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Abstract 
When analyzing the impact of international organizations on the environment, two main issues 

arise. First, we have to quantify the participation of the organizations on countries they deal with. 

Second, the environmental impact of this involvement has to be measured. This paper attempts to 

do this. We employ panel data to empirically analyze whether and to what extent the presence of 

IMF, World Bank, regional Multilateral Development Banks, WTO and Global Environmental 

Facilities has an impact on environmental governance and outcomes. Our results for a large 

number of countries and years show that the international organizations affect the environment 

directly via their impact on CO2 emissions. Projects financed by World Bank, ADB, UNDP, and 

membership in the WTO increase emissions, while IADB projects reduce emissions. EBRD and 

UNEP do not significantly affect CO2 emissions, while the AfDB increases emissions after 1985 

only. Taking the indirect impact through trade liberalization into account, however, the WTO 

reduces emissions, while the IADB increases emissions. There is some evidence that the 

international organizations investigated here also influence SO2 emissions, water pollution, and 

round wood production; environmental governance is not affected. 
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1. Introduction 

In the last two decades, or at least since the release of the Brundtland Report1, international 

organizations (IOs) have started considering the importance of environmental concerns in their 

policies. Multilateral Development Banks (MDBs) have tried to embody environmental policies 

in their lending programs, both through conditionality and through the institutionalization of 

environmental impact assessment procedures within the project release process. In the early 90s 

the International Monetary Fund (IMF) also decided to include environmental considerations in 

its lending programs, since major environmental problems could affect macroeconomic variables, 

thereby threatening stability. International organizations have also developed purely 

environmental facilities – Global Environmental Facilities (GEF) – making environmental 

governance and policy an issue of its own in international lending, and not only a side issue to be 

taken into account among other things. 

But although IOs have been developing environmental issues in their policy making, 

critics still consider their programs and policies to have mainly adverse effects on the 

environment. The World Trade Organization (WTO) has been heavily criticized by 

environmental NGOs for neglecting the environmental impact of its policies. IOs are criticized 

for being badly coordinated and even for not considering environmental problems as their priority 

in their relations with borrowing countries. Particularly via their impact on trade liberalization 

and their promotion of growth oriented policies, IOs are accused of harming the natural 

environment. Clearly, the question whether international organizations harm or benefit the 

environment is empirical in nature. This paper tries to answer this question; it includes IOs whose 

main task is promoting economic development, growth and trade, and tests whether their 

presence and projects in different countries have on average significant effects on environmental 

governance and outcomes. Specifically, the analysis covers IMF, World Bank, WTO, Inter-

American Development Bank (IADB), Asian Development Bank (ADB), African Development 

Bank (AfDB) and European Bank for Reconstruction and Development (EBRD). Furthermore, 

our analysis includes facilities that are specifically designed for environmental purposes – the 

United Nations Development and Environmental Programs’ GEFs.2 

                                                 
1 World Commission of Environment and Development (1987). 
2 The study does not include international Non-Governmental Organizations. For an interesting analysis of these 
organizations see Timmer (2005). We do not include the OECD’s Environmental Performance Reviews in this study. 
For an analysis of the OECD’s influence on environmental governance see Lehtonen (2005). 
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To quantify the presence and influence of an IO in a specific country, we focus on the 

number of programs that the IO implemented there. Regarding WTO, we use membership status 

of the country. We also tried using the duration of membership, which produces similar results. 

The impact assessment on environmental outcomes employs four dependent variables measuring 

the degree of water and air pollution and round wood production. Environmental governance is 

captured by a composite index intended to measure environmental sustainability. 

Where data availability allows, we employ panel data to test our hypotheses. Regarding 

environmental governance, however, we are restricted to rely on cross-section regressions. Our 

results show that the international organizations affect the environment directly via their impact 

on CO2 emissions. Projects financed by World Bank, ADB, UNDP, and membership in the WTO 

increase emissions, while IADB projects reduce emissions. EBRD and UNEP do not significantly 

affect CO2 emissions, while the AfDB increases emissions after 1985 only. Taking the indirect 

impact through trade liberalization into account, however, the WTO reduces emissions, while the 

IADB increases emissions. Environmental governance is not affected by the international 

organizations investigated here. 

The remainder of this paper is organized as follows. The next section presents our 

hypotheses for the individual organizations covered under this study. The third section describes 

data and methodology used in the empirical investigation, while the results are shown in section 

4. Finally, the fifth section contains a short summary. 

 

2. Hypotheses 

International Monetary Fund 

In early 1991, the IMF’s Executive Board decided the Fund should take environmental issues into 

account when they are crucial for a country’s macroeconomic stability (Gandhi 1998). In fact, 

IMF Policy Framework Papers and Poverty Reduction Strategy Papers (PRSPs) frequently 

include a discussion of environmental policies.3 In countries with active discussions about green 

taxes or energy reforms, the IMF also takes these issues into account in its regular review of its 

members’ economies (Gandhi 1998).  

According to the IMF (2004), the links between its macroeconomic mandate and the 

natural environment are substantial. IMF programs address policies in borrower countries; 

policies – in turn – can affect the environment. Clearly, environmental aspects are rarely covered 
                                                 
3 Gandhi (1998) and Friends of the Earth (1999) provide specific examples. 
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directly under the Fund’s conditionality.4 However, policies included on efficiency grounds are 

often also beneficial for the environment. Conditions and advice aim at promoting a more rational 

use of resources and discourage waste, and might thereby benefit environmental quality. The IMF 

(2004) gives three examples:5 First, subsidies and tax relief on agricultural inputs are frequently 

subject to conditionality – they are inefficient; and often they harm the environment. Second, 

taxes yielding substantial revenue can sometimes also be used to discourage environmentally 

harmful activities. And third, publicly owned natural resources can be a significant source of 

revenues. Even without explicit environmental conditionality, then, IMF programs could benefit 

the environment by addressing these areas. 

IMF policies, however, have always been subject to criticism, and such criticism also 

refers to the Fund’s role with the natural environment. For example, NGOs blame its programs to 

lead to reductions in environmental spending, increase natural resource exploitation, and weaken 

environmental laws (e.g. Ghandi 1998, Friends of the Earth 1999). Spending cuts can adversely 

affect level and quality of services such as waste management, sanitation, and environmental 

regulation standards (Gueorguieva and Bolt 2003). Capacity to monitor and regulate polluters is 

reduced. Decentralization and privatization redistribute power in favour of the private sector, 

undermining the state’s ability to protect the environment and regulate industries (Killick 1993). 

The urban poor might be forced to, e.g., cut forests for fuelwood or exploit marginal lands for 

food. Reductions in interest rate subsidies might cut farmers’ access to the credit markets and 

make them switch to extensive farming techniques, thereby contributing to deforestation and soil 

erosion. 

