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Abstracts  

The Effect of Foreign Aid on Macroeconomic Transparency: An Instrumental Variable 
Approach  

Arjun Krishnan and Meghna Sinha  
What is the effect of foreign aid on transparency? Using Japanese foreign aid data, we argue that 
greater foreign aid commitments induce higher levels of macro-economic transparency in 
recipient countries. We investigate this question using OLS regression on a panel dataset of 
1,016 observations of 41 African countries from 1980 to 2010. We find a positive relationship 
robust to other plausible determinants of transparency. We address the endogenous relationship 
between foreign aid and transparency by introducing U.N. Security Council membership as an 
instrumental variable. Using 2SLS regression, we find that the positive relationship holds. This 
result suggests the direction of causality runs from Japanese foreign aid towards transparency. 
We conclude that aid donors can induce macro-economic transparency in developing countries.  
  
  

Switzerland and Mountains: The Political Economy of Switzerland’s Foreign Aid  
Sang Jun Chun and Duy Mai  

Mountains often hinder economic growth. Switzerland, one of the most mountainous countries in 
the world, uses innovation and technology to overcome its challenging environment. In recent 
years, the demand for Swiss technology from alpine countries has been surging, and major Swiss 
firms with the technology to conquer mountains have won numerous contracts around the world. 
In this paper, we investigate whether Switzerland provides additional foreign aid to mountainous 
countries in order to subsidize their demand for Swiss firms. We use a dataset comprising 2,143 
observations of 132 countries from 1990 to 2008 to test whether Switzerland gives more aid to 
mountainous countries controlling for various determinants of foreign aid. Our findings support 
the hypothesis. We theorize that mountainous countries receive more Swiss aid as they have 
higher demand for Swiss technology to battle their rugged terrain.  
  

Environmental Transparency and Foreign Aid:   
Do Climate-Friendly Aid Donors Encourage Environmental Data Dissemination?  

Viviana De Santis and Giulia Nardi Martins  
Do climate-friendly aid donors condition their funding on the reporting of environmental 
indicators by recipient countries? Japan and the European Union claim that environmental 
concerns drive, in part, their foreign aid agendas. The difficulty in assessing whether they abide 
by these claims, however, is often one of measurement. In this paper, we propose a new 
approach to quantifying the “environmentalism” of aid policies: We analyze the relationship 
between environmental transparency and ODA receipts. We introduce an “Environmental 
Transparency Index” (ETI) based on the reporting of 40 indicators for 217 countries across the 
2005-2015 period. We, then, analyze how the index correlates with foreign aid outflows from the 
two agents. Interestingly, we find that environmental transparency has no effect on Japanese 
foreign aid outflows and a negative effect on European aid. In other words, countries that 
increase the proportion of data reported on domestic environmental quality see a decline in their 
EU foreign aid receipts. The paper concludes with suggestions for further studies using the new 
index.     
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The Impact of Population Distribution on Renewable Energy Use 
Zach Scherer and Katherine Schmidt  

How do demographics impact renewable energy production? Some studies suggest that rural 
populations oppose restrictions on the use of fossil fuels because the need for energy is greater in 
expansive rural areas. However, off-the-grid solutions derived from renewable sources may have 
the potential to meet rural energy demand. We propose that the proportion of a country’s 
population living in rural areas is a key determinant of the degree to which it utilizes energy from 
renewable sources. To test this relationship, we employ a panel of over 5,000 observations 
spanning 134 countries dating back to 1960, controlling for additional factors such as income 
level and land area. Our results indicate a robust, statistically significant, and positive 
relationship, suggesting that countries with a larger rural population tend to procure a larger 
share of their primary energy supply from renewable sources. This outcome implies that 
renewable energy can be a viable off-the-grid solution in rural areas and represents a challenge to 
the notion that rural areas are reliant on non-renewable energy sources.  
 

Transparency and the Effect of Natural Resources on Economic Growth  
Olivia Bisel and Yuou Wu  

Natural resources represent a curse for a diverse array of economies. Yet in other countries, 
natural resource “rents” provide a lucrative source of economic growth. What explains the gross 
disparity in outcomes? We believe the answer lies in transparency. We hypothesize that 
transparency disproportionately benefits the GDP growth of resource-abundant countries, so that 
economically transparent countries may benefit from natural resources while economically 
opaque countries are hurt. Many scholars claim that transparency bolsters GDP growth by 
encouraging foreign investments. Given the higher risk of corruption for resource-abundant 
countries, transparency should have an especially profound impact for resource-abundant 
countries by enhancing resource revenues management. Analyzing panel data for 228 countries 
and territories from 1990 to 2010, we show that the effect of natural resource rents on economic 
growth depends on a country’s level of economic transparency. Our findings, which are robust to 
alternative specifications, suggest that countries with abundant resources should prioritize 
transparency to ensure resource dependence does not hinder GDP growth.   
  
  

Remitting Transparency:  
Examining the Effect of Remittances on Government Accountability  

Valeria Balza and Vickie Chang  
Do remittances induce government accountability? The dramatic surge in official remittance 
figures and the numerous political and economic crises in migrant-exporting countries since the 
early 1990s has catalyzed extensive yet inconclusive research examining the development 
potential of remittances. In this paper, we examine the link between remittance inflows and 
government transparency and accountability, a relationship that remains largely unexplored. We 
argue that an increase in remittances has a positive impact on government transparency in 
recipient countries, an effect that is amplified in democratic regimes. Using a specific measure 
for transparency that tracks the dissemination of macroeconomic data for 125 countries over 30 
years, we provide empirical evidence confirming our theory.  
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Introduction to the Second Walsh School of Foreign Service Undergraduate  
Working Paper Series in International Political Economy 

 
Vickie Chang and James Raymond Vreeland 

 
 

Research in the field of international political economy nearly always confronts problems 

of non-random sampling. National governments, each with their own political agendas, provide 

data that international organizations organize and disseminate to researchers around the world. In 

this volume of working papers, we confront the problems of non-random sampling as we analyze 

various patterns of data to examine a wide range of topics, including foreign aid, remittance 

flows, natural resources, and renewable energy. 

Missing data often hinders research on these subjects. The research in this volume, 

however, recognizes that missing data, too, are data. That is, the students examine patterns of 

missing data as determinants and consequences of global economic and political forces.   

In our first paper, Arjun Krishnan and Meghna Sinha use an innovative research strategy 

to estimate the effect of foreign aid on macroeconomic transparency. They show, in essence, that 

when developing countries receive more foreign aid, those governments increase the availability 

of data on a range of aggregate economic indicators. Their research relies on instrumental 

variables as a solution to the problems of endogeneity and non-random selection.   

The research of Sang Jun Chun and Duy Mai underscores the importance of addressing 

the problem of non-random selection when it comes to foreign aid because its distribution is 

rooted in the political interests of donor countries. The evidence they present convincingly shows 

that domestic economic interests motivate aid donors – at least in part – when they decide which 

developing countries should receive aid.   



 

8 

The next two papers address environmental concerns. Giulia Nardi de Martins and 

Viviana De Santis revisit the effect of foreign aid on the dissemination of data, but with a focus 

on the availability of environmental indicators. As a key contribution, they develop an original 

measure of environmental transparency by examining patterns of missing environmental data. 

Interestingly, and in contrast to the above research on macroeconomic transparency, they find no 

convincing evidence that donors condition their aid on the availability of environmental data, 

even when donors claim to have environmental motivations for distributing foreign aid.  

With the disappointing effect of international forces on environmental concerns in mind, 

we next present research by Katherine Schmidt and Zachary Scherer. They turn our focus 

inwards to the domestic determinants of renewable energy. Their study relies on demographic 

data to examine which types of populations make the most use of renewable energy. While 

existing research has suggested that rural populations are more dependent on fossil fuels, 

Schmidt and Scherer show that these populations also appear to have the strongest interest in 

renewable energy sources. Literature on natural resources – primarily fossil fuels – typically 

leads to the conclusion that their availability is a curse. Schmidt and Scherer leave us with some 

optimism that the very interest groups that rely most on fossil fuels may be the ones to push 

towards the use of renewable resources. 

We follow with a study that focuses on the natural resource curse. Olivia Bisel and Yuou 

Wu examine why the presence of natural resources appears, in some cases, to curse a country's 

economic and political growth, while allowing, in other cases, for sustainable economic growth. 

To address this puzzle, Bisel and Wu return to the question of transparency, examining whether 

data dissemination can mitigate the economic problems associated with natural resources. They 

find that the economic effects of natural resources indeed depend on the availability of 
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macroeconomic data. Specifically, they show that macroeconomically transparent countries 

actually benefit from natural resources, while opaque countries fall victim to the natural resource 

course.  It turns out that transparency brings with it important and previously unknown benefits.  

The final study of this volume thus turns back to the question of what determines 

transparency. Like the first paper in the volume, Valeria Balza and Vickie Chang study the 

determinants of transparency. They, too, examine an international financial flow as a significant 

determinant – but they examine foreign remittances from migrant workers living abroad instead 

of foreign aid. They find that increased remittances lead to increased macroeconomic 

transparency from governments in recipient countries, and that the presence of a democratic 

regime amplifies the positive effect. They suggest that foreign remittances can induce political 

accountability. 

The working papers in this volume, therefore, take into account not only patterns within 

observed data, but also patterns of the very availability of data. Recognizing that patterns of 

missing data are not arbitrary, they explore the supply of data, finding that the macroeconomic 

transparency is both a determinant and a consequence of important political and economic 

factors.. These papers use various techniques to investigate transparency, international financial 

flows, and natural resources. Together, the authors seek to reveal a few of the myriad ways in 

which the world is interconnected through the international political economy.  
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The Effect of Foreign Aid on Macroeconomic Transparency:  
An Instrumental Variable Approach 

 
Arjun Krishnan and Meghna Sinha 

 
1. Introduction 

Foreign aid, a powerful tool of economic development, has the capacity to save lives, 

transform institutions, and stimulate economic growth. However, these upsides do not come 

without risks. Many critics of foreign aid label it a cure worse than the disease because of the 

potential for corruption, dependence, and other issues which nullify its benefits. Practitioners and 

academics alike agree that foreign aid is not an unalloyed good. Successful aid policy depends on 

a wide host of factors, such as the identity of the donor and recipient, economic, social, and 

political conditions in the receiving country, and the nature of the aid being disbursed (Boone, 

1996; Graham & O’Hanlon, 1997; Easterly, 2006; Burnside & Dollar, 1997, 2000).  

         Our paper situates itself in a niche but meaningful corner of the existing discussion 

surrounding foreign aid. We evaluate the effectiveness of foreign aid in producing net-beneficial 

economic outcomes by testing the degree to which Japanese foreign aid commitments explain 

variations in transparency between recipient states in Africa. We focus our analysis on Japanese 

foreign aid because of the country’s historical legacy in using aid policy to leverage changes in 

foreign governments. Using a new transparency index that focuses on the availability of credible, 

aggregate economic data, we define transparency as government disclosure of policy-relevant 

macroeconomic information to the public. We choose transparency as the metric by which to 

evaluate the effectiveness of foreign aid because it correlates with other indicators of good 

governance such as higher levels of economic growth, lower levels of corruption, and stronger, 

more resilient institutions (Kaufmann & Bellver, 2005; Hameed, 2005; Kopits & Craig, 1998; 

United Nations Development Program, 2011) 
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         We empirically investigate this question by first using OLS regression on a panel dataset 

of 1,106 observations of 41 African countries between the years of 1980 and 2010. We find a 

statistically significant relationship between Japanese foreign aid and transparency that is robust 

to other plausible determinants of transparency.  

         In order to address the endogenous relationship between foreign aid and transparency, we 

introduce U.N. Security Council membership as an instrumental variable. Due to the variety of 

potential selection biases onto U.N. Security Council membership, we look only at African 

countries since they adhere to a ‘turn-taking’ norm on the U.N. Security Council. The turn-taking 

norm provides a quasi-experimental exogenous selection rule that we can exploit as an 

identification strategy. Using 2SLS regression, we estimate a positive and statistically significant 

relationship between instrumented foreign aid and transparency. This result confirms our 

hypothesis that the direction of causality runs from Japanese foreign aid towards greater 

transparency. 

 Our analysis is ordered as follows. First, we motivate our exploration of the effect of 

foreign aid on transparency by detailing the existing literature on foreign aid. In this section, we 

highlight previous empirical work on the relationship between foreign aid and correlates of 

transparency and discuss the determinants of U.N. Security Council membership. Next, we 

reveal the sources of our data and provide relevant summary statistics of our selected variables. 

After that, we detail our empirical strategy and present our estimates of the effect of Japanese 

foreign aid on transparency. We conclude with a discussion of our results and contextualize our 

findings around current and future policy debates surrounding foreign aid. 
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Foreign Aid 

Powerful states often wield foreign aid as a tool to influence the behavior of recipients, in 

both domestic and foreign settings. Scholars and policy-makers alike debate the effectiveness of 

foreign aid as a tool, especially in analyzing its impact on economic growth via corruption 

(Mauro, 1995). Various studies produce mixed results. This ambiguity comes not only from 

differing causal theories but also from variations in the measurement of corruption, as well as 

different types of donors and recipients. 

Most analyses of the foreign aid-corruption nexus focus on the effect of aid on economic 

growth. While foreign aid is often well-intentioned, many scholars argue that it produces net-

worse economic outcomes because of its propensity to increase corruption (Svensson, 2000; 

Knack & Rahman, 2007; Knack, 2001, 2004; Tornell & Lane, 1999).  

Some studies find that as governments receive greater aid commitments, they become 

less accountable to their populations, which creates space for corruption (Knack & Rahman, 

2007; Knack, 2001, 2004). Aid constitutes an important source of income in many developing 

countries, which powerful groups can use for private benefit through rent-seeking. Svensson 

(2000), through a game-theoretic, rent-seeking model and preliminary empirical analysis, shows 

that foreign aid increases corruption. This idea agrees with the “voracity effect” from Tornell and 

Lane (1999), which states that in economies with weak legal-political institutions and multiple 

groups in power, income windfalls reduce welfare. Tornell and Lane (1999) argue that powerful 

groups use foreign aid to increase their share of national wealth or appropriation rate at the 

expense of the citizenry.  

 Another strand of the literature suggests that foreign aid improves the quality of 

governance and institutions, thereby reducing corruption (Ear, 2007; Dunning 2004; Tavares, 
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2003). This view contends that donors attach conditions to their aid commitments that induce 

recipient countries to reform their institutions. This enhances accountability and good 

governance, which in turn leads to an increase in efficiency and reduction in corruption. 

 This effect works in two ways. The first channel relates to reputation. Donor countries are 

known to scrutinize government practices of recipient countries and the implementation of 

conditions attached. This scrutiny causes recipient countries to examine their institutional 

behavior in order to ensure access to aid commitments (Tavares, 2003; Stokke, 2013). The 

second mechanism through which aid improves governance is the transmission of expertise and 

technical know-how. Donors may bring expertise otherwise unavailable in developing countries. 

The transfer of technology and institutional best-practices via aid can promote institutional 

reform and improve the quality of governance, which reduces corruption (Martens et al., 2002).   

         Tavares (2003) finds that aid reduces corruption, using the International Country Risk 

Guide indicator of corruption and OECD aid outflows. To address endogeneity, he uses 

geographical and cultural distance to the donor countries as an instrumental variable. Okada and 

Samreth (2012) use a quantile regression model, which also shows that foreign aid reduces 

corruption but does so unequally, with larger effects in countries that have lower levels of 

corruption. They further investigate the effects of aid from powerful states on corruption. They 

find that bilateral aid from France, the United Kingdom, and the United States does not 

significantly impact corruption, but bilateral aid from Japan has a statistically significant effect in 

lessening corruption. Both studies theorize that increased foreign aid may reduce corruption due 

to increased rules, regulations, and expectations of donor states, which reduces the discretion of 

powerful country officials. 
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This line of theory––that donor states’ expectations and regulations shape recipients’ 

behavior––relates to another important ambiguity in the literature: the direction of causality. The 

literature reviewed so far looks at the effect of aid on institutional quality. A wealth of literature, 

however, also evaluates the impact that corruption can have on attracting foreign aid. Various 

countries and international organizations have claimed that institutional quality plays an 

important role in determining which states receive their good-will (Stokke, 2003; Alesina & 

Dollar, 2000). 

         In their 1998 report, Assessing Aid: What Works, What Doesn’t, and Why, the World 

Bank argues that in rethinking aid, donors (including themselves) should target “low-income 

countries with sound economic management.” This reasoning is logical––focus on the countries 

that need the most help but will not abuse the funds provided to them. Although this idea sounds 

promising, studies show high levels of variation in how states prioritize institutional quality 

when making decisions about aid (Alesina & Weder, 2002; Okada & Samreth, 2012; Alesina & 

Dollar, 2000; Stokke, 2003). 

          Alesina and Weder (2002) find that the United States gives more aid to countries that are 

more corrupt; although, the US favors democracies over non-democracies. Alesina and Weder 

theorize that the US does not purposefully allocate aid to more corrupt states, but rather uses aid 

as a tool of foreign policy and prioritizes democratic institutions over corruption levels. In 

contrast, the study shows a significant negative correlation between corruption and Scandinavian 

and Australian aid. The authors theorize that because these states have no former colonies, aid 

allocation is not tied to a colonial history, and they can base donation choice on institutional 

quality. Okada and Samreth (2012) provide a similar explanation as to why bilateral aid from 
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Japan has a significant negative effect on corruption, whereas France, the UK, and the US -- all 

former colonial powers -- do not have this effect.  

 Although many studies of foreign aid describe its effectiveness in achieving short-term 

objectives, much of the literature avoids identifying the relationship between aid and long-term, 

sustainable development outcomes. This feature explains many scholars’ disagreements on 

whether or not aid constitutes good development policy. Aid advocates play up the relationship 

between aid inputs and the immediate outputs produced – e.g. building of infrastructure, 

provision of technology etc. – whereas long-time critics point to the gap between aid inputs and 

broader outcomes such as poverty and literacy rates (Riddell, 2009). The inconsistency in how 

foreign aid scholars define successful development outcomes is partially responsible for creating 

the contentious debate in the literature. 

         Another issue that plagues foreign aid literature – as well as social science research more 

broadly – is the problem of the counterfactual. The challenge of identifying the effectiveness of 

foreign aid in producing better institutional behavior lies in the inability to compare how a 

government behaves with aid versus how it behaves without it (Riddell, 2009). Although we also 

contend with the counterfactual, we attempt shed some light on how government behavior and 

institutional quality changes with the presence of foreign aid. Without the ability to completely 

randomize the distribution of foreign aid commitments, we utilize an instrumental variable 

approach in order to correct for the endogeneity of foreign aid. 

 

Disentangling Foreign Aid from Transparency 

Studies of the effects and determinants of foreign aid suffer from endogeneity bias. 

Theory and intuition suggests that foreign aid and indicators of good governance are mutually-
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reinforcing (Alesina & Weder, 1999). For example, the fact that poorer countries receive more 

foreign aid does not necessarily mean that aid causes poverty. Instead, it suggests that foreign aid 

donors might systematically target poor countries. In the context of our research question, the 

fact that countries with poorly developed institutions and weaker transparency receive more aid – 

if they do – may suggest that donors are attempting to furnish a greater level of transparency, not 

that aid worsens transparency. 

In order to deal with the issue of endogeneity, authors utilize a diverse set of 

identification strategies. Busse and Gröning (2009) use an instrumental variables approach on a 

panel dataset of 106 countries to estimate the effect of aid on the quality of governance. They 

find that aid has a negative effect on the quality of governance. However, the authors use an 

aggregated measure of aid – total Official Development Assistance – and therefore produce 

results that are potentially too general in nature. Different types of foreign aid may produce 

different social and economic outcomes. Knack (2001) finds that technical assistance – a distinct 

type of aid – may weaken the democratic quality of recipient countries, while other forms of aid 

are net-beneficial to institutional quality. 

         Asongu (2012) notes that development assistance not only affects the quality of 

institutions in the recipient countries, but that foreign aid is often contingent on the quality of 

institutions in the beneficiary countries. This demonstrates an endogenous relationship due to the 

plausible reverse-causality between foreign aid and quality of institutions. 

Asongu (2012) looks at the effect of development assistance on corruption using a panel 

of 52 African countries from 1996 through 2010 and highlights the endogeneity issue. Asongu 

uses two-stage least squares (2SLS) regression analysis to identify the direction of causality 

between development assistance and quality of institutions. Using legal origins, income-levels, 
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and religious-domination as instrumental variables, Asongu finds foreign aid to significantly 

increase the amount of corruption, indicating that the direction of causality runs from foreign aid 

towards quality of institutions. 

