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Abstract: Foreign aid is an important source of government revenue for developing countries. 

The foreign aid literature has focused on foreign aid’s effects on poverty reduction, economic 

growth, and human capital accumulation. One overlooked area is its environmental impacts. To 

fill this gap, we propose a theory that: 1) aid is fungible and recipient governments spend foreign 

aid as a combination of private and public goods; 2) the distribution of aid between private and 

public goods is a function of the winning coalition size (W) of recipient countries, with large-W 

systems spending more on public goods; and 3) government public goods spending generally 

improves environmental quality via composition, technique, and income effects. The empirical 

implication of our theory — foreign aid’s environmental effect is conditional on the winning 

coalition size of recipient government with aid improving environmental quality in large-W 

systems — is tested in the context of air pollution. The empirical findings support our theory.  
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Introduction 

Billions of dollars are spent as foreign aid by the international community to help countries in the 

developing world. However, evidence suggests that foreign aid is often ineffective and 

sometimes even hurts economic development and social welfare of aid-recipient countries 

(Collier 1997; Morrissey 2004; Wright and Winters 2010). The foreign aid literature has 

extensively studied foreign aid’s effects on poverty reduction, economic growth, human capital 

accumulation, democratization, and political institutions, to name but a few.
1
 One area that has 

often been overlooked is foreign aid’s environmental impact. Many developing countries suffer 

from severe environmental degradation which threatens their long-term prosperity. 

Understanding foreign aid’s environmental impacts, therefore, has implications for aid-recipient 

countries’ long-term sustainable development.  

There is an emerging literature on foreign aid’s environmental impacts. However, it suffers 

from a few shortcomings, for instance, the lack of focused discussion on underlying causal 

mechanisms and assumptions. In Lim et al., aid is assumed to be a curse for the environment 

given its adverse effects commonly found in other issues areas such as economic growth. It is 

unclear why foreign aid necessarily hurts the environment in the first place.
2
 Chao and Yu, on the 

other hand, posit that aid helps the environment when it is tied to environmental clean-up (Chao 

and Yu 1999). However, this mechanism only explains environmental impacts associated with 

aid projects that have a strong environmental component. It says nothing about the environmental 

                                                 
1
 The aid literature is too large for us to provide a comprehensive list of references. However, see 

Wright and Winters 2010 for an excellent review on aid and economic development. 

2
 Lim, Menaldo, and Prakash 2012 test the interactive environmental effects of foreign aid with 

other globalization forces (trade and foreign direct investment) and find that as a recipient 

country’s aid dependence increases, the pro-environmental effects of trade and FDI decline and 

are eventually nullified. 
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impacts of other types of foreign aid.
3
 This argument also assumes that recipient governments 

indeed take aid conditionality seriously. This assumption is often questioned by the recent aid 

fungibility research, which suggests that developing governments often, if not always, substitute 

their own resources with foreign aid or simply use aid elsewhere.
4
 Arvin and Lew also argue for 

a beneficial effect of foreign aid on the environment. Environmental degradation in many poor 

countries is often related to the lack of funds for environmental clean-up and preservation. Aid 

helps as it gives government financial assistance to overcome this problem (Arvin and Lew 

2009). This argument assumes an environmental friendly government that is willing to prioritize 

environmental protection. Given the fact that most third-world country governments, like many 

other governments in the world, ultimately want to survive in office, it is unclear why they would 

spend limited resources on environmental protection rather than on other more urgent tasks such 

as paying their key constituencies as well as stimulating economic growth and creating jobs for 

the general public. 

The empirical findings from recent aid-environment studies are mixed. Kretschmer et al 

find that aid reduces energy intensity of domestic production, but has no effect on carbon 

intensity of energy use (Kretschmer, Huler, and Nunnenkamp 2011). Arvin and Lew, on the other 

hand, find that aid helps to reduce CO2 damage, but increases water pollution and deforestation 

based on data for 1990-2002 (Arvin and Lew 2009). Empirical findings from Arvin et al., 

however, show that aid increases CO2 emissions but only in higher-income developing countries 

                                                 
3
 Unfortunately, despite its recent significant increase, at the end of the 20th century, the 

environmental type of foreign aid leveled off just below $10 billions, only approximately 10% of 

total aid. Hicks et al 2008. 

4
 See Feyzioglu, Swaroop, and Zhu 1998 and Chatterjee, Guiliano, and Kaya 2012. However, 

there are a few fungibility studies showing that for some countries, aid is not fungible, see, for 

instance, Pack and Pack 1990 in the case of Indonesia and Gupta 1993 for India. 
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(Arvin, Dabir-Alai, and Lew 2006). Differences in the indicators chosen to measure 

environmental degradation, samples of countries and time periods, and estimation techniques 

might account for these mixed empirical findings. But more importantly, the lack of clear 

understanding of the politics behind foreign aid, especially the incentives of recipient 

governments often makes the aforementioned analyses questionable. For instance, most of these 

studies simply test the correlations between foreign aid and pollution indicators: they implicitly 

assume that the effect of aid is constant across different domestic political settings and overlook 

the potential mediating effects of domestic institutions and politics. 

In this paper, we present a theory of foreign aid and the environment that focuses on the 

incentives and strategies of a recipient government for political survival. We assume that aid is 

fungible. The environmental effect of aid is conditional on the ways by which the recipient 

government spends aid money, which in turn is a function of government’s survival strategies 

(Mesquita et al. 2003). To maximize the chances to stay in office, governments in countries with 

large winning coalitions often find it more efficient to provide public goods (Kosack 2003; Lai 

and Morey 2006; Licht 2010; Bell 2011). Government public goods provisions have been shown 

both theoretically and empirically to benefit the environment (Lopez and Palacios 2010; Lopez, 

Galinato, and Islam 2011; Halkos and Paizanos 2012). Aid, therefore, is more likely to be spent 

as public goods and benefit the environment in countries with large winning coalitions. Informed 

by our theory, our empirical analysis follows those who have used a range of environmental 

indicators and a pooled research design (Li and Reuveny 2006). We chose to focus on measures 

of air pollution for which there is good quality and relatively abundant data. The empirical 

findings support our theory in common types of air pollutants, especially sulphur dioxide (SO2) 

and particulates (PM-10).
5
 The next section of this paper reviews the relevant literature and 

                                                 
5
 Another empirical finding, though not part of our main theory,  speaks to the Environmental 

Kuznets Curve (EKC) literature. We find evidence for the EKC in SO2 emissions, that is, with 
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presents our theory on aid and the environment. The empirical sections present data and 

empirical findings. We conclude and discuss future research at the end. 

 

Foreign Aid, Public Goods Provisions, and Environmental Quality 

Foreign aid has become one of the most important sources of government revenue in some of the 

poorest countries in the world.
6
 However, for donor countries, international organizations, and 

the international community in general, important questions need to be answered. First of all, 

does it work?  That is, whether foreign aid has any effect on economic growth, market reform, 

government spending and taxation, democratization, and the survival of various political regimes. 

Second, what are the causal mechanisms that account for foreign aid’s various impacts on aid-

recipient countries?  In other words, what happens when developing countries receive aid? In this 

paper, we focus on the channel of government spending as the key causal connection between 

foreign aid and the environment. (Appendix B discusses other potential causal stories that 

connect foreign aid to environmental outcomes in aid recipient countries.
7
) Indeed, when 

discussing the impacts of foreign aid on growth, most scholars assume that aid should have its 

causal effect, if any, via the government spending channel. For instance, Wright and Winters 

review the aid-growth literature by highlighting important steps along the aid-spending-growth 

causal chain (Wright and Winters 2010). According to them, for aid to affect economic growth 

                                                                                                                                                              

GDP per capita in the rise, SO2 pollution will go up first and then drop down after it reaches a 

turning point. The turning point is quite high though, around 83 thousand constant (2000) US 

dollars. There is no evidence of EKC for PM-10. And for CO2, we find an inverse EKC. 

6
 For example, in 2007, Afghanistan, Madagascar, and Niger received official development 

assistance (ODA) that accounted for more than 100% of central government expenditures.  

7
 For instance, aid might influence chances of neoliberal economic reform, according to Bearce 

and Tirone 2010, which in turn might affect the environment.  
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via the public spending channel, it has to make it to the government budget, which might not 

happen at all. This is because corrupted leaders often pocket aid for themselves.
8
 The ruler 

simply keeps the aid money, for himself and/or to distribute among close allies. Aid can also be 

stolen by other government officials at various stages of aid programs. 

For foreign aid that reaches the government budget, it could also be distributed as subsidies 

to certain sectors. Subsidies often are essentially rents distributed selectively by the government 

to buy off support. For example, Knack argues that aid is often commonly used for patronage 

purposes by subsidizing employment in the public sector or in state-operated enterprises, because 

aid can provide funds for government to undertake investments that would otherwise be made by 

private sectors (Knack 2001). Direct theft of foreign aid by government officials (as long as it is 

implicitly tolerated by the ruler) as well as subsidies financed by fungible foreign aid through 

government budget can both be considered private goods doled out by the ruler to buy off 

support among key supporters. They are private goods because they are meant to benefit certain 

individuals and interest groups but not the public. 

Finally and hopefully, part of foreign aid will be spent as public goods, for example, 

government consumption and investment in education, public health, poverty reduction, and 

environmental protection. In the following, we argue that government public spending generally 

helps the environment because, for instance, it increases human capital which replaces certain 

proportion of pollution as inputs of domestic production.
9
 Our theory on foreign aid and the 

                                                 
8
 Once aid makes it to be budget, how the government spends it matters for economic growth: 

here the difference is between consumption and investment with the latter largely assumed to be 

pro-growth. 

9
 Is there a connection between government private goods provisions and the environment?  We 

have provided extensive discussion in online Appendix B of this paper. The short answer is that 
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environment is ultimately about how a recipient country spends aid: aid comes in as fungible 

income and the government decides on how to spend it as a combination of private and public 

goods. Recent research reveals government public goods provision often improves the 

environment (Lopez and Palacios 2010, Lopez, Galinato, and Islam 2011, and Halkos and 

Paizanos 2012). Therefore, the “conversion rate,” by a recipient government, from foreign aid to 

government public goods provision is the key determinant of foreign aid’s environmental impact. 

We posit that this rate is a function of a recipient government’s winning coalition size (W). 

Our theory on foreign aid’s environmental impact is based on a few assumptions. First, we 

assume that foreign aid is fungible. There are a few studies that suggest the lack of aid fungibility 

based on single country studies: most notably, Indonesia according to Pack and Pack and India 

for Gupta (Pack and Pack 1990 and Gupta 1993). However, more recent studies based on cross-

country data suggest that aid is fungible.
10

 McGillivray and Morrissey, in a review essay on the 

studies of aid fungibility, conclude that aid often is used in a fungible manner, although one can 

not make any general comment regarding the extent of fungibility (McGillivray and Morrissey 

2004). In this paper, we assume that recipient governments can and often use foreign aid for 

purposes other than those required by donor countries: the government can pocket the money and 

distribute it directly to its allies; it might also implicitly tolerate theft of foreign aid by various 

government officials; it can also channel the money to government budget and use it to subsidize 

                                                                                                                                                              

the “foreign aid-private goods-environment" connection is unclear from both theoretical models 

and empirical findings in the existing literature.  