IMF programs aim at increasing exports and generating foreign reserves. As a 

consequence, countries might over-exploit their natural resources, generating excessive pollution 

and environmental destruction (Friends of the Earth 1999). Pandey and Wheeler (2001) show that 

currency devaluations – that have been a frequent IMF condition until the 80s – significantly 

increase deforestation over a sample of 112 developing countries and 38 years. Trade 

liberalization – which is a frequent condition in IMF programs – might imply negative 

consequences for the natural environment as “dirty” industries migrate to liberalized developing 

                                                 
4 Dreher (2002) gives a detailed overview of conditions included in IMF and World Bank programs. 
5 See Gandhi (1998) for more examples. 
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countries, where environmental standards and thus the costs of pollution are lower (“pollution 

haven hypothesis”).6 

Clearly, trade liberalization also implies effects that are beneficial for environmental 

protection. As one specific example, liberalization can increase profitability of raising herbs, 

leading to preservation of forests as trees are necessary to protect the herbs (Jayarajah and 

Branson 1995). Overall, however, world market demand for commodities destructive for the 

environment is much higher than those for more benign products (Battikha 2002). 

Another channel by which the IMF might influence the natural environment is its impact 

on external debt. It has been argued that developing countries are forced pursuing 

environmentally damaging activities in order to be able servicing their debt, particularly 

regarding tropical deforestation (see, e.g., Capistrano 1990). The direction of the Fund’s impact 

is, however, not obvious. While its loans alleviate short-term pressure, the medium and long-term 

consequence of an IMF loan might well be an increase in indebtedness, and in debt service 

payments.  

Summarizing the discussion, the direction of the overall impact of the IMF on the 

environment is not obvious a priori. We derive two alternative hypotheses from this: 

Hypothesis 1a: IMF involvement improves environmental governance and outcomes. 

Hypothesis 1b: IMF involvement deteriorates environmental governance and 
outcomes. 

 

World Bank 

The World Bank implements projects and provides loans for structural adjustment. Both project 

loans and program loans are subject to conditionality, which is to some extent similar to the 

conditions set by the IMF (see Dreher 2002). However, whereas the majority of the Fund’s 

conditions focus on macroeconomic targets, World Bank conditionality is more structural in 

nature. Bank programs include conditions directly referring to the natural environment – in the 

1990s, 23 percent of its Structural Adjustment Loans (SALs) contained such conditions (World 

Bank 2001). Policies like the creation and strengthening of environmental institutions, the 

                                                 
6 According to the pollution haven hypothesis globalization causes dirty industrial sectors to be located in countries 
with low environmental standards. See Beghin (2000) for a summary of this literature. See also Cole (2004). 
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implementation of policies for environmental protection, or environmental taxation are explicitly 

covered.7 Our second hypothesis is therefore: 

Hypothesis 2: World Bank involvement improves environmental governance. 

 

Apart from conditions referring directly to the environment, World Bank programs cover 

a range of other areas that have indirect positive environmental consequences. For example, 

measures increasing the prices of agricultural products might increase incentives and abilities to 

conserve soil. Higher energy prices are likely to promote conservation of fossil fuels (Hansen and 

Hansen 1999). The introduction of electricity tariffs can increase energy efficiency (Gueorguieva 

and Bolt 2003). The Bank’s programs sometimes imply declining use of fertilizers and pesticides, 

which is likely to improve water quality (Hughes and Lovei 1999).8 

All those conditions imply: 

Hypothesis 3a: World Bank involvement improves environmental outcomes. 

 

However, World Bank projects have frequently been criticized. Much of its lending 

supports projects and programs in environmentally sensitive areas, such as energy, agriculture 

and transport. 

Conditions included under the Bank’s programs and projects might also imply negative 

environmental consequences. For example, measures increasing the prices of agricultural 

products could lead to intensified cultivation and erosion (Hansen and Hansen 1999). The same 

might happen as a consequence of increased input prices. The impact of structural adjustment on 

energy use can also be negative, as the introduction of electricity tariffs might imply increasing 

use of traditional fuels, in turn increasing air pollution (Gueorguieva and Bolt 2003).9 

World Bank conditionality frequently aims at reducing the size of the public sector. The 

private sector, however, is less likely to internalize environmental costs (Battikha 2002). Export 

promotion, trade liberalization and privatization might also damage the environment, as was 

                                                 
7 Nielson and Tierney (2003) provide a description and explanation of recent environmental policies at the Bank. See 
also Gutner (2005a, 2005b). 
8 For case studies regarding the evidence of structural adjustment on water quality see Munasinghe and Cruz (1994) 
and Goldin and Roland-Host (1994). 
9 Munasinghe and Cruz (1994) provide case study evidence. 
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mentioned before. As Pandey and Wheeler (2001) argue, the World Bank’s structural adjustment 

measures might increase deforestation in the program country.10 Thus: 

Hypothesis 3b: World Bank involvement deteriorates environmental outcomes. 

 

Regional Multilateral Development Banks 

We focus on the Inter-American Development Bank, the Asian Development Bank, the African 

Development Bank and the European Bank for Reconstruction and Development. Although these 

regional Multilateral Development Banks (MDBs) all rely on comparable structures and 

operating systems and conduct similar policies as the World Bank, there are important 

differences. Above all, MDBs do not exert comparable pressure on their borrowers to implement 

structural and macroeconomic conditionality (Mikesell and Williams 1992). They mostly engage 

in project lending or concentrate on certain economic areas like, e.g., agriculture or energy.  

In all four regional MDBs analyzed in this paper, environmental issues became prominent 

in the late 80s, even though these issues have not directly influenced their policies until many 

years later.11 They all included the preparation of Environmental Impact Assessments (EIA) in 

their project analysis procedure and institutionalized environmental issues through internal units 

designed for that purpose. Moreover, they allow or even encourage participation of national 

experts and institutions at different degrees in their analysis of the environmental impact of 

lending projects. In this way the MDBs intend to enhance and promote environmental 

governance and try integrating national organizations and institutions into the environmental 

assessment process. 

Accordingly, the Environmental Protection Division of the IADB, founded in 1989, 

analyzes the potential environmental consequences of a project together with the project team, in 

order to identify necessary studies to be carried out by the borrower countries in order to 

formulate the EIA. Based on both the EIA and the project team’s analysis, the Environmental 

Management Committee (EMC) elaborates the loan report that is to be approved by the director’s 

board (IADB 2003). A similar procedure is followed at the ADB, where the Environmental 

                                                 
10 Apart from its influence on the program country’s wood production, the Bank might influence wood production in 
other countries, when exports and imports of the program country change (Pandey and Wheeler 2001). 
11 According to Runnals (1986), e.g., the IADB did not have an adequate system of environmental impact analysis in 
1985 although the Environmental Management Committee (EMC) had been founded two years before. Analogously, 
project environmental reports were made by the ADB since 1981, but without an adequate framework and in depth 
analysis (Mikesell and Williams 1992). 
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Division (formerly the Office of the Environment) analyzes environmental consequences of 

projects since 1988 (ADB 1986, 1995a, 2003). Because of its initial difficulties in raising funds 

and the late incorporation of non-African donors to the AfDB, the environmental issue was there 

only implemented in 1991, when EIA started to be part of the standard procedure in structural 

loans (Mikesell and Williams 1992). Finally, although the EBRD has been heavily criticized for 

its environmental policies because of lending projects referring to old Soviet-built nuclear plants 

and because environmental projects amount to only about 10 percent of its lending portfolio, it 

has environmental procedures similar to the other MDBs and played an important role as advisor 

of the Preparation Committee for the Environment for Europe Process (Gutner 2002).  