Tavares (2003) estimates the impact of foreign aid on corruption using geographical and 

cultural distance to the donor countries as instrumental variables. The author finds aid to have a 

negative and statistically significant effect on corruption. However, given the intuition that more 

corrupt countries are the ones that receive larger aid inflows, the coefficient on actual aid flows 

is likely biased down by reverse causation. The finding that the coefficient on instrumented aid is 

universally higher in absolute value than the coefficient on actual aid confirms the presence of 

endogeneity and suggests that causality runs from aid towards corruption. 

Economic Implications of Transparency 

 We choose to look at transparency in order to evaluate the effectiveness of foreign aid as 

a tool to improve recipient governments and their states’ development. Increased government 

transparency can not only reduce corruption but also can create net-beneficial economic 

outcomes (Stiglitz, 1999; Kaufmann & Bellver, 2005; Hameed, 2005; Hollyer et al., 2016).  

 Kaufmann and Bellver (2005) argue that higher government transparency plays an 

important role in increasing socio-economic and human development indicators, improving 

competitiveness, and reducing corruption. This is particularly important for developing countries 

because increased transparency can improve economic conditions. Hameed (2005) and Kopits 

and Craig (1998) argue that fiscal transparency improves economic performance by reducing 

uncertainty. Transparency can affect economic variables including risk premiums in financial 

markets, foreign direct investment, credit ratings, and asset allocation (Hameed, 2005: 6; Kopits 

& Craig, 1998; Shen & Sliwinski, 2014). In addition, transparency works against market failures 
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by reducing high levels of imperfect information and encouraging efficient resource allocation 

(Stiglitz, 1999: 16; Kaufmann & Bellver, 2005: 2; Sen, 1981; Hameed, 2005).   

Our definition of transparency derives from relevant studies: the public’s ability to 

understand the link between government policies and their outcomes, and the quantity of 

information the government disseminates (Hollyer et al., 2016: 34; Broz, 2002; Bisel & Wu, 

2017; Kopits & Craig, 1998). Under this broad definition, we look specifically at economic 

transparency and employ the HRV index, which Hollyer, Rosendorff, and Vreeland developed as 

an objective and rigorous measure of transparency (Hollyer et al., 2014, 2016).  

While other transparency measures may use subjective judgment from experts, the HRV 

index is objective because it looks at the dissemination, or lack thereof, of credible data. The 

creators use missing data – specifically the missingness of aggregate economic data – to their 

advantage. They argue that “the availability of credible information in a polity [is] a measure of 

transparency” (Hollyer et al., 2014, 2016: 40).  

We use the HRV index because of its focus on aggregate economic data, as reported in 

the World Bank’s World Development Indicator (WDI) data series. We try to demonstrate the 

effectiveness of foreign aid in creating net-beneficial economic outcomes. As we mention above, 

transparency, particularly economic transparency, plays an important role in improving 

economic conditions. 

 

UNSC Membership: An Exogenous Source of Variation 

            In order to determine the direction of causality in the relationship between foreign aid and 

transparency, we introduce U.N. Security Council membership as an instrumental variable. In 
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order for our instrumental variable to be valid, it must satisfy three basic conditions: exogeneity, 

relevance, and the exclusion restriction.  

Instrument exogeneity suggests that our instrumental variable must be free from selection 

bias. That is, it should be uncorrelated with systematic biases that confound our ability to cleanly 

identify a causal relationship between UNSC membership and transparency. We address this by 

including only African states in our instrumental variable. Previous literature on the determinants 

of U.N. Security Council membership suggests that African countries commit to a turn-taking 

norm of selecting the regional representative in the Security Council (African Union, 2006; 

Vreeland & Dreher, 2014; Dreher et al., 2014).  

According to Vreeland and Dreher (2014), this turn-taking norm offers a unique 

opportunity to treat African membership on the UNSC as idiosyncratic, thereby attenuating 

concerns of selection bias. Relative to other regions, countries in Africa exhibit the strongest 

commitment to turn-taking and are the only region for which there is an explicit commitment to 

the norm in writing (Vreeland & Dreher, 2014; African Union, 2006; Dreher et al., 2014). These 

countries’ adherence to the selection rule of rotating seats presents an opportunity to treat our 

instrumental variable as exogenous. Therefore, UNSC membership satisfies the exogeneity 

requirement, as membership is a function of where the country is placed – arbitrarily – in the 

UNSC queue. 

The relevance condition suggests that our instrumental variable must explain variations in 

our explanatory variable of interest. In other words, U.N. Security Council membership must be 

correlated with Japanese foreign aid. Theory and empirical evidence supports this relationship, as 

scholars have demonstrated that Japan allocates foreign aid according to foreign policy goals in 
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order to influence outcomes in the UNSC (Lim & Vreeland, 2011; Vreeland & Dreher, 2014: ch. 

5).  

Additionally, Vreeland and Dreher (2014) note a series of other plausible threats to the 

exogeneity of our instrumental variable. Countries more likely to receive financial perks may 

win non-permanent membership more frequently. For example, if a country receives more aid 

from Japan or another country, they may be more likely to win election onto the UNSC. 

         Another potential threat to the exogeneity of UNSC membership is population. One 

possible explanation is that more populous countries may enjoy more influence in global affairs 

and thus receive more financial perks. The prestige that comes with global influence may bias 

their selection onto the UNSC (Vreeland & Dreher, 2014). The authors also find the presence of 

interstate and intrastate warfare to be a determinant of UNSC membership. These findings 

construct a plausible case that selection onto the UNSC is a nonrandom process.  

With that said, the concerns of exogeneity with UNSC membership pale in comparison to 

the selection problems faced by similar studies. Our decision to limit our study to African 

countries only attenuates these biases – there is less variation between African countries in terms 

of population size and the turn-taking norm allows us to treat selection onto the UNSC as 

idiosyncratic. 

 

Japan’s Foreign Aid Strategy 

         We choose to study Japan for two main reasons. First, Japan has explicitly stated the 

goals that inform its foreign aid decisions, specifically “structural reform in economic and social 

spheres” (Sunaga 2004). Second, as stated before, Japan uses aid as a tool of foreign policy to 

increase its influence in recipient states, particularly UNSC member states.  
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 In 1992, the Japanese cabinet approved an Official Development Assistance (ODA) 

Charter, which provides guidance and a foundation for Japanese foreign aid policy. The 

government revised the charter in 2003 and once more in 2015. The latest iteration of the charter 

lists “preventing fraud and corruption” as one of its main goals and states that Japan will provide 

assistance for “improvements in governance which include the training of civil servants and 

institutional capacity building for anti-corruption” (Economic Bureau, 2015). This suggests that 

Japan intends to induce positive changes through aid in recipient countries. 

 Japanese action towards non-permanent members of the U.N. Security Council also 

supports the idea that Japan attempts to influence recipients through aid. Vreeland and Dreher 

(2014) estimate “that when countries serve on the UNSC, they receive 72 percent more foreign 

aid from Japan” (Vreeland & Dreher 2014: p. 151).  

 Lim and Vreeland (2013) provide historical context for Japan’s strategic aid usage by 

explaining the importance of international institutions to Japan. They argue that after World War 

II, Japan prioritized participation in international organizations not only to improve their 

acceptance in the global community but also to legitimize their actions, particularly those related 

to security (Lim & Vreeland, 2013). If the United Nations, specifically the UNSC, provides the 

foundation for legitimate Japanese action, this explains why Japan wants to increase its influence 

over the institution to better control the agenda, voting, and debates.  

Both factors––their stated goals in the ODA charter and the increased aid to non-

permanent UNSC members––demonstrate the intentionality of Japanese aid decisions. This is 

significant for our research agenda, since we attempt to show that Japanese aid commitments 

induce transparency-related changes in recipient countries. 
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2. Methodology 

Descriptive Data  

Table 1. Description of Independent and Dependent Variables 

Variable Variable Type Source Description 

Transparency Dependent 
Variable 

HRV Index Transparency based on the 
dissemination of aggregate 
economic data 

Japanese 
Foreign Aid 
commitments 

Independent 
Variable 

AidData (from 
OECD DAC’s 
Credit Reporting 
System) 

Log of foreign aid commitments 
from Japan in constant United 
States dollars (USD) 

 
 
Dependent Variable 

Figure 1. Frequency of HRV Index  

 
Figure 1 shows the distribution of the HRV index for countries in Africa. The minimum value is -6.67 and the 
maximum is 4.26. The mean is 0.024. This compares to a minimum of -6.67, a maximum of 9.98, and mean 0.79 
across all countries in the HRV index. It follows that transparency in Africa is low compared to the world average. 
See Appendix Table B2 for descriptive statistics of the HRV index.  
 

As for our dependent variable, we use the HRV index, an innovative measure of 

corruption and transparency based on the “dissemination of aggregate economic data through 
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international organizations” (Hollyer et al., 2014, 2016). The creators use missing data – a 

common feature of social science research – to their advantage by treating missing data as data. 

They hypothesize that data is missing for a reason – the tendency, or lack thereof, to disclose 

aggregate and credible economic data speaks to a government’s transparency on macroeconomic 

policy outcomes. 

          The index employs Bayesian item response theory to create a dynamic model that uses a 

country’s transparency to predict the inclusion or exclusion of data. This data comprises 240 

variables from the World Development Indicators (WDI). The resulting index is continuous from 

the value -10 (least transparent) to 10 (most transparent). If a state’s HRV score increases, this 

means their transparency has increased. The index captures a measure of transparency for 125 

countries from the years 1980 to 2010. Figure 1 shows the distribution of the HRV index for the 

41 African countries included in the index which also receive aid from Japan. 

         The HRV Index uses dissemination through international organizations to deal with 

issues of credibility. International institutions like the World Bank will only include the 

economic data countries release in their databases if this data is credible and passes their 

standards of rigor (Hollyer et al., 2014, 2016) 
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Independent Variable 

Figure 2. Frequency of Natural Log of Japanese Foreign Aid Commitments in Africa 

 
Using overlaid histograms, Figure 2 shows the differences in the distribution of Japanese foreign aid commitments 
for African countries with high transparency (positive HRV) and low transparency (negative HRV). As a 
preliminary analysis, this shows that the distribution of Japanese ODA commitments for high transparency countries 
is higher than that of low transparency countries, which suggests a positive relationship between foreign aid and 
transparency. See Appendix Table B1 for descriptive statistics on Japanese aid commitments in Africa.  
 

For our independent variable we use foreign aid commitments from Japan to 41 recipient 

countries in Africa from 1980 to 2010. Foreign aid commitments differ from foreign aid 

disbursement, which may affect our results. Nevertheless, various studies argue that foreign aid 

commitments are a superior measure to disbursements because donors have more control over 

this variable (Berthelemy & Tichit 2002; Dreher, Nunnenkamp, & Thiele, 2008). Additionally, 

while disbursements are based on a recipient’s willingness and capability to acquire the money, 

disbursements data are not always available. Again, we choose Japanese foreign aid because 

Japan does not have colonial ties in Africa, has stated its prioritization of reducing corruption 

through aid, and because Japanese foreign aid is highly correlated with UNSC membership, our 

instrumental variable. 
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Figure 2 demonstrates that at a preliminary level, the statistics support our hypothesis that 

larger foreign aid commitments from Japan associate with a greater transparency. We find that 

the mean logged foreign aid commitments from Japan for states with negative HRV (low levels 

of transparency) is 16.20. The mean (17.31) is higher for states with a positive HRV (high levels 

of transparency). 

This pattern suggests there is a positive relationship between foreign aid commitments 

from Japan and transparency. Nevertheless, we must account for potential omitted variable bias, 

since factors other than foreign aid may drive the relationship between the two main variables. In 

the next section, we introduce a set of control variables in order to test the robustness of the 

relationship between Japanese foreign aid commitments and transparency. 

 

Control Variables  

Table 2. Description of Control Variables 

Variable Source Measure 

GDP per capita UNdata Natural log of GDP per capita 
in constant US dollars 

Participation in IMF Programs IMF Dichotomous indicator  

Regime Type (i.e. Democracy) Polity IV’s Polity 2 Scale of 0-20 

 

We extracted the control variables we use from relevant studies on the determinants of 

transparency and similar outcome variables (Hollyer et al., 2011, 2014, 2016; Hameed, 2005; 

Kaufmann & Bellver, 2005; Andreula et al., 2009).  

 We first control for GDP per capita, which likely affects a government’s ability to collect 

and disseminate high quality statistical data. Since democracies tend to be more transparent 

(Hollyer et al., 2011) and have, on average, higher incomes than non-democracies, failure to 
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control for GDP per capita may bias the coefficient on our democracy measure upwards. Our 

GDP per capita data is measured in PPP terms. It comes from the UNdata database and has no 

missing values.  

 In addition to GDP per capita, we control for participation in IMF programs. The IMF 

often requires that governments receiving support publish relevant economic data. The “Public 

Availability of Information,” particularly the “publishing of comprehensive fiscal information” is 

a pillar of the IMF Fiscal Transparency Guidelines (International Monetary Fund). Furthermore, 

the IMF has been disproportionately likely to extend programs to dictatorships during parts of its 

history (Vreeland 2003). Thus, failure to control for this potential confound may bias our 

coefficient of interest upwards. 

 Finally, we control for regime type using Polity IV’s Polity2 variable, which measures 

regime type on a scale from 0 to 20, with 0 representing a low democracy score and 20 

representing a high democracy score. We control for regime type for three main reasons. First, 

studies have found evidence that democratizing countries receive increased foreign aid (Alesina 

& Dollar 2000). Second, we further reason that democracies are more likely to release aggregate 

economic data since they give greater value to transparency and accountability (Hollyer et al., 

2011, 2014, 2017; Rosendorff & Vreeland, 2006). Third, since Japan is a democracy, it may give 

more aid to other democracies (Alesina & Dollar, 2000; Alesina & Weder, 2002). 

 

Instrumental Variable -- UNSC Membership 

To overcome the endogeneity issue, we use an instrumental variable: membership in the 

United Nations Security Council. The variable U.N Security Council membership is a 
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dichotomous indicator, coded 1 for when a state sits as a non-permanent member of the Security 

Council and 0 for all other years.  

We choose U.N. Security Council membership for our instrumental variable because it 

satisfies the three conditions of validity: instrument relevance, instrument exogeneity, and the 

exclusion restriction.  

First, the instrument is relevant as Lim and Vreeland (2011) show––Japan allocates 

foreign aid as a tool of foreign policy to influence outcomes in the Security Council. More 

generally, in years that states serve on the Security Council as non-permanent members, their 

foreign aid inflows increase. This holds for foreign aid inflows from Japan (Lim & Vreeland 

2003).  

Second, our instrumental variable is exogenous, or free from selection bias. In other 

words, UNSC membership should be uncorrelated with systematic biases that would confound 

our ability to clearly identify a causal relationship between UNSC membership and transparency. 

As mentioned earlier, some potential selection biases that may determine UNSC membership are 

international prestige, population, and interstate/intrastate warfare (Vreeland & Dreher 2014). 

To address these concerns, we take certain measures that allow us to treat UNSC 

membership as exogenous. Vreeland and Dreher (2014) point to a unique feature of African 

membership on the U.N. Security Council: the turn-taking norm. As detailed earlier, an arbitrary 

selection rule of UNSC membership by African countries allows us to treat the instrument as 

idiosyncratic. According to Vreeland and Dreher (2014), African countries have explicitly 

committed to turn-taking in writing and exhibit the strongest commitment to this norm as 

compared to other regions. Therefore, in the data, we look only at country-years of membership 

to the U.N. Security Council by African countries. 
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Empirical Analysis 

 In this section, we present the results from our empirical analysis. Table 3 displays the 

estimates from multivariate OLS regression. Table 4 displays the results from 2SLS regression, 

instrumenting U.N. Security Council membership for the natural log of Japanese foreign aid. 

In column (1) of Table 3, we observe the results of our bivariate estimation of the effect 

of foreign aid on transparency. All else equal, a unit increase in the natural log of Japanese 

foreign aid corresponds to a .15 increase in the HRV index. Our result is statistically significant 

at the 1% level. Taken in isolation, this result suggests that Japanese foreign aid has a positive 

and statistically significant correlation with transparency. 

Columns (2) through (4) present our estimates of the effect of Japanese foreign aid on 

transparency. As noted earlier, the level of democracy in a country, its participation in IMF 

programs, and GDP per capita are all plausible determinants of transparency. The attenuation of 

the coefficient on foreign aid over the various specifications suggests the presence of omitted 

variables bias in the barebones specification and preceding descriptive analysis. Identifying the 

effect of foreign aid on transparency without a consideration for other plausible determinants of 

transparency leads to an overestimation of the share of the data that foreign aid explains. The 

models with control variables, therefore, provide a more precise estimate. 
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Table 3. OLS Estimates Regressing Transparency on Foreign Aid (natural log) 

  (1) (2) (3) (4) 
VARIABLES Transparency 
          
Foreign Aid (natural log) 0.147*** 0.142*** 0.133*** 0.164*** 

(0.015) (0.014) (0.015) (0.014) 

Democracy 0.110*** 0.112*** 0.106*** 

(0.005) (0.005) (0.006) 

IMF Program Participation -0.134* 0.037 

(0.069) (0.068) 

GDP per capita 0.000*** 

(0.000) 

Constant -1.680*** -1.690*** -1.416*** -2.264*** 

(0.267) (0.242) (0.265) (0.262) 

Observations 2,502 2,474 1,935 1,935 

R-squared 0.038 0.212 0.227 0.289 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 Column (4) suggests that the effect of Japanese foreign aid on transparency is robust to 

other plausible determinants of our dependent variable. All else equal, a unit increase in the 

natural log of Japanese foreign aid is predicted to correspond to an approximately .16 increase in 

the HRV Index and is statistically significant at the 1% level. This suggests a similarly positive 

and statistically significant relationship between our explanatory and outcome variable as in 

column (1). Democracy is also estimated to be statistically significant at the 1% level, however 

the magnitude of its effect is relatively smaller than that of foreign aid. 
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2SLS Regression Analysis 

The results from OLS regression suggest a positive and robust correlation between 

Japanese foreign aid and transparency. As presented earlier, theory suggests that we cannot 

identify the direction of causality between foreign aid and transparency because of their 

mutually-reinforcing relationship. In order to identify the direction of causality, we introduce an 

instrumental variable – U.N. Security Council membership – and estimate its effect on 

transparency using 2SLS regression analysis. We exploit the exogenous variation of selection 

onto the U.N. Security Council by African countries in order to overcome the endogeneity 

challenge. 

 Column (1) of Table 4 presents our preliminary results for the effect of instrumented 

foreign aid on transparency. A unit increase of instrumented foreign aid corresponds to a .74 

increase in the HRV Index. Columns (2) through (4) present our instrumented estimates with the 

addition of the selected control variables used to produce our OLS estimates. As in the earlier 

case, the attenuation of the coefficient of instrumented foreign aid suggests the presence of 

omitted variables bias in column (1). Notably, instrumented foreign aid is statistically significant 

at the 1% level across the various specifications. In column (4), a unit increase of instrumented 

foreign aid corresponds to a bigger effect in the HRV Index. 

In order to test the strength of our instrumental variable, we conduct an F-test on our 

first-stage results. We do this in order to determine if we can reject the null hypothesis that the 

coefficient on the UNSC membership variable -- our instrument -- is equal to zero. We estimate 

an F-statistic of 26.99, which suggests that we a) can reject the null hypothesis that the 

coefficient on UNSC membership is equal to zero, and b) can conclude that our instrumental 
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variable is not weak, as it passes the Staiger-Stock ‘rule-of-thumb’ test of being greater than 10 

(Staiger & Stock 1997). 

Table 4. 2SLS Estimates Regressing Transparency on Instrumented Foreign Aid 
  (1) (2) (3) (4) 
VARIABLES Transparency 
          
Instrumented Foreign Aid 0.740*** 0.770*** 0.694*** 0.688*** 

(0.168) (0.150) (0.158) (0.146) 
Democracy 0.102*** 0.110*** 0.101*** 

(0.007) (0.007) (0.007) 
IMF Program 
Participation -0.385*** -0.118 

(0.116) (0.100) 
GDP per capita 0.000*** 

(0.000) 
Constant -11.679*** -12.265*** -10.666*** -11.066*** 

(2.828) (2.518) (2.602) (2.452) 

Observations 2,484 2,456 1,921 1,921 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 

3. Conclusion 

 Powerful states often wield foreign aid as a tool of foreign policy. In this paper we 

address the effectiveness of foreign aid in changing the behavior of recipients. We look 

specifically at the effect of Japanese foreign aid on transparency, measured by an innovative 

index that measures government transparency based on the dissemination of aggregate economic 

data. We contend that greater Japanese foreign aid commitments lead to higher levels of 

transparency in recipient countries. We empirically test this hypothesis using OLS regression on 

a panel dataset of 1,016 observations of 41 African countries from 1980 to 2010. We find a 

positive relationship that is robust to other possible determinants of transparency. We address the 

issue of endogeneity via 2SLS regression analysis with U.N. Security Council membership – 

limited to African country-years – as an instrumental variable. 
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 Our analysis finds that greater levels of Japanese foreign aid commitments induce greater 

levels of transparency by recipients. Why might that be the case? There are several potential 

explanations borne by theoretical and empirical evidence. 