10
 For example, Chatterjee et al. 2012.  
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key constituencies. Government can also spend aid money as public spending targeting the whole 

population — these become public goods provisions.
11

  

Second, we assume that certain forms of government social and public goods spending 

reduce pollution. Governments spend money often as a combination of private and public goods. 

Related to the environment, private goods might include subsidies to fossil fuel production, input 

subsidies, subsidies to energy consumption, farm programs, credit subsidies, grants to 

corporations, and other forms of subsidies that target specific industries or firms. Public goods, 

on the other hand, often include government spending in education, health, social welfare, 

communications, public order and safety, research and development, environment, recreation and 

culture and social activities. The way by which a government spends money affects the 

environment. According to Lopez et al. 2011, public good spending reduces production pollution 

by the composition, technique, and income effects.
12

 Regarding the composition effect, 

government spending may favor human-capital intensive activities at the expense of physical-

intensive industries which are often among the most polluting industries. Moreover, government 

public good provisions increase human capital which in turn increases labor efficiency. In many 

ways, human capital and pollution-generating dirty inputs are substitutes in production. 

Therefore, more human capital reduces dirty inputs of production, which reduces pollution-

output ratio. Islam and Lopez further argue that given the human capital-intensive nature of 

                                                 
11

 Note that other sources of non-tax revenues are also fungible, for example, income from natural 

resources. However, the extraction of natural resources itself often generates severe pollution 

(e.g., oil and natural gas). 

12
 Government public goods spending also affects the environment via the scale effect: 

government spending in the form of public goods often causes economic growth which might 

increase environmental pressures. In the empirical analysis, we control for this economic growth 

effect. 
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certain forms of government public goods spending (e.g., education, health, and social welfare), a 

shift from the often capital-intensive subsidies (e.g., for product promotion, commodity market 

subsidies, and bailouts of failed financial institutions) to public goods provisions often implies a 

potential change in the composition of the economy towards cleaner human capital-intensive 

sectors, resulting in better environmental outcomes (Islam and Lopez 2013).  

In terms of the technique effect, more specific government spending in R&Ds has a more 

direct causal effect because this often helps private actors in the market to adopt better and often 

cleaner technologies.
13

 Finally, the income effect stipulates that with more income, people tend to 

have a higher environmental demand, that is, they are more willing to sacrifice their personal 

income in exchange for better environmental quality (Inglehart 1995). For instance, Kerret and 

Shvartzald argue that government spending in social policies increases citizens’ social altruistic 

values which in turn activate public support for human related environmental policies.
14

  

Empirical findings from recent studies confirm the positive environmental impacts of 

government public spending. Halkos and Paizanos show that for both sulphur dioxide (SO2) and 

carbon dioxide (CO2), government spending is estimated to have a negative direct impact on per 

capita emissions. Lopez and Palacios 2010 report total government expenditure as a negative and 

significant determinant of air pollution, even when controlling for the composition of public 

expenditure, for 21 European countries for the period 1995-2006. Lopez et al. 2011 show that an 

increase in the share of government spending on public goods in total government spending 

                                                 
13

 The possibility of aid to R&Ds conversion might depend on the characteristics of an aid 

recipient country: some countries might not able to do so because of low levels of economic 

development and technological capacities.  

14
 Kerret and Shvartzvald 2012. They find that a country’s social policy ranking is positively 

correlated with its environmental performance. The robustness of their results, however, has 

recently been challenged by Bernauer and Boehmelt 2013. 
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decreases pollution significantly for a sample of both developed and developing countries. Islam 

and Lopez 2013 find that in the US context, a 10% increase in the share of state and local public 

goods spending reduces air pollution by the range of 3 to 5% for sulfur dioxide (SO2) and 2 to 

3% for particular matters. 

Finally, we assume that governments want to survive in office. Whether through direct 

diversion or budgetary substitution, survival-driven governments aim to convert some portion of 

aid to reinforce their supporters’ loyalty. According to the selectorate theory, government with 

large winning coalition (W) is more likely to spend the money as public goods: as the size of the 

coalition that rulers have to build to stay in power increases, they provide more public goods, 

because the relative price of doing so falls compared to buying support with private good 

transfers. This size argument follows because in principle everyone in the society can benefit 

from the provision of any unit of a pure public good without diminishing the enjoyment that 

others derive from the same unit (Mesquita et al. 2003). More recently, Bell 2011 also shows that 

the use of public and private goods for regime survival depends on the type of political regimes: 

public goods are more efficient for inclusive (that is, large-W) regimes while private goods work 

better for exclusive (small-W) systems. 

The selectorate theory predicts that public goods provision is a positive function of the size 

of the winning coalition (W). It does not, however, provides a direct answer for the conditional 

effect of winning coalition size on patterns of government spending of foreign aid. Yet, a few 

recent studies suggest that extra resources offered by foreign aid are more likely to reinforce 

existing patterns of government public and private goods provisions. Licht 2010, for instance, 

suggests that governments differ in their use of foreign aid, conditional on their regime types and 

winning coalition sizes. In large-winning-coalition systems, any newly arriving resources must 

be turned toward the overarching goal of shoring up support in the interest of tenure, and this 

often means providing further public benefits. Lai and Morey 2006, discussing the conditional 
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effect of regime type on the influence of US foreign aid, also argue that leaders that are 

responsible only to a small portion of the population and thus maintain power through private 

payoffs will use extra resources to further fund private goods provisions. The idea that foreign 

aid, being fungible therefore equivalent to an increase in government income, simply better 

serves existing government spending priorities is also shared by Kosack. In democratic countries 

in which governments are accountable to their citizens and prioritize public goods provisions in 

education, health, and other services, fungibility of aid often means that the extra money in the 

budget are more likely to go towards meeting such demands. He indeed finds that political 

regime type conditions the effects of foreign aid on the quality of life in aid recipient countries, 

with aid improving life quality only in democracies (Kosack 2003).
15

 

Foreign aid, as an additional source of government revenue, therefore is likely to reinforce 

the existing patterns of government spending with large-winning-coalition governments more 

likely to spend it as public goods. However, as far as we know, there has been no direct test of 

such conditional effect with regards to the relationship between foreign aid and government 

public goods provisions. Some previous research focuses on the direct effect of foreign aid on the 

size of the government. For example, Remmer 2004 finds that aid increases government 

                                                 
15

 The theoretical model in Boone 1996 also implies that the size (and the composition) of the 

political elites matters for the way by which a recipient government spends foreign aid. Note that 

his model setup does not follow the selectorate theory framework. But it shares some similarities. 

For example, maximizing the welfare of the political elites, the political regime uses distortionary 

financing and aid to finance public goods and make positive transfers to the elites. Government 

spending, transfers, and distortionary taxation in aid recipient countries are a function of the size 

and the composition of the political elites. The model predicts that countries with a small size 

political elites use foreign aid to increase private transfers while a more representative regime 

uses aid to lower distortionary taxes, which leads to higher investment and income.  
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spending (and also reduces revenue generation). However, total government expenditure is not 

equivalent to public goods provisions, because many items in government spending share private 

goods properties, for example, subsidies and rents to interest groups.
16

 Other studies involve 

domestic conditional effects for foreign aid, but often focus on policy outcome variables rather 

than actual spending patterns. For instance, Boone 1996 tests how political liberty and liberal 

democracies condition the effects of aid on public policy outcomes measured by infant mortality, 

life expectancy, and primary schooling. His findings show no evidence for such conditional 

effect. Kosack 2003, on the other hand, finds that foreign aid improves the quality of life in 

democratic countries but not in autocracies.
17

 

In order to test whether winning coalition size conditions the relationship between foreign 

aid and public goods provisions, we conducted some preliminary analysis. We measure public 

goods provisions by looking at how aid affects government expenditures in education, health, 

general public services, and social security and welfare. For components of government 

expenditures, we use the government finance data compiled by the NYU Development Research 

Institute.
18

 Because of the space limit, in the main text, we only present figures showing the 

                                                 
16

 For example, Lopez, Galinato, and Islam 2011 test the effect of government public goods 

provisions on air and water pollution in some 40 countries in the world. Their summary statistics 

show that the share of public goods as a percentage of total government expenditure has a mean 

of 0.54 and standard deviation of 0.15.  

17
 Note that Boone and Kosack share similar dependent variables: infant mortality, life 

expectancy, and primary schooling used by Boone are similar to those in the health and education 

components of the UN Human Development Indicators (HDI) used by Kosack. 

18
 See http://nyudri.org/resources/global-development-network-growth-database, accessed in 

August, 2012. The original data are from the Global Development Finance database and IMF’s 

Government Financial Statistics. Data cover year 1972 to 2000. 

http://nyudri.org/resources/global-development-network-growth-database
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conditional effects of winning coalition size (W) across four categories of government public 

expenditures.
19

 In Figure 1, the long-dashed lines are the upper and lower bounds of the 95% 

confidence intervals of estimated coefficients of the foreign aid variable; the dark line represents 

the mean coefficient estimated.
20

    

 

Figure 1: Foreign aid’s impacts on government public goods spending across different 

levels of winning coalition size. 

 

 

  

                                                 
19

 Online Appendix A has more details on data sources, variables, and regression results. 

20
 We follow Brambor, Clark, and Golder 2006’s formula to plot the confidence intervals across 

different levels of winning coalition size (W).  
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Figure 1(a) and (b) lend strong support to our argument that aid increases public goods 

provisions in countries with large winning coalitions.
21

 Per capita aid’s positive associations with 

education and health spending increase with the size of winning coalition. Such positive 

associations are also only significant after winning coalition size reaches certain thresholds. 

Figure 1(c) also shows an upper trend in per capita aid’s association with general public services; 

however, the interactive effect here seems to be minimal and the relationship is not statistically 

significant at any level of winning coalition size. Figure 1(d) also reveals a significant and 

positive interactive effect between winning coalition size and per capita aid. Yet interestingly, the 

association of aid with social security and welfare is never significantly positive. Indeed, Figure 

1(d) seems to suggest that while receiving foreign aid, governments in small winning coalition 

regimes tend to spend less in social security and welfare; only in countries with maximum level 

of winning coalition size (W=1), the mean coefficient estimated is positive; but it is far from 

being statistically significant. As far as we know, our preliminary analysis here is a first step to 

empirically model the conditional effect of winning coalition size on the relationship between 

foreign aid and government public goods spending. We have found strong support in the case of 

education and health expenditures.
22

 

                                                 
21

 Note the size of winning coalition variable has values of 0, 0.25, 0.5, 0.75, and 1. More details 

of variable operationalizations are in the empirical section of the paper. 