In this way, every regional MDB included in our analysis has an institutionalized 

procedure concerning the environmental impact analysis of its lending projects and is therefore 

supposed to positively impact on environmental outcomes and governance. Particularly, the 

incorporation and strengthening of national institutions in the EIA process, extensive research 

about the natural environment, training public sector officials in environmental policy,12 and their 

function as knowledge centres for future environmental issues (AfDB 2001) imply:  

Hypothesis 4: Regional MDB involvement improves environmental governance. 

 

Following the same line of reasoning as those for the World Bank above, we derive two 

further hypotheses referring to environmental outcomes. Regional MDBs might in fact influence 

environmental quality directly and indirectly by implementing programs with medium or high 

environmental sensitivity. Examples are projects in the agro-industry, fish farming, small-scale 

irrigation, water supply and power generation, and particularly large-scale irrigation, hydropower 

and water management, resettlement, new ports, airports and harbours, forestry or livestock 

projects (Mikesell and Williams 1992).  

Again, the potential impact and its positive or negative implications are not obvious a 

priori. Agricultural credit loans, for example, can on one side mitigate rural-urban migration 

processes, alleviating waste and water management problems in overcrowded cities or reducing 

urban pollution, but – on the other hand – can also produce intensified cultivation and soil 

erosion. As irrigation projects can improve agricultural output and create incentives to remain in 

                                                 
12 As, for example, in the Development Management Training of the AfDB or through the Joint African Institute 
(AfDB 2001). 
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rural regions, they might also damage soil through salinization, displace families from the water 

reservoir areas or pollute downstream waterways (ADB 1995b). Hydropower dams can improve 

energy efficiency. However, they negatively affect wildlife, wildlands, fishery or other 

downstream water projects, as turbidity will deteriorate aquatic life recreation or soil erosion and 

chemical pollution of upland streams could finally be stored in the water delivery system and 

then be carried downstream affecting other water uses (Dixon et al. 1998, Goldsmith and 

Hildyard 1984). Even forestry projects directly intending the conservation of a certain ecosystem 

or the protection of water resources might have adverse impacts, as the modification of migration 

trends through population resettlement, the destruction of indigenous cultures living in primary 

forests or the modification of the ecosystem affecting species in their composition or number 

(ADB 1999).13  

Hence, we can formulate the alternative hypotheses:  

Hypothesis 5a: Regional MDB involvement improves environmental outcomes. 

Hypothesis 5b: Regional MDB involvement deteriorates environmental outcomes. 

 

Global Environmental Facilities  

Global Environmental Facilities (GEF) were proposed in 1990 by the World Bank, as a 

consequence of the discussion distinguishing between domestic and global environmental impact 

and the increasing concern about global environmental issues. Since implementing projects to 

increase global environmental quality is not always profitable for developing – and other – 

countries, the idea to provide funds at low interest rates for these kinds of loans arose. The GEF 

were created in World Bank resolution 91-5, under management of the World Bank itself and to 

be executed through three implementing agencies, the World Bank, the United Nations 

Development Program (UNDP) and the United Nations Environmental Program (UNEP). 

The direct involvement of the World Bank in the GEF has been heavily criticized. 

According to some NGOs, the World Bank hardly managed to care about environmental issues in 

its “own” programs and should therefore not lead an environmental “agency” as the GEF was 

understood to be. They stressed the need for independent implementing agencies (Mikesell and 

                                                 
13 For a detailed description on the effects of multipurpose dams, irrigation, forestry and livestock projects, 
agricultural credit loans and loans for infrastructure and extractive industry see Mikesell and Williams (1992). They 
also present several case studies on different MDB projects in these areas. See also Hansen and Hansen (1999).  



 10

Williams 1992), particularly as they feared any World Bank involvement would allow the Bank 

to expand its conditionality to “green areas” (Streck 2001).14  

Other critics of the GEF requested a larger number of implementing agencies to improve 

the efficacy and the quality of the projects through the competition for GEF funds, since they 

predicted a leading role of the World Bank in the GEF distribution (Steck 2001) and a suboptimal 

aid allocation.15  

Given that the GEF are directly designed to promote environmental governance16 we 

hypothesize: 

Hypothesis 6: GEF improve environmental governance. 

Hypothesis 7: GEF improve environmental outcomes. 

 

World Trade Organization 

The impact of the WTO on the natural environment has also been subject to heated debate.17 A 

vast array of environmental NGOs blames the WTO for neglecting the environmental 

consequences of its policies.18 However, the WTO has also been defended. According to Oxley 

(2001), the WTO gives great latitude to its members to restrict trade to protect the environment.19 

In the Marrakech Agreement (establishing the WTO) there is explicit reference to sustainable 

development as one of the WTO’s general objectives. Its article XX.g permits restrictions if they 

complement national programs for conservation of resources.20 WTO members are allowed to 

                                                 
14 In this context the benefits and drawbacks of an independent World Environmental Organization (WEO) have also 
been discussed. The main arguments in favour of a WEO can be found in Biermann (2001, 2002). For further 
discussion see von Moltke (2001), Lodefalk and Whalley (2002) and Newell (2002).  
15 The optimality of GEF allocation and the role of agency problems in this context is analyzed by Congleton (2002) 
and Lewis (2003). Congleton (2002, 2006) shows that the GEF does not maximize international environmental 
quality. According to his estimates, countries directly represented on GEF's decision making bodies obtain more 
money than environmental factors can account for. As Andresen and Rosendal (2005) point out, the UNEP is far 
from being effective in reaching its goals in coordinating Multilateral Environmental Agencies. Ivanova (2005) 
discusses institutional factors to be considered in the context of organizational reform necessary to enhance UNEP’s 
role as anchor institution for Global Environmental issues. 
16 The facilities have to belong to one of four focal areas, 1) climate change, 2) biological diversity, 3) international 
waters and 4) ozone layer depletion. Hence, projects as the creation of alternative energy resources to reduce CO2 
emission or the deviation of roads in order to protect a certain species and maintain biodiversity, became now 
candidates for GEF, since they were considered to be of global environmental relevance. 
17 For an in depth discussion, see MacMillan (2001). 
18 Examples are Friends of the Earth, Greenpeace, One World, and World Wildlife Fund. 
19 See also Sampson (2003). 
20 WTO policies are therefore much in line with the preferences of most environmental NGOs. Cone (2002) provides 
an interesting illustration. 
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adopt national environmental protection policies, provided they do not discriminate between 

imported and domestic products (WTO 2004). 

Clearly, the main channel by which the WTO might affect the natural environment is its 

impact on trade liberalization. However, the direction of the impact of the WTO on liberalization 

is not obvious a priori. For example, Guisinger (2001) does not find empirical evidence 

suggesting that WTO membership is a significant determinant of the rate of trade liberalization. 

To the contrary, the WTO affects the level of trade protection (Guisinger 2005). 