 The first potential driver is what Tavares (2003) notes as the conditionality effect. It is 

possible that foreign aid might be associated with rules and conditions that limit the discretion of 

the recipient country’s officials. If Japan, for example, stipulates that foreign aid can only be 

channeled towards a specific sector and that there will be penalties if this instruction is violated, 

this may induce local officials in the recipient country to act less corruptly. On the margin, this 

can generate more public and private support for transparent institutions in the recipient country. 

If corruption is rampant, then the recipient government may find it less acceptable to disclose 

large amounts of information at the risk of revealing evidence of their own corruption. 

 A second potential explanation with which our findings align is the liquidity effect. 

Tavares (2003) describes the effect as follows: if foreign aid alleviates public revenue shortages 

and increases the salaries for public employees, then it may diminish the supply of corruption by 

public officials. This argument assumes that corruption by public officials stems from economic 

grievances (e.g. resentment due to poor salary, underwhelming benefits, and lack of health 

insurance). If foreign aid results in greater salaries, then those individuals will be less likely to 

engage in rent-seeking behavior – this has the cumulative effect of increasing government 

willingness to act more transparently, as they will have (relatively) less corruption to hide. 

 One avenue that our analysis leaves relatively unexplored is the differences between 

different types of foreign aid and the effects that they induce. Our data does not distinguish 

between foreign aid disbursed for a particular purpose such as humanitarian/technical assistance 

or specific prioritization of industry sectors. These variations can reasonably affect a recipient 
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country’s domestic response. Future empirical work on this topic should seek to identify the 

effect of variations in the stated purpose of aid on the short-run and long-run responses of 

recipient countries. 

 We present the following two recommendations as an overarching framework intended to 

extend our findings to the realm of policy and guide the development of Japanese foreign aid 

strategies in both the near-and-long-term. 

1. Japan should continue its role as an active participant in liberal international institutions 

and maintain its commitment to the international system of foreign aid and economic 

development. 

2. Japan should tap into its deep international influence by continuing to channel its use of 

foreign aid towards influencing foreign policy outcomes. Specifically, Japan should 

innovate with the role of incentives, including – but not limited to – ‘attaching strings’ to 

its aid commitments in order to cultivate better governance practices by recipient 

countries. 

Our findings should generate faith in the ability of the international aid system to produce 

net-beneficial economic outcomes. Although aid commitments are not a silver-bullet solution, 

our results suggest that – conditional on certain factors – aid is a useful policy lever that 

countries can use to alter foreign and domestic policy outcomes. Japan has a reputation in the 

international community as a dynamic change-agent that systematically works to shape outcomes 

in a manner favorable to the liberal order. Our findings suggest that Japanese foreign aid 

commitments leave a lasting impression on recipient countries. We contend that this finding 

should be used as a blueprint for Japan’s current and future development assistance policy. 
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Appendix A 

Frequency of Japanese Foreign Aid Commitments for all recipient countries in Africa 

Figure A1: Frequency of Japanese Foreign Aid Commitments 

 
This histogram shows the distribution of Japanese foreign aid commitments in Africa in millions constant USD. The 
red line shows the maximum value at 3000.39 million USD.  
 
Figure A2: Frequency of Japanese Foreign Aid Commitments in Africa (natural log) 
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Appendix B 

Descriptive Statistics for Independent and Dependent Variable 

Table B1 - Descriptive Statistics for Japanese Foreign Aid  

Japanese Foreign Aid* Observations Mean  Standard Deviation 

All Values 1,016 16.416 1.879 

HRV [-10, 0] 609 16.061 1.775 

HRV (0, 10] 407 16.948 1.907 
*natural log 
These descriptive statistics show the difference between Japanese foreign aid commitments for countries with low 
and high transparency. The mean of Japanese ODA for high transparency is 16.95 and 16.06 for low transparency 
countries. As a preliminary analysis, this demonstrates that higher transparency is associated with higher levels of 
foreign aid.  
 

Table B2 - Descriptive Statistics for HRV Index 

HRV Index Observations Mean  Standard Deviation 

All Values 2,502 0.794 1.744 

HRV [-10, 0] 1,306 -0.724 .643 

HRV (0, 10] 1,466 1.866 1.456 
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Switzerland and Mountains: 
The Political Economy of Switzerland’s Foreign Aid 

 
Sang Jun Chun and Duy Mai1 

 
1. Introduction 
 

On Wednesday June 1st, 2016, prominent European leaders gathered in Switzerland for 

the ceremonial opening of the Gotthard Base Tunnel. At 35 miles long, the project is the longest 

tunnel in the world, surpassing the Seikan Tunnel of Japan and the Eurotunnel connecting France 

and England. After 17 years and $12.5 billion investment from the Swiss government, the tunnel 

is expected to decrease the travel time between Zurich and Milan by 45 minutes. To complete 

this monumental feat, Swiss engineers drilled through the Alps, worked with 73 different kinds 

of rock at different temperatures and consistency, excavated more than 28 million tons of rocks, 

and devised impromptu plans to handle crumbling structures and underground rivers they found 

along the way. Swiss Federal President Johann Scheinder-Ammann remarked that the tunnel was 

a “giant step for Switzerland”, and Swiss transportation minister Doris Leuthard regarded the 

project as a milestone that represents what Swiss engineers can achieve.2 

Switzerland, as one of the most mountainous countries in the world, has perhaps the 

highest level of expertise when it comes to dealing with mountainous terrain. Switzerland has 

overcome this geological challenge by using technology and innovation developed by domestic 

firms. The completion of the Gotthard Tunnel, a trophy for many Swiss firms that participated in 

                                                           
1 Acknowledgments: We especially thank Dr. James R. Vreeland for his outstanding research assistance. We would 
like to extend our gratitude to Valeria Balza, Olivia Bisel, Vickie Chang, Griffin Cohen, Viviana De Santis, Isabelle 
Hupez, Arjun Krishnan, Giulia Martins, Zach Scherer, Katie Schmidt, Meghna Sinha, and Yuou Wu for their useful 
comments 
2 See BBC articles, “Gotthard tunnel: World's longest and deepest rail tunnel opens in Switzerland” 
http://www.bbc.com/news/world-europe-36423250, and “Swiss Gotthard rail tunnel - an engineering triumph” 
http://www.bbc.com/news/world-europe-36416506. 
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its construction, has made the world once more aware of Switzerland’s expertise in mountains. 

As such, countries, especially the mountainous ones, that witness the technological wonders of 

Switzerland would seek the work of these Swiss firms that boast experience dealing with 

mountains. Not surprisingly, Swiss firms, such as ASEA Brown Boveri (ABB), have long been 

providing technology and equipment to countries all over the world to assist in building 

countless infrastructure in mountainous terrain. 

Switzerland has a history of cooperating with mountainous countries. Examples include 

Switzerland’s recent activities in Central Asia. In 2002, celebrating the International Year of 

Mountains, Switzerland implemented the Pamir Strategy Project in Tajikistan, one of the most 

mountainous countries in the world.3 Funded by the Swiss National Science Foundation and the 

Swiss Agency for Development and Cooperation, a Swiss-Tajik team further built on the project 

to implement sustainable development in the Tajik Pamir Mountains. To demonstrate its interests 

in mountains, Switzerland also supported the University of Central Asia in the publication of a 

77-page long regional report in 2012 titled “Sustainable Mountain Development in Central Asia” 

that features comprehensive research on mountain ranges in Central Asia from 1992 to 2012.  

Franz von Daeniken, a Swiss state secretary of foreign affairs, explains that Switzerland’s 

interest in newly independent countries of Central Asia lies in the region’s economic and 

political potential. In his report, Daeniken notes that, “thinking about Central Asia, Switzerland 

has no hidden political agenda. It has a clear and keen interest in seeing these countries progress 

in their political and economic transformation” (Daeniken, 2003, p. 13). 

Due to geographical hindrances, many mountainous countries are poor (World Bank, 

1992, Jalan & Ravallion 1998). Many of them cannot afford Swiss firms. For such reason, the 

Swiss government, with its special interests in mountainous countries, may seek to subsidize 
                                                           
3 For the study stemming from this effort, see Breu et al (2005). 
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foreign projects by providing aid to develop mountainous countries. We therefore hypothesize 

that Switzerland uses its Official Development Assistance (ODA) to incentivize mountainous 

recipients, which are likely to employ Swiss firms for infrastructure constructions, to hire Swiss 

firms with abundant experience in working with mountains. This aid produces a mutually 

beneficial situation for both the donor and recipients: recipients enjoy development, while the 

Swiss government enjoys increased influence and demand for its domestic firms abroad.  

This study proceeds as follows. Section 2 and 3 provide background information and our 

argument based on relevant literature. In section 4, we discuss preliminary empirical analysis as 

well as the methodology for our regression analysis. We then turn to section 5, which discusses 

the results of our regression analysis. Section 6 then presents prominent examples of 

Switzerland’s political economy narrative. We conclude the paper with our political economic 

findings and a discussion of possible future research.  

 

2. Determinants of Foreign Aid 

Past research on the determinants of foreign aid shows that donors do not only disburse 

foreign aid for altruistic reasons. Morgenthau (1962) criticizes the US foreign aid programs for 

their incoherency, arguing that foreign aid serves as a medium for donors to “exchange political 

advantages for economic favors” (p. 308). Dudley and Montmarquette (1976) outline the three 

expectations of donors when disbursing foreign aid: (i) aid recipients will behave favorably to 

the donors’ political interest, (ii) recipient countries will consume more of donors’ exports, and 

(iii) recipient countries’ residents will enjoy a higher standard of living (p. 133). To this, Dudley 

(1979) finds that such aid disbursement patterns suggest donor countries competing for 

influence. When it comes to multilateral engagements, Dreher, Sturm, and Vreeland (2009) note 
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that countries occupying an important international political position, such as a seat on the 

United Nations Security Council, enjoy increased World Bank loans.4 

We further observe the strategic nature of aid disbursement. Focusing specifically in East 

Asian region, McGillivray and Morrissey (1998) claim that donors such as Japan provide aid to 

foster economic cooperation more than to facilitate need-based development. Similarly, Baker 

and Cooner (2014) demonstrate a connection between German arms sales and recipients of 

German aid. Grounder and Sen (1999), in assessing Australia’s aid to Indonesia, conclude that 

such “aid program can be categorized as having political and strategic as well as investment 

interests” (p. 385). Further supporting these arguments, Schraeder, Hook, and Taylor (1998) 

reject the widespread claim that foreign aid is an altruistic tool used to improve the human 

condition. All these studies suggest that donors choose to give aid when they expect something 

in return, such as economic benefits or political influence.5 

The literature also suggests that democracy is a major determinant of foreign aid. Alesina 

and Dollar (2000) find a positive relationship between democratic institutions and major aid 

donors including the United States, the United Kingdom, the Netherlands, and the Nordic 

countries (p. 49). Of course, donors do not only target democracies but also non-democracies to 

induce positive change in them. For less democratic regimes, Bermeo (2011) shows that aid from 

democratic donors leads to increased likelihood of successful transition to democracy. 

Other studies also indicate that donors like democracy. Dollar and Levin (2006) show 

that from 1984 to 2003, donors have become more selective in giving aid by favoring democratic 

countries, which hints at foreign aid used as a tool to promote democracy around the world. 

                                                           
4 For literature on strategic patterns of multilateral aid giving, see Grilli & Riess (1992), Neumayer (2003c), 
Kuziemko & Werker (2006), Bearce and Tirone (2008), and Kilby (2009). 
5 For literature on the strategic nature of foreign aid, see McKinlay & Little (1977), Hoeffler & Outram (2011), and 
Berthélemy (2006).  For political economy of foreign aid delivery tactics, see Dietrich (2012). 
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Specifically, Sielaff and Skillman (2014) find that the Netherlands encourages democracy abroad 

by rewarding more aid to countries with better civil and political liberties and less aid to 

countries that violate human rights.6 

Although democracy seems important, it is certainly not the only key determinant. The 

strategic-nature of aid disbursement cannot be neglected. In addition to highlighting democracy 

as an important determinant of aid, the aforementioned study by Alesina and Dollar in 2000 also 

suggests several determinants that capture the strategic interests of donors. These determinants of 

strategic interests include historical colonial status and population. Furthermore, Ali and Isse 

(2006) find that a recipient country’s taxes on international trade and government spending affect 

foreign aid, thus demonstrating the importance of the recipient country’s domestic political 

economy in determining foreign aid.7 Ali and Isse also find that the level of ethnolinguistic 

fractionalization8 is positively correlated with foreign aid (p. 245).9  

To examine the specific determinants of Swiss aid, we turn to Vreeland (2011), which 

focuses on the pattern of Swiss aid disbursement. Vreeland’s study on the effect of Swiss-bloc 

membership in Bretton Woods institutions on Swiss aid-giving patterns provides determinants 

specific for Swiss aid, including the Swiss-bloc membership status and the proportion of Muslim 

population. The study concludes that Swiss-bloc membership is a relevant determinant of Swiss 

aid. Relevant to our study, Vreeland controls for the proportion of mountainous territory in his 

analysis, and finds it to be a statistically significant determinant of Swiss aid. This work provides 

                                                           
6 For human rights and foreign aids, see Neumayer (2003a,b). 
7 Also see Trumbull & Wall (1994), Berthelemy & Tichit (2004), and Younas (2008). 
8 According to Ali and Isse, it is “the probability that two randomly selected individuals from a given country will 
not belong to the same ethnolinguistic group” (p. 245). 
9 For more on ethnic fractionalization and its effect on the probability of success of policy-based aid, see Dollar and 
Svensson (2000). 
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useful guidance for our research given its specific focus on Swiss aid and consideration of 

proportion of mountainous territory as a control variable. 

 Terrain characteristics are a less obvious determinant. While research focusing 

specifically on this variable as a determinant of foreign aid has been limited, we believe 

geographical features both directly and indirectly influence aid disbursement patterns. In this 

study, we study the effectiveness of proportion of mountainous territory as a determinant of 

foreign aid. 

 

3. Argument 

Switzerland has a history of demonstrating special interests in alpine countries. The 

importance of mountains to Switzerland explains its interests in such countries. Mountainous 

regions in Switzerland have long been identified as rural areas that need development, and 

Switzerland has been collaborating with other mountainous countries to study development in 

mountain regions. Such collaborations hint at Switzerland’s hope to use the new findings to 

develop its own mountainous regions.  

The motivation for Switzerland’s interest in mountainous countries, however, involves a 

more complex story of political economy between Swiss firms and government. Mountainous 

countries demand the work and technology of Swiss firms knowledgeable in difficult terrain. 

Thus, these countries, with the potential to hire Swiss firms for infrastructure projects, attract 

Switzerland’s interests. Villanger (2006) adds to this notion by suggesting that private companies 

may influence aid disbursement patterns. Villanger notes that “it could be in the donor’s interest 

to keep aid flowing to a poor country because of the potential loss that may arise if domestic 

companies are disqualified from contracts with the recipient” (p. 543). Hence, we hypothesize 
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that Swiss firms’ contract winnings abroad influence policymakers in determining Swiss aid 

distribution.  

 Swiss firms learned from Swiss mountains and developed technology to overcome the 

challenges posed by the Alps. Countries around the world, aware of the expertise and technical 

prowess of Swiss firms, seek to hire them for work on and through mountainous terrains. 

Consider ABB, a Swiss multinational firm with leading power and automation technology. ABB 

not only boasts its internationally respected reputation in working with challenged terrain, but 

also its significant involvement in the construction of the Gotthard Base Tunnel.10 

 With its leading technology, ABB has been involved in infrastructure development 

around the world, including the Gotthard Tunnel in Switzerland, the Hai Van Pass Tunnel in 

Vietnam (the longest tunnel in Southeast Asia),11 and the Murraylink interconnector in Australia 

(the world’s longest underground transmission system).12 Many countries, especially those 

challenged by their mountainous terrain, demand ABB’s work. For example, Chile, which 

features mountainous terrains three times higher than the global average,13 awarded ABB many 

contracts, including a project in 2004 to install automation equipment in the mines in the Andes 

mountains. Following the confirmation of winning this contract, Dinesh Paliwal, the head of 

ABB’s Automation Technologies division, remarked that the contract reinforces ABB’s “track 

record in providing integrated power and automation solutions for the metals and mining 

industries.”14 ABB has also won contracts to build power transmission lines in mountainous 

                                                           
10 See ABB June 13, 2016 press release. 
11 See ABB May 6, 2003 press release. 
12 See ABB Sep. 2, 2003 press release. 
13 The proportion of mountainous territory in Chile is 0.57, while the global average is 0.18. Chile’s statistics is 
given based on Fearon and Laitin (2003) and the global average is self-calculated. 
14 See ABB Jan. 30, 2004 press release. 
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countries, including Venezuela in 2002 and China in 2007. The power transmission lines project 

in China connects Shanghai and Sichuan, one of the most mountainous regions in China.15 

 The international demand for ABB makes the company significant to Swiss politics and 

economy. In 2014, ABB recorded $1.2 billion of income tax, which constituted 1.5 percent of 

total Swiss tax revenue and 6.7 percent of corporate tax revenue. Furthermore, ABB’s total 

revenue of $39 billion in 2014 alone constituted 5.7 percent of Switzerland’s total GDP (S&P 

CapIQ, 2017; OECD, 2016). ABB’s sizable economic contributions to Switzerland hint an 

important political economic relationship between ABB and the Swiss government.  

 The purposes of Swiss aid, as provided by AidData, show Switzerland’s intent to 

promote infrastructure construction, which Swiss firms can facilitate. From 1973 to 2013, out of 

$52 billion, Switzerland provided $5.4 billion for development, including rural, economic, and 

forestry development.16 This sizable aid allocation for development hints at Switzerland’s agenda 

to promote infrastructure construction, which Swiss firms excel at, and even more so on 

mountainous territory.  

Swiss firms are highly experienced in working with mountainous terrain. ABB, the most 

prominent of such firms in Switzerland, has involved itself in notable infrastructure projects all 

over the world. ABB’s importance to the Swiss economy hints a possibility of the Swiss 

government maneuvering aid allocation to incentivize demand for ABB and other Swiss firms. 

With 10 percent of total Swiss aid earmarked for development, the Swiss government has been 

evidently promoting construction of infrastructures abroad. With this evidence in mind, we 

explore the hypothesis that Switzerland helps its companies win contracts in developing, 

especially mountainous, countries through foreign aid disbursement. 

                                                           
15 See ABB Dec. 18, 2007 press release. 
16 We obtain the data from Tierney et al (2011) and calculate these statistics. 
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4. Data and Methodology 

4.1 Preliminary Analysis 

We obtain the Swiss aid allocation data from OECD database and the data on proportion 

of mountainous territory from Fearon and Laitin (2003). The newly constructed dataset contains 

2,508 observations of 132 countries from 1990 to 2008. Using these data, we construct the 

following ordinary least squares (OLS) regression model: 

log of Swiss aid = ß0 + ß1 proportion of mountainous territory + ε1 

Our dependent variable is log of Swiss aid, measured in constant 2000 US dollars. 

Proportion of mountainous territory indicates the percentage of the country’s territory that is 

mountainous, ranging from 0 percent to 94.3 percent. Figure 1 presents average Swiss aid inflow 

to recipient countries from 1990 to 2008. Of the countries receiving Swiss aid, those with the 

proportion of mountainous territory below 19.5 percent17 received approximately $7.12 million 

annually, while more mountainous countries received $8.77 million annually.  

