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Abstract 

This paper analyses the impact of trade in pollution-intensive industries on the stringency of 

environmental regulation. Using System GMM regressions for a panel of 92 countries and the 

period 1998 to 2007, we find that an increase in net exports of pollution-intensive goods leads 

to a lowering of the stringency of environmental regulations.  
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1. Introduction 

 

As many high-income countries implemented more stringent environmental regulations in the 

1970s and 1980s, it was feared that less regulated countries would gain a competitive 

advantage and then turn into pollution havens (Dean 1992). While a few studies have found 

evidence for the pollution haven hypothesis, mostly using US data, their results indicate that 

environmental regulations are not the primary determinant of trade flows (Copeland and 

Taylor 2004).  

 

The impact of trade on the stringency of environmental regulations has been analysed as well, 

although mostly theoretically. It is argued that increased trade has a positive effect on 

environmental stringency (Schleich 1999). Very few empirical studies have been conducted 

confirming these predictions (Eliste and Fredriksson 2004).The only study using panel data 

has been carried out by Damania et al. (2003), who analyse the impact of trade liberalisation 

and corruption on environmental policy. As a proxy for the stringency of environmental 

regulations, they employ the lead content of gasoline. Their findings show that a more open 

economy will have a more stringent environmental policy, but the impact depends on the 

level of corruption, that is, having a less corrupt government enhances the impact of trade on 

environmental stringency.  

 

In our empirical analysis, we do not use total trade flows but rather investigate the impact of 

(net) exports in pollutive industries (that is, industries with relatively high pollution-

abatement costs) on the stringency of environmental regulations. We test the hypothesis 

whether an increase in (net) exports of pollutive products leads to a lowering of the stringency 

of environmental regulations. In a theoretical model, Schleich (1999) has shown that lobbying 
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by a polluting industry can lead to a lower environmental quality than the social optimum. To 

the best of our knowledge, no previous study has examined that hypothesis empirically. 

 

2. Variables and Methodology 

 

As the dependent variable, we use the World Economic Forum (2008) indicator of 

environmental stringency, published in the annual Global Competitiveness Report (GCR). 

Based on executive surveys, they compiled an indicator for the years 1998 to 2007 that ranges 

from 1 (lowest stringency of environmental regulation) to 7 (highest stringency of 

environmental regulation). This perception based indicator is the only measure on 

environmental stringency available for a longer period of time. It can be considered as of high 

quality, as it is based on a relatively large number of expert interviews. The variable is 

labelled envreg in the following analysis. 

 

As our principle independent variable of interest, we use net exports of pollution-intensive 

products per capita (netexppol), that is, exports minus imports. We follow Mani and Wheeler 

(1998) and define an industry as being “dirty” depending on the level of abatement 

expenditures per unit of output. Accordingly, we use the same five pollution-intensive sectors 

as Mani and Wheeler: Iron and Steel, Non-Ferrous Metals, Industrial Chemicals, Pulp and 

Paper and Non-Metallic Mineral Products. In line with other (control) variables, we use a per 

capita measure to take account of the relative size (and thus importance) of the pollutive 

industries in a country. In view of our hypothesis, we expect a negative impact of netexppol 

on environmental stringency.  
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As a further explanatory variable, we include trade which refers to a country’s total per capita 

imports and exports, excluding pollution-intensive goods. According to previous studies, we 

expect a positive correlation between (other) trade and stringency of environmental 

regulations. We then employ a set of fairly standard further control variables, that is, GDP per 

capita, corruption, and the share of urbanisation. A higher income per capita level (gdp) is 

expected to increase the stringency of environmental regulations, as richer countries – on 

average – prefer stricter environmental regulations (Copeland and Taylor 2004).1 Corruption 

(cor), ranging from 0 to 6, with 6 being the lowest level of corruption or the highest level of 

honesty, is expected to reduce the level of environmental stringency, as “de jure” 

environmental regulations are less likely to be effective in case of corruption (Fredriksson and 

Svensson 2003). Finally, we add the share of urban population (urban) as a proxy for the 

population that is exposed to (industrial) pollution and expect a negative correlation with 

envreg (Damania et al. 2003).2 

 

Our sample consists of 92 developed and developing countries for the indicated period 1998 

to 2007. We thus use a panel data analysis to explore changes over time in the dependent and 

all independent variables. Since our main variable or interest (netexppol) is obviously 

endogenous, we use the system GMM estimator proposed by Blundell and Bond (1998). 

Using lagged levels and lagged differences as instruments for the endogenous variables, this 

                                                 
1 We use the natural log of income per capita, as the relationship between gdp and envreg is likely to be non-

linear. In fact, if we use GDP per capita and GDP per capita squared instead of the log of GDP per capita, we 

obtain a positive and a negative coefficient for the first and the latter variable, respectively (results not shown). 

All non-reported results can be obtained from the authors upon request. 

2 Data for the trade variables, income per capita, and urbanisation are taken from the World Bank’s World 

Development Indicators, whereas information on corruption is obtained from the International Country Risk 

Guide.  
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estimator deals efficiently with reverse causality. The specification of the model reads as 

follows: 

 

ittitit3it21it1iit X'polexpnettradeenvregenvreg)1(         

 

where envregit denotes the environmental stringency indicator for country i in period t, αi is 

the country fixed effect, tradeit, and netexppolit are the trade variables of interest, Xit denotes 

the set of control variables, λt is a set of time dummies, and εit stands for the error term. Apart 

from netexppol, we also treat trade and gdp as endogenous variables, but the two further 

control variables as exogenous. Since it is only one out of many different forms of 

regulations, we do not believe that environmental stringency is an important determinant of 

corruption or urbanisation. 