Whether liberalization is actually beneficial or detrimental to the environment is also 

subject to considerable controversy.21 According to the WTO (2004), trade liberalization 

improves allocation and efficient use of natural resources. The Secretariat of the WTO identifies 

a range of channels through which the removal of trade restrictions improves environmental 

quality.22 Among them is a more efficient factor use through enhanced competition, poverty 

reduction through trade expansion and encouragement of a sustainable rate of natural resource 

exploitation, and an increase in the availability of environment-related goods and services 

through market liberalization. Firms from developed countries might find it cheaper to use the 

same technology for production in developing countries they use at home, thus contributing to 

cleaner production in the developing country. In their review article, Beghin and Potier (1997) 

conclude that trade liberalization does not induce wholesale specialization in dirty manufacturing 

industries in the developing world. Wheeler and Martin (1992) show that liberalization 

contributed to the international diffusion of clean technology in wood pulp production.  

By expanding the scale of production, liberalization can, however, also decrease 

environmental quality. According to Reed (1996) and Daly (1996), trade liberalization 

discourages the internalization of environmental costs in developing countries as a consequence 

of increased competition from developed countries. Environmental standards might be considered 

being non-tariff barriers so they would be discouraged. As Killick (1993) points out, 

liberalization is likely to induce a shift in production towards tradable goods, increasing pressure 

to exploit natural resources.  

Evidence in favour of a negative link from liberalization to environmental quality is 

provided by Mani and Wheeler (1991). Their cross-section analysis shows that pollution 

intensive production has fallen considerably in the OECD while it has risen in the developing 
                                                 
21 Alpay (2002) provides an extensive summary. 
22 WT/CTE/W/67, 7 November 1997, “Environmental Benefits of Removing Trade Restrictions and Distortions“, 
Note by the Secretariat. 
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world.23 Giordano (1994) suggests that free trade can compound over-exploitation of natural 

resources in countries without clearly defined property rights. 

In summary, the previous discussion implies two alternative hypotheses:  

Hypothesis 8a: WTO involvement improves environmental governance and 
outcomes. 

Hypothesis 8b: WTO involvement deteriorates environmental governance and 
outcomes. 

 

3. Data and Method 

Our regressions employ cross-sectional and pooled time-series cross-sectional data. The panel 

data are averages over five years. They cover the time period 1970-2000 and extend to a 

maximum of 112 countries. Since some of the data are not available for all countries or periods, 

the panel data are unbalanced and the number of observations depends on the choice of 

explanatory variables. The cross-section-analysis uses the most recent data available for the 

dependent variables and averages over the last 30 years for the explanatory variables. The 

analysis refers to about 90 countries.  

The panel regressions are estimated using Feasible Generalized Least Squares (FGLS). 

This allows estimation in the presence of cross-sectional heteroscedasticity across panels and 

AR(1) autocorrelation. We impose the additional assumption that the first order autoregressive 

process is homogenous across countries, i.e., we only estimate one common AR(1) term.24 

Our cross-section regressions are estimated by OLS and robust regressions. The robust 

regression technique weighs observations in an iterative process. Starting with OLS, estimates are 

obtained through weighted least squares where observations with relatively large residuals get 

smaller weight. This results in estimates not being overly influenced by any specific observation. 

We employ five dependent variables to test our hypotheses. The first is biochemical 

oxygen demand (BOD), which is a proxy for water pollution. According to the European 

Environment Agency, a high demand can indicate falling levels of dissolved oxygen, implying 

                                                 
23 However, Mani and Wheeler (1991) also show that the tendency to form pollution havens is quite limited. See also 
Cole (2004). 
24 Note that the FGLS correction for a single AR(1) term is unlikely to cause the standard errors to be flawed as 
would be the case employing the Parks correction with individual AR(1) terms for each country (Beck and Katz 
1995: 637). 
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dangerous consequences for river diversity.25 BOD is available for a maximum of 114 countries 

over the period 1980-2001 (World Bank 2005). We employ the logarithm of emissions in 

kilogram per day and capita. In the literature on air pollution, the most frequently used measures 

are carbon dioxide (CO2) and sulphur dioxide (SO2) emissions (Gassebner, Lamla and Sturm 

2006). We include the logarithm of CO2 and SO2 (in metric tons per capita) to our empirical 

analysis. Data for CO2 are available for up to 188 countries covering the years 1970-2000 (World 

Bank 2005). However, as Gassebner, Lamla and Sturm (2006) point out, these data are based on 

calculations instead of being measured directly.  

The source for SO2 data is Stern (2005). It is available over the period 1970-2000 for a 

maximum of about 200 countries. In constructing the dataset, Stern combined various sources 

and interpolated or extrapolated missing data: “For the remaining countries and for missing years 

for countries with some published data, [he] interpolate[s] or extrapolate[s] estimates using either 

an econometric emissions frontier model, an environmental Kuznets curve model, or a simple 

extrapolation, depending on the availability of data.” (Stern 2005: 163). While these data give a 

decent overview of the evolution of sulfur emission in the past decade for a substantial part of the 

world, employing the environmental Kuznets curve in their construction makes them to some 

extent problematic (Gassebner, Lamla and Sturm 2006). 

As our fourth measure of environmental quality we employ round wood production 

(measured as the log of thousand cubic meters produced per capita). Data is available from the 

Food and Agriculture Agency of the United Nations (FAO) over the period 1970-2003, for about 

170 countries. 

The fifth measure is no outcome variable but a composite index intended to measure 

environmental sustainability. The Environmental Sustainability Index (ESI) is calculated by The 

Environmental Performance Measurement Project in collaboration with the Center for 

International Earth Science Information Network (CIESIN) and the World Economic Forum 

(Esty et al. 2005). The ESI is a composite index tracking a diverse set of socioeconomic, 

environmental, and institutional indicators that characterize and influence environmental 

sustainability at the national level. As these data are not available prior to 2001, we cannot 

employ panel data methods to analyze them. We employ the most recent (2005) data for our 

cross-section analysis. 

                                                 
25 http://themes.eea.eu.int/Specific_media/water/indicators/bod/index_html. 
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Our selection of control variables follows the previous literature as closely as possible. In 

choosing the covariates for the CO2, SO2 and BOD equations, we rely on the robustness analysis 

of Gassebner, Lamla and Sturm (2006).26 We employ those variables that have been shown to be 

robust and are available for a sufficient number of countries and years. We use the level and 

square of (the logarithm of) GDP per capita to take account of the Environmental Kuznets Curve. 