22
 However, we need to interpret the results here with caution for at least two reasons. First, large 

number of missing observations exit in the government expenditure data. We have included 150 

non-OECD countries and the data are available from 1972 to 2000: this implies a maximum of 

4350 observations. However, even in the best case scenarios, in education and health 

expenditures, there are only 1247 and 1242 observations available; more than 70% of the 

observations are missing. Second, we assume and interpret government expenditure in education, 
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Figure 2: A causal Diagram for foreign aid’s impacts on pollution; + implies positive effect 

and – negative effect.  

 

 

  

  +  

 

   

 

 

In sum, we argue that the effect of foreign aid on the environment is conditional on the 

winning coalition size of the recipient country because first, aid recipient countries with large 

winning coalition are more likely to spend a larger share of aid money as public goods; second, 

government public goods provisions often improve environmental quality.
23

 We have provided 

                                                                                                                                                              

health, general public services, and social security and welfare as public goods. However, these 

might not be pure public goods. For example, lucrative government projects in these sectors 

might go to friends of the administration as private pay-offs. 

23
 We acknowledge that there are different types of public goods and their environmental impacts 

might vary. For example, building roads, dams, and factories often generates pollution, even 

though they help to stimulate economic growth. We suspect that these are more likely to be short-

term effects because investments in transportation and other infrastructure eventually increase 

productivity and efficiency and are likely to reduce pollution and energy intensity. In the 

empirical analysis, we control for a battery of economic variables such as the percentage of 

industrial production in GDP and GDP growth rate. We think these variables can partially capture 

some of the potential short-term negative effects associated with some types of infrastructure 

building. The Selectorate theory itself does not provide answers for the relative salience of 

different types of public goods given different winning coalition sizes.  

aid W Public Goods pollution 

composition effect: − 

income effect: − 

technique effect: − 
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theoretical justifications and some preliminary empirical analysis to support the first step of our 

argument. Figure 2 summarizes the basic causal chain of our theoretical story.
24

 

 

Data 

Pollution Indicators. Our empirical analysis uses a range of environmental indicators. We chose 

to focus on three measures of air pollution for which there is good quality and relatively abundant 

data: sulphur dioxide (SO2), particulates (PM-10), and carbon-dioxide (CO2). Sulphur dioxide is 

a serious air pollutant. It is associated with ground-level smog and haze as well as acid 

deposition, causing damage to human health and reducing agricultural productivity (Hill 2004). 

Two-thirds of emissions result from fossil fuel-burning electricity generation, particularly from 

burning of high-sulphur content coal. We use Stern’s data on SO2 emissions, in logged kilograms 

per-capita, per year (Stern 2005). 

Particulates may comprise mixtures of a number of substances including sulphates, nitrates, 

metals, dust, and biological matter. Major sources are dust from farms, mines, and roads. Burning 

fossil fuels contributes most to smaller, more damaging particulates (Hill 2004). Particulates 

often cause ground-level smog and haze, especially in urban areas. They damage human health, 

especially from the smallest particles lodging in lungs and even reaching the bloodstream. They 

are also associated with exacerbation of heart-disease and with lung cancer. We focus on the 

density of suspended particulates less than 10 microns in diameter, in logged micrograms per 

cubic meter (PM-10). We use data taken from World Bank Development Indicators for 1990-

2005. Carbon dioxide (CO2) is the most significant anthropogenic forcing factor for climate 

change. It is also implicated in an enormous range of problems, including potential food scarcity, 

                                                 
24

 However, we are not making an argument that for regimes with large winning coalitions, aid is 

always disproportionably spent as public goods. We argue that a larger proportion of aid flows is 

spent as public goods in large-W systems than in small-W systems.  
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health, development, security, and loss of bio-diversity. We use CO2 emissions, in logged metric 

tonnes per capita, from the World Bank’s Development Indicators.
25

 

Foreign Aid and Winning Coalition Size.Winning coalition size (W) data are from Bueno de 

Mesquita et al. 2003. The variable is bounded between 0 and 1 with higher values representing 

larger coalition sizes. Bueno de Mesquita et al data on W only extend to 1999. Author and 

colleague (2012) extend it to 2005 using Cheibub, Gandhi, and Vreeland’s coding of regime 

types and Polity IV data (Cheibub, Gandhi, and Vreeland 2010; Marshall, Gurr, and Jaggers 

2010).
26

 

                                                 
25

 Pollution indicators (SO2, PM10, and CO2) used in this paper are not aggregated from 

monitoring station data. Indeed, pollutions measured at the monitoring station level are often 

limited to the OECD countries (Bernauer and Koubi 2009). The pollution indicators we use are 

national level estimates, often based on energy usage of a country. For example, for CO2, 

emissions, estimates are derived primarily from energy statistics published by the United Nations 

(2006), using the methods of Marland and Rotty (1984). The basic idea is to estimate national 

emission levels based on models that take into account factors such as the amounts and types of 

energy used and prevalent technologies. One weakness of national level data is that they are 

unable to capture within country spatial heterogeneity in pollution.  

26
 Bueno de Mesquita et al assign the lowest score (0) to military regimes on the assumption that 

military regimes have particularly small W. The value of W goes up by a fixed amount if the 

executive is not chosen by heredity or in rigged or in unopposed elections. An additional 

increment is added if the executive is not recruited from a group based on heredity. If there are 

relatively stable groups that regularly compete for political influence, W is also increased. W is a 

categorical variable taking values of 0, .25, .5, .75, and 1. We recalculated W using Cheibub, 

Gandhi, and Vreeland’s coding throughout, for consistency. Over the cases where the two 

measures of W are available the correlation between them is as high as 0.94. 
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There are different ways to measure foreign aid: aid per capita and aid per GDP are the two 

most commonly used indicators (Remmer 2004). We chose to use aid per capita as the primary 

measure in this paper because total population is a much more stable denominator than GDP. 

GDP can simply fluctuate as a function of many exogenous factors such as changes in exported 

commodity prices and in exchange rates. We used aid per GDP mainly to check the robustness of 

our findings: the results from regressions with the aid per GDP measure actually better support 

our theory (Figure 3).
27

 There is a wide variation in terms of the empirical distribution for the 

variable of aid per capita (in 2000 constant dollars): countries such as Palau (in 2003, 2005) and 

Seychelles (in 1971) received over $1000 per capita of foreign aid while many countries received 

less than $10 per capita per year (about 27% observations in our data). We therefore log the aid 

per capita variable.  

Control Variables. While aid per capita, winning coalition size, and their interaction are the key 

variables, our model controls for several other factors which can bear upon environmental quality 

of aid-recipient countries. We controlled for trade openness (sum of imports and exports as a 

percentage of GDP): trade openness is conceptually important as it reflects the actual and 

perceived economic conditions and levels of insecurities associated with the vagaries of the 

global market which might affect the chances to unleash changes in domestic environmental 

policies. We include both GDP per capita (in constant 2000 US dollars, logged) and its squared 

term in the model to capture the potential curvilinear relationship between wealth and 

environmental protection: the Environmental Kuznets Curve argument posits that there is a U 

shape relationship between income/economic development and environmental protection. 

Another reason to control per capital income is the fact that we need to consider popular demand 

                                                 
27

 Data are from World Development Indicators. This measure captures both loans and grants 

from all bilateral and multilateral donors; military aid is excluded. 
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for environmental public goods. It is important to control for such relative demand. Because of 

the lack of cross nationally comparable data on demand, income is the best available proxy.
28

   

We also control for GDP growth rate. While higher growth rates often require more 

intensive use of resources and lead to higher levels of pollution, they may also encourage 

technological advancement and human capital accumulation that might eventually improve 

environmental quality. Our model includes the share of industrial production in GDP because the 

industrial production is often associated with higher levels of pollution, especially in relation to 

the service sector. We also include two demographic variables, population density (population 

divided by land area) and urban population (as a share of total population) to control for 

demographic influences on pollution levels. Countries with high population density might 

prioritize development at the expense of environmental protection. Large urban population might 

also increase environmental burden of the country; but urban population is also likely to be 

associated with environmental activism and protection. 

 

Empirical Findings 

We estimate the model with OLS regressions with lagged dependent variable as well as fixed 

country and year effects. It is of great importance that common external shocks (for example, oil 

crisis) are controlled. We therefore include year dummy variables to control for potential 

common shocks. Including fixed country effects often leads to lower efficiency, but it is a 

conservative strategy when there is a possibility of estimation bias due to uncontrolled factors 

                                                 
28

 See Greenstone and Jack 2013 for an extensive review and a discussion of the theoretical 

concerns on the demand side considertation of environmental politics. These include income 

levels, the marginal costs of environmental quality improvements, political economy factors that 

undermine efficient policy-making, and market failures such as weak property rights and missing 

capital markets.  
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correlated with independent variables. Including both lagged dependent variable and country 

fixed effects might create a simultaneity problem: the lagged dependent variable is correlated 

with the error term by its correlation with the time-invariant component of the error term; when 

country fixed effects are included, the lagged dependent variable will still be correlated with the 

error term, and this leads to the so-called Nickell bias. However, recent literature suggests that 

the Nickell bias is really negligible and all remedies (such as Anderson-Hsiao or Arellano-Bond) 

are worse than the original Nickell bias (Kiviet 1995; Adolph, Butler, and Wilson 2005; Wilson 

and Butler 2007). As the number of years gets larger, this bias becomes less of a problem.
29

 

Table 1 reports the empirical findings.
30

 Two model specifications are included for each 

type of air pollution: one without and one with the interactive effect between foreign aid and 

                                                 
29

 We have applied Breusch-Godfrey test for serial correlation (of order up to 1) for model 

specifications in Table 1 and 2 and found no evidence for serial correlation. We have also applied 

a Newey West estimator to correct the standard errors and they do not change the significance 

levels for coefficients. 