Figure 1: Mean Swiss ODA to mountainous and non-mountainous countries 
 

 

This trend, however, may not be unique to Switzerland. Since mountains often impede 
                                                           
17 19.5 percent is the mean of the proportion of mountainous territory among the countries that receive Swiss aid. In 
comparison, the global mean of all countries available in our dataset is 18.5 percent. 
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economic development (World Bank, 1992, Jalan & Ravallion, 1998), mountainous countries are 

more likely to receive foreign aid. Gallup and Sachs (1999) find that location and climate have 

large effects on economic development and growth, given the geography’s importance in 

determining transportation cost and agricultural productivity.18 Mountainous countries in general 

therefore experience more economic hardship due to uncompetitive transportation cost, smaller 

population, and difficulty in constructing on mountainous terrain. On average, these countries 

would require more economic assistance from foreign countries. To assess if Swiss aid allocation 

is truly unique, we also look at other countries’ aid allocations to see if they give particular 

preferences to mountainous countries. For this purpose, we pick the Netherlands and Belgium. 

We ground our choice of the Netherlands and Belgium on their similarity to Switzerland in terms 

of location, culture, and economic size. To do so, we obtain the Dutch and Belgian aid allocation 

data, measured in constant 2000 US$, from OECD database. 

Figure 2: Mean aid disbursement per year by country19  

 

 Figure 2 shows the comparison of the three countries’ aid allocation patterns from 1990 

                                                           
18 Also see Sachs and Warner (1997a,b) and Bloom and Sachs (1998). 
19 See Table 2 in the appendix for details. 
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to 2008. To specifically examine countries that would receive foreign aid from the donors, we 

control for poor countries that need economic assistance by dropping countries with GDP per 

capita above $2,500.20 We then divide the remaining countries into quartiles of proportion of 

mountainous territory, with the first quartile representing least mountainous countries and the 

fourth quartile representing most mountainous countries. As shown in Figure 2, the mean Swiss 

aid per year by country in the fourth quartile is significantly higher than that for the first quartile. 

This shows that if a country is in the top 25 percent bracket in terms of mountainous terrain, the 

average Swiss aid inflow in that country is generally higher. Importantly, while Swiss mean aid 

allocation increases constantly as it shifts from lower quartiles to higher ones, other donors do 

not exhibit similar consistency. Mean Belgian aid allocation experience fluctuation across the 

quartiles, and mean Dutch aid even faces sudden decrease at the fourth quartile. These results 

suggest that proportion of mountainous territory is a strong determinant for Swiss aid allocation, 

while other countries may be less attached to it. 

The preliminary analysis using Swiss, Belgian, and Dutch aid allocation data from OECD 

and proportion of mountainous territory from Fearon and Laitin (2003) show that more 

mountainous countries are likely to receive more Swiss aid. Comparing the Swiss aid allocation 

pattern to those of the Netherlands and Belgium attests that while other countries do not 

necessarily give more foreign aid to more mountainous countries, Switzerland does.  

4.2. Methodology 

Our preliminary analysis from the previous section fails to capture the effect of various 

determinants discussed earlier in the paper. To better examine the impact of proportion of 

mountainous territory on Swiss aid, we introduce the following control variables: 

                                                           
20 We choose this threshold of $2,500 to differentiate poor from non-poor countries based on Baum and Lake 
(2003). 
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 Trade denotes the proportion of trade (import and export) over total GDP of a country. 

Trade is an important determinant of foreign aid, as more trade suggests less dependency 

on foreign aid (Ali & Isse, 2006). We obtain the Trade data from the World Bank’s 

World Development Indicators (WDI) database. 

 Population indicates size of the economy. It is widely used as a control variable in studies 

studying the nature of foreign aid allocation, including Alesina and Dollar (2000), Ali 

and Isse (2006), and Vreeland (2010). We obtain this data from the WDI database. 

 GDP per capita data were obtained from the WDI database. Alesina and Dollar (2000) 

notes that most donors give more aid to countries with lower income, although this 

pattern does not remain consistent across all donors (p. 17). We control for GDP per 

capita as it best captures the recipient’s level of wealth. 

 Government consumption is government spending in percentage of GDP, and it controls 

for the size of the government. Based on Ali and Isse (2006), we expect increase in 

government consumption to lead to increase in aid inflow (p. 247). We obtain the data 

from WDI. 

 Land area, measured in square kilometers, controls for the size of a country. Ali and Isse 

(2006) observe that countries with greater land areas receive less foreign aid. The data 

originate from WDI. 

 Proportion of Muslim population is important given Switzerland’s connection to Muslim-

majority countries. Because most of the countries in the Swiss voting bloc in the Bretton 

Woods institutions are Muslim-majority countries (Vreeland, 2011, p. 377), we control 

for this variable. We obtain the proportion of Muslim population data from Vreeland 

(2011). 
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 Democracy is a dichotomous variable indicating if a country is democratic. Recent 

studies have found significant relationship between democracy and foreign aid allocation. 

Alesina and Dollar (2000) note that countries in the process of democratization 

experience 50 percent increase in foreign aid inflow (p. 34). Dollar and Levin (2006) 

identify a shifting relationship between good rule of law and foreign aid, from negative 

during the 1984-1989 period to positive by the 2000-2003 period (p. 2036). We obtain 

the data from Cheibub et al. (2010). 

 Ethnic and religious fractionalization each denote the percentage of fractionalization 

within a country. Fractionalization score is defined as “the probability that two randomly 

selected individuals from a given country will not belong to the same [ethnic or religious] 

group” (Ali and Isse, 2006, p. 245). According to Dollar and Svensson (2000), 

fractionalization scores explain the success or failure of development assistance programs 

(p. 902). We thus control these variable with the data from Fearon and Laitin (2003).  

 Number of languages indicates the fractionalization within a country. Vreeland (2010) 

identifies this variable as a statistically significant determinant of Swiss aid (Table 2, 

Table 3, & p. 383). We obtain this data from Fearon and Laitin (2003). 

 British and French former colony indicator are dichotomous variables indicating if a 

country was ever a British or French colony. Specifically, British colony indicator 

indicates former British colonies, and French colony indicator indicates former French 

colonies. Alesina and Dollar (2000) find that the status as a former colony of a donor is a 

significant determinant of foreign aid (p. 44-46). Neumayer (2003 a,b) further confirm 

this relationship. We obtain the data from Fearon and Laitin (2003). 
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 Swiss-bloc is a dichotomous variable indicating if the country is in the Swiss voting bloc 

in the Bretton Woods institutions. Vreeland (2011) suggests that Switzerland provides 

more aid to countries in its voting bloc. The data come from Vreeland (2011). 

Using these control variables, we develop the following regression model: 

log of Swiss aid = ß0 + ß1 proportion of mountainous territory + ß2 trade + ß3 Swiss-bloc +  

ß4 government consumption + ß5 log of land area + ß6 log of GDP per 

capita + ß7 log of population + ß8 democracy + ß9 ethnic fractionalization 

+ ß10 religious fractionalization + ß11 British colony indicator + ß12  

French colony indicator + ß13 number of languages + ß14 proportion of 

Muslim population + tr + ty + ε1 

where tr denotes region-fixed effects and ty denotes time-fixed effects. For the region-specific 

effect, we use dichotomous variables indicating 22 regions classified by the United Nations, and 

for the time-fixed effect, we use dichotomous variables that divide the observation timeline from 

1990 to 2008 into five groups. We choose these fixed effects instead of country-fixed effects as 

each country’s proportion of mountainous territory remains constant over time.21 

 

  

                                                           
21 Vreeland (2011) also employs this method. 
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Table 1: The effect of proportion of mountainous terrain on Log of Switzerland’s ODA disbursement 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 
Proportion of mountainous territory 1.26*** 0.80*** 0.95*** 0.96*** 1.06*** 1.00*** 1.04*** 
  (0.09) (0.09) (0.09) (0.09) (0.10) (0.10) (0.11) 
Log of GDP per capita   -0.46*** -0.50*** -0.50*** -0.46*** -0.47*** -0.46*** 

    (0.02) (0.02) (0.02) (0.03) (0.03) (0.03) 
Log of population  0.24*** 0.24*** 0.24*** 0.20*** 0.15*** 0.18*** 
  (0.01) (0.01) (0.01) (0.02) (0.02) (0.02) 
Government spending as % of GDP     0.55* 0.61* -0.40 0.75** 0.94*** 

      (0.33) (0.33) (0.33) (0.34) (0.36) 
Democracy indicator    0.08 0.09* 0.05 0.05 
    (0.05) (0.05) (0.05) (0.05) 
Ethnic fractionalization        -0.03 -0.04 0.02 

         (0.12) (0.12) (0.13) 
Religious fractionalization     -0.26** -0.24** -0.19 
     (0.12) (0.12) (0.13) 
British colony indicator        -0.01 0.10 0.08 

         (0.07) (0.08) (0.08) 
French colony indicator     0.19** 0.17** 0.19*** 
     (0.07) (0.07) (0.07) 
Number of languages        0.03*** 0.03*** 0.03*** 

         (0.00) (0.00) (0.00) 
Trade      -0.39*** -0.40*** 
      (0.07) (0.06) 
Swiss-bloc             0.36** 

              (0.15) 
Log of land area       -0.05** 
       (0.02) 
Proportion Muslim       0.07 

       (0.09) 
Constant -0.01 1.46*** 1.59*** 1.55*** 2.01*** 1.59*** 1.50*** 
  (0.06) (0.38) (0.39) (0.38) (0.40) (0.42) (0.44) 
Observations 2,407 2,243 2,106 2,106 2,106 2,034 2,034 
R-squared 0.22 0.41 0.43 0.45 0.45 0.45 0.46 
Region fixed-effects Yes Yes Yes Yes Yes Yes Yes 
Year fixed-effects Yes Yes Yes Yes Yes Yes Yes 



Chun & Mai: Swiss Foreign Aid 

56 

5. Results 

The preliminary analysis (Table 1, Model 1) shows a statistically significant positive 

relationship between a country’s proportion of mountainous territory and log of Swiss aid 

received. Under this model, a one percent increase in the proportion of mountainous territory 

translates to a 1.26 percent increase in Swiss aid disbursement, or roughly $3 million annually. 

The result is significant at 1 percent level. 

 After confirming the results of the preliminary analysis, we control for log of GDP per 

capita and log of population in Model 2. The observation drops from 2,407 (Model 1) to 2,243, 

yet the positive correlation between the primary independent and dependent variables remains 

strong and statistically significant. According to the analysis, GDP per capita and foreign aid 

have a negative relationship as expected. Surprisingly, population has a positive effect on foreign 

aid. We assume that this is due to the importance of countries with large population in the 

international community (Vreeland & Dreher, 2014). The coefficient on the independent 

variable, proportion of mountainous territory, however, decreases from 1.26 to 0.80. Log of GDP 

per capita and Log of population are also statistically significant at 1 percent level. This indicates 

that Model 1 suffers from omitted variable bias with exclusion of these two control variables. 

 In Model 3, we control for government consumption spending. The observation drops 

from 2,243 to 2,106, yet all variables previously introduced remain statistically significant at 

1percent level. The coefficient of the proportion of mountainous territory variable increases from 

0.80 to 0.95, indicating that controlling for government consumption spending is important to 

our analysis as it addresses the omitted variable bias. While the analysis indicates that high 

government consumption is correlated with high Swiss aid inflow, this result is not statistically 

significant. 
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Next, we control for democracy. According to Model 4, democracy is not significant and 

the coefficient of our main independent variable merely changes. The signs and the statistical 

significance of all variables remain constant.  We then introduce five new control variables that 

account for degrees of fractionalization and colonial history in Model 5, which gives statistical 

significance to democracy at 10 percent significance level. The new results indicate that the 

presence of democracy results in higher Swiss aid allocation. With the new control variables, the 

coefficient of proportion of mountainous territory increases from 0.96 to 1.06. Furthermore, 

fractionalization scores are negatively correlated to log of Swiss aid, showing that Switzerland 

gives less aid to countries with various ethnicities and religions, which face the danger of 

fractionalization. While British colony indicator has an insignificant coefficient, French colony 

indicator has a positive relationship with Swiss aid allocation significant at 1% level. This may 

be due to that roughly a quarter of Swiss population speaks French.22 Other variables maintain 

their signs and significance from the previous models.  

The significance of democracy disappears when we control for trade, as shown in Model 

6. Trade, as expected, is negatively correlated to Swiss aid, confirming the results of Ali and Isse 

(2006). Furthermore, this model indicates that increased government consumption spending 

leads to higher Swiss aid allocation, significant at 5 percent level. Introducing trade control 

variable, however, decreases our observation from 2,106 to 2,034. 

Model 7 controls for all the remaining control variables, including Swiss-bloc, log of land 

area, and proportion of Muslim population. While proportion of Muslim population is 

insignificant, Swiss-bloc highlights a positive, statistically significant relationship with Swiss aid 

inflow, backing the findings of Vreeland (2011). Log of land area, contrary to our expectation 

                                                           
22 According to the CIA World Factbook. 
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based on the finding of Vreeland and Dreher (2014),23 yields a negative coefficient, indicating 

that a large country receives less aid. Switzerland may be reluctant to give more aid to countries 

with larger land as it may not wish to commit to fund developmental assistance to cover big 

landmass.  

With the control variables, the correlation between proportion of mountainous territory 

and log of Swiss aid remains positive and statistically significant at the 1 percent level. The 

coefficient of 1.04 indicates that a one percent increase in proportion of mountainous territory in 

a country results in a 1.04 percent increase in Swiss aid inflow, ceteris paribus. This result 

reinforces our hypothesis that Switzerland gives more aid to mountainous countries.  

Our analysis supports the hypothesis that the proportion of mountainous territory, our 

primary independent variable, has a positive effect on the amount of Swiss aid received. This 

relationship remains unchanged when we introduce controls to address omitted variable bias. 

Furthermore, the coefficients on our control variables generally follow the results from the 

existing literature. Surprisingly, although various literatures identify democracy as a major 

determinant of foreign aid, our analysis indicates that democracy is not a significant determinant. 

Although Model 4 and 5 show that democracy is a relevant factor, it loses its statistical 

significance as we control for trade. We also find that Switzerland gives more aid to countries 

colonized by France in the past. This may be due to that many former French colonies and a 

quarter of Switzerland share the same language. Finally, Switzerland favors countries with 

multiple languages. As a country with four official languages, it may be naturally drawn to 

giving more aid to countries with multiple official languages. Alternatively, this may not be a 

                                                           
23 We initially assumed that countries with larger land are more important in the international community; however, 
such is not always the case. 
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unique case to Switzerland. Perhaps donors give more aid to countries with multiple languages, 

which signals fractionalization.  

  

6. Switzerland and its Firms: The Story of Political Economy 

According to the analyses from the previous section, Switzerland provides more foreign 

aid to mountainous countries. We contend that Swiss firms with strong technical background on 

mountainous terrain link Switzerland and these mountainous countries. Swiss firms are globally 

respected for their ability to work with the mountains, and mountainous countries often demand 

the technology and skills of such Swiss firms to overcome their challenging terrain. Given the 

importance of multinational Swiss firms to the Swiss economy, we hypothesize that the Swiss 

government attempts to promote the demand for its firms. In this section, we present evidences 

of the Swiss government using foreign aid as a tool to incentivize demand for the work of Swiss 

firms. 

 A case in Vietnam best illustrates this particular political relationship. According to the 

OECD database, from 1990 to 2008, Switzerland delivers a total of $14.5 billion in ODA 

globally. The average Swiss aid per year per country for this period ranges from roughly $3.86 

million to $7.45 million. Vietnam has long been a favored destination of Swiss aid, receiving 

more than the average accorded to Swiss-aid recipients by at least two-fold: from 1996 to 2008, 

the country received no less than $12.82 million per year, with a maximum of $25 million in 

Swiss aid in 2008. Notably, Swiss aid inflow to Vietnam leaped when ABB won a $5 million 

contract in 2001 and an additional $11 million contract in 2003. Both contracts concern the 

construction of the Hai Van Pass tunnel, the longest highway tunnel in Southeast Asia that cuts 
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through the Annamite mountain range in Vietnam.24 Switzerland’s average aid to Vietnam from 

2004 to 2008 increased by 37.5 percent compared to the 5-year average before 2003.25 

We see the same pattern for Algeria in 2001. After ABB won an $70-million contract,26 

we note a significant increase in Switzerland’s ODA to Algeria. Specifically, after the contract 

winning, Switzerland’s 5-year average aid to Algeria increased by 68.5 percent compared to the 

5-year average before 2001. 

 Despite having little connections to Switzerland, these countries received increased aid 

after they awarded sizable contracts to Swiss firms. Such increased aid inflows following the 

contracts suggest an important underlying political economic relationship not obvious to the 

untrained eyes. Furthermore, this mechanism hints at the Swiss government using aid allocation 

as an effective means to satiate its major domestic firms. 

  Finally, recent activities by Mabetex, a global engineering and construction firm, offer a 

significant addition to our hypothesized story of political economy behind Swiss aid. Mabetex, 

unlike other prominent Swiss construction firms, does not specialize in working on mountainous 

land. Instead, Mabetex has a history of working closely with Central Asian countries that, 

according to von Daeniken, receive special attention from Switzerland. Of the projects in Central 

Asia, Mabetex has been especially involved in contributing to the rapid development of Astana, 

the capital of Kazakhstan. The work of Mabetex in Astana includes the president’s residence, 

sport complexes, central concert hall, buildings for 2017 Expo, and an international airport.27 

 Kazakhstan’s demand for construction services began skyrocketing when it moved its 

capital city to Astana in 1997 (Sholk, 2012). Since the capital relocation, Mabetex has won 

                                                           
24 See ABB May 6, 2003 press release. 
25 Self-calculated based on OECD’s Swiss ODA disbursements. 
26 See ABB June 19, 2001 press release. 
27 For more information on Mabetex’s projects, see official website (http://mabetex.eu/ ). 
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countless contracts and spearheaded many of the country’s important infrastructure and 

landmarks. As expected, Swiss aid to Kazakhstan saw a significant rise after 1998. The mean 

Swiss aid in the five-year period after 1998 is approximately 14 percent higher than the mean in 

the five-year period before.28 

 Although Mabetex does not specialize in construction on mountainous terrain, its work is 

sought globally. Kazakhstan, despite hiring a firm that does not specifically specialize in 

mountainous construction, experienced increased aid inflow after awarding numerous contracts 

to Mabetex. This consolidates our hypothesis that Switzerland uses foreign aid as a tool to 

incentivize hiring of Swiss firms.  

 With this evidence in mind, we assert that Switzerland provides more foreign aid to 

countries that hire Swiss firms in order to incentivize their demand. Because Swiss firms often 

specialize in construction on mountainous terrain, mountainous countries demand the work of 

Swiss firms more often. Thus, the Swiss government allocates more Swiss aid to mountainous 

countries, which demand, and require, the work of Swiss firms more often. 

 

7. Conclusion 

Mountains have long inhibited economic growth, necessitating innovation on the part of 

mountainous countries. Switzerland, endowed with mountainous terrain of its own, overcame 

this challenge by developing the technology and technical expertise necessary to cope with and 

thrive. As a result, countries all over the world, especially mountainous ones, demand Swiss 

firms with the expertise. 

 In this paper, we find a significant relationship between countries that are likely to hire 

Swiss firms with such expertise and Swiss aid disbursement. Using the panel data of more than 
                                                           
28 Self-calculated based on OECD’s Swiss ODA allocation. 
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2,000 observations spanning from 1990 to 2008, we find a strong, positive relationship between 

Swiss aid and the proportion of mountainous terrain. Specifically, when controlling for relevant 

determinants of foreign aid, we see an increase of 1.02 percent in Swiss aid disbursement for 

every incremental increase in the proportion of mountainous territory. 

 While this regression analysis explains the seemingly peculiar relationship between 

mountainous countries and Switzerland, it does not show why the Swiss government gives more 

aid to mountainous countries. We use the sudden increases in Swiss aid inflows in various 

countries after hiring Swiss firms as the evidence of the Swiss government’s biased selectivity. 

This evidence shows that the Swiss government rewards countries that hire Swiss firms; 

mountainous countries are rewarded more, and thus receive more Swiss aid, as they demand 

Swiss firms, which have expertise to work with mountainous terrain, more than other countries.  

 Our research opens new questions on the effect of geographical factors on foreign aid. 

Figure 2 shows that countries with higher proportion of mountainous territory receive less Dutch 

aid. Knowing that the Netherlands is comprised of mostly coastal lowlands and polders,29 we 

assume that the Netherlands may lack connections with mountainous countries, and thus has far 

less incentive to provide more foreign aid to mountainous countries. This leads to the question on 

the importance of not only the geographical features but also the similarity in geographical 

features between a donor and recipients as a determinant of foreign aid. Additional research 

should focus not only on a specific donor country but on the whole pattern of aid giving to assess 

the viability of geographical variables as a determinant of foreign aid, and further contribute to 

the ongoing discussion on the nature and determinants of foreign aid.  

  

                                                           
29 According to the CIA World Factbook. 
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Appendix 

Table 2: Mean and median aid allocation from Switzerland, Belgium, and the Netherlands from 
1990 to 2008 

  

Mean % of 
mountainous 
terrain    

Mean 
Swiss aid  

Median 
Swiss Aid   

Mean 
Dutch Aid  

Median 
Dutch Aid    

Mean 
Belgian 
aid  

Median 
Belgian 
Aid 

1st Quartile 0.003 $5.96 $2.91 $25.36 $10.82 $5.68 $2.26 

2nd Quartile 0.057 $7.51 $4.46 $27.53 $11.21 $13.54 $2.17 

3rd Quartile 0.183 $8.41 $3.51 $27.34 $7.90 $7.08 $2.13 

4th Quartile 0.543 $8.92 $6.53 $18.47 $10.42 $9.72 $3.79 
 
 

Table 2 describes the mean proportion of mountainous territory of the countries within each 

quartile and how much foreign aid Switzerland, the Netherlands, and Belgium award to the 

countries in each quartile. We only examine countries with GDP per capita below $2,500. As 

visualized in Figure 2, Switzerland gives more aid to countries in the higher quartiles than those 

in the lower quartiles. This pattern, however, is not consistent with Dutch and Belgian aid.
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Environmental Transparency and Foreign Aid: 
Do Climate-Friendly Aid Donors Encourage Environmental Data Dissemination? 

 
Viviana De Santis and Giulia Nardi Martins 

 
1. Introduction 

 Climate-friendly countries use foreign aid to advance their goals of environmental 

protection. Japan and the European Union (EU) claim to have been steadily increasing outflows 

of climate finance to weather-vulnerable countries (EC, 2012: 2; MOFA, 2012; MOFA, 2014). 

The two international actors want to establish themselves as global green powers conditioning 

aid on the environmental performance of recipient countries30. Do they abide by these claims? 

That is, are Japan and the EU providing more aid to countries committed to environmental 

protection? In this paper, we address these questions by looking at a specific facet of 

transparency: the availability of credible data regarding a country’s environmental conditions. 

 We propose a new method for quantifying the “environmentalism” of aid policies. Our 

approach is simple and direct. We consider whether countries report data on environmental 

measures to international organizations. We, thus, create an Environmental Transparency Index, 

the ETI, which measures the availability of 40 climate change-related indicators for 217 

countries across the 2005-2015 period. In our analysis, we use availability of data as a proxy for 

a country’s environmental accountability and commitment to climate change action.  

 The credibility inherent in the disclosure of environmental information reveals the 

veracity of a government’s commitment to improving domestic environmental quality. Indeed, 

international organizations follow specific “data standards and [rigid] guidelines for data 

                                                           30 For an overview of bilateral aid donors’ selectivity rules, see Burnside and Dollar (2000), Berthélemy (2006), and 
Feeny and McGillivray (2008). The authors argue that donors choose countries also based on the merits of the 
potential recipients. Hoeffler and Outram (2011) specifically show that Japan and the United Kingdom allocate more 
funding to countries with higher institutional quality. Also see Zanger (2000), McKinlay (1978), Guha and 
Martinez-Alier (1997), and Lewis (2003) for analyses of the recipient-need and donor-interest models and of the 
relative weight of different considerations on the distribution of bilateral aid. 
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collection and calculation” (Hollyer, Rosendorff, & Vreeland, 2017, p. 4). Considering that 

countries disseminating credible information concerning environmental quality agree to being 

held publicly accountable for their climate actions, we would expect that both donors—the 

European institutions and Japan—provide more net bilateral aid to countries with higher ETI 

scores. The results, however, contradict our initial expectations.  

 Our models use official development assistance (ODA) as the dependent variable, and 

ETI scores as the independent variable. The preliminary results indicate that releasing more data 

on domestic environmental quality increases the streams of aid coming from Japan and the 

European Union. After controlling for economic development through gross domestic product 

(GDP) per capita, the results remain the same. In other words, the naïve ordinary least square 

(OLS) model supports the prediction that both donors allocate more aid to countries disclosing 

more information regarding their environmental conditions.  

 The results, however, change when we apply country fixed-effects to our analysis. The 

new estimation procedure shows that environmental transparency is not statistically significant 

for Japanese aid, while the coefficient is negative for European aid. That is, countries that prove 

more open about their environmental conditions receive less assistance funding from the EU 

institutions. This result is significant at the five percent confidence level.  

 What can explain this outcome? In the case of Japanese aid, other factors more important 

than the release of environmental data may influence aid allocation. The previous literature 

shows economic and security interests, levels of democracy, humanitarian standing (Sielaff & 

Skillman, 2014), the existence of a colonial past (Zanger, 2000), and voting behavior in 

international organizations (Alesina & Dollar, 2000; Tarnoff, 2005; Lawrimore & Varghese, 

2014) as main drivers of foreign aid. The relative weight given to other factors questions the 
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extent of Japanese commitment to providing green aid. If Japan cannot measure the level of 

environmental protection of a recipient country, then the donor cannot control how its aid 

impacts environmental conditions in the destination.  

 In the case of European ODA disbursements, the negative coefficient hints at a 

correlation with the quality of the data provided. In other words, by reporting several climate 

change indicators that show poor environmental conditions, a country might drive away aid from 

the European Union. These speculations, although interesting, fall outside of the scope of this 

paper.  

 

2. The Environmentalist Nature of Donors’ Foreign Aid Policies  

 The promotion of environmental protection around the world stands as one of the core 

objectives of Japan’s and the European Union’s stated foreign policies. The two territories see 

their contributions to global environmental strategies as part of their “self-image and 

international identity” (Vogler, 2009; Brossard, Shanahan, & McComas, 2009). 

 The European Commission continually reassesses “the EU’s ability and willingness to be 

a foreign policy leader” in the area of international environmental politics (Harrison &  McIntosh 

Sundstrom, 2010, p. 43; Bretherton & Vogler, 2006, p. 254). As the largest contributor of official 

development assistance (ODA) to developing and weather-vulnerable countries, the European 

Commission has pledged, along with other developed countries, to mobilize USD 100 billion per 

year by 2020 given “meaningful mitigation and transparency on implementation” (EC, 2012, p. 

6).   

 The EU often reiterates that the magnitude of climate funding depends on the anti-global 

warming strategies and transparency adopted by the recipients’ national governments. The 
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European Commission’s list of commitments for the May 2016 World Humanitarian Summit 

indicates this conditionality. In the report, the EU commits to higher coherence levels between 

“climate change adaptation strategies and risk management plans at the national level in third 

countries” (EC, 2016, p. 59). 31 

 Similarly, as COP332 unfolds in Kyoto, Japan shifts from seeing climate change as merely 

an energy issue to considering it as a vaster foreign policy matter (Harris, 2004; Moni, 2009; 

Okano-Heijmans, 2012). Japan’s participation in the development of global climate change 

regimes shapes regional actors to the broader goals of Japanese foreign policy: Economic 

prosperity and political stability (Okano-Heijmans, 2012). For this reason, Japan announces the 

Cool Earth Promotion Programme in 2008, providing USD 10 billion to developing countries 

shown to pursue economic growth in a sustainable way (MOFA, 2008). More specifically, 

financing sustainable development contributes to boosting Japanese diplomatic standing and 

economic growth through environmentally sound technology (EST) transfers and exports, 

respectively (Asuka-Zhang, 1999; Tonami, 2016, p. 63). EST transfers bolster Japanese image, 

while EST exports improve its trade balance. Some scholars call this strategy “green economic 

diplomacy” (Okano-Heijmans, 2012) or simply “environmental diplomacy” (Peng, 1993). 

 Recognizing the importance of promoting climate stabilization to their own security and 

prosperity, Japan and the European Union have increasingly declared to weigh environmental 

concerns when allocating aid. The difficulty in assessing whether major donors stay true to such 

claims is often one of measurement. Therefore, we introduce the ETI index, which ranks 

                                                           
31Operating directly through the European Commission’s established channels, the Global Climate Change Alliance 
(GCCA) is an initiative of the European Union aimed at “build[ing] a new alliance on climate change between the 
European Union and the poor developing countries that are most affected and that have the least capacity to deal 
with climate change” (Global Climate Alliance, 2017). 
32 COP3 refers to the third session of the Conference of the Parties that took place in December 1997 in Kyoto, 
Japan.  
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countries by their degree of environmental transparency. To evaluate the conditionality of 

funding on the environmental standing of recipient countries, we look at how ETI scores 

correlate with foreign aid receipts. 

 Shen and Sliwinski (2014) find that greater economic transparency leads to more 

substantive streams of foreign direct investment (FDI). Re-contextualizing the intuition behind 

Shen and Sliwinski’s conclusion, one might predict that the dissemination of aggregate 

environmental data correlates positively with foreign assistance from climate-friendly developed 

countries.  

 The case of Ethiopia, for example, reveals a positive correlation between inflows of 

European aid and the release of environmental data (refer to Figure 1 in appendix). Ethiopia 

experienced a decrease in aid inflows from the EU when its ETI score shrank in 2012. On the 

other hand, it saw a seventeen-percent increase when, in 2010, the country disclosed data for five 

more indicators than in the previous year. 

 We see a similar trend with Japanese foreign aid directed to Argentina (see Figure 2 in 

appendix). When Argentina reported data for a larger share of indicators—namely between 2009 

and 2010, and from 2006 to 2007—Japan increased its streams of aid to the developing country.  

 On the other hand, Costa Rica, Equatorial Guinea, and Brazil reveal the opposite: 

Increased environmental transparency is associated with lower inflows of net ODA from the EU. 

Japanese aid, instead, does not seem to follow the direction of European aid. Looking at these 

cases, we see no clear pattern in the relationship between Japanese aid outflows and ETI levels. 

Figures 3.1, 3.2, and 3.3 in the appendix illustrate these trends.   

 Such conflicting cases lead us to consider a more systematic approach to the data. Below, 

we analyze the relationship between foreign aid and environmental transparency. Before turning 
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to a statistical analysis of the environmentalist nature of Japanese and European ODA programs, 

we delve deeper into a description of the new variable that our study introduces.  

 

3. The Environmental Transparency Index (ETI) 

As previously discussed in this paper, the difficulty in assessing whether Japan and the 

European Union stay true to their professed commitment to ameliorating environmental quality 

worldwide is a question of measurement. The World Bank provides data on the direction and 

magnitude of foreign aid outflows. Still, we lack information on the environmental commitments 

of recipient countries.  

We, thus, construct a new measure of environmental commitment based on a state’s 

tendency to disclose data pertaining to the environment (Hollyer et al., 2017, p. 40). We use the 

disclosure of environmental data to approximate how likely a country is to follow through on its 

pledges to climate action.  

International organizations systematically collect and publish data that meet specific 

reporting standards. If not reported or judged non-credible, data are coded as missing (Hollyer et 

al., 2017, p. 41). Relying on the intuition behind Hollyer, Rosendorff, and Vreeland’s 

methodology for evaluating economic transparency (the HRV Transparency Project), we 

consider these institutions “as independent third parties that serve to vet the information provided 

by states—especially developing countries” (Hollyer et al.,  2017, p. 4). Hence, the international 

community relies on data collected by international organizations to judge environmental 

progress in individual countries.  

This paper argues that countries disseminating credible information regarding 

environmental standards implicitly agree to being held publicly accountable for their climate 
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actions. Earlier studies have demonstrated that institutional environmental performance improves 

when actions are more visible to stakeholders (Henriques & Sadorsky, 1996; Clemens, 1997; 

Bowen, 2000). We extend this analysis to national governments. Higher visibility increases a 

government’s sensitivity to green issues. Because foreign aid donors have access to information 

(Bowen, 2000, p. 93; Copelovitch, Gandrud, &  Hallerberg, 2015), they can hold the recipient’s 

government accountable for its environmental policies. Based on this intuition, we generate a 

new variable, data availability, which serves as our measure of environmental accountability. 

To measure how transparent countries are with respect to their environmental quality, we 

develop an index based on 40 indicators from the World Bank’s World Development Indicators 

data series.33 Since Japan and the European Union have declared their intentions to use green aid 

only in the past ten years, we restrict our analysis to the period from 2005 to 2014.  

Our first step is to generate a dichotomous variable equal to one if the country releases 

information for a certain indicator, and to zero if otherwise. This method uses missing data, 

which usually pose constraints on empirical analyses, as a source of data (Hollyer et al., 2017). 

We target the hidden content of missing data to construct the index, calculated as the proportion 

of the 40 indicators. The transparency index presents a mean of 45 percent and a maximum of 

82.5 percent.  

Table 1: Descriptive Statistics of the Environmental Transparency Index 
Variable Observations Mean Median Min Max 

ETI 2,170 0.48 0.525 0 0.825 
 

4. Descriptive Data: Foreign Aid 

 To measure the amount of foreign aid, we use WDI indicators for net bilateral aid flows 

                                                           
33 We follow the methodology introduced by Hollyer, Rosendorff, and Vreeland (2014) to quantify economic 
transparency. 
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from Japan and the European institutions between 2005 and 2014. Surprisingly, some of the 

values are negative. Especially for Japanese aid data, almost 20 percent of the values bear a 

negative sign. After consulting the literature on Japan’s negative aid sanction policies (Furuoka, 

2007; Potter, 1996; MOFA, 1993), we conclude that the negative values refer to countries that 

either have to pay back debt or classify as ineligible for Japanese ODA.  

 In order to better scale our analysis, we derive the natural logarithm of both indicators. 

The log procedure becomes an issue with the negative foreign aid flows. To address this 

problem, we set negative values equal to zero, so as to indicate the absence of aid. Although this 

change modifies the data, we believe it to not have a significant impact on our results. The 

purpose of this paper is to analyze the correlation between environmental transparency and 

foreign aid inflows. We assume that having to pay back the giving country has the same effect as 

not receiving any aid. In both cases, we would expect a lower score in the transparency index.  

 We control for GDP per capita in current USD terms, as reported from the World Bank 

Dataset, as a proxy for level of development. The amount of aid that a country receives is closely 

related to the country’s stage of development. Both Japanese and European ODA programs 

target countries below “certain GDP per capita thresholds” (Bisel & Wu, 2017, p. 9) where there 

exists an “overall [higher] level of human need” (Roberts et al., 2009).  

 Comparing Japanese and European foreign aid data, we find that the EU provides more 

aid during the period in question. European aid flows have a mean of USD 7.73 billion, while 

Japanese funding has a mean of USD 3.87 billion. 

 When looking at ODA flows into specific countries, however, Japan gives a maximum 

amount of aid equal to USD 3.5 billion, while the EU sets its maximum disbursement at USD 2.9 

billion. Although presenting some statistical differences, the two sets of ODA receipts maintain a 
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positive correlation at the five percent confidence level.  

 

5. Results  

We begin our econometric analysis with an OLS regression on our balanced panel data. 

Our estimating equation is: 

FAij = ßo + ß1ETIij + ε 

where FAij represents foreign aid outflows for country i in year j, and ETIij refers to the score in 

the environmental transparency index for a given country in a given year. 

Table 2: OLS Model Results34 
 (1) (2) (3) (4) 
Variables Japanese Foreign Aid  European Foreign Aid  
ETI Scores 2.096*** 2.534*** 2.229*** 2.730*** 
  -0.308 -0.29 -0.251 -0.241 
GDP per capita  -0.769***  -0.632*** 
   -0.053  -0.045 
Constant 15.220*** 21.510*** 16.010*** 21.152*** 
  -0.158 -0.454 -0.132 -0.383 
      
Observations 1,222 1,195 1,397 1,350 
R-squared 0.037 0.181 0.053 0.176 

                                         

 Columns 1 and 3 of Table 2 show the results of the first OLS regression of Japanese and 

European foreign aid on environmental transparency. Here, the estimated effect of the 

environmental transparency index is positive and statistically significant for both dependent 

variables.  

 The positive coefficient supports the intuition that the European Union and Japan give 

                                                           
34 Standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1.  
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larger amounts of foreign aid to countries that release more information relating to their 

environmental conditions. The results of this simple analysis imply that the two regions’ 

intended foreign policies do, in fact, match with the observed data.  

Next, we include GDP per capita in our analysis to control for development. As 

previously explained, the amount of aid that a country receives depends on its level of 

development. GDP per capita accounts for this relationship: On average, poorer countries tend to 

receive more European and Japanese aid. Columns 2 and 4 of Table 2 show the results of the 

OLS regression when the control variable is included. Both coefficients are statistically 

significant at the one percent level. That is, adding the control variable does not change the 

significance of the first regression model. Nevertheless, this outcome changes with further 

robustness checks.  

To address the issue of omitted variable bias, we implement the country fixed-effects 

method. As shown in Table 3, the ETI is not statistically significant for the Japanese data, while 

the coefficient is negative yet statistically significant for European foreign aid. 

Table 3: Country Fixed-Effects Model 
 (1) (2) (3) (4) 
Variables Japanese Foreign Aid  European Foreign Aid  
ETI Scores 0.122 0.063 -0.366** -0.352** 
  -0.249 -0.26 -0.162 -0.175 
GDP per Capita  -0.311***  -0.144 
   -0.117  -0.099 
Constant 16.172*** 18.858*** 17.225*** 18.449*** 
  -0.19 -1.041 -0.158 -0.888 
      
Observations 1,222 1,195 1,397 1,350 
Countries 144 142 146 142 

 The regression using Japanese ODA outflows loses its significance, implying that other 

factors—mostly economic and security ties—might be influencing the magnitude and direction 
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of Japanese funding (Rix, 1993; Furuoka, 2007; Schraeder, Hook, & Taylor, 1998). The surprise 

is, nonetheless, the negative and statistically significant coefficient for the European Union’s 

ODA outflows. The findings suggest that releasing more data about the domestic environment 

reduces the amount of aid that a country receives from the European Union. Therefore, one could 

argue that a country would be better off not releasing information about its climate conditions.  

 

6. Conclusion 

 This study investigates the correlation between a country’s level of environmental 

openness and its receipts of foreign assistance from Japan and the European Union, two of the 

most climate-friendly donors. As discussed in the previous sections, Japan and the EU have 

repeatedly declared that they employ foreign aid as a tool to improve environmental conditions 

in developing countries. For the two donors to control that developing countries are effectively 

using the aid for bettering environmental conditions, they need to be able to measure the 

environmental accountability of recipients. Transparency serves as our measure of political and 

environmental accountability (Hollyer et al., 2017). 

 Although many metrics are already in use for measuring environmental performance 

(GEMI, 1998), the literature lacks measures of environmental data dissemination. To fill the 

demand for this measure, we generate a new variable: Environmental transparency. We, thus, 

introduce an Environmental Transparency Index, which accounts for countries’ levels of 

disclosure regarding WDI climate change indicators. With a simple and direct method, we 

calculate green transparency percentages for 217 countries between 2005 and 2015.35  

 The ETI is the main independent variable in our models. First, we analyze how streams 

                                                           
35 We use 217 countries to calculate the ETI index. Nevertheless, once we combine the index with foreign aid 
receipts, the number of countries under consideration falls to approximately 144.  
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of foreign aid from Japan and the EU correlate with the index through a naïve OLS model. After 

adding GDP per capita as a control variable, the ETI coefficients for both regions are positive 

and statistically significant.   

The positive relationship between environmental transparency and foreign aid, however, 

disappears when looking at patterns within countries. In our second model employing country 

fixed-effects, the ETI coefficient is not statistically significant for Japanese aid, while the effect 

is negative for European development assistance.  

To make sense of these results, we acknowledge the existence of other determinants of 

aid—from economic ties and security interests to democratic ambitions and local environmental 

damage (Schraeder et al., 1998; Lewis, 2003; Roberts et al., 2009; Okano-Heijmans, 2012). The 

literature indicates that these factors do influence Japanese aid allocation (Tuman, Strand, & 

Emmert, 2009; Cooray & Shahiduzzaman, 2004). Perhaps environmental concerns are not 

pressing enough to outweigh long-standing trade partnerships.36 This might explain why 

Japanese aid allocation does not respond to changes in ETI scores.   

The final findings suggest that the EU might reduce foreign aid if a country shows weak 

environmental indices. According to our statistical analysis, an increase in environmental 

transparency does not necessarily lead to more climate funding. On the contrary, if countries 

report data suggesting poor environmental quality, European institutions might decrease previous 

funding levels.  

