrease exports of pollution-intensive industries. On the other 

side, the results of this paper are different. Therefore, according to the results it can be 

concluded that stricter environmental regulations of the exporting country have positive and 

significant impact on exports of the selected dirty industries. Further discussion on these 

results is presented in the next section. On the other side, the results for geographical distance 

were expected. It shows negative value for the coefficient on distance which is in accordance 

with the gravity setting and indicates that exports of pollution-intensive industries decrease 

with a greater distance between the observed countries.  

6. Conclusions   

The aim of this paper was to analyze the relationship between environmental regulations and 

exports of pollution-intensive industries, i.e. whether the introduction of stricter 

environmental regulations decrease exports of five most polluting industries in Central and 

Eastern European countries. The empirical analysis was based on 14 exporting CEE countries 

and their 10 developed trading partners from the EU. As environmental stringency variable 

was used environmental protection expenditure which was already used in previous studies in 

this field. Nevertheless, this proxy variable may not be the best for measuring the stringency, 

since it does not take into account the specific indicators. One such measure that takes the 

specific indicators into account might be Environmental Performance Index (EPI) 2014 

developed by Yale University researchers and this could be used as a measure for the 

strictness of environmental regulations in the following studies. 

However, according to the results of the gravity model of trade, an environmental regulation 

stringency variable in exporting countries is found to have a positive and significant effect on 

exports of five most polluting industries, which means that stricter environmental regulations 

increase exports of selected dirty industries. However, these results can’t be attributed to the 

Porter Hypothesis, because even if the exports are increased these are the exports of most 

polluting industries. Therefore, it could be explained in the sense of comparative advantages 

that CEE countries may have in exports of polluting industries on which they base their 

international competitiveness. However, as results showed, CEE countries tend to further 

damage their environment even with the introduction of stricter regulations. Nevertheless, the 

level of their environmental degradation is not specified and may even not be that serious if 

the CEE countries have managed to respond innovatively. Therefore, other researchers in this 
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field could analyze the influence of stricter environmental regulations on innovation of 

manufacturing process in pollution intensive industries.  
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