30
 The time periods covered by each model specification are reportted at the bottom row of the 

Table 1. There are 142 countries that are included in at least one model specification in Table 1: 

Albania, Algeria, Angola, Antigua and Barbuda, Argentina, Armenia, Azerbaijan, Bahrain,  

Bangladesh, Belarus, Belize, Benin, Bhutan, Bolivia, Bosnia & Herzegovina, Botswana, Brazil, 

Bulgaria, Burkina Faso, Burundi, Cote d'Ivoire, Cambodia, Cameroon, Cape Verde, Central 

African Republic, Chad, Chile, China, Colombia, Comoros, Congo (Democratic Rep), Congo 

(Republic of), Costa Rica, Croatia, Cyprus, Czech Republic, Djibouti, Dominica, Dominican 

Republic, Ecuador, Egypt, El Salvador, Equatorial Guinea, Eritrea, Estonia, Ethiopia, Fiji, Gabon, 

Gambia, Georgia, Ghana, Grenada, Guatemala, Guinea-Bissau, Guinea, Guyana, Haiti, Honduras, 

Hungary, India, Indonesia, Iran, Jamaica, Jordan, Kazakhstan, Kenya, Kiribati, Korea, Kuwait, 

Kyrgyz Republic, Laos, Latvia, Lebanon, Lesotho, Liberia, Libya, Lithuania, Macedonia, 
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winning coalition size. For both SO2 and PM-10, the association between per capita foreign aid 

and pollution is negative and statistically significant in models without the interaction term. For 

the case of CO2, the association is negative but not significant judging by normal significance 

levels (p<0.5 or p<0.10). These are marginal effects of per capita aid regardless of the level of 

winning coalition size. Because both the dependent variables and the per capita aid variable are 

logged, coefficients can be interpreted as elasticities. In terms of the substantive effect, in case of 

SO2, one percent increase in per capita aid is expected to be associated with a reduction of SO2 

emissions by about 0.016 percent. In the case of PM-10, the effect is smaller; one percent 

increase in per capita aid is expected to reduce PM-10 emissions by about 0.007 percent. 

However, these are short-term effects because the model includes the lagged dependent variable. 

In a model with a lagged dependent variable, for example, 𝑌𝑡 = 𝛼0 + 𝛼1𝑌𝑡−1 + 𝛽0𝑋𝑡 + 𝜀𝑡, the 

mean long-term effects for an independent variable is determined by 
𝛽0

1−𝛼1
. The mean long-term 

effect for per capita aid in the case of SO2 emissions, calculated by 
𝛽0

1−𝛼1
, is almost six times 

larger (0.09) than the short-term effect: one percent increase in per capita aid is expected to be 

                                                                                                                                                              

Madagascar, Malawi, Malaysia, Mali, Malta, Mauritania, Mauritius, Mexico, Moldova, Mongolia, 

Morocco, Mozambique, Namibia, Nepal, Nicaragua, Niger, Nigeria, Oman, Panama, Papua New 

Guinea, Paraguay, Peru, Philippines, Poland, Romania, Russia, Rwanda, Samoa, Saudi Arabia, 

Senegal, Serbia & Montenegro, Seychelles, Sierra Leone, Slovak Republic, Slovenia, South 

Africa, Sri Lanka, St. Kitts and Nevis, St. Lucia, St. Vincent & Grens., Sudan, Suriname, 

Swaziland, Syrian Arab Republic, Tajikistan, Tanzania, Thailand, Togo, Tonga, Trinidad and 

Tobago, Tunisia, Turkey, Turkmenistan, Uganda, Ukraine, United Arab Emirates, Uruguay, 

Uzbekistan, Vanuatu, Venezuela, Vietnam, Yemen, Zambia, and Zimbabwe.                                   
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associated with SO2 emission reduction by about 0.09 percent in the long run. For PM-10, the 

long-term effect is 0.025, also much larger than the short-term effect.
31

 

Table 1 also includes one model with an interactive effect of per capita aid and winning 

coalition size for each type of air pollution. In the model specifications that we have reported, the 

interactive term itself is not statistically significant. However, this is not an evidence to reject our 

hypothesis regarding the conditional effect of winning coalition size, because the statistical 

significance of the interaction term itself is neither necessary nor sufficient for determining 

whether or not to reject a hypothesis of interactive effect (Kam and Franzese 2007; Brambor, 

Clark, and Golder 2006; Berry, DeMeritt, and Esarey 2010; Berry, Golder, and Milton 

                                                 
31

 The less straightforward part is to estimate the standard errors for long term effects. But the 

long term effect is ultimately the ratio of two coefficients. The approximation of the variance of a 

ratio of coefficients, for example, a and b, with known variances can be used (De Boef and Keele 

2008): 𝑉𝑎𝑟 (
𝑎

𝑏
) =

1

𝑏2
𝑉𝑎𝑟(𝑎) +  

𝑎2

𝑏4
𝑉𝑎𝑟(𝑏) − 2

𝑎

𝑏3
𝐶𝑜𝑣(𝑎, 𝑏). We calculate the variance and use it 

to calculate the 95% confidence interval associated with the long-term effect: for the case of SO2, 

the interval is {−0.180,−0.005}; for the case of PM-10, it is {−0.047,−0.001}. Judging by the 95% 

confidence interval, {−0.033,0.009}, the long term effect of per capita aid on CO2 emissions is 

also not statistically significant. It is difficult to calculate long-run multipliers for variables in 

interaction terms given that the marginal effects and the associated standard errors vary with the 

value of the other lower-order variable in the interaction term. Note that Wilson and Butler 2007 

suggest that even though the bias of fixed effects model estimates of independent variable 

coefficients is quite small in typical data sets used in political science, the bias for the estimate of 

lagged dependent variable coefficient can be significant. Therefore, our estimates of the long-term 

effects might suffer because of the potential bias introduced by the coefficient estimate of the 

lagged dependent variable. 
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forthcoming). For instance, Brambor, Clark, and Golder 2006 conclude that “... one cannot 

determine whether a model should include an interaction term simply by looking at the 

significance of the coefficient on the interaction term.” A model with an interaction term yields 

coefficients that provide a more detailed description of the relationship between a dependent 

variable and a set of independent variables than a model without an interaction term (Friedrich 

1982). Rather than assuming that the relationship between variables are the same everywhere, an 

interactive model assesses the possibility that relationships between variables change with 

changes in other variables.  

The latest methodological research on testing a hypothesis of interaction emphasizes 

visually depicting the marginal effect of one lower-order variable at different values of the other 

lower-order variable in order to assess whether that marginal effect is statistically significant 

(Kam and Franzese 2007; Brambor, Clark, and Golder 2006). In models with interaction terms, it 

is also well known that not only the marginal effect but also the associated standard errors vary 

with the value of the other lower-order variable (Friedrich 1982; Braumoeller 2004). In other 

words, it is hard to get a sense of the conditional effects by looking at coefficients and standard 

errors in the table only. The left-column sub-figures in Figure 3 therefore show the conditional 

effects of winning coalition size on the per capita foreign aid variable across pollution types. In 

all three sub-figures, the long-dashed lines are the upper and lower bounds of the 95% confidence 

intervals of the estimated coefficients for per capita aid; the dark line in between the dashed lines 

represents the mean coefficient estimated. 
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Table 1:  Modeling foreign aid (aid per capita)’s environmental impacts: country and year fixed effects are estimated but not reported 

because of space limit. 
 

 SO2 PM-10 CO2 

 Coef. ̂σ (p>|t|) Coef. ̂σ (p>|t|) Coef. ̂σ (p>|t|) Coef. ̂σ (p>|t|) Coef. ̂σ (p>|t|) Coef. ̂σ (p>|t|) 

 Intercept -1.157 0.589 

(0.05) 

-1.173 0.589 

(0.05) 

0.748 0.356 

(0.04) 

0.721 0.359 

(0.04) 

-0.186 0.135 

(0.17) 

-0.190 0.135 

(0.16) 

Lagged DV 0.824 0.009 

(0.00) 

0.824 0.009 

(0.00) 

0.723 0.016 

(0.00) 

0.723 0.016 

(0.00) 

0.827 0.009 

(0.00) 

0.827 0.009 

(0.00) 

GDP per cap 0.408 0.142 

(0.00) 

0.411 0.142 

(0.00) 

-0.106 0.092 

(0.25) 

-0.099 0.093 

(0.29) 

-0.083 0.033 

(0.01) 

-0.082 0.033 

(0.01) 

GDP per cap2 -0.018 0.010 

(0.08) 

-0.018 0.010 

(0.07) 

0.009 0.007 

(0.21) 

0.008 0.007 

(0.25) 

0.013 0.002 

(0.00) 

0.013 0.002 

(0.00) 

Industry (% of GDP) 0.003 0.001 

(0.01) 

0.003 0.001 

(0.01) 

0.001 0.000 

(0.26) 

0.001 0.000 

(0.26) 

-0.000 0.000 

(0.49) 

-0.000 0.000 

(0.52) 

GDP growth 0.001 0.001 

(0.46) 

0.001 0.001 

(0.44) 

-0.001 0.000 

(0.00) 

-0.001 0.000 

(0.00) 

0.001 0.000 

(0.00) 

0.001 0.000 

(0.00) 

Population density -0.106 0.082 

(0.20) 

-0.105 0.082 

(0.20) 

0.018 0.044 

(0.69) 

0.017 0.044 

(0.69) 

0.038 0.018 

(0.04) 

0.038 0.018 

(0.04) 

Urban pop. (% of total) 0.000 0.002 

(0.97) 

0.000 0.002 

(0.97) 

-0.002 0.001 

(0.14) 

-0.002 0.001 

(0.13) 

-0.001 0.000 

(0.02) 

-0.001 0.000 

(0.02) 

Trade openness -0.030 0.025 

(0.23) 

-0.031 0.025 

(0.21) 

0.065 0.010 

(0.00) 

0.065 0.010 

(0.00) 

0.009 0.006 

(0.10) 

0.009 0.006 

(0.11) 

Aid per capita -0.016 0.008 

(0.04) 

-0.008 0.014 

(0.57) 

-0.007 0.003 

(0.04) 

-0.003 0.007 

(0.64) 

-0.002 0.002 

(0.28) 

-0.000 0.003 

(0.94) 

W: winning coalition size 0.037 0.032 

(0.24) 

0.086 0.069 

(0.21) 

-0.003 0.015 

(0.83) 

0.014 0.034 

(0.68) 

0.019 0.007 

(0.01) 

0.029 0.016 

(0.07) 

Aid per capita × W   -0.017 0.022 

(0.43) 

  -0.005 0.010 

(0.57) 

  -0.004 0.005 

(0.49) 

 Adjusted R2  0.95  0.95  0.98  0.98  0.99  0.99 

N. of obs./Countries  3018/127  3018/127  1772/132  1772/132  3671/141  3671/141 

Time period  1961-2003  1961-2003  1991-2005  1991-2005  1961-2003  1961-2003 
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Figure 3: Conditional effects of winning coalition size on foreign aid’s environmental 

impacts. 
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Our theoretical expectation on the conditional effect of winning coalition size is that with 

increasing winning coalition size, the recipient government is more likely to spend foreign aid as 

public goods which we assume to be beneficial for the environment. In other words, foreign aid 

is more likely to help the environment, that is, to reduce pollution levels, in countries with larger 

sizes of winning coalitions. Figure 3 (a) and (c) show that such conditional effects are supported 

by the empirical data in SO2 and PM-10. With small winning coalition sizes (approximately 

≤0.5), the association of per capita foreign aid with pollution is negative but not statistically 

significant as indicated by the corresponding 95% confidence intervals. Moving to higher values 

of W, the negative relationship becomes more important substantively as indicated by the 

downward slopes of the mean estimated effects for both SO2 and PM-10. Moreover, the upper 

bounds of 95% confidence intervals reach below zero when W is around 0.5. These all suggest 

that for countries with relatively large winning coalition sizes, increase in per capita aid is 

associated with decrease in pollution for both SO2 and PM-10. 

However, for the case of CO2, even though a similar pattern is observed — the mean 

estimated effects, across different levels of winning coalition size, of per capita aid is always 

negative and the mean negative effect becomes larger with increasing W — the 95% confidence 

intervals always include zero, rendering these negative effects never statistically significant. 

Therefore, we find empirical support for our theory in the case of SO2 and PM-10 emissions, but 

for CO2, the evidence is much weaker. We have mentioned that we use the aid per GDP variable 

to check the robustness of our findings. The right-column sub-figures in Figure 3 show the 

conditional effects of winning coalition size on the per GDP foreign aid variable across three 

pollution types. The results here actually better support our theory:
32

 even in the case of CO2 

emissions, we observe a clear conditional effect of winning coalition size for foreign aid’s 

                                                 
32

 Two estimates of interaction terms (aid per GDP × W) in Table 2 are statistically significant, 

lending credence to our argument. 
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environmental impacts (Figure 3(f)). In the case of SO2 and PM-10, the conditional effects are 

very similar to the cases when we use aid per capita variable. Regression tables for model 

specifications using the aid per GDP variable are presented in Table 2 of the paper: since we 

mainly use regressions with the aid per GDP variable to check the robustness of our findings, the 

following discussion on control variables’ effects is based on regressions using aid per capita 

variable, that is, those in Table 1; however, the coefficient estimates are similar between the two 

tables. 

In terms of the effects of control variables on three types of air pollution, we use GDP per 

capita and its squared term to test the Environmental Kuznets Curve (EKC) argument, that is, 

whether there is an inverted-U shape relationship between income/economic development and 

pollution. We find evidence for this in the case of SO2 emissions. Both coefficients for GDP per 

capita and its squared term are statistically significant and signs suggest that with GDP per capita 

in the rise, pollution will go up first and then drop down after it reaches a turning point. Based on 

the mean coefficient estimates, the turning point is around 83,561.1 constant 2000 US dollars. 

This threshold is very high but is consistent with what has been found in the Environmental 

Kuznets Curve literature. For instance, Stern finds that the EKC is effectively monotonic for the 

global sample because the implied turning point, $101,166 (constant 1990 dollars in PPP), is very 

high by the standards of the existing literature (Stern and Common 2001). Note that the estimates 

of turning points of the EKC vary by studies and those empirical analyses that are based on the 

OECD samples often give much lower thresholds, often lower than 8 to 9 thousand dollars 

(Markandya, Golub, and Pedroso-Galinato 2006). There is no evidence of EKC for PM-10. And 

for CO2, the signs of coefficients for GDP per capita and its squared term actually suggest an 

inverse EKC. This is also consistent with some more recent empirical research on EKC in CO2 

(Aslanidis and Iranzo 2009; Arvin and Lew 2011). 
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Table 2:  Modeling foreign aid (aid per GDP)’s environmental impacts: country and year fixed effects are estimated but not reported 

because of space limit. 

 
 SO2 PM-10 CO2 

 Coef. ̂σ (p>|t|) Coef. ̂σ (p>|t|) Coef. ̂σ (p>|t|) Coef. ̂σ (p>|t|) Coef. ̂σ (p>|t|) Coef. ̂σ (p>|t|) 

 Intercept -0.951 0.601 

(0.11) 

-1.058 0.603 

(0.08) 

0.835 0.367 

(0.02) 

0.759 0.371 

(0.04) 

-0.152 0.138 

(0.27) 

-0.190 0.138 

(0.17) 

Lagged DV 0.824 0.009 

(0.00) 

0.823 0.009 

(0.00) 

0.723 0.016 

(0.00) 

0.722 0.016 

(0.00) 

0.826 0.009 

(0.00) 

0.825 0.009 

(0.00) 

GDP per cap 0.356 0.141 

(0.01) 

0.374 0.141 

(0.01) 

-0.140 0.092 

(0.13) 

-0.123 0.093 

(0.19) 

-0.091 0.033 

(0.01) 

-0.086 0.033 

(0.01) 

GDP per cap2 -0.015 0.010 

(0.12) 

-0.017 0.010 

(0.09) 

0.011 0.007 

(0.12) 

0.009 0.007 

(0.17) 

0.013 0.002 

(0.00) 

0.012 0.002 

(0.00) 

Industry (% of GDP) 0.003 0.001 

(0.02) 

0.003 0.001 

(0.01) 

0.001 0.000 

(0.24) 

0.001 0.000 

(0.23) 

-0.000 0.000 

(0.46) 

-0.000 0.000 

(0.63) 

GDP growth 0.001 0.001 

(0.42) 

0.001 0.001 

(0.38) 

-0.001 0.000 

(0.00) 

-0.001 0.000 

(0.00) 

0.001 0.000 

(0.00) 

0.001 0.000 

(0.00) 

Population density -0.111 0.082 

(0.18) 

-0.102 0.082 

(0.22) 

0.020 0.044 

(0.65) 

0.024 0.044 

(0.59) 

0.037 0.018 

(0.04) 

0.041 0.018 

(0.03) 

Urban pop. (% of 

total) 

0.000 0.002 

(0.97) 

0.000 0.002 

(0.95) 

-0.002 0.001 

(0.17) 

-0.002 0.001 

(0.12) 

-0.001 0.000 

(0.02) 

-0.001 0.000 

(0.02) 

Trade openness -0.025 0.025 

(0.31) 

-0.028 0.025 

(0.26) 

0.066 0.010 

(0.00) 

0.066 0.010 

(0.00) 

0.010 0.006 

(0.07) 

0.010 0.006 

(0.09) 

Aid per GDP -0.029 0.014 

(0.04) 

-0.004 0.019 

(0.83) 

-0.009 0.006 

(0.11) 

-0.002 0.008 

(0.82) 

-0.005 0.003 

(0.14) 

0.004 0.004 

(0.38) 

W: winning coalition 

size 

0.036 0.032 

(0.25) 

0.117 0.052 

(0.02) 

-0.002 0.015 

(0.87) 

0.028 0.028 

(0.32) 

0.019 0.007 

(0.01) 

0.048 0.012 

(0.00) 

Aid per GDP × W   -0.054 0.028 

(0.05) 

  -0.015 0.012 

(0.21) 

  -0.018 0.006 

(0.00) 

Adjusted R2  0.96  0.96  0.99  0.99  0.99  0.99 

N. of obs./Countries  3018/127  3018/127  1772/132  1772/132  3671/141  3671/141 

Time period  1961-2003  1961-2003  1991-2005  1991-2005  1961-2003  1961-2003 
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Moreover, the share of industrial production in GDP is found to increase SO2 emissions 

only. GDP growth rate has opposite effect on PM-10 and CO2: faster economic growth reduces 

PM-10 pollution but increases CO2 emissions. The two demographic variables only affect CO2 

emissions: while high population density increases per capita CO2 emission, urbanization tends 

to reduce it. The globalization variable, trade openness, are positively associated with both PM-

10 and CO2 emissions. Finally, in order to test the robustness of our findings, we conducted a 

number of additional analysis such as minimally specified regression models (to rule out the 

possibility of overcontrolling), models with standard errors clustered by country, and tests and 

corrections for potential serial correlations. Our key findings do not change. These robustness 

checks are reported in online Appendix D of the paper.  

 

Conclusion and Discussion 

In this paper, we develop a political economy theory that focuses on the incentives and strategies 

of a recipient government for political survival. Our theory on aid and environment is about how 

an aid-recipient country spend aid money. Foreign aid comes in as fungible income and the 

government decides on how to spend it as a combination of private and public goods, with the 

latter often benefiting the environment (Lopez and Palacios 2010; Lopez, Galinato, and Islam 

2011; Halkos and Paizanos 2012). Therefore, the “conversion rate” from foreign aid to 

government public goods provisions is the key determinant of foreign aid’s environmental 

impact. We argue that this rate is a function of a recipient government’s winning coalition size as 

those with large winning coalitions are more likely to spend aid as public goods (Mesquita et al. 

2003; Kosack 2003; Lai and Morey 2006; Licht 2010; Bell 2011). The theoretical prediction is 

that aid is likely to help the environment in countries with large winning coalitions. The 

empirical analysis tests the theory in three common types of air pollution. We find support of our 

theory in SO2 and PM-10 emissions if we use aid per capita to estimate aid given to a recipient 
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country; in all three types of air pollution if we use aid per GDP measure. This suggests that 

despite having no effect or sometimes even resulting in adverse effects for economic 

development, foreign aid might finally have some beneficial side-effect for the environment. But 

such beneficial environmental effect is only likely to happen for countries with large winning 

coalitions.  

The empirical findings from this paper, however, need to be interpreted with caution and 

future research is needed to further confirm or reject what we have proposed in this research.
33

 

First, one needs to consider potential endogeneity issues. For instance, is foreign aid allocated 

based on environmental performances of recipient countries? If total aid’s allocation is not 

endogenous to environmental performances, what about the enviromental types of foreign aid?
34

 

We have addressed some of these concerns in an online appendix of this paper by estimating 

models of aid allocation. We find no evidence that aid, both total aid and the environmental 

types, is distributed based on recipient countries’ air pollution levels.
35

 More research, however, 

is needed to further rule out risks associated with endogeneity issues.   

                                                 
33

 This is partly because of some of the policy implications associated with our empirical 

fundings. For instance, despite the fact that foreign aid has either no or negative effect on 

development and poverty reduction, what we find suggests that it might have some positive side-

effect by improving environmental quality of some (large winning coalition) countries. 

34
 Buntaine shows that Asian Development Bank screens environmentally risky projects and 

approves more risky financing for borrowers with good environmental performance records. 

Buntaine 2011.  However, past environmental performance does not influence the allocation of 

projects with no environmental risks. See Buntaine and Parks 2013 for an empirical analysis on 

the determinants of successful outcomes in environmentally focused assistance projects.  