 

3. Empirical Results  

 

Next, we show the empirical results. We begin with the full country sample, income per 

capita and both trade variables as our benchmark model (column 1 in Table 1). While income 

per capita has the expected positive impact on environmental stringency, trade is negative but 

not significant. Net exports of pollution-intensives products lead to a worsening of the 

stringency of environmental regulations, as the estimated coefficient for netexppol is negative 

and significant at the 5 per cent level. For the full country sample, we use the first to the 

second lag of the regressor as instruments, to keep the number of instruments below the 

number of countries. While the Sargan-Hansen J-statistic shows that the instruments are valid, 

the Arellano-Bond test indicates that the error term is serially uncorrelated. 
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In the second column, we add corruption and urbanisation as further control variables. Due to 

lack of data, we thus lose one country and eight observations. As expected, a higher share of 

urban population is associated with a lower stringency. Also in line with our expectations, a 

decrease in corruption (corresponding to a higher value for cor) is associated with an increase 

in environmental stringency. The significance level of our main variable of interest, 

netexppol, even increased to the 1 percent level in the extended model specification.  

 

To ensure that these results are robust to the number of lags incorporated, we further reduce 

the size of instrument matrix by summing up individual moment conditions (column 3).3 

While this reduces the risk of over-fitting the model, it comes at the cost of reduced 

efficiency.4 Still, we obtain very similar results in comparison to those reported in column 2 

without the reduction of the instrument matrix. Importantly, netexppol is still negative and 

highly significant.  

 

With respect to the economic significance of the three models we find that an increase by one 

standard (within) deviation of netexppol (0.22) decreases envreg by about 0.02 to about 0.04 

depending on the model. With a mean of about 4.2 for environmental stringency, this 

corresponds to a decline of envreg (in the long run) of about 1.1 to 2.1 percent, a modest but 

not negligible result.  

 

We then run further regressions for developing countries, as it can be argued that the 

determinants of the stringency of environmental regulations might differ in these countries. 

The results are reported in columns 4 to 6. While we use the same three model specifications, 

                                                 
3 In fact, we use the collapse option in Stata in column 3.  

4 Note that the Sargan-Hansen J-statistic indicates that the instruments may not be valid in this case. 
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we employ only the first lag of the regressors to ensure that the number of instruments is not 

larger than the number of countries. Again, we restrict the size of the instruments matrix in 

the last model specification (column 6). The results are similar to the ones for the full country 

sample, although the significance level has decreased for most variables. Still, the coefficients 

for gdp and netexppol remain significant at the 10 percent level or better in all regressions. In 

contrast to urban, cor is not robust to the reduction of the instrument number (column 6). In 

comparison to the full sample, the quantitative effects in the developing country sub-sample 

are somewhat stronger. Here, an increase by one standard deviation in netexppol increases 

envreg by about 1.1 to 2.9 percent in the long run.  

 

Summing up the results, we find that an increase in net exports of pollution-intensive goods 

leads to a decrease in the stringency of environmental regulations, even after controlling for 

other determinants of environmental stringency. This result is robust to different model 

specifications and holds even for the subsample of developing countries.  

 

While previous studies have concluded that increased (total) trade does not determine a race-

to-the-bottom in environmental stringency, we find evidence that increased (net) exports in 

pollution intensive goods lead to a decrease in environmental stringency. This outcome could 

imply that certain lobby groups may exercise pressure on governments to lower the stringency 

of environmental regulation in order to face lower costs related to the compliance of 

regulation. This can be seen as an alleviated race-to-the-bottom effect among countries with 

high (net) exports in pollution intensive goods.  
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Table 1: Determinants of Environmental Stringency 

 Dependent variable: envreg 

 All countries Developing countries 

Independent 

variables (1) (2) (3) (4) (5) (6) 

        

envreg (t-1) 0.578*** 0.515*** 0.558*** 0.606*** 0.598*** 0.352*** 

  (8.299) (7.788) (3.673) (9.371) (9.335) (3.191) 

ln (gdp) 0.403*** 0.515*** 0.395** 0.147* 0.215** 1.378* 

  (6.624) (6.843) (2.295) (1.671) (2.557) (1.792) 

trade -0.000954 0.00180 0.00292 -0.00209 -0.0131 -0.190 

  (-0.521) (0.558) (0.506) (-0.0808) (-0.617) (-1.483) 

netexppol -0.0859** -0.155*** -0.176*** -0.153* -0.212** -0.659* 

  (-2.127) (-2.908) (-2.888) (-1.884) (-2.281) (-1.660) 

cor  0.0796** 0.107*  0.0780** 0.0617 

   (1.965) (1.865)  (2.157) (0.608) 

urban  -0.0137*** -0.00967*  -0.00502* -0.0345* 

   (-3.357) (-1.662)  (-1.854) (-1.674) 

        

Observations 668 660 660 411 403 403 

No. of countries 92 91 91 63 62 62 

No. of instruments 70 70 6 47 47 3 

Sargan (p-value)1 0.14 0.18 0.03 0.31 0.28 0.88 

AB 2 (p-value)2 0.90 0.80 0.79 0.11 0.09 0.12 

Notes: t-values are reported in parenthesis; year dummies always included but not shown; Significance at the 10, 

5, and 1 percent level is denoted by *, **, and ***, respectively; Estimations are based on two-step system-

GMM estimator using Windmeijer’s (2005) finite sample correction; 1 Sargan-test of overidentification; 

2 Arellano-Bond-test that second-order autocorrelation in residuals is 0.  
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