Such a punishment strategy37 might be consistent with the Union’s claims to use aid to 

promote climate-change action. Nonetheless, punishing countries for releasing poor data might 

                                                           
36 For the 55th most complex economy in the world, Japan represents the fourth top import origin—USD 410 
million—and the 13th largest export destination in 2015 (OEC, 2015). 
37 Punishment is implied by a broader “stick and carrot” game strategy, which captures countries’ interactions in 
international schemes to protect the environment (Carraro and Siniscalco, 1998) and, more generally, bilateral 
donors’ use of foreign aid (Tarp, 2003). 
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not prove the best approach. If recipients become aware of this disciplinary pattern, they may 

stop releasing environmental data. Without knowledge of the environmental standings of 

countries receiving aid, the EU loses its ability to track how ODA programs impact 

environmental quality. Information on poor environmental indicators is preferable to no 

information at all. Future studies can potentially address whether environmental outcomes are 

correlated with reporting data, receiving foreign aid, or both. 

If European ODA outflows do correlate with the quality of the data reported to 

international organizations, then the EU is living up to its claims. A similar behavior could create 

a virtuous cycle, whereby countries might start improving their environment-related statistics for 

the sake of receiving more aid. In the meantime, however, our findings are discouraging. One 

would hope that aid donors would reward countries for higher levels of environmental 

transparency. Instead, Japan appears to offer no such reward, while the EU punishes 

transparency.   
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Appendix 

Figure 1: Ethiopia’s Case, Positive Correlation between EU Aid and ETI Scores. 

 
 

Figure 2: Argentina’s Case, Positive Correlation between Japanese Aid and ETI Scores.
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Figure 3.1: Costa Rica’s Case, Opposite Trends  

 

Figure 3.2: Brazil’s Case
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Figure 3.3: Equatorial Guinea’s Case 
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The Impact of Population Distribution on Renewable Energy Use 
 

Zach Scherer and Katherine Schmidt 
 
1. Introduction 

With climate change mitigation poised to be one of the enduring challenges of the 

twenty-first century, the international community must determine what factors influence 

countries to derive a greater share of their primary energy supply from renewable sources. To 

reduce their greenhouse gas emissions, many countries are shifting their primary energy supply 

away from ‘dirtier’ energy sources such as oil and coal toward ‘cleaner' sources such as solar, 

wind, and biofuels. Some countries are making this shift more rapidly than others. In this paper, 

we ask what drives these inter-country differences in the proportion of the primary energy supply 

that is derived from renewable sources.  

Scholars have argued that high energy demand in rural areas leads rural populations to 

resist legislation targeted at mitigating climate change (Broz & Maliniak, 2010). This conclusion 

ostensibly implies that rural populations are more reliant on fossil fuels than their urban 

counterparts.  

By contrast, other scholars note that small-scale renewable energy can help alleviate 

challenges associated with accessibility and load demand experienced by rural populations 

(Kandinya et al., 2009, Cust et al., 2007). As a result, we argue that renewable energy can serve 

as a viable off-the-grid solution for rural populations. We expect countries with a larger 

proportion of their population living in rural areas to derive a greater share of their primary 

energy supply from renewables. 

We analyze this relationship between rural population percentage and energy supply 

composition by performing ordinary least squares (OLS) regression, controlling for relevant 
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factors such as income level and land area. Our results indicate a positive, statistically significant 

relationship, confirming our hypothesis that renewable energy may be a preferable option for 

rural populations. 

Our paper proceeds as follows. In Section 2, we lay out the theoretical framework 

underpinning our argument. In doing so, we incorporate existing research regarding the 

environmental Kuznets curve, rural dependence on fossil fuels, and the benefits of small-scale 

renewable energy generation. In Section 3, we present initial descriptive statistics for our data, 

including visual and graphical representations. In Section 4, we provide the results of regression 

analyses incorporating country fixed effects and relevant control variables. In Section 5, we 

assess the implications of our conclusion that countries with a proportionally larger rural 

population rely on a greener energy supply. 

 

2. Theoretical Overview 

 The existing literature has extensively evaluated the relationship between income and 

environmental degradation; however, it has not attempted to link demographics to renewable 

energy usage. As a result, we derive our theory from three separate areas of focus found in the 

existing literature: 1) the environmental Kuznets curve, 2) the degree to which rural populations 

are dependent on fossil fuels, and 3) the viability of off-the-grid renewable energy. Combining 

these arguments from established literature allows us to develop a novel theory tying 

demographics to renewable energy use. 

 

2.1 The Environmental Kuznets Curve Model 

The environmental Kuznets curve proposes an inverted-U shaped relationship between 
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development and environmental degradation. Under this model, first developed by Grossman 

and Krueger (1991), countries that have yet to industrialize and possess a more agrarian 

economy tend to require relatively little energy and therefore emit less greenhouse gases. As 

countries industrialize, they typically utilize non-renewable energy sources to quickly and 

relatively cheaply develop a manufacturing sector, causing their environmental impact to spike. 

Then, once such a sector has become established and competitive, countries begin to develop 

greener energy infrastructure to achieve the same level of manufacturing output, causing their 

greenhouse gas emissions to fall.38  

The development of this model has led to the widespread belief that some countries are 

“too poor to be green” (Martinez-Alier, 1995) because “the only way to attain a decent 

environment in most countries is to become rich” (Beckerman, 1992). More recently, however, 

scholars have called the validity of this relationship between industrialization and environmental 

degradation into question. Stern (2004) argues that newly industrialized countries have adopted 

cleaner energy sources with a much shorter time lag. Other evidence indicates that developing 

economies do, in fact, have the capacity to overcome pollution problems (Dasgupta et al., 2002).  

An initial examination of our data regarding the composition of a country’s primary 

energy supply suggests that it may not fit the environmental Kuznets curve model. For example, 

the United Kingdom derives just 9 percent of its primary energy supply from renewable sources, 

while this number is 30 percent in Austria, another highly developed economy.39 In fact, the 

renewable share of the primary energy supply is often quite high in more recently industrialized 

countries; for example, Chile derives 29 percent of its primary energy supply from renewables. 

                                                           
38 Other studies that broadly support the notion of an environmental Kuznets curve include Shafik and 
Bandyopadhyay (1992) and Selden and Song (1994). 
39 The data in this section is derived from the OECD’s 2017 Renewable Energy Statistics. 
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This comparison indicates that the environmental Kuznets curve model may be an insufficient 

means of explaining inter-country differences in primary energy supply composition. 

Noting the potential shortcomings of the environmental Kuznets curve model, we also 

consider existing literature regarding the energy demands of rural populations.  

 

2.2 Rural Energy Demand 

Few large-scale studies have attempted to evaluate the role of population distribution in 

determining climate change and energy policy. Indeed, Hughes and Lipscy (2013) argue that the 

politics of energy and the social forces driving energy policy are insufficiently considered in the 

existing literature.  

Broz and Maliniak (2010) suggest that rural areas have greater energy demands than 

urban areas. They argue that countries in which the “political system disproportionately 

represents rural voters” are more likely to have low gasoline taxes and less likely to support 

international climate agreements (Broz & Maliniak, 2010).  

Broz and Maliniak’s argument might lead to the conclusion that a strong rural sector 

precipitates the development of anti-environmental policies. However, other sources suggest that 

rural populations may be less reliant on energy than urban populations. While rural residents 

may rely on gasoline to travel long distances, this does not necessarily mean that they are more 

dependent on fossil fuels. In fact, Muratoni (2013) suggests that rural populations are more 

energy efficient per square foot than urban households.  

Still, even if rural populations are proportionately more energy-dependent than their 

urban counterparts, there are multiple reasons why they might be more inclined to pursue 

renewable energy sources.  
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2.3 The Argument for Rural Small-Scale Renewable Generation 

The existing literature outlines several benefits that renewable energy offers to rural 

populations. These benefits are applicable in both developed and developing contexts (Yadoo et 

al., 2011). Specifically, renewable energy can serve as an off-the-grid solution to provide power 

in rural communities (Jain 1987). Off-the-grid energy sources are defined as energy sources that 

allow for energy production without access to remote infrastructure such as the electrical grid 

(Palit & Chaurey, 2011). In some cases, these off-the-grid solutions represent a temporizing 

measure until the grid is expanded; in other, more remote areas, they represent a more permanent 

solution.  

Off-the-grid systems appear to be the answer to universal access to energy. The 

International Energy Agency estimates that “60% of the additional electricity generation 

requested to provide universal access to energy is expected to be generated through off-grid 

systems” (2011). Ninety percent of the off-grid solutions required for rural electrification are 

expected to come from renewable sources (Mandelli et al., 2016). 

In rural areas, energy accessibility matters. Small-scale renewable generation offers 

accessible energy in remote locations where cost can make grid extension unfeasible (Kandinya 

et al., 2009). For citizens that live within distribution lines or on rough terrain, extending the grid 

is often a financially untenable option (Karekezi & Kithyoma, 2002), and the cost of electricity 

generation increases as distance from the existing grid increases (Cust et al., 2007). This 

challenge is especially acute if the “number of consumers is less than 50 in a village or [the] 

number of connections per [kilometer] of distribution line is less than 4” (Palit & Chaurey, 

2011). In these locations, off-the-grid solutions are often cheaper to implement, even if they use 

renewable technologies that, at least for the time being, are more expensive than their non-
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renewable counterparts. 

Even if accessibility is not a primary concern, small-scale renewable production can offer 

a more practical solution in the context of fluctuations in load demand (Mandelli et al., 2016). 

The uneven and generally sparse nature of rural populations can lead to dramatic shifts in 

demand, making a traditional grid unfeasible. While a certain minimum threshold must be met 

for any level of generation to be feasible, small-scale renewable technology offers the benefit of 

on-site production (Chaurey et al., 2004). As a result, this approach leads to a lower strain on 

local systems when compared to mini-power plant models, which typically use dirtier energy 

sources (Chaurey et al., 2004).  

Smaller-scale renewable production also offers an appealing opportunity for 

leapfrogging, allowing rural populations to move from having no electricity to using renewable 

sources while bypassing the dirtier sources that are often heavily used in urban areas. As a result, 

governments may be incentivized to use renewable technologies to achieve economic growth 

while avoiding environmental degradation (Murphy, 2001; Zerriffi & Wilson, 2010). This 

ambition is especially relevant in the case of rural populations, given that two-thirds of the 

world’s poorest people live in rural areas (Casillas & Kammen, 2010).  

 An informative example that underlies the arguments made in the preceding sections can 

be found in India. Development in India has been a key issue as, according to the World Bank, 

“more than 400 million of India’s people–or one-third of the world’s poor–still live in 

poverty.”40 The environmental Kuznets curve would predict that India, as a recently 

industrialized country, would derive a small share of its primary energy supply from renewables. 

Yet, Cust et al.’s (2007) study of seven cases in north India indicates that decentralized 

                                                           
40 India Overview, from https://www.worldbank.org/en/country/india/overview 
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renewable energy technology can provide potential solutions to rural electrification. Indeed, 

while India’s energy supply has become ‘dirtier’ as it has industrialized, it still derived 

approximately 25 percent of its primary energy supply from renewable sources in 2014, a 

proportion greater than that of numerous developed nations.  

This outcome supports our theory that the accessible and practical nature of renewable 

energy makes it a uniquely appealing option in countries with large rural populations. We 

proceed by employing a cross-national panel data set to further investigate this relationship 

between population distribution and renewable energy use. 

 

3. Descriptive Data 
 
 While examining cases and analyzing economic rationale provides some insight into the 

real-world mechanics surrounding this relationship between population demographics and the 

composition of a country’s primary energy supply, analyzing a large data set can provide more 

systematic evidence to support our theory. 

Our data on rural population come from the World Bank’s World Development 

Indicators41, while our data on primary energy supply composition come from the OECD.42 The 

OECD’s definition of renewable energy includes energy from hydro, geothermal, solar, and wind 

sources. It also includes energy from solid biofuels, biogasoline, biodiesels, liquid biofuels, and 

biogases, as well as the renewable fraction of municipal waste. This value is divided by a 

country’s total energy supply for a given year to produce an estimate of the share of the primary 

energy supply obtained from renewable sources. Our combined data set provides estimates for 

                                                           
41. These numbers represent estimates and are produced by World Bank staff using studies by the United Nations 
and World Urbanization Prospects 
42 Since this metric is a proportion rather than an absolute measure, it serves as a control for population size. 
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134 countries dating back to 1960. We benefit from the fact that there are few missing values in 

our data set, allowing us to utilize a panel of 5,665 observations to test our hypotheses. 

To conduct a preliminary assessment of our data, we produce two maps. Map 1 shows the 

percentage of rural population per country in 2010, with darker coloring indicating a 

proportionally larger rural population. Map 2 shows the share of primary energy supply from 

renewables, also in 2010, with darker coloring indicating a greener energy supply. 

 

 

 

 

 

 

 

The color patterns shown by our two maps are broadly similar, suggesting that countries 

that had larger rural populations in 2010 also tended to procure a higher percentage of their 

energy supply from renewables in the same year. While this comparison suggests the possibility 

of a relationship between our variables of interest, it only captures one year of data. To analyze 

our data across years, we turn to graphical representation. 

 A preliminary analysis of our full data set’s descriptive statistics also shows that 

countries with proportionally larger rural populations tend to derive a larger share of their 

primary energy supply from renewable sources. Consider what we observe. In Figure 1, country-

year observations in which less than 30 percent of the population lives in rural areas are 

associated with just 12 percent of the primary energy supply originating from renewable sources. 

Map 1 Map 2 
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By contrast, countries with a medium-sized rural population derive an average of 28 percent of 

their population from renewable sources, and those with a large rural population derive an 

average of almost two-thirds of their energy supply from renewables. 

 

 

4. Methodology and Results 

 While these descriptive data support our hypothesis that countries with proportionally 

larger rural populations derive a higher percentage of their primary energy supply from 

renewables, there may be confounding factors to consider. Descriptive data provide an initial 

picture of our relationship of interest, but they do not offer us a means by which to measure 

uncertainty or control for other variables. Thus, we turn to regression analysis to further test our 

hypothesis.  
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  (1) (2) 
      
Rural Population 0.824*** 0.235*** 

(0.014) (0.015) 
Constant 6.621*** 18.296*** 

(0.692) (0.629) 

Observations 5,665 5,665 
Country FE No Yes 
Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
  

 

 Table 1 shows the results of our initial model, which tests the basic relationship between 

our variables of interest with and without country fixed effects. We introduce country fixed 

effects to account for the impact of unobservable heterogeneity across countries. The decrease in 

the coefficient from 0.8 to 0.2 suggests that unobserved differences play an important role in 

determining the composition of a country’s primary energy supply. Nonetheless, the coefficient 

is statistically significant at the .01 level in the fixed effects regression. 

Although this basic model offers an initial indication of the strength of our relationship, 

the possibility of omitted variable bias remains. There are other factors we should consider. In 

our subsequent models, we control for two key factors identified elsewhere in the literature as 

predictors of a country’s commitment to renewable energy: GNI per capita and land area.  

There have been several studies examining the relationship between development and 

renewable energy consumption, with varying results. The literature disagrees on the degree to 

which wealth affects renewable energy consumption, with Al-mulali et al. (2013) finding a bi-

directional – meaning causality goes both ways – and positive relationship between electricity 

Table 1: Model 1 is our basic regression of percentage of population 
in rural areas against energy supply composition. Model 2 includes 
country fixed effects.  Even with country fixed effects, our regression 
results are statistically significant. 
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consumption from renewable sources and GDP growth, while Oh and Lee (2004) and Fallahi 

(2011) call this relationship into question.  

In our multivariate models, we include GNI per capita instead of GDP per capita.43 In this 

context, GNI per capita is a more accurate representation of wealth than GDP (Chow et al., 

2003). Prices for energy are set internationally and, in most cases, renewable energy technology 

is not produced domestically.44 Additionally, since governments are usually the entities 

purchasing renewable energy technology, income is a better measure of the resources they can 

deploy when making purchasing decisions.45 Nonetheless, to evaluate the robustness of our 

results, we also conduct our regression analysis using GDP per capita, as shown in Appendix 1. 

To test the validity of the environmental Kuznets curve, which predicts a parabolic 

relationship between income and environmental degradation, we also include GNI per capita 

squared in our multivariate model (Grossman & Krueger, 1991). While the Kuznets curve 

predicts a negative coefficient on income squared, we anticipate a positive coefficient because 

our dependent variable measures the share of a country’s primary energy supply procured from 

renewables, rather than environmental degradation. 

Additionally, we expect that countries that cover a larger land area are able to harness renewable 

resources to a proportionally greater extent than smaller countries. A 235 km square would be 

needed to power the U.S. electric grid exclusively with solar energy (Denholm & Margolis, 

2008). Similarly, producing energy from biomass forest would require 71 times more land area 

than if the same amount of energy were produced from solar panels (Pimentel, 2004). Given that 

solar panels themselves already require a larger land area than non-renewable alternatives, we 

                                                           
43 GNI is measured in constant PPP dollars. 
44 International Energy Agency, 31. 
45 IEA 29. 
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see that land area is a key factor determining the feasibility of renewable energy production. If a 

country has more land at its disposal, the opportunity cost of using that land to produce 

renewable energy is smaller. As a result, we include World Bank data measuring country area in 

1,000 square kilometers in our multivariate models.  

  (1) (2) (3) 
        
Rural Population 0.235*** 0.397*** 0.378*** 

(0.015) (0.030) (0.032) 
GNI per capita 0.865*** -0.015 

(0.259) (0.529) 
Land Area 3.335*** 3.321*** 

(0.534) (0.534) 
GNI (squared) 0.100* 

(0.053) 
Constant 18.296*** -300.065*** -297.077*** 

(0.629) (49.652) (49.651) 

Observations 5,665 2,668 2,668 
Country FE Yes Yes Yes 
Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
 

  
 Table 2 presents the results of our models. Model 1 presents the basic regression of our 

variables of interest, as discussed previously. Model 2 includes our two principal control 

variables, GNI per capita and land area. Model 3 introduces GNI per capita squared in order to 

test the validity of the environmental Kuznets curve. All three models include country fixed 

effects to account for other unobserved heterogeneity across countries. Our results across all 

three models indicate a positive relationship between our variables of interest that is statistically 

significant at the .01 level. This finding suggests that rural population proportion is positively 

Table 2: Model 1 is the basic regression of percent of population in rural areas 
against percentage of renewable energy, shown in Table 1. Model 2 includes two 
control variables, GNI per capita and land area. Model 3 includes GNI per capita 
squared to evaluate the validity of the environmental Kuznets curve.  
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related to the share of the primary energy supply from renewable sources. Specifically, the 

models suggest that a 1 percent increase in the share of a country’s population living in rural 

areas leads to a 0.2 to 0.4 percent increase in the share of the country’s primary energy supply 

derived from renewable sources.  

 In our multivariate models, the coefficients on our control variables largely align with the 

relationships previously identified in the literature. With respect to GNI per capita, we see a 

positive statistically significant relationship in Model 2, which aligns with Al-mulali’s (2013) 

finding of a bi-directional, positive relationship between wealth and renewable energy 

consumption.  

When we introduce GNI per capita squared in Model 3, we find that it is only statistically 

significant at the 10 percent level. This relationship is relatively weak when compared to the 

significance of the relationship between our principal variables of interest. These results lead us 

to question the relative importance of the environmental Kuznets curve model as a predictor of a 

country’s use of renewable energy.  

Regarding land area, we note a positive, statistically significant coefficient in our 

multivariate models. Its positive sign matches with the existing literature arguing that larger 

countries can utilize their extensive land area to derive a greater share of their primary energy 

supply from renewable sources (Denholm & Margolis, 2008; Pimentel, 2004). 

Across all models, our results confirm our hypothesis that countries with a larger 

percentage of their population living in rural areas also derive a higher percentage of their 

primary energy supply from renewables. This relationship, which is robust to country fixed 

effects and relevant controls, holds important implications for the international community. 
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5. Conclusion 

Our findings suggest that demographics play a key role in determining the degree to 

which a country utilizes energy from renewable sources. We identify a robust, statistically 

significant, and positive relationship between rural population percentage and the share of a 

country’s primary energy supply derived from renewable sources. Rural populations favor 

renewables. This outcome implies that the accessibility, flexibility, and leapfrogging benefits 

offered by off-the-grid renewable energy make it a viable option for rural populations. Indeed, 

rural areas may be the drivers of a renewable energy future. 

These results resonate with the discrepancies found in the environmental Kuznets curve 

literature and contribute to discussions on rural energy use (Stern, 2004; Dasgupta et al., 2002). 

Consider India, as discussed above. As exemplified by India’s relatively significant use of 

renewable energy, rural population percentage appears to be a stronger predictor a country’s use 

of renewable energy than the income-based environmental Kuznets curve model. This evidence 

of leapfrogging adds to that of scholars such as Stern (2004), who argues that recently 

industrialized countries adopt cleaner energy sources with a relatively short time lag. Not only do 

these recently industrialized countries adopt cleaner energy sources more quickly, but our 

findings suggest that more rural countries will develop primary energy supplies that, at least 

proportionally, favor renewables. 