Openness to trade is also included.27 The effect of trade may occur via the scale effect, the 

composition effect, and the technique effect.28 A priori, trade may thus increase or reduce 

pollution.29 A dummy for left-wing governments is included to account for their preference for 

environmental protection. A dummy for dictatorships is employed, as dictators might take greater 

care of the environment to verify their leading position than democratically elected leaders 

would. We include population density and the share of urban population in total population to 

account for demographic factors. Higher population density and greater urbanization are likely to 

increase pollution. The value added in the manufacturing industry (in percent of GDP) takes 

account of a country’s industrialization. It is hypothesized to increase pollution. Finally, fertilizer 

consumption (in 100 grams per hectare of arable land) is employed. According to Gassebner, 

Lamla and Sturm (2006), fertilizer consumption can be interpreted as reflecting a country’s 

general attitude towards environmental protection. In low income countries, fertilizer is relatively 

easy and cheap to produce but its production is pollution intensive. The presence of these “dirty” 

industries is likely to be associated with greater water and air pollution.30  

The panel regressions also include regional dummy variables for Africa, Eastern and 

Central Europe, Asia, and Latin America (which turn out to be jointly significant in almost all 

                                                 
26 See Table 2 of Gassebner, Lamla and Sturm (2006) for an overview of the empirical literature. For an excellent 
robustness test employing Bayesian Averaging of Classical Estimates see Lamla (2006). 
27 Note that GDP might also be affected by the involvement of international organizations (e.g. Dreher 2006). If, for 
example, IMF programs increase economic growth in the program countries, the scale effect of higher GDP might 
deteriorate environmental quality. We neglect this channel here. 
28 The scale effect refers to the negative environmental quality arising from an increase in production. The 
composition effect results from trade-induced changes in the composition of output that affects the environment. The 
technique effect arises from a shift towards cleaner technology resulting from shifting preferences in line with higher 
incomes. 
29 Clearly, the level of trade can also be endogenous to environmental quality. However, the instrumental variables 
approach of Frankel and Rose (2002) shows very similar effects among their OLS and IV estimates. We therefore 
neglect this potential endogeneity here. 
30 All variables are taken from the World Bank’s (2005) World Development Indicators. The exceptions are the 
dummies for left-wing governments and the dictatorship dummy. The former is from Beck et al. (2001), the latter has 
been constructed employing the Polity IV index of democracy (Marshall and Jaggers 2000). It takes the value one for 
scores smaller than three on the Polity index, and zero otherwise. 
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regressions).31 However, the coefficients of the dummies are not reported in the tables. Appendix 

A lists all variables with their exact sources and definitions, while Appendix B provides 

descriptive statistics. 

In choosing the covariates for the analysis of round wood production we follow Pandey 

and Wheeler (2001). We therefore include (the log of) the export and import prices for round 

wood, the quantity of world exports of round wood and the oil price to our list of explanatory 

variables. As none of these additional variables turns out to be significant at conventional levels, 

we stick to the model introduced for CO2, SO2 and BOD. We employ the same covariates when 

analysing the environmental sustainability index. 

Given the potential indirect effect of the international organizations on environmental 

quality via trade liberalization discussed above, we also include an index of liberalization. The 

index has been developed by Gwartney and Lawson (2004) as part of their economic freedom 

index. It reflects the freedom to trade internationally, where higher scores reflect greater freedom. 

The index ranges from one to 10 and comprises taxes on international trade, regulatory trade 

barriers, the actual size of the trade sector as compared to its expected size, the difference 

between the official exchange rate and the black market rate, and international capital market 

controls. It is available over the period 1970-2002 for a maximum of 123 countries.  

Turning to the impact of international organizations, we employ a range of dummy 

variables. Most of these variables have been coded according to the organizations’ annual reports. 

Data on regional development banks has been provided by Hicks et al. (2005). The influence of 

the IMF and the development banks is captured by the average yearly number of programs (or 

projects) starting in the preceding five-year period.32 This is meant to capture the overall 

influence of the financial institutions, i.e., the impact of available or disbursed money, the policy 

conditions they attach to their loans and their policy advice.33 An alternative possibility of 

capturing the environmental impact of the Development Banks would be classifying their 

projects according to category, and focus on those with direct environmental relevance. For 

example, Nielson and Tierney (2003) coded (World Bank-) projects as either predominantly 

environmental or not. However, projects attempting to improve the environment on paper might 

                                                 
31 The dummies showed to be insignificant in the cross-section regressions, so we exclude them there. 
32 Using program dummies to capture the impact of international organizations on policy and outcome measures is 
standard in the empirical literature. Atoyan and Conway (2005) and Dreher (2005, 2006) are recent examples. 
33 See Boockmann and Dreher (2003) for an attempt to separate these effects of the international organizations on 
economic freedom. Dreher (2005, 2006) analyzes the impact of those channels of IMF involvement on fiscal and 
monetary policy and, respectively, economic growth. 
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not be implemented as agreed, thus not being a good proxy for the international organizations’ 

impact on the natural environment. IOs might take environmental issues into account in their 

non-environmental projects also. Projects might thus affect the environment independent of 

whether they are classified as being primarily environmental or not (Gutner 2005b). Using 

overall project dummies is preferable.34 We construct variables for the UN development program 

and environment program along the same lines. 

With respect to the WTO, two variables have been employed. The first is the average 

number of years the country has been WTO member in the preceding five year period.35 The 

second is the total number of years the country has been WTO member since 1970. As the results 

are very similar, we only report those for the former. 

As one problem with measuring the influence of international organizations on 

environmental quality, countries with poorer environmental record might self select into (the 

programs of) these institutions. However – except for the Global Environmental Facilities – the 

international organizations included in our analysis do not primarily address environmental 

issues. As we control for other factors of development, such self-selection is unlikely to be an 

issue here. We thus neglect the potential endogeneity in our analysis. 

When estimating the regressions, we not only want to capture the direct impact of the 

international organizations on environmental quality, but also their indirect effect via trade 

liberalization. We therefore estimate 2SLS in addition to FGLS and, respectively, OLS. In our 

2SLS regressions, we follow Guisinger (2005, p. 128: Table 1) to select potential determinants of 

trade liberalization. Again we do not include variables that are not available for a sufficient 

number of countries and years. We include a countries’ (log) GDP per capita (World Bank 2005), 

its democracy score (Marshall and Jaggers 2000), a dummy that takes the value one for countries 

with a presidential system (Beck et al. 2001), and dummies that are one if a country’s exports are 

mainly manufactured goods, mainly fuel, and, respectively, if the country is undeveloped (all 

Easterly and Sewadeh 2002). Regarding the impact of international organizations, we employ the 

same variables as in the environmental quality regressions. 

The next section reports the results of the empirical analysis. 

 

                                                 
34 Clearly, dummies for program agreements do not take the degree to which the program is implemented into 
account also. Ideally, we would also want to control for the degree of compliance with program conditionality. 
Unfortunately, no appropriate data exist. 
35 The WTO replaced the GATT in 1995. We treat GATT and WTO membership as continuous.  
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4. Results 

We start with the determinants of trade liberalization. Our panel analysis refers to 90 countries. 

We include the number of projects agreed on for each international organization one at the time. 

The final column includes all organizations. Table 1 reports the results. As can be seen, more 

trade liberalization is induced by high GDP per capita, with a coefficient significant at the one 

percent level in all specifications. In most regressions, trade liberalization is also positively linked 

to democracies. Manufactured exports, fuel exports and the dummies for development and 

presidential systems have no robustly significant impact. A Wald test shows that all variables are 

jointly significant at the one percent level in all regressions.36 Turning to the impact of the 

international organizations, the results show that the ADB significantly promotes trade 

liberalization according to both specifications. The same is true for the UNDP and WTO 

membership. EBRD and UNEP have a significantly positive impact when included individually, 

but not in the full model specification of column 10.37 In the final equation, the number of AfDB 

and IADB projects induces less trade liberalization. According to the estimates of column 10, one 

additional ADB project over the whole five-year-period increases the index of trade liberalization 

by 0.07 points; an additional UNDP GEF loan by 0.54 points. WTO membership increases the 

index by 0.03 points, while an additional AfDB (IADB) project reduces the index by 0.09 (0.07) 

points. The impact of the international organizations on trade liberalization is jointly significant 

at the one percent level. 

We now turn to the impact of the international organizations on the environment. Table 2 

reports (panel) results for CO2, SO2, BOD and round wood production, with and without 

employing instruments for trade liberalization. As can be seen, the results show some support for 

the environmental Kuznets curve hypothesis: In most regressions per capita GDP increases 

environmental damage, while its square has a significantly negative coefficient in some. The 

obvious exception is round wood production, where production is not significantly affected by 

GDP and its square. The results also show that CO2 emissions are higher with greater economic 

openness, with a coefficient significant at the one percent level. In line with our expectations, 

                                                 
36 We do not report the R-squared statistic as with GLS the total sum of squares cannot be broken down in the same 
way as with OLS, making the R-square statistic less useful as a diagnostic tool for GLS regressions. Specifically, an 
R-square statistic computed from GLS sums of squares need not be bounded between zero and one and does not 
represent the percentage of total variation in the dependent variable that is accounted for by the model. Additionally, 
eliminating or adding variables in a model does not always increase or decrease the computed R-square value. 
37 Clearly, the projects of some organizations are to some extent correlated. Correlation, however, never exceeds 0.50 
and is well below 0.15 in most cases. 
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bigger manufacturing sectors and more intensive use of fertilizer generally harm the environment. 

Regarding population density, the results are mixed, while greater urbanization significantly 

increases CO2 and SO2 emissions, but significantly reduces round wood production and water 

pollution. Left wing governments significantly reduce CO2 emissions in the 2SLS regression and 

have no significant impact according to the other specifications. Dictatorships exert a 

significantly negative impact on the amount of CO2 emissions and water pollution, but increase 

round wood production (according to the IV estimates). The index of trade liberalization is 

significant at least at the five percent level in two equations only. According to the 2SLS results 

of column 2, an increase in the index by 0.1 points reduces CO2 emissions by about 8 percent. 

Column 8 shows that the same increase rises round wood production by 5 percent. In calculating 

the total impact of the international organizations we have to keep their indirect effects via this 

channel into account.  

The results show a substantial impact of the international organizations considered here. 

In all regressions this impact is jointly significant at the five percent level. Generally, the impact 

of the international organizations is most strongly when it comes to CO2 emissions and round 

wood production. However, the results are rarely consistent across the GLS and 2SLS 

specifications. The exceptions refer to the impact of the EBRD and WTO on SO2 emissions. As 

can be seen, at least at the five percent level of significance, EBRD projects and WTO 

membership reduce emissions. An additional EBRD project reduces emissions by between 4-10 

percent, while the impact of WTO membership ranges from 1-2 percent. The following 

discussion refers to the 2SLS regressions, where the endogeneity of trade liberalization is taken 

into account. 

Regarding CO2 emissions, column 2 shows a substantial impact of the international 

organizations on the environment. CO2 emissions rise significantly with a greater number of 

World Bank and ADB projects, and fall with the number of IADB projects. According to the 

results, the direct quantitative impact of an additional project is smallest for the IADB, where an 

additional project reduces emissions by 5 percent. IMF programs reduce air pollution at the one 

percent level of significance, with an additional IMF program implying a reduction in emissions 

by 17 percent over a five-year period. Also at the one percent level, WTO membership increases 

emissions, and the same is true for UNDP projects. 

When we take the indirect effect of the organizations via their impact on trade 

liberalization into account, however, the direct impact of IADB projects on CO2 emissions is 
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reversed. One additional five-year project by the IADB increases emissions by 1 percent in total, 

since it produces a reduction of the liberalization index of 0.086 points, transmitting to an indirect 

effect on emissions of 6 percent. Taking the indirect effect via trade liberalization into account 

for all significant coefficients, the impact of ADB and UNDP is reduced to about one third of 

their direct impact. The total effect of WTO membership on emissions is also reversed. Overall, 

an additional ADB project increases CO2 emissions by 3 percent over the five-year-period. A 

project financed by the UNDP increases emissions by 21 percent, while WTO membership 

reduces emissions by 1 percent in total. 

Regarding SO2 emissions and water pollution, the results show that the international 

organizations rarely have a significant impact. There are three exceptions: BOD demand is 

significantly reduced by IADB projects, with a coefficient significant at the one percent level. 

This influence is quantitatively relevant – one additional IADB project each year reduces BOD 

demand (in metric tons per capita) by more than 4 percent. SO2 emissions decrease significantly 

with EBRD projects and WTO membership, at least at the five percent level of significance.  

Turning to round wood production, finally, the results are again ambiguous. Production 

rises significantly with IMF and IADB projects, while it is reduced by World Bank and UNDP 

projects. The direct quantitative impact of an additional project lies between 3 percent (for the 

World Bank) and more than 50 percent (UNDP). Again, given the significant impact of trade 

liberalization on round wood production, however, we have to take the indirect effect of the 

international organizations via liberalization into account. The indirect impact is quantitatively 

relevant. It even reverses the negative impact of the IADB on environmental quality, so that an 

additional five-year-project reduces emissions by 0.6 percent in total. The impact of the UNDP is 

substantially reduced, amounting to about 25 percent in total. 

 To summarize, the international organizations investigated here affect the natural 

environment predominantly via their impact on CO2 emissions. The World Bank, ADB, UNDP, 

and WTO membership increase emissions, while IMF and IADB reduce emissions. EBRD, 

AfDB and UNEP do not significantly effect CO2 emissions. 

Arguably, as many international organizations took environmental issues into account 

starting in the mid-80s only, the negative results presented here might be driven by the choice of 

sample period. Table 3 therefore replicates the analysis for the 2SLS regressions over the period 

1985-2000. The substantially reduced number of observations results in generally higher standard 

errors, implying a greater number of insignificant coefficients. As can be seen, the major results 
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regarding the impact of the international organizations on the environment, however, remain. In 

the more recent period though, the AfDB seems to have increased CO2 emissions and water 

pollution, while the results for round wood production are generally less significant.  

Table 4, finally, shows the results of our cross-section estimates. As can be seen, these 

results also show some support for the Kuznets curve hypothesis, implying an increase in air 

pollution with increasing per capita GDP, whereas its square has a significantly negative 

coefficient in the case of CO2. BOD is the exception here – production is significantly reduced by 

higher GDP and increases with its square. Greater economic openness, larger manufacturing 

sectors and more intensive use of fertilizer affect the natural environment adversely, whilst 

population density and fertilizer use have a significantly negative impact on environmental 

sustainability which is in line with Gassebner, Lamla and Sturm (2006). In their interpretation, 

the use of fertilizer is a proxy for the attitude towards environmental protection in a specific 

country. Greater urbanization significantly increases SO2 emissions, and also BOD demand. The 

dummies for left-wing governments and dictatorships have a significantly negative effect on 

environmental governance and sustainability, contradicting our a priori expectations.  