35
 See online Appendix C.  
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Moreover, more empirical tests are needed to support our theoretical assumptions. For 

instance, we assume and have shown some preliminary empirical evidence that countries with 

large winning coalitions are more likely to spend aid as public goods.
36

 To illustrate that this is 

indeed the causal mechanism that accounts for our empirical findings requires us to test the 

relationship between foreign aid and government public goods provisions. Note how foreign aid 

affects government fiscal behaviors in itself is an interesting research question in the aid 

literature (Remmer 2004; McGillivray and Morrissey 2004). However, empirically 

differentiating private from public goods is difficult, if not impossible, especially for developing 

countries. Available data such as IMF’s Government Financial Statistics categorize government 

spending into different components (but with a large number of missing values). However, the 

use of such data can raise certain questions, for example, is government spending in 

infrastructure 100% public goods provisions?  Corrupted leaders can simply give contracts to 

close allies and use public spending as private payoffs. Detailed comparative case studies might 

be needed to help to illustrate the causal mechanism. Finally, we hope this paper can bring the 

aid-environment connection to the attention of students of international and domestic politics and 

encourage more research in this direction. 
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Online Appendix A: Aid, Winning Coalition Size, and Public Goods Provisions 

We test whether and how winning coalition size conditions the relationship between foreign aid 

and government public goods provisions. We measure public goods provisions using data of 

government expenditures in education, health, general public services, and social security and 

welfare. The government finance data from the NYU Development Research Institute distinguish 

nine broad categories of government expenditure. Therefore, in addition to the four we modeled 

in this paper, there are other five categories: public order and safety, defense, housing and 

community amenities, recreational, cultural and religious affairs, and economic affairs. 

Interestingly, there is also a “other expenditure" category which is a size-wise important 

component of government expenditure. Though we have little information on what exactly these 

other expenditures are. 

The reason why we exclude public order and safety is because of the very low number of 

observations available. We exclude government military spending because such spending is 

unlikely to affect human capital and income of the general population. In addition to large 

number of missing observations, housing and community amenities and recreational, cultural and 

religious affairs, for most developing countries, only account for a very small faction of 

government expenditure. For example, measured as a percentage of GDP, the mean of 

recreational, cultural and religious affairs for the non-OECD countries is 0.45, compared with 

3.68 and 1.88 for education and health respectively. Economic affairs is a very broad category as 

it further includes 1) agriculture, forestry, fishing and hunting, 2) mining and mineral resources, 

manufacturing and construction, 3) fuel and energy, 4) transportation and communication, and 5) 

other economic affairs and services. It is indeed hard to distinguish public goods from private 

pay-offs here because, for instance, government spending in mining, fuel and energy often take 

various forms of subsidies that benefits specific interest groups rather the general public. 

 

Table A1:  Public goods provisions explained in aid recipient countries, 1973-2000. Country and 

year fixed effects estimated but not reported.  

 
 Education Health General public services Social Security and 

welfare 

 Coef. ̂σ p>|t| Coef. ̂σ p>|t| Coef. ̂σ p>|t| Coef. ̂σ p>|t| 

 Intercept 0.355 2.257 0.88 1.628 1.654 0.33 12.902 5.409 0.02 25.069 3.411 0.00 

GDP per cap -0.110 0.173 0.53 -0.172 0.127 0.18 -0.383 0.415 0.36 -1.554 0.263 0.00 

GDP growth -0.011 0.005 0.02 -0.001 0.004 0.83 -0.022 0.011 0.05 -0.001 0.007 0.90 

Population density 0.517 0.557 0.35 0.454 0.409 0.27 -2.463 1.331 0.06 -4.642 0.832 0.00 

Urban pop. (% of total) 0.020 0.011 0.08 -0.010 0.008 0.25 -0.027 0.028 0.33 0.072 0.018 0.00 

Trade openness -0.358 0.136 0.01 -0.256 0.100 0.01 0.008 0.325 0.98 -0.823 0.205 0.00 

Aid per cap -0.002 0.061 0.98 0.057 0.045 0.21 -0.065 0.146 0.66 -0.263 0.092 0.00 

W: winning coalition size -0.597 0.300 0.05 -0.119 0.222 0.59 -0.433 0.718 0.55 -0.680 0.450 0.13 

Aid per cap × W 0.167 0.093 0.08 0.041 0.069 0.56 0.108 0.224 0.63 0.290 0.140 0.04 

Adjusted R2   0.834   0.829   0.704   0.929 

N. of obs./Countries   1144/87   1139/87   1141/87   1041/85 

Time period   1973-

2000 

  1973-

2000 

  1973-

2000 

  1973-

2000 

   

 

We fit simple OLS regressions for education, health, general public services, and social 

security and welfare expenditures. We include country and year fixed effects to control for 

common exogenous shocks and country-level unit heterogeneities. In addition to per capita 

foreign aid, winning coalition size, and their interaction term, we also control for GDP per capita, 

GDP growth, population density, urban population, and trade openness. Table A-1 presents the 

regression results. Note that we do not report estimates for year and country fixed effects because 
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of space limit. Figure 1 in the main text shows the conditional effects of winning coalition size 

(W) across four categories of government public expenditures. 

 

Online Appendix B:  Alternative Theoretical Accounts 

Private Goods Provisions and Environmental Quality. Is there a connection between government 

private goods provisions and the environment?  Many believe that aid increases the incentives of 

rent-seeking behavior because there is more rent to divide.
37

 However, there is also empirical 

research pointing out the fact that foreign aid helps to reduce corruption in recipient countries, 

especially those already with lower levels of corruption.
38

 Here, corruption and rent-seeking 

activities are among the types of private goods doled out by recipient governments. While the 

connection between aid and corruption is still disputed, the second step in the aid-corruption-

environment causal chain, that is, whether there is a connection between rent-seeking/corruption 

and environment quality, is an interesting question that has intrigued students of environmental 

studies. 

Following the theoretical model in Lopez and Mitra, Leitao shows that the turning point (in 

per capita income) of the inverted-U-shaped Environmental Kuznets Curve — where things are 

getting better — is higher in more corrupted countries, implying a negative effect of corruption 

on the environment.
39

 Moreover, corruption has been shown to reduce environmental and energy 

policy stringency.
40

 However, corruption in these studies is treated as exogenous to external 

factors such as foreign aid. More specifically, it is conceptualized as some innate weight that the 

government places on taking bribes from domestic interest groups relative to other objectives 

such as maximizing social welfare.
41

 In fact, corruptibility is a more accurate term here since it 

captures the extent to which government weighs bribes against general social welfare. Bribes are 

assumed to come from domestic interest groups only (e.g., business and labor in energy-intensive 

sectors): they are used to sway policies away from social optimum levels to benefit certain 

interest groups. 

It is important to theoretically distinguish between rent-seeking and corruption activities, 

which are observable, and government’s corruptibility, which is often a latent characteristic.
42

 

Whether foreign aid will increase the corruptibility of a recipient country is still an open 

question. In other words, would aid make the government more subject to the influence of 

domestic interest groups?  Indeed, it might be logical to think that the aid might reduce the 

corruptibility of the government because aid, as “bribes" from foreign countries, might reduce 

government’s need to take bribes from domestic interest groups. In sum, we think the aid-

                                                 
37

 Krueger 1974; Murphy, Shleifer, and Vishny 1993; Torvik 2002; Svensson 2000; Hodler 2007. 

38
 Tavares 2003; Okada and Samreth 2012. 

39
 Lopez and Mitra 2000; Leitao 2010. 

40
 Damania, Fredriksson, and List 2003; Fredriksson, Vollebergh, and Dijkgraaf 2004. 

41
Either as an end in itself (see Fredriksson, Vollebergh, and Dijkgraaf 2004) or a way to 

win the next election. 

42
 Also note that rent-seeking and corruption activities is a product of available resources and 

corruptibility.  
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corruption (corruptibility)-environment connection is unclear from both theoretical models and 

empirical findings in the existing literature.
43

 The other way that the government spends aid 

money, that is, on public goods, is the key for us to connect foreign aid to the environment. 

 

Aid Fungibility as a Function of Winning Coalition Size?One key assumption for our theory is 

that aid is fungible: this does not mean complete direct diversion or budgetary substitution, rather 

an important part of foreign aid is misused.
44

 Moreover, we implicitly assume that the level of aid 

fungibility is not a function of winning coalition size. This is an important assumption without 

which the conditional effect of winning coalition size found in the empirical section could be 

explained by an alterative theory: If foreign aid is less fungible in large-W countries (often 

democracies), that is, democratic governments are more likely to use aid properly (for instance, 

because of more checks and balances); and if most of the aid programs are about providing 

public goods, we should also expect that aid in democracies help the environment, but not 

because of the different ways that governments spend fungible aid as our theory argues; rather, it 

is because aid is less fungible in democracies — more aid in democracies is spent the way it is 

supposed to be spent, that is, to aid programs, the majority of which are likely to be related to 

public goods provisions; and public goods provisions benefit the environment.
45

 

In order to rule out this alternative explanation, that is, the conditional effect of winning 

coalition size is about aid fungibility as a function of the winning coalition size or political 

                                                 
43

 Corruption and corruptibility, for many countries in our sample, are slow-moving, if not time-

invariant, variables. We use country-fixed effects in our empirical analysis that are capable to 

control for country-specific effects. Another reason why we chose not to include corruption 

variables is that existing corruption measures cover much shorter time series than those used in 

our empirical analysis: Corruption Perception Index from the Transparency International only 

covers 1995-2010, the World Bank indicator for corruption estimate covers 1996-2009, and the 

Freedom from Corruption indicator from the Heritage Foundation 1994-2006. Note our empirical 

analysis include SO
2
 and CO

2
 regressions for year 1961-2003 and PM-10 from 1991 to 2005. 

Including these variables would significantly reduces the number of observations (e.g., it reduces 

more than 600 observations for PM-10 regressions, that is, over one third of the observations).  

44
The estimates of the fungibility factor vary by different studies. Some studies indicate 

a higher level of fungibility, for example, Chatterjee, Guiliano, and Kaya 2012 show that 

investment aid crowds out 80-90 % of domestic government spending.  

45
 Lopez, Galinato, and Islam 2011. 
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regime type,
46

 we need empirical evidence on the relationship between aid fungibility and 

recipient country winning coalition size and regime types. Studies on country-specific estimates 

of aid fungibility beyond single country context are indeed few in the literature. Moreover, early 

studies often focus on one single country.
47

 However, evidence from recent studies suggest that 

aid fungibility is unlikely to be a function of the regime type of aid recipient countries. For 

instance, breaking down components of government spending into pro-poor expenditures and 

other expenditures, Petterson estimates fungibility for 57 aid recipient countries. He finds that the 

correlation between country-specific fungibility estimates and the democracy index (Polity score) 

is virtually zero.
48

 

Foreign Aid, Economic Reform, and the Environment? We focus on patterns of government 

spending as the key causal connection between foreign aid and the environment. Recently, 

foreign aid has also been connected to the possibilities of economic reforms which in turn affect 

the prospect for economic growth.
49

 Foreign aid might be entirely spent by recipient government 

on useless government consumption and yet it could still be effective for growth if such 

consumption helps the government to adopt economic reforms. In other words, foreign aid acts as 

a bribe, first, given by donor countries to the recipient government. Recipient government, once 

decided to adopt economic reform, uses foreign aid to pay off those hurt by the proposed reform. 