Underdeveloped yet rural countries may be in a strong position to lead renewable energy 

development. Nonetheless, the fact that the relationship between our variables of interest endures 

when we control for level of development and land area indicates the viability of renewable 

energy even in rural parts of developed nations.  

Our findings also complicate Broz and Maliniak’s claim that rural populations depend 
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more heavily on fossil fuels than their urban counterparts. Populations in rural areas may rely on 

gasoline for travel; however, this need not imply that they are more reliant on fossil fuels writ 

large. Our results suggest that the benefits of small-scale renewable technology favor rural areas 

where renewable energy can provide a viable off-the-grid solution with poverty-alleviating 

benefits. They also indicate that rural populations can use political leverage to call for greater 

investment in renewable technology. Further research should assess the degree to which this 

relationship persists when differences in regime type and changes over time are considered. 

As the shift toward greener energy sources continues, countries and populations around 

the world face the question of how to promote greener societies. Our results indicate the 

important role that rural populations can play in the task of mitigating climate change in the 

twenty-first century. 
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Appendix  
 
Table 3 shows our regressions in Table 2 using GDP per capita instead of GNI. Under this 
model, our rural population variable remains statistically significant at the .01 level. 
 
 
  (1) (2) (3) 
        
Rural Population 0.235*** 0.464*** 0.462*** 

(0.015) (0.028) (0.029) 
GDP per capita 0.930*** 0.837* 

(0.220) (0.437) 
Land Area 0.681*** 0.681*** 

(0.253) (0.253) 
GDP (squared) 0.010 

(0.039) 
Constant 18.296*** -54.735** -54.524** 

(0.629) (23.300) (23.319) 

Observations 5,665 3,202 3,202 
Country FE Yes Yes Yes 
Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Transparency and the Effect of Natural Resources on Economic Growth 
 

Olivia Bisel and Yuou Wu 
 

1. Introduction 

 States that once hailed natural resources as an unconditional blessing for development 

and prosperity now regard them warily, cognizant of their pernicious side-effects. Resource rents 

in themselves represent an economic boon. Yet resources often prove detrimental to net 

economic growth, a trend known as the “resource curse.” First, natural resources can create 

opportunities for corruption, incentivizing rent-seeking behavior and weakening political 

institutions in the process. Second, through economic channels such as the Dutch disease, the 

discovery of natural resources can lead to appreciation within the country, causing labor and 

capital to shift towards natural resource industries and traditional manufacturing sectors to 

decline.   

This trend counters the effect of transparency, which tends to facilitate GDP growth by 

attracting foreign investors through enhanced government credibility.  

Since resource-abundant countries face a higher threat of corruption due to lucrative 

resource rents, whether transparency—which combats corruption—disproportionately benefits 

resource-abundant countries needs closer examination. We predict that transparency exhibits a 

greater positive impact on the GDP growth of resource-abundant economies, as it induces better 

resource revenue management.  

 Before studying this question thoroughly, we conduct a simple test of our theory and the 

two theories that motivate our study. We explain these theories in detail in Section 2 

(“Background”). Finding preliminary support for our theory, we proceed with a more 

comprehensive analysis of transparency’s impact on GDP per capita growth in resource-
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abundant countries. The sources of our datasets, selection of variables, and empirical model are 

presented in Section 3 (“Data and Methodology”). We then present the results of our analysis in 

Section 4 (“Results”). 

 Results in Section 4 affirm our hypothesis: in countries with low transparency, natural 

resource rents negatively affect economic growth, while in countries with high transparency, 

natural resources promote growth. This relationship is statistically significant at the five percent 

level. We control for population, GDP per capita, government consumption, trade openness, 

inflation, and capital formation in our final model, and all control variables are statistically 

significant at either the one percent or the five percent levels. After addressing a variety of 

potential endogeneity and selection bias concerns, we conclude that our key finding is robust to a 

variety of specifications. 

 Armed with these results, we conclude with policy prescriptions for policymakers. We 

underscore the importance of these policies for resource-abundant economies, which are most 

vulnerable to the resource curse.  

 

2. Theoretical Framework 

Natural Resource Curse 

A substantial literature shows that all else equal, economies abundant in natural resources 

tend to experience slower growth than economies without them, a trend that has inspired the 

natural resource curse theory (Sachs & Warner, 1995). The theory posits that lucrative rents from 

natural resources undermine institutions and impel rent-seeking opportunism. The corruption 

inherent in these rent-seeking activities in turn hinders investment and harms economic growth 

(Leite & Weidmann, 1999). Countries that suffer from the natural resource curse also tend to 
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experience various political issues such as inefficient governance, inequality, and instability 

(Jensen & Wantchekon, 2004). 

Oil and mineral resources especially damage institutional quality and, subsequently, 

economic growth (Subramanian & Sala-i-Martin, 2003; Jensen & Wantchekon, 2004). The 

resource curse is more prominent for countries that predominantly export point resources, or 

resources extracted from a narrow geographic or economic base, because such resources 

generate greater terms of trade shocks and slow recovery when institutional quality is low (Isham 

et al., 2005). 

 Economically, many studies show that lucrative rents from natural resources undermine 

institutions and induce rent-seeking opportunism. The corruption generated by these rent-seeking 

activities in turn hinders investment and harms economic growth (Leite & Weidmann, 1999). 

One mechanism for the natural resource curse is the Dutch disease, where a sudden discovery of 

natural resources causes a decline in domestic manufacturing industries. Excessive exporting 

raises domestic prices, driving labor and capital towards natural resource industries, 

simultaneously increasing the cost of production in other sectors and contributing to a decline in 

traditional manufacturing sectors (Humphreys et al., 2007:5). High volatility in natural resource 

prices, which creates shocks for countries highly dependent upon resource exports, is another 

channel for the natural resource curse (Humphreys et al., 2007:6).  

Politically, natural resources give states the opportunity to award grants to state-owned 

monopolies, thereby incentivizing bribery and corruption and leading to inefficient political 

governance (Mahdavi, 2016). In Africa, natural resource abundance is not only decisive for 

democratic transitions, but also an important determinant of successful democratic consolidation 

(Jensen & Wantchekon, 2004). Essentially, natural resource abundance weakens democratic 
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movements in Africa. Secondly, the natural resource curse is more prominent when there are 

poor political institutions. The effect of resources is reversed when institutions are sufficiently 

strong (Boschini et al., 2007). Thirdly, the natural resource curse disproportionately harms 

women, who make up a smaller share of the workforce in extractive industries and are less 

represented in government (NRGI, 2015: 4). A large influx of workers to mining area tends to 

increase gender-based violence (NRGI 2015). Finally, the very presence of highly profitable 

natural resources tends to breed international and civil conflicts. The rate of war greatly increases 

when countries depend on extractive industries, because insufficient governance over these 

industries creates opportunities to support either sides of the militant groups (Patrick, 2012).  

Nevertheless, other scholars find evidence that natural resource abundance in fact does 

not negatively impact economic performance. Conrad and Alexeev demonstrate that the impact 

of oil and other mineral resources on economic growth is on balance positive (2009). Particularly 

in the oil sector, Liou and Musgrave find that natural resources harm democratization only 

sporadically outside of the Gulf states (2014). However, their research design is limited by a 

short time frame, and their results may be unique to the oil sector.  

While proponents of the natural resource curse theory point to countries like Angola, 

Venezuela, the Democratic Republic of the Congo, Nigeria, and Vietnam, opponents of the 

theory examine how countries such as Chile, Russia, Peru, Indonesia, and Norway—which are 

equally abundant in natural resources—actually enjoy positive economic growth from their 

resources. To determine why natural resources greatly harm some countries but help (or hurt to a 

lesser degree) others, this paper introduces a nuancing factor. We investigate whether 

transparency explains why some resource-abundant countries face a greater natural resource 

curse than others. We find that transparency indeed mitigates the natural resource curse.    
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Transparency, Governance and Economic Growth 

Transparency has many facets: it measures a country’s openness in terms of political and 

economic disclosure and can shape a country’s interactions with the international community. It 

decreases the likelihood of corruption and disincentivizes rent-seeking activities. 

 We rely on a measure of transparency that captures whether economic agents can obtain 

public information on policy outcomes through official state channels. Information influences 

numerous elements of citizens’ decision-making process. For one, information availability 

legitimizes policy enforcement and holds governments accountable (Mejia, 2013:93). This 

accountability in turn improves development outcomes in areas such as poverty alleviation and 

wealth distribution (Mejia, 2013:93).  

Additionally, transparency is positively correlated with economic growth via foreign 

direct investment (Hollyer et al., 2017:17). It is clear that information disclosure builds trust with 

investors: informed investors can better leverage risks. With the availability of quality 

information, investors are more aware of the potential risks of the local investing environment 

and can develop strategies to avoid these risks. Therefore, transparency represents a positive 

signal for the investing environment as a result.  

Moreover, opacity undermines the public’s ability to check the state or elect honest and 

efficient government officials, allowing corrupt public servants to remain in office despite 

engaging in clientelism (Hollyer et al., 2017:17; Kolstad & Wiig, 2009:522). These rent-seeking 

activities subsequently repel investment and impede economic growth (Mauro, 1995). Money 

spent on patronage and against the opposition in an effort to maintain opacity represents 

economic inefficiency in itself (Ross, 2001). Serving the benefit of small interest groups, opacity 
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gives rise to corruption and government inefficiency, making reforms more difficult to enact and 

cooperation less likely. 

Many indicators for transparency exist. Most commonly used are Freedom House and 

Polity Score, which depend heavily on political regime type and the characteristics of democracy 

in particular. Scholars often criticize the subjectivity of these measures (Giannone, 2009). 

Because these indices depend predominantly on characteristics of political institutions, they are 

often interchanged with measures of democracy. These indices, however, do not sufficiently 

reflect the economic dimension of transparency, which is often independent of the characteristics 

of regimes (Munck & Verkuilen, 2002).  

A more intuitive way of measuring transparency is to use “data dissemination” as a proxy 

for transparency (Hollyer et al., 2017:40). The dissemination of data influences citizens’ and 

foreign investors’ perceptions of government effectiveness, the investing environment, and the 

potential to collectively mobilize (Hollyer et al., 2015). In turn, citizens can make greater 

demands of their governments, and investors can invest strategically. Indices based on data 

dissemination more or less measure the availability of data and the circulation of credible 

information. Many studies that use measurement of data dissemination generate their indices 

based on fractions of existing data from various international databases (Hollyer et al., 2011, 

2014; Williams, 2009). By giving equal weight to all variables, however, Williams’ method 

dilutes the degree of transparency for countries that disclose data despite higher political risks. 

To represent transparency more accurately, Hollyer, Rosendorff and Vreeland create the Hollyer, 

Rosendorff, and Vreeland (HRV) Transparency Index using item response theory (IRT), which 

weights data dissemination based on their degrees of discrimination and difficulty (Hollyer et al., 

2014, 2016). The HRV Transparency Index measures transparency continuously on a scale from 
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negative ten to positive ten. We add ten to each value of transparency to avoid any problems that 

might arise from the negative values of the HRV Index. Due to the HRV Transparency Index’s 

relatively objective and comprehensive features, we believe the index to be a superior measure of 

transparency. 

Effect of Transparency on the Natural Resource Curse 

Natural resource dependence affects GDP growth through a variety of channels. States 

often discover non-renewable natural resources at scale and seek to rapidly exploit them for 

considerable profit. This motivation often creates a “race to the bottom” in terms of corruption. 

Improper resource management in turn skews the allocation of rent profits while drawing labor 

and capital into resource extractive industries, causing the decline of other industrial sectors.  

Since the cost of extraction is lower for countries with weaker environmental regulations, 

the threat of the resource curse depends substantially on the quality of governance and institution 

(Li, 2013; Mehlum et al., 2006).  Specifically, natural resources prominently hinder GDP growth 

in grabber-friendly countries; while in producer-friendly countries, they boost income (Mehlum 

et al., 2006).  

Additionally, because natural resource extraction is capital-intensive, state-owned 

enterprises (SOE) manage most countries’ natural resource industries. While SOEs may initially 

distribute natural resources efficiently and maximize profits for the state, insufficient regulations 

often drive these companies towards rent-seeking activities. Weak institutions and low quality of 

governance thus seem to determine resource curse outcomes (Robinson et al., 2006; Mehlum et 

al., 2006; Boschini et al., 2005; Busse & Gröning, 2013 and Corrigan, 2006).  

 The question for countries plagued by the resource curse then becomes: how to improve 

the quality of governance in managing natural resources. One solution might be transparency. As 
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previously stipulated, transparency in regard to natural resource data and rent distribution holds 

government officials accountable for policy outcomes, thereby decreasing patronage and illegal 

profits for intermediaries. Humphrey et al. argue, “the citizens of resource-rich countries have 

very little information about the extractive industry-related activities… The obvious remedy [to 

the resource curse] is greater transparency and accountability” (2007: xiv). Similarly, the 

Extractive Industry Transparency Initiative (EITI) supports improved governance in resource-

rich countries through the verification of government revenues gained from oil, gas, and mining 

(Kolstad & Wigg, 2009:527). Such initiatives seek to mitigate the effect of the natural resource 

curse by enhancing information disclosure.  

While some literature finds no evidence of a relationship between transparency and the 

resource curse (Wigg & Kostad, 2009), we predict that a more comprehensive measure of 

transparency will show transparency to confer greater economic benefits to resource-abundant 

countries than to resource-scarce countries.  In testing this hypothesis, we use a more robust 

transparency index, control for more endogeneity, and contribute our theory on the interaction 

between transparency and rents. Our research shows that the economic benefits of transparency 

are indeed larger for countries dependent upon natural resources. In short, transparency counters 

the resource curse. 

 

3. Data and Methodology 

Data  

 We compile data on resource rents and economic growth from the World Bank’s World 

Development Indicators and data on transparency from the HRV Transparency Index. Mutually, 

these data cover 125 countries for the years 1990 to 2010. We also use the World Governance 
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Indicators and Democracy-Dictatorship Index to control for variables related to governance. 

Descriptive information on the data can be found in table 1. These datasets provide information 

for 1,022 mutual observations (see Table 1). 

Table 1. Datasets and variables used.  
Dataset # of Countries 

& Territories 
Years Observations Variables 

World 
Development 
Indicators 

264  We selected 
1990-2010 

5,544 GDP/Capita Growth, Rents, 
Population, Population 
Growth, GDP/Capita, 
Government Consumption, 
Trade Openness, Inflation, 
Capital Formation 

HRV Transparency 
Index 

125 1980-2010 3,875 Transparency 

World Governance 
Indicators 

215  1996-2015 3,471 Government Effectiveness, 
Political Stability 

Democracy-
Dictatorship Index 

101 1946-2008 9,115 Regime 

 

To test the effect of transparency on the relationship between natural resource rent and 

GDP per capita growth, we conduct an ordinary least squares (OLS) regression captured by the 

following equation: 

 

(1) 

 

Gross Domestic Product (GDP) per capita growth, measured in annual percent, is the 

dependent variable for our statistical model.  

Natural resource rent—or the value of capital service flows rendered by natural 

resources—is a proxy for resource dependence46. It is measured as a percentage of GDP.  The 

greater the rent, the more the economy depends on the rent to generate GDP. The first 

independent variable is the interaction term between natural resource rents and transparency. The 
                                                           
46 Sachs and Warner termed natural resource dependence “resource abundance” (1997). 

GDP per capita growthit = β1log(resource rentsit) transparencyit + 

β2transparencyit + β3log(resource rentsit) + γXit + i + t + εit 
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coefficient on this term represents the effect of transparency on the relationship between resource 

dependence and GDP per capita growth. β1, β2, and β3 are the coefficients on the independent 

variables of the interaction term, transparency, and natural resource rents, respectively. Xit is a 

vector that represents control variables, for which γ is the coefficient. t denotes time-fixed 

effects, capturing changes in GDP per capita growth attributed to worldwide trends over time. i 

denotes country-fixed effects, capturing the country-specific factors that affect GDP per capita 

growth. εit is the error term. 

We control for the following variables: 

 Population indicates the total number of people in a country. It serves as a proxy for 

country size and human capital. Countries with more human capital are often able to 

generate more labor-intensive products and have a lower cost of production. A 

comparative advantage in production in turn enables greater economic growth. 

 GDP per capita is measured as GDP divided by total population. Countries above certain 

GDP per capita thresholds, such as developed countries, may have less room to grow 

economically than developing countries. Additionally, GDP per capita is likely to be 

related to government’s ability to collect and disseminate information (Hollyer et al., 

2015). Countries with higher GDP per capita are more capable and may have more labor 

and capital to gather information and reveal them to the public. We control for this 

variable to limit its impact on the relationship between GDP per capita growth and 

transparency.  

 Trade openness captures international exchange of goods and services, measuring trade 

flows between countries. We generate this variable by adding exports as a share of GDP 
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to imports as a share of GDP. Countries with greater trade openness tend to experience 

greater economic growth (Harrison, 1996; Chang et al., 2009).    

 Government consumption or government expenditure is measured as a share of GDP per 

capita. There are mixed findings on the effect of government consumption on growth, 

depending on the sectors in which governments spend (Barro, 1990; Cashin, 1995).  

 Inflation indicates the rate of increase for the price level of goods and services. It is 

measured as an annual percentage of consumer price. Greater inflation may discourage 

people from investing by increasing the opportunity cost of saving. Inflation and GDP 

growth tend to be negatively correlated; the effect is most obvious via the channel of 

investment (Bassanini & Scarpetta, 2001:35). 

 Gross capital formation is a proxy for capital accumulation. It refers to the amount of 

capital stock and assets accumulated by a country per year. Gross capital formation 

enables countries to make more investments and generate greater product value. 

 Government effectiveness captures the quality of public and civil services, the quality of 

policy formation and implementation, and the credibility of the government’s 

commitment to such policies (World Bank, 2016). Government effectiveness is positively 

correlated with economic growth (Alam et al., 2017). It not only builds trust within the 

society, but also serves as a determinant of foreign direct investment.   

 Population growth is the rate at which population increases. Greater population growth 

tends to correlate with greater GDP growth (Tsen & Furuoka, 2005).  

 Political Stability captures the likelihood that a government will be destabilized or 

overthrown through violent means, including political violence and terrorism (Kaufmann 

et al., 2010). Instability may impede regular means of production and increase usurpation 
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of natural resources. A country that is politically unstable may experience negative or low 

growth.  

 Regime is measured with the Democracy-Dictatorship Index (Cheibub et al., 2009). The 

index ranges from 0 to 1. The lower the index number, the greater the degree of 

democracy. Economic growth varies much more for autocracies than for democracies 

(Weede, 1996). Democracies also tend to cooperate more efficiently among similar 

regimes, thereby potentially increasing GDP per capita growth.  Additionally, regime 

exhibits a significant impact on the transparency measure. The availability of data is 

correlated with regime types. As the degree of electoral accountability rises with 

democracy, social welfare receives greater political priority, since people will elect 

representatives who can ensure higher levels of social welfare (Hollyer et al. 2011). On 

the other hand, authoritarian regimes may have more at stake when there is a greater 

degree of transparency due to the threat of collective mobilization and political 

instability.  

Descriptive statistics for all variables can be found in Table 2. 
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Table 2. Descriptive statistics for all variables. 
Final Model Variables Observations Mean Std. Dev. 
     GDP per Capita Growth 4,025 2.160 6.645 
     log (Rents) 3,550 0.384 2.536 
     HRV Transparency Index 2,625 1.543 2.461 
     Transparency-Rents Interaction     

Term 
2,529 -1.342 6.357 

     log (Population) 4,546 15.006 2.413 
     Population Growth 4,540 1.520 1.594 
     log (GDP per Capita) 4,074 7.974 1.668 
     Government Consumption 3,623 16.368 8.217 
     Trade Openness 3,781 4.279 0.654 
     log(Inflation) 3,284 1.766 1.388 
     Capital Formation 3,589 3.072 0.424 
Excluded Variables Observations Mean Std. Dev. 
     Corruption Control 2,336 -0.022 1.004 
     Government Effectiveness 2,330 -0.022 0.999 
     Political Stability 2,341 -0.051 1.006 
     Regime 3,470 2.033 1.617 

 

4. Results 

Descriptive data 

Preliminary analysis supports our hypothesis that transparency has a larger positive 

impact on economic growth for countries with larger resource rents. Before conducting 

regression analyses, we examine the mean GDP per capita growth within rent quartiles for 

countries in the lower and upper quartiles of transparency. Figure 1 shows that among less 

transparent countries, rent is associated with lower rates of growth, while among more 

transparent countries, it is associated with high growth. Indeed, rent is positively correlated with 

growth for resource-abundant countries that are transparent but negatively correlated with 

growth for resource-abundant countries that are not transparent (see Table 3).  
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Table 3.  Correlation between GDP per capita growth and rent for given levels of rent and 
transparency (“low” = below 10th percentile; “high” = upper quartile). 
 