The tests for joint significance of the impact of international organizations in the cross-

sectional analysis are in most regressions significant at the one percent level. In the long run, 

however, the individual impact of the international organizations seems to be much more limited 

as compared to the medium term effects reported above. The results show that CO2 emissions rise 

significantly with programs by the Word Bank, and are significantly reduced with programs by 

the IMF, AfDB, and IADB. The EBRD significantly increases round wood production. Finally, 

BOD demand falls significantly with IADB programs. Most of these results are in line with those 

of the panel approach reported above.38 

Regarding the environmental sustainability index, we fail to find a consistent picture 

among the different specifications and organizations. None of the coefficients is significant at the 

one percent significance level and none of the included organizations and programs was 

significant in more than one regression.  

 

 

 

                                                 
38 Only the effects that are significant in all three regressions or at least in two of them – but including the robust 
regression – were taken into account here. 
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5. Summary 

This study empirically investigated the impact of key international organizations on 

environmental governance and outcomes. Overall, we find that international organizations 

significantly affect the natural environment. Although the impact of IOs on the environment is 

found to be jointly significant in all regressions, many results are not entirely consistent among 

the different specifications analyzed for each international organization and environmental 

measure. 

 The results concerning UNEP are the most astonishing of our study. There are no 

significant coefficients for the number of GEF projects implemented through the UNEP in the 

panel studies. In the cross section analysis, our results even show that UNEP projects 

significantly increase water pollution. As this result does not hold in the robust regression, 

however, it seems to be driven by outlying observations.  

The natural environmental improves only slowly. The ineffectiveness of UNEP in 

achieving significant improvements might thus reflect their short period of operation. Moreover, 

as Andresen and Rosendal (2005) point out, the UNEP’s small budget limits its impact. Maybe 

the UNEP is simply too small to make a difference. 

To summarize, we find that the international organizations affect the natural environment 

directly via their impact on CO2 emissions. Projects financed by World Bank, ADB, UNDP, and 

membership in the WTO increase emissions, while IADB projects reduce emissions. EBRD and 

UNEP do not significantly affect CO2 emissions, while the AfDB increases emissions after 1985 

only. Taking the indirect impact through trade liberalization into account, however, the WTO 

reduces emissions, while the IADB increases emissions. Regarding environmental governance –

as proxied by the environmental sustainability index – our results show no significant impact of 

the international organizations investigated here.  
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Table 2: Environmental Quality, 1970-2000, 112 countries (panel data) 
 

(1) (2)a (3) (4)a (5) (6)a (7) (8)a

(log) GDP p.c. 1.680 0.810 0.851 1.233 1.515 1.313 -0.437 -0.346
(6.24***) (2.34**) (2.05**) (2.76***) (5.62***) (4.23***) (1.47) (0.83)

(log) squared GDP p.c. -0.054 0.023 -0.008 -0.049 -0.074 -0.060 0.020 0.006
(2.91***) (0.89) (0.25) (1.45) (4.23***) (2.65***) (0.9) (0.18)

Openness 0.002 0.020 0.001 0.002 0.002 0.004 0.001 -0.009
(3.32***) (6.65***) (1.14) (0.4) (2.11**) (1.34) (1.7*) (2.69***)

Manufacture, value added 0.009 0.008 0.004 0.011 0.035 0.054 -0.002 0.000
(2.74***) (2.47**) (1.38) (2.71***) (8.97***) (12.23***) (0.61) (0)

Fertilizer (per hectar) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
(1.71*) (2.2**) (3.01***) (3.15***) (2.18**) (1.23) (0.17) (1.03)

Population density 0.000 -0.002 -0.007 -0.001 0.000 0.000 -0.003 -0.001
(2.57***) (5.15***) (14.01***) (1.62) (1.03) (0.06) (8.07***) (2.37**)

Urbanization 0.014 0.022 0.005 0.012 -0.006 -0.005 -0.017 -0.022
(7.59***) (10.14***) (1.55) (4.6***) (2.65***) (2.05**) (7.55***) (9.24***)

Government left-wing, dummy 0.006 -0.199 0.028 0.012 0.062 0.081 -0.057 0.002
(0.18) (3.92***) (0.8) (0.19) (1.55) (1.33) (1.6) (0.04)

Dictatorship, dummy 0.021 -0.353 0.049 0.034 -0.096 -0.188 0.012 0.270
(0.63) (4.87***) (1.63) (0.32) (2.24**) (2.18**) (0.39) (3.35***)

Trade liberalization, index 0.009 -0.838 -0.008 -0.047 -0.001 -0.035 0.010 0.515
(0.87) (6.06***) (0.87) (0.22) (0.08) (0.26) (1.16) (3.7***)

IMF programs (t-1) -0.054 -0.170 -0.112 -0.059 -0.009 -0.021 0.013 0.098
(1.48) (3.84***) (1.31) (1.1) (0.13) (0.21) (0.4) (1.81*)

World Bank programs (t-1) 0.006 0.053 0.005 -0.005 -0.005 -0.013 0.001 -0.030
(0.89) (4.95***) (0.79) (0.33) (0.63) (1.11) (0.16) (2.95***)

ADB (t-1) -0.006 0.090 0.004 0.030 -0.020 -0.021 0.008 -0.025
(0.93) (5.06***) (0.34) (1.12) (1.83*) (1.1) (0.91) (1.26)

AFDB (t-1) -0.019 -0.019 0.003 -0.009 -0.021 0.033 0.005 0.002
(1.57) (1.52) (0.44) (0.95) (0.7) (1.25) (0.85) (0.15)

IADB (t-1) -0.004 -0.047 -0.008 -0.002 -0.013 -0.042 0.006 0.031
(0.85) (5.61***) (1.21) (0.19) (1.58) (3.49***) (1.05) (2.66***)

EBRD (t-1) -0.033 0.004 -0.096 -0.036 -0.010 0.006 0.039 0.025
(3.85***) (0.3) (6.36***) (2.06**) (1.25) (0.13) (5.85***) (1.36)

UNDP (t-1) -0.100 0.663 0.045 -0.017 -0.228 -0.034 -0.056 -0.532
(2.09**) (4.88***) (0.7) (0.08) (2.46**) (0.11) (1.1) (3.71***)

UNEP (t-1) 0.095 0.042 -0.081 0.187 0.057 -0.609 -0.101 -0.212
(0.87) (0.34) (0.7) (1.29) (0.24) (0.3) (0.92) (1.07)

WTO membership (t-1) 0.003 0.008 -0.020 -0.012 0.000 0.006 0.005 0.003
(1.52) (2.89***) (3.28***) (3.51***) (0.1) (1.6) (2.28**) (1.17)

Number of observations 417 393 412 393 269 260 398 381
Wald Test (Prob>chi2) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

CO2 SO2 BOD Round Wood

 

Notes: 
Estimated using Feasible Generalized Least Squares (FGLS). Corrected for cross-sectional 
heteroskedasticity across panels and first order autocorrelation. 
a Estimated with 2SLS; trade liberalization predicted with equation of Table 1, column 10. 
All regressions include regional dummy variables for Africa, Eastern and Central Europe, Asia, 
and Latin America. 
t-statistics in parentheses. 
Levels of significance: 1 percent (***), 5 percent (**), 10 percent (*). 
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Table 3: Environmental Quality, 1985-2000, 75 countries (panel data) 
 