Bearce advances this aid-reform-growth model by incorporating domestic institutions as they 

condition the effects of aid on reform.
50

 Political regimes affect the costs for economic reform 

                                                 
46

 The winning coalition size variable is correlated with the polity variable at 0.83 level in our 

data. 

47
 Pack and Pack 1990; Gupta 1993. 

48
 However, it is worth noting that fungibility studies such as Pettersson 2007 and Pack and Pack 

1990 are subject to a number of limitations. For instance, these studies assume that public goods 

purchased from non-fungible part of the aid do not affect government spending decisions; in other 

words, the budget substitution effect of aid is not incorporated in these studies McGillivray and 

Morrissey 2004. Moreover, there are data limitations such as measurement errors, the mismatch 

between government spending categories and those used by aid agencies, and missing data 

(especially for government spending data). Finally, because of data limitations, studies such as 

Petterson often look at aggregate spending categories while there are possibilities that aid might 

be diverted within each category, for example, from health to education (even though both of 

them belong to the category of pro-poor expenditures). 

49
 Collier 1997; Morrissey 2004. 

50
 Bearce 2010. 
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with authoritarian rulers often facing less pressures from the “reform losers” compared to their 

democratic counterparts. Therefore, given the same level of foreign aid, authoritarian 

governments are more likely to pursue economic reform which is likely to spur economic 

growth.
51

 

Economic reforms, particular the neo-liberal types, are often associated with Western aid 

and include policy changes directed at creating and opening markets, such as reduced trade 

barriers, decreased government intervention in the economy, and secured private property 

rights.
52

 If aid really affects the chances of economic reform, the environmental implications 

from the aid-reform channel depends on how neo-liberal economic reforms affect the 

environment. Unfortunately, the empirical findings on the relationship between such reforms and 

the environment are rather mixed.
53

 Economic reforms affect the environment through many 

potential causal mechanisms. On the one hand, such reforms remove perverse subsidies that 

encourage inefficient use of energy; they are also argued to increase economic and price stability 

which promote sound resource management. On the other hand, more negative environmental 

impacts associated with neo-liberal economic reforms have been pointed out by the literature. 

First, price changes and deflationary policies increase short-term unemployment and poverty that 

encourage over-exploitation of natural resources. Second, trade liberalization often boosts 

investments in brown sectors (e.g., extractive, industrial, and transport sectors) in developing 

countries. Finally, the removal of subsidies on basic commodities for the poor causes increased 

dependency on natural resources. 

Therefore, aid might affect the chances of economic reform, but the empirical connection 

between reform and the environment is unclear. Reviewing the reform-environment literature, 

Kessler and Van Dorp conclude that the net results from available studies suggest that such 

reforms’ negative environmental impacts often exceed positive ones.
54

 If reform hurts the 

environment, to the extent that aid helps economic reform in recipient countries, we should 

expect, all else equal, a negative relationship between aid and environmental quality. In other 

words, aid is more likely to increase pollution via neo-liberal economic reform. Moreover, if the 

aid-reform connection is more salient in countries with low reform costs (i.e., authoritarian states 

according to Bearce,Bearce:2010) the aid-increase-pollution effect should be more pronounced in 

non-democratic countries. Our empirical analysis in following sections, however, does not 

                                                 
51

 Furthermore, Bearce and Tirone 2010 point out that the lack of strategic goals of the donor 

government also conditions the link between aid and reform: only when strategic benefits 

associated with providing aid are small for the donor government can the conditionalities with aid 

be effective. 

52
 Western aid still is the majority of foreign aid even though countries like China are increasing 

their aid to other developing countries.  

53
 Abaza 1996; Munasinghe and Cruz 1995; Young and Bishop 1995; Reed 1996; Shandra, 

Shircliff, and London 2011. 

54
 Kessler and Dorp 1998. 
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support these empirical implications: aid is often found to reduce pollution in general and this 

relationship is more salient in democratic countries.
55

 

Political Regimes as Redistributive Institutions. Finally, our theory follows the selectorate 

theory.
56

 But there are other theories on the ways that different political regimes affect public 

goods provisions. One relevant tradition in political economy is the conceptualization of regime 

type as an institution for redistribution.
57

 Here, the conflict in both democracies and autocracies 

is the one between citizens and elites: elites are wealthy but smaller in number compared to 

citizens; the redistribution of wealth is assumed to go from the elites to the public. Citizens prefer 

higher redistribution than the elites; the elites prefer no redistribution at all if possible. Therefore, 

in democracies, the threat is from the elites who are unhappy with the redistribution and coup is a 

potential outcome. Aid, similar to other types of non-tax revenue, can help the government to tax 

less (on the elites) and therefore reduce the chances of coup.
58

 Aid, however, does not affect 

government spending. Therefore, in democracies, aid should have no effect on the environment, 

at least not through the channel of government public goods provisions.  

                                                 
55

Aid has also been connected to the phenomenon of Dutch disease. This is similar to the Dutch 

disease mechanism in the resource curse literature Ross 1999. Aid, like other types of large 

windfalls and their associated spending, negatively affects a country’s competitiveness and 

therefore long-term growth Rajan and Subramanian 1992; Adam and Bevan 2003; Rajan and 

Subramanian 2005. However, see Ross 1999’s discussion on why Dutch Disease might not work 

as expected; though his discussion is in context of natural resources rather than foreign aid. Aid 

hurts exporting sectors, often reducing their production. Less production often means less 

pollution. But this also depends on the nature of production: a decline in “green” sectors is 

actually bad for the environment as resources are more likely to move to other more polluting 

sectors; a shrinking “brown” sector, on the other hand, is probably good news for the 

environment. Moreover, less income from exports might also limit the government’s financial 

ability to implement environmental regulations, assuming the government has the incentive to do 

so in the first place. Therefore, it is hard to see how foreign aid might affect the environment 

through the Dutch disease mechanism. 
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In non-democracies, the threat is from the public who demand more redistribution which 

might result in revolution. Aid can help the government to distribute un-earned money to welfare 

policies to appease the public without taxing the elites. The environmental implication is that in 

authoritarian states the increased public goods provisions help the environment by the 

composition, technique and income effects. Note this is a different prediction compared to that 

from our theory even though both go through “the public goods provisions" mechanism. The 

prediction of foreign aid’s environmental impacts from the redistributive politics model also 

points to the conditional effect of regime type: aid is expected to have positive effect on the 

environment only in non-democratic regimes, because aid increases government redistribution 

only in authoritarian states.
59

 Our empirical analysis from the following sections, however, does 

not support this prediction. 

  

Online Appendix C: Potential Endogeneity Issues 

There are some potential endogeneity concerns about our key variables. For example, is foreign 

aid allocated based on environmental performances of recipient countries? Moreover, if total 

aid’s allocation is not endogenous to environmental performances, what about the enviromental 

types of foreign aid? Is environmental aid potentially being allocated by the donors based on the 

level of winning coalition size (W) of recipient countries? We address some of these concerns in 

this appendix by estimating models of aid allocation.  

 

Table C-1: Aid allocation model with aid per capita as the aid measure 
 model1 model2 model3 

lagged aid pc 0.750 0.462 0.747 

 (0.030)** (0.057)** (0.026)** 

SO2 -0.028   

 (0.036)   

PM10  0.265  

  (0.207)  

CO2   -0.165 

   (0.177) 

Population -7.788 3.030 -4.190 

 (8.787) (9.314) (6.643) 

initial GDP pc (of 1960) 46.514 -14.337 25.124 

 (47.440) (49.442) (35.828) 

Sub-Saharan Africa 32.195 -9.084 17.203 

 (31.845) (33.062) (24.054) 

Egypt 43.854 -13.052 23.779 

 (43.865) (45.602) (33.150) 

French colony 28.628 -8.672 15.536 

 (27.476) (28.383) (20.770) 

Central America -46.020 17.336 -24.590 

 (51.180) (53.900) (38.627) 

GDP pc -0.142 -0.528 -0.141 

 (0.086) (0.203)** (0.080) 

industry (% of GDP) 0.002 0.003 0.003 

 (0.003) (0.004) (0.002) 

GDP growth -0.000 0.004 0.000 

 (0.002) (0.004) (0.002) 

population density 7.893 -2.718 11 

 (8.835) (9.332) (6.665) 

urban pop (% of total) -0.015 -0.006 -0.013 

 (0.004)** (0.015) (0.005)** 
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N 1,908 899 2,087 

                           Standard errors in parantheses; * p<0.05; ** p<0.01 

 

First, we present aid allocation models in Table C-1 and C-2: the difference between these 

two tables is that one uses per capita aid and other uses per GDP aid as the dependent variable. 

These models are linear regression models with country and year fixed effects. They also include 

standard errors clustered by country in order to account for correlation in variables of interest 

within each panel. In addition to the lagged dependent variable and pollution indicators, we 

include variables commonly used in aid allocation models (i.e., instruments for aid) to control for 

the factors highlighted by the literature (Boone 1996, Burnsides and Collier 2000, Kosack 2003): 

population, initial GDP per capita (of 1960), region and country dummy variables (Sub-Saharan 

Africa, Egypt, French colony, Central America), GDP per capita, industry (% of GDP), GDP 

growth, population density, urban population (% of total), and winning coalition size (W). Doing 

so, we are able to test whether recipient countries’ environmental indicators have any impact in 

donors’ allocation decisions. The results in Table C-1 and C-2 show no statistically significant 

impact of any of the three pollution indicators (SO2, PM10, and CO2) on the amount of aid 

allocated to recipient countries. Total aid simply is not  allocated based on environmental 

performances of recipient countries.  

 

Table C-2: Aid allocation model with aid/GDP as the aid measure 

 model1 model2 model3 
lagged aid/GDP 0.772 0.595 0.777 

 (0.021)** (0.052)** (0.021)** 

SO2 -0.016   

 (0.019)   

PM 10  0.182  

  (0.132)  

CO2   -0.054 

   (0.051) 

Population -3.671 -5.947 -2.407 

 (4.098) (6.325) (3.768) 

Initial GDP pc (of 1960) 21.188 30.243 13.316 

 (22.054) (33.106) (20.221) 

Sub-Saharan Africa 14.628 20.425 8.998 

 (14.783) (22.030) (13.541) 

Egypt 20.205 28.585 12.764 

 (20.386) (30.578) (18.712) 

French colony 13.019 16.865 8.083 

 (12.752) (18.850) (11.688) 

Central America -21.012 -32.523 -13.382 

 (23.834) (36.307) (21.850) 

GDP pc -0.215 -0.461 -0.231 

 (0.049)** (0.160)** (0.043)** 

Industry (% of GDP) 0.000 0.004 0.001 

 (0.001) (0.003) (0.001) 

GDP growth -0.005 -0.002 -0.004 

 (0.002)* (0.004) (0.002)* 

Population density 3.537 5.616 2.235 

 (4.115) (6.285) (3.770) 

Urban pop. (% of total) -0.005 0.005 -0.004 

 (0.002)** (0.008) (0.002) 

    

N 1,908 899 2,087 

Standard errors in parantheses; * p<0.05; ** p<0.01 



 

   48 

 

The second type of concerns has to do with the homogenization of aid, that is, a possibility 

that environmental aid potentially is allocated by the donors based on the level of winning 

coalition size (W) of aid recipient countries. We tested for this possibility by collecting data on 

the environmental types of aid and running our allocation models with this new dependent and 

the addition of winning collation size, W, in the model specification. More specifically, we 

calculate environmental aid as the sum of all aid that a country received in a given year from all 

donors with the purpose of “general environmental protection.” The purpose of aid projects is 

identified in the AidData dataset using a combination of the purpose codes provided by the 

Credit Reporting System of OECD and AidData project’s own categorization.
60

 Our results in 

Table C-3 show that W has no statistically significant impact on environmental aid allocation 

(see Table C-3).  