 Low Transparency High Transparency 
Low Rents 0.77 0.01 
High Rents -0.12 0.32 

 

 
Regression analyses 

Basic regression analyses confirm the above descriptive findings. We begin by examining 

the relationship between rent and growth without accounting for transparency. The effect of rent 

on economic growth is negative but inconsequential in the absence of other variables: a one-unit 

increase in rents yields a mere 0.0003% decrease in GDP per capita (see Table 4). Once we 

introduce time- and country-fixed effects, rent and economic growth show a positive correlation 

as shown in Table 4.  

Figure 1. Preliminary evidence of our hypothesis! For countries with low transparency 
(lower quartile), higher resource rents correspond with lower economic growth. For
countries with high transparency (upper quartile), higher resource rents correspond with 
higher economic growth. 
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Table 4. Basic regression analysis. 
  (1) (2) (3) (4) 
Transparency-Rent Term 0.217*** 

(0.0745) 
log(Rents) -0.000260 0.00265 -0.0163 -2.753** 

(0.0513) (0.448) (0.438) (1.219) 
HRV Transparency Index 0.440** 0.533*** 

(0.214) (0.176) 
Observations 3,488 3,488 2,502 2,502 
R-squared 0.000 0.063 0.070 0.081 
Time FE No Yes Yes Yes 
Country FE No Yes Yes Yes 
Number of Countries   181 123 123 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 

With the addition of transparency as an independent variable, we obtain the expected 

results: a negative correlation between rents and economic growth and a positive correlation 

between transparency and economic growth that is statistically significant at the ten percent level 

(see Table 4). Column 4 of our basic regression model exhibits preliminary evidence for our 

hypothesis. The overall effect of transparency on growth is positive for all levels of rent and is 

jointly statistically significant. Moreover, transparency confers greater benefits on growth for 

countries with larger rents (see Table 4). 

We next introduce the control variables described above in Table 547. As Column 1 

indicates, the inclusion of all control variables removes more than half of our country-year 

observations (see Table 5). Accordingly, our transparency-rent variable of interest loses 

statistical significance, although the relationships between economic growth, rent and the overall 

transparency interaction exhibit the expected signs. We remove the two statistically insignificant 

control variables of political stability and regime, in Column 2.  

                                                           
47 Descriptive statistics of variables are located in Table 3. Countries included in our study are listed in Table 10 in 
the Appendix. GDP per capita growth by year is found in the Appendix, Table 11. 
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After removing the control for government effectiveness, we obtain the significant results 

found in Column 3. With more observations, the relationship between economic growth and the 

transparency-rent interaction term shows statistical significance at the five percent level. 

Transparency is statistically significant at the ten percent level. Moreover, rent and the joint 

effect of transparency both exhibit twice as big an impact on GDP per capita growth once 

government effectiveness is removed. These results indicate that transparency leads to positive 

growth for all countries, but more importantly for the purposes 

 of our research, transparency has a greater positive impact on growth for resource-abundant 

countries. Population growth loses statistical significance, and we remove this control variable in 

our final model in Column 4. 

Evidence for the resource curse is apparent: a one percent increase in rents decreases 

GDP per capita growth by 1.78 percentage points in our final model (see Column 4 of Table 5). 

Meanwhile, though the degree of transparency’s effect on economic growth varies by resource 

abundance, it is nonetheless unambiguously positive for all countries (see Figure 2). For 

instance, the GDP per capita growth of an economy with zero resource rents still increases by 

0.91 percentage points for a one standard deviation increase in transparency. This impact is 

statistically significant at the five percent level.  
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Figure 2. This graph shows the relationship between transparency and GDP per capita growth at 
different levels of natural resource rent with a 95% confidence interval. For countries with low 
levels of natural resource rent, transparency has a small positive effect on growth; for countries 
with high levels of natural resource rent, transparency has a large positive effect on growth.  
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Table 5. Full regression analysis of main model. 
  (1) (2) (3) (4) 

VARIABLES 
All 

Controls 
Sig. 

Controls 
More 
Obs. 

Final 
Model 

Trans.-Rents Term 0.0615 0.0626 0.141*** 0.143*** 
-0.0743 -0.0667 -0.053 -0.0526 

log(Rents) -0.697 -0.719 -1.726** -1.755** 
(1.107) (0.978) (0.714) (0.707) 

HRV Transparency 0.192 0.169 0.361** 0.365** 
(0.205) (0.170) (0.176) (0.175) 

log(Population) 5.184 6.706** 3.830** 3.725* 
(3.472) (3.335) (1.877) (1.900) 

Population Growth -0.987*** -0.982*** -0.0720 
(0.270) (0.334) (0.232) 

log(GDP per capita) 2.729*** 2.072** 1.545** 1.560** 
(0.989) (0.880) (0.623) (0.619) 

Gov. Consumption -0.171* -0.123 -0.141** -0.142*** 
(0.100) (0.0911) (0.0540) (0.0540) 

Trade Openness 0.0470** 0.0419** 0.0236* 0.0235* 
(0.0201) (0.0173) (0.0138) (0.0138) 

log(Inflation) -0.379* -0.342 -0.454*** -0.452*** 
(0.214) (0.245) (0.162) (0.162) 

Capital Formation 0.0875*** 0.101*** 0.102*** 0.103*** 
(0.0303) (0.0328) (0.0254) (0.0248) 

Gov. Effectiveness 2.082*** 1.830** 
(0.780) (0.709) 

Political Stability 0.251 
(0.490) 

Regime -0.258 
(0.248) 

Observations 1,042 1,275 2,138 2,140 
R-squared 0.186 0.220 0.172 0.174 
Number of country1 113 118 119 119 
Time FE Yes Yes Yes Yes 
Country FE Yes Yes Yes Yes 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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 More importantly, evidence for our own hypothesis is strong. Our final model suggests 

that a one standard deviation increase in transparency improves GDP per capita growth by 4.25 

percentage points for a country with rents in the seventy-fifth percentile. This impact is 

substantially larger than transparency’s effect on the zero-rent economy. In other words, 

resource-abundant economies reap greater economic rewards from transparency than resource-

scarce economies do. Figure 3 offers a visual representation of this relationship, which is 

statistically significant at the one percent level. The countries listed in Tables 6 and 7, which list 

resource-abundant countries with low transparency and resource-abundant countries with high 

transparency, respectively, match real-life resource curse outcomes (see Tables 6 and 7).  

 

 
Figure 3. This graph shows the relationship between natural resource rents and GDP per capita 
growth at different levels of transparency with a 95% confidence interval. For high-transparency 
countries, natural resource rents have a positive effect on growth; for low-transparency countries, 
natural resource rents have a negative effect on growth. 
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Table 6. Countries that are in the lower decile of transparency and upper quartile of natural 
resource rent. These countries are more susceptible to the natural resource curse. 

Country Freq. Percent 
Algeria 2 1.63 
Burkina Faso 5 4.07 
Central African Republic 12 9.76 
Chad 14 11.38 
Congo, Dem. Rep. 16 13.01 
Congo, Rep. 3 2.44 
Gabon 4 3.25 
Guinea-Bissau 3 2.44 
Guyana 2 1.63 
Iran, Islamic Rep. 5 4.07 
Iraq 1 0.81 
Liberia 14 11.38 
Mauritania 12 9.76 
Niger 1 0.81 
United Arab Emirates 20 16.26 
Vietnam 2 1.63 
Zambia 3 2.44 
Zimbabwe 4 3.25 

 
Table 7. Countries that are in the upper decile of transparency and upper quartile of natural 
resource rent. These countries are less susceptible to the natural resource curse.  

Country Freq. Percent 
Chile 5 16.13 
Egypt, Arab Rep. 2 6.45 
Indonesia 1 3.23 
Malaysia 5 16.13 
Norway 4 12.9 
Peru 3 9.68 
Russian Federation 10 32.26 
South Africa 1 3.23 

 

Unsurprisingly, a host of other variables significantly impact GDP per capita growth. 

Statistically significant at the ten percent level, a one percent increase in population and trade 

openness leads to a 3.73 percentage point and 0.02 percentage point increase in GDP per capita 

growth, respectively (see Table 5). These findings highlight the importance of both population 
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and trade for economic growth. Similarly, the impact of GDP per capita, government 

consumption, inflation and capital formation are statistically significant at the five and ten 

percent levels. A rise in government consumption decreases GDP per capita growth and counter 

to our expectations, a rise in GDP per capita increases growth. This result could suggest that 

countries with high GDPs per capita enjoy a high level of human capital and infrastructure more 

conducive to growth. Finally, a one percent increase in inflation yields a 0.41 percentage point 

decrease in GDP per capita growth, while a one percent increase in capital formation yields a 

1.58 percentage point increase in growth. In short, inflation harms economic growth and capital 

formation benefits it. These findings fit with expectations from the literature. 

Robustness checks 

Assuredly, our regression specification is not without shortcomings. Chief among these is 

the potential endogeneity of outliers and the measure of resource rents. We address each of these 

concerns below.  

 Extreme outliers—perhaps a product of accidental or deliberate measurement error— 

potentially bias our findings. In Column 3 of Table 8 we exclude observations whose GDP per 

capita growth lies outside three standard deviations from the interquartile range. The 

transparency-rent interaction term is statistically significant at the five percent level, while the 

transparency term is statistically significant at the ten percent level. The magnitude of the 

interaction term’s impact on economic growth is negligibly smaller. These results support the 

notion that transparency has a greater impact on growth for resource-abundant economies, as 

well as the claim that transparency has an unambiguously positive effect on growth for relatively 

resource-scarce countries. Essentially our model is robust to outliers. 
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 Finally, we acknowledge that the measure of resource rents may be decisive for 

transparency’s impact on resource-abundant economies. Countries can be abundant in a variety 

of different natural resources, and each of these resources carries unique properties. Accordingly, 

we test our final model against specifications individually, utilizing coal, forest materials, 

agricultural materials, minerals, oil, and ores and metals as the measure of resource rent (see 

Table 9 for descriptive statistics).  

Our analyses show transparency benefits resource-abundant economies more than 

resource-scarce economies for all specifications (see Table 8). However, this relationship is only 

statistically significant at the five percent level for coal, forest materials, and minerals. 

Transparency is statistically insignificant for the agricultural materials, oil, and ore and metals 

specifications. Since total rent is usually an amalgamation of many different natural resource 

rents, our original model is robust when we view alternative rent specifications as a group. 

Robustness might not extend to countries abundant solely in oil, such as those in the Middle 

East. 

Table 9. Descriptive statistics of alternative measures of rents. 
Variable Observations Mean Std. Dev. 
Total Rents 3,576 8.110 15.952 
Coal 3,849 0.116 0.577 
Forest Materials 3,631 2.462 5.625 
Agricultural 
Materials 

3,010 4.640 9.793 

Minerals 4,073 0.769 2.896 
Oil 2,815 5.588 16.050 
Ore and Metals 2,982 7.208 13.461 
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Table 8. Our final model is robust against outliers and a variety of specifications. 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) 

VARIABLES 
Final 

Model 
Limit 

Observations 
No 

Outliers Coal Forest 
Agri-

culture 
Min-
erals Oil 

Ores and 
Metals 

Trans.-Rent 0.143*** 0.0748 0.118** 0.0784** 0.179** 0.0915 0.0657** 0.0581 0.142* 
(0.0526) (0.0662) (0.0523) (0.0359) (0.0688) (0.0916) (0.0272) (0.0637) (0.0746) 

log(Rents) -1.755** -0.912 -1.308* -0.998* -1.495 -1.039 -0.776** -0.809 -1.434* 
(0.707) (0.973) (0.684) (0.555) -1.01 (0.933) (0.356) (0.743) (0.849) 

HRV Trans. 0.365** 0.209 0.351* 0.838*** 0.750** 0.0768 0.623*** 0.313 -0.0471 
(0.175) (0.168) (0.189) (0.282) (0.289) (0.130) (0.236) (0.263) (0.151) 

log(Pop.) 3.725* 6.526** 1.502 5.981* 3.328* -0.123 7.960*** 0.205 0.356 
(1.900) (3.208) (1.851) (3.176) (1.926) (1.817) (2.248) (3.368) (1.965) 

Pop. Growth -0.924*** 
(0.332) 

log(GDP/Cap) 1.560** 2.266** 1.352** 0.310 2.022*** 1.073* 1.526* 0.955 1.056* 
(0.619) (0.873) (0.545) (0.888) (0.720) (0.636) (0.803) (0.896) (0.588) 

Gov. 
Consumption 

-
0.142*** -0.122 

-
0.173*** 

-
0.341*** -0.137** 

-
0.178**

* -0.171** 
-

0.253** -0.191*** 
(0.0540) (0.0923) (0.0492) (0.0692) (0.0524) (0.0593) (0.0668) (0.0969) (0.0564) 

Trade  0.0235* 0.0413** 0.00640 -0.00180 0.0207 0.0135 0.0283 0.0125 0.0138 

(0.0138) (0.0179) 
(0.00684

) (0.0150) (0.0138) 
(0.0099

7) (0.0179) (0.0187) (0.00966) 

log(Inflation) 
-

0.452*** -0.366 
-

0.504*** 
-

0.973*** 
-

0.462*** 
-

0.400** 
-

0.606*** 

-
0.732**

* -0.398** 
(0.162) (0.245) (0.153) (0.236) (0.164) (0.160) (0.189) (0.189) (0.159) 

Cap. Form. 0.103*** 0.107*** 0.111*** 0.145*** 
0.0963**

* 
0.143**

* 0.116*** 
0.134**

* 0.150*** 
(0.0248) (0.0330) (0.0230) (0.0437) (0.0246) (0.0279) (0.0335) (0.0426) (0.0270) 

Observations 2,140 1,275 2,073 954 2,149 1,872 1,530 1,241 1,861 
R-squared 0.174 0.215 0.196 0.307 0.174 0.176 0.217 0.222 0.183 
Number of 
country1 119 118 119 58 119 115 98 74 115 
Time FE Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Country FE Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05*p<0.1 
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5. Conclusion 

Summary 

 In conclusion, our results suggest that transparency mitigates the natural resource curse;  

resource abundance heightens transparency’s positive impact on GDP per capita growth. This 

evidence is also robust to specifications that exclude GDP per capita growth outliers and utilize 

alternative measures of resource rents. Our findings constitute both a methodological and a 

theoretical improvement over the existing literature: we implement an innovative new measure 

of transparency that captures objective information disclosure rather than subjective regime 

openness. Moreover, we examine transparency through a new lens.  

Policy implications 

 Assuming that transparency promotes economic growth by disincentivizing corruption, 

our results indicate that transparency directly buffers against the resource curse. Ideally, all 

countries should embrace transparency due to the positive and statistically significant impact it 

has on economic growth for any amount of rent. However, it is particularly imperative that 

resource-abundant countries place a high premium on transparency. Given the potentially 

substantial windfalls from natural resource rents and the tragic outcomes when resource 

management goes awry, these countries simultaneously have the most to gain from transparency 

and the most to lose from opacity. Of course, autocracies must consider the potential 

ramifications of increasing transparency: citizens with information who are discontent with the 

government are better able to organize and more likely to revolt, leading to political instability, 

which may subsequently harm economic growth. 

 Transparency in this paper captures the degree to which governments disclose high-

quality information regarding public matters and policy. Resource-abundant economies seeking 
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to bolster transparency should therefore prioritize high-quality information disclosure. Specific 

measures vary according to a state’s needs. Governments that disclose low-quality data should 

invest in more sophisticated information-gathering technologies, protect whistleblowers, and 

develop a reward system for honest communication. Indeed, these measures are likely better-

suited for resource-abundant countries in which the resource curse has not yet taken root. 

Countries experiencing the resource curse may find such policies politically infeasible given an 

entrenched culture of rent-seeking opportunism.  

Governments that neglect data disclosure altogether face a more ominous challenge: they 

must confront a systematic aversion to accountability. Given the failure of international efforts 

and the unwillingness of corrupt leaders to combat such opacity, the future of transparency in 

these countries ultimately depends on domestic public pressure. Perhaps our findings will 

incentivize leaders to promote transparency as a means of countering the resource curse. 

Future research 

Our results warrant further discussion of the conditional impact of transparency at 

minimum, and more broadly justify further research of transparency within the transparency-

resource dependence framework. Further research should continue to examine the relationship 

between transparency and rent for specific resources, with particular attention to oil and other 

point sources. These studies should test the transparency-resource dependence relationship for 

individual regions and geopolitical contexts to ascertain additional significant variables or causal 

mechanisms affecting transparency’s economic impact. Additional research should analyze 

potential simultaneity bias and omitted variable bias between economic growth and transparency, 

incorporating instrumental variables as needed. Finally, we suggest testing measures of 

transparency specific to natural resources rents.
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Appendix 

 
Table 10. Countries used in this study. 

Afghanistan, Albania, Algeria, Angola, Argentina, Australia, Austria, Bangladesh, Belgium, 
Benin, Bolivia, Botswana, Brazil, Bulgaria, Burkina Faso, Burundi, Cambodia, Cameroon, 
Canada, Central African Republic, Chad, Chile, China, Colombia, Congo, Dem. Rep. Congo, 
Rep., Costa Rica, Cote d'Ivoire, Cyprus, Denmark, Dominican Republic, Ecuador Egypt, Arab 
Rep. El Salvador, Fiji, Finland, France, Gabon, Gambia, Ghana, Greece, Guatemala, Guinea, 
Guinea-Bissau, Guyana, Haiti, Honduras, Hungary, India, Indonesia, Iran, Islamic Rep., Iraq, 
Ireland, Israel, Italy, Jamaica, Japan, Jordan, Kenya, Korea, Rep., Kuwait, Lao PDR, Lebanon, 
Liberia, Libya, Madagascar, Malawi, Malaysia, Mali, Mauritania, Mauritius, Mexico, Mongolia, 
Morocco, Mozambique, Nepal, Netherlands, New Zealand, Nicaragua, Niger, Nigeria, Norway, 
Oman, Pakistan, Panama, Papua New Guinea, Paraguay, Peru, Philippines, Poland, Portugal, 
Romania, Russian Federation, Rwanda, Saudi Arabia, Senegal, Sierra Leone, Singapore, South 
Africa, Spain, Sri Lanka, Swaziland, Sweden, Switzerland, Syrian Arab Republic, Tanzania, 
Thailand, Togo, Trinidad and Tobago, Tunisia, Turkey, Uganda, United Kingdom, United States, 
Uruguay, Venezuela, RB, Vietnam, Zambia, Zimbabwe 
 
 
 
 
 
 
 

Figure 4. Frequency distribution of HRV Transparency Index. 
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Table 11. GDP per capita growth by year. 
Year Observations Mean Std. Dev. 
1990 165 1.341 8.147 
1991 176 -0.431 7.860 
1992 178 -0.557 8.853 
1993 180 -0.112 7.220 
1994 182 0.790 7.183 
1995 184 2.249 5.459 
1996 192 3.412 8.759 
1997 193 3.987 12.771 
1998 194 2.288 5.529 
1999 195 1.917 4.607 
2000 197 2.766 4.275 
2001 198 2.145 5.868 
2002 199 1.675 4.416 
2003 200 2.477 5.573 
2004 200 4.373 5.964 
2005 200 3.663 4.073 
2006 200 4.267 4.386 
2007 200 4.306 4.348 
2008 199 2.373 4.934 
2009 198 -1.344 5.009 
2010 195 2.783 4.002 
Total 4025 2.160 6.645 
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Remitting Transparency: 
Examining the Effect of Remittances on Government Accountability 

 
Valeria Balza and Vickie Chang 

 
1. Introduction 

 
Every Tuesday, Gaspar Benitez, a 28-year-old migrant, makes an additional stop on his 

way home from work. He walks to the Western Union in Washington, D.C.’s Columbia Heights 

and sends his family in Guatemala the usual check. Across the world, in Taipei, it is 11 p.m. Sari 

Allmira has finished the day’s duties in the household where she works as a caregiver. She calls 

her family in Indonesia and tells them to expect a check in the coming week. Gaspar and Sari do 

not know each other—but they both belong to a vast network of migrants who, in 2015, sent 