CO2 SO2 BOD Round Wood
(1) (2) (3) (4)

(log) GDP p.c. 0.310 0.187 0.129 -2.024
(0.68) (0.38) (0.41) (2.92***)

(log) squared GDP p.c. 0.056 0.029 0.034 0.131
(1.63) (0.8) (1.46) (2.41**)

Openness 0.023 0.009 0.006 0.000
(5.89***) (2.31**) (2.47**) (0.04)

Manufacture, value added 0.005 0.024 0.057 -0.019
(1.3) (3.7***) (11.39***) (2.49**)

Fertilizer (per hectar) 0.000 0.000 0.000 0.000
(1.58) (4.59***) (1.38) (1.48)

Population density -0.003 -0.003 0.000 -0.003
(4.38***) (4.6***) (0.62) (2.56***)

Urbanization 0.030 0.025 -0.007 -0.020
(9.92***) (7.61***) (2.65***) (4.92***)

Government left-wing, dummy -0.199 0.069 0.155 -0.131
(3.34***) (0.98) (2.62***) (1.44)

Dictatorship, dummy -0.333 -0.086 -0.128 0.131
(3.56***) (0.78) (1.5) (0.81)

Trade liberalization, index -0.993 -0.435 -0.135 0.247
(5.62***) (2.57***) (0.87) (0.92)

IMF programs (t-1) -0.242 -0.003 -0.112 0.233
(4.6***) (0.02) (0.16) (1.73*)

World Bank programs (t-1) 0.060 -0.012 0.014 -0.021
(4.9***) (0.6) (1.24) (1.16)

ADB (t-1) 0.095 0.005 0.012 -0.004
(3.47***) (0.13) (0.47) (0.1)

AFDB (t-1) 0.034 0.032 0.060 -0.007
(2.95***) (1.22) (2.33**) (0.32)

IADB (t-1) -0.027 -0.002 -0.009 0.005
(3.29***) (0.16) (0.95) (0.27)

EBRD (t-1) -0.006 0.021 0.002 0.018
(0.76) (0.92) (0.21) (0.72)

UNDP (t-1) 0.670 0.222 -0.043 -0.344
(4.29***) (1.12) (0.39) (1.38)

UNEP (t-1) -0.100 -0.088 0.195 -0.038
(1.28) (0.26) (0.94) (0.21)

WTO membership (t-1) 0.010 0.003 -0.009 0.012
(3.29***) (0.98) (3.37***) (2.38**)

Number of observations 206 206 133 202
Wald Test (Prob>chi2) 0.00 0.00 0.00 0.00  
 
Estimated with 2SLS; trade liberalization predicted with equation of Table 1, column 10. 
All regressions include regional dummy variables for Africa, Eastern and Central Europe, Asia, 
and Latin America. 
t-statistics in parentheses. 
Levels of significance: 1 percent (***), 5 percent (**), 10 percent (*). 
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Appendix A: Sources and Definitions 
 
Variable Description Source

Trade liberalization Composite index measuring the freedom to 
trade internationally. Ranges from 1-10, with 10 
showing more freedom.

Gwartney and Lawson (2004)

Exports primarily
    manufactored, dummy

Dummy that is one for countries exporting 
primarily manufactored goods and zero 
otherwise.

Easterly and Sewadeh (2002)

Exports primarily fuel,
    dummy

Dummy that is one for countries exporting 
primarily fuel and zero otherwise.

Easterly and Sewadeh (2002)

Developing country,
    dummy

Dummy that is one for developing countries and 
zero otherwise

Easterly and Sewadeh (2002)

Democracy, Index Measures the general openness of political 
institutions on a score of 0-10, with higher 
values representing more democracy.

Marshall and Jaggers (2000)

System Presidential,
    dummy

Dummy that is 1 for countries with presidential 
system and zero otherwise.

Beck et al. (2001)

IMF Number of loan approvals in a certain year. IMF Annual Reports (various 
years)

World Bank Number of loan approvals in a certain year. www.worldbank.org
ADB Number of loan approvals in a certain year. Hicks et al. (2005)
AfDB Number of loan approvals in a certain year. Hicks et al. (2005)
IADB Number of loan approvals in a certain year. Hicks et al. (2005)
EBRD Number of loan approvals in a certain year. Hicks et al. (2005)
UNDP Number of loan approvals in a certain year. www.gefonline.org/home.cfm
UNEP Number of loan approvals in a certain year. www.gefonline.org/home.cfm
WTO Dummy for membership in GATT/WTO. www.wto.org
CO2 Carbon dioxide in logarithm of metric tons per 

capita.
World Bank (2005)

SO2 Sulphur dioxide in logarithm of metric tons per 
capita. Stern (2005)

BOD Biochemical oxygen demand in logarithm of 
emissions in kilogram per day and capita.

World Bank (2005)

Round wood Round wood production in logarithm of 
thousand cubic meters per capita.

FAO (2004)

Environmental 
    sustainability, index

Composite index tracking a diverse set of 
socioeconomic, environmental, and institutional 
indicators that characterize and influence 
environmental sustainability at the national 

Esty et al. (2005)

(log) GDP p.c. GDP per capita in constant 2000 US$. World Bank (2005)
Openness Sum of exports and imports in percent of GDP. World Bank (2005)
Manufacture, value added Manufacturing value added in percent of GDP. World Bank (2005)
Fertilizer (per hectar) Fertilizer consumption in 100 grams per hectare 

of arable land.
World Bank (2005)

Population density Population density in people per sq km. World Bank (2005)
Urbanization Urban population in percent of total population. World Bank (2005)  
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 Appendix B: Descriptive Statistics 
 
Variable Mean Minimum Maximum Standard Deviation

Trade liberalization 5.72 1.70 9.60 1.53
Exports primarily manufactored, dummy 0.10 0.00 1.00 0.31
Exports primarily fuel, dummy 0.12 0.00 1.00 0.32
Developing country, dummy 0.94 0.00 1.00 0.24
Democracy, Index 3.98 0.00 10.00 3.75
System Presidential, dummy 0.55 0.00 1.00 0.81
IMF 0.14 0.00 1.00 0.21
World Bank 2.01 0.00 15.20 2.30
ADB 0.57 0.00 15.80 1.86
AfDB 0.61 0.00 7.60 1.28
IADB 1.06 0.00 15.80 2.53
EBRD 0.23 0.00 15.00 1.17
UNDP 0.08 0.00 1.20 0.18
UNEP 0.02 0.00 0.08 0.08
WTO 0.58 0.00 1.00 0.48
CO2 -0.05 -4.47 3.96 1.22
SO2 -5.34 -9.34 -1.71 1.32
BOD -5.84 -10.19 -3.71 1.01
Round wood -7.64 -13.82 -4.87 1.35
Environmental sustainability, index 49.94 36.30 71.80 7.07
(log) GDP p.c. 50.43 19.80 113.48 17.42
Openness 74.89 9.55 231.97 39.05
Manufacture, value added 15.15 0.63 39.20 7.60
Fertilizer (per hectar) 1000.94 0.90 30583.00 1965.14
Population density 99.82 1.44 1146.21 159.76
Urbanization 44.77 3.67 95.72 21.53  
 