 

Table C-3: Aid allocation model with environmental aid per capita as the aid measure 
 model1 model1w model2 model2w model3 model3w 

Lagged Environment Aid -0.101 -0.109 0.003 -0.004 0.007 -0.004 

 (0.073) (0.071) (0.052) (0.052) (0.059) (0.059) 

SO2 0.079 0.056     

 (0.262) (0.257)     

PM 10   0.235 0.283   

   (0.665) (0.667)   

CO2     -1.025 -0.952 

     (0.972) (0.974) 

Population -87.432 -91.818 -48.544 -55.687 -74.827 -80.843 

 (60.462) (62.784) (39.737) (38.885) (40.317) (39.550)* 

Initial GDP pc (of 1960) 450.008 468.620 266.274 307.711 384.413 425.151 

 (338.998) (352.835) (220.132) (215.559) (223.640) (218.347) 

Sub-Saharan Africa 299.028 310.485 180.456 208.831 254.294 283.491 

 (231.730) (241.149) (149.734) (146.697) (152.146) (148.346) 

Egypt 421.354 438.652 249.449 287.507 358.705 396.020 

 (313.133) (325.928) (203.790) (199.574) (206.440) (201.593)* 

French colony 253.113 261.416 154.554 179.012 216.258 241.447 

 (201.187) (209.268) (129.926) (127.399) (132.125) (128.819) 

Central America -489.344 -511.558 -278.407 -321.662 -421.415 -460.876 

 (357.469) (371.962) (233.483) (228.499) (237.518) (232.484)* 

GDP pc 0.070 -0.431 -0.560 -0.564 -0.224 -0.230 

 (1.897) (1.944) (1.366) (1.388) (1.631) (1.688) 

Industry (% of GDP) -0.062 -0.049 0.012 0.011 -0.000 0.000 

 (0.033) (0.037) (0.023) (0.024) (0.033) (0.034) 

GDP growth 0.009 0.009 0.017 0.017 0.024 0.023 

 (0.019) (0.019) (0.015) (0.015) (0.016) (0.016) 

Population density 83.901 87.902 48.290 55.860 72.546 79.606 

 (61.864) (64.395) (40.287) (39.413) (41.049) (40.137)* 

Urban pop. (% of total) -0.001 0.006 -0.045 -0.048 0.011 0.005 

 (0.079) (0.072) (0.044) (0.045) (0.052) (0.049) 

W  -1.286  -0.210  -0.565 

  (0.929)  (0.353)  (0.523) 

N 452 452 696 690 622 618 
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 These codes are available in the AidData database as the “coalesced purpose codes” and the 

general environmental protection purpose numerical codes we used are under category 41 

(41xxx). 
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Standard errors in parantheses; * p<0.05; ** p<0.01 

 

 

Online Appendix D: Robustness Checks 

Reduced models. In order to rule out the possibility that we have overcontrolled model 

specifications, below, we present results for minimally specified versions of our regression 

models. These models are linear regression models with country and year fixed effects. We also 

include standard errors clustered by country.  

Table D-1: Reduced model specification with aid per capita as the aid measure 
 SO2 PM-10 CO2 

Lagged DV 0.873 0.873 0.756 0.755 0.892 0.890 

 (0.030)** (0.030)** (0.022)** (0.022)** (0.015)** (0.015)** 

Aid per capita -0.009 0.001 -0.005 0.002 -0.003 0.003 

 (0.009) (0.015) (0.004) (0.008) (0.004) (0.004) 

W 0.040 0.095 -0.005 0.031 0.026 0.055 

 (0.022) (0.063) (0.015) (0.040) (0.008)** (0.015)** 

Aid per capita × W  -0.019  -0.011  -0.010 

  (0.022)  (0.011)  (0.005)* 

R2 0.82 0.82 0.85 0.85 0.87 0.87 

N 3,606 3,606 2,003 2,003 4,351 4,351 

Standard errors in parantheses;  * p<0.05; ** p<0.01 

 

Table D-2: Reduced model specification with aid/GDP as the aid measure 
 SO2 PM-10 CO2 

Lagged DV 0.858 0.857 0.746 0.743 0.886 0.883 

 (0.030)** (0.030)** (0.030)** (0.030)** (0.016)** (0.016)** 

Aid/GDP -0.034 -0.007 -0.003 0.005 -0.011 -0.001 

 (0.017)* (0.016) (0.008) (0.008) (0.005)* (0.005) 

W 0.041 0.127 -0.003 0.032 0.026 0.058 

 (0.022) (0.035)** (0.015) (0.036) (0.008)** (0.014)** 

Aid/GDP × W  -0.059  -0.017  -0.020 

  (0.020)**  (0.013)  (0.005)** 

R2 0.80 0.80 0.84 0.84 0.87 0.87 

N 3,824 3,824 2,070 2,070 4,617 4,617 

Standard errors in parantheses;  * p<0.05; ** p<0.01 

 

Table D-1 and D-2 of this appendix show that the estimates on the aid variables and their 

interactions with winning coalition size (W) are very similar to the models we presented in Table 

2 and 3 of the manuscript. Indeed, by just looking at p-values associated with the interaction 

terms, those from the reduced models better support our theory. For example, when we use per 

capita aid as the aid variable, the interaction term between aid and W in the case of CO2 is 

statistically significant when we use the reduced model (Table D-1) and insignificant when use 

the full model (Table 2 of the main manuscript). 

 

Cluster their standard errors. We have also clustered standard errors at the country level in order 

to control for potential systematic correlation in errors within groups. The results are presented in 

Table D-3 and D-4 of this appendix. They do not differ significantly from those in Table 2 and 3 

in the manuscript though.  

Table D-3: models presented in the paper clustered standard errors at the country level; 

using per capita aid.  

 1SO2 1SO2 1PM10 1PM10 1CO2 1CO2 

Lagged DV 0.824 0.824 0.723 0.723 0.827 0.827 
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 (0.041)** (0.040)** (0.027)** (0.027)** (0.029)** (0.029)** 

GDP per cap 0.408 0.411 -0.106 -0.099 -0.083 -0.082 

 (0.227) (0.227) (0.120) (0.121) (0.068) (0.068) 

GDP per cap squared -0.018 -0.018 0.009 0.008 0.013 0.013 

 (0.018) (0.018) (0.008) (0.009) (0.005)* (0.005)* 

Industry (% of GDP) 0.003 0.003 0.001 0.001 -0.000 -0.000 

 (0.002) (0.001) (0.001) (0.001) (0.000) (0.000) 

GDP growth 0.001 0.001 -0.001 -0.001 0.001 0.001 

 (0.001) (0.001) (0.000)** (0.000)** (0.000)** (0.000)** 

Population density -0.106 -0.105 0.018 0.017 0.038 0.038 

 (0.147) (0.148) (0.054) (0.054) (0.027) (0.027) 

Urban pop. (% of total) 0.000 0.000 -0.002 -0.002 -0.001 -0.001 

 (0.004) (0.004) (0.002) (0.002) (0.001) (0.001) 

Trade openness -0.030 -0.031 0.065 0.065 0.009 0.009 

 (0.030) (0.030) (0.014)** (0.014)** (0.006) (0.006) 

Aid per cap -0.016 -0.008 -0.007 -0.003 -0.002 -0.000 

 (0.013) (0.020) (0.004) (0.008) (0.004) (0.006) 

W 0.037 0.086 -0.003 0.014 0.019 0.029 

 (0.031) (0.081) (0.016) (0.043) (0.008)* (0.018) 

Aid per cap × W  -0.017  -0.005  -0.004 

  (0.030)  (0.012)  (0.007) 

R2 0.80 0.80 0.85 0.85 0.87 0.87 

N 3,018 3,018 1,772 1,772 3,671 3,671 

 * p<0.05; ** p<0.01  
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Table D-4: models presented in the paper clustered standard errors at the country level; 

using per GDP aid.  

 1SO2 1SO2 1PM10 1PM10 1CO2 1CO2 

Lagged DV 0.824 0.823 0.723 0.722 0.826 0.825 

 (0.041)** (0.040)** (0.028)** (0.028)** (0.029)** (0.029)** 

GDP per cap 0.356 0.374 -0.140 -0.123 -0.091 -0.086 

 (0.230) (0.230) (0.121) (0.123) (0.064) (0.062) 

GDP per cap squared -0.015 -0.017 0.011 0.010 0.013 0.013 

 (0.018) (0.018) (0.009) (0.009) (0.005)* (0.005)* 

Industry (% of GDP) 0.003 0.003 0.001 0.001 -0.000 -0.000 

 (0.002) (0.002) (0.001) (0.001) (0.000) (0.000) 

GDP growth 0.001 0.001 -0.001 -0.001 0.001 0.001 

 (0.001) (0.001) (0.000)** (0.000)** (0.000)** (0.000)** 

Population density -0.111 -0.102 0.020 0.024 0.037 0.041 

 (0.150) (0.149) (0.054) (0.054) (0.027) (0.027) 

Urban pop. (% of total) 0.000 0.000 -0.002 -0.002 -0.001 -0.001 

 (0.004) (0.004) (0.002) (0.002) (0.001) (0.001) 

Trade openness -0.025 -0.028 0.066 0.066 0.010 0.010 

 (0.029) (0.029) (0.014)** (0.014)** (0.006) (0.006) 

Aid per GDP -0.029 -0.004 -0.009 -0.002 -0.005 0.004 

 (0.023) (0.024) (0.008) (0.009) (0.006) (0.007) 

W 0.037 0.117 -0.002 0.028 0.019 0.048 

 (0.031) (0.042)** (0.016) (0.039) (0.008)* (0.014)** 

Aid per GDP × W  -0.054  -0.015  -0.018 

  (0.021)*  (0.015)  (0.006)** 

R2 0.80 0.80 0.85 0.85 0.87 0.87 

N 3,018 3,018 1,772 1,772 3,671 3,671 

 * p<0.05; ** p<0.01 

 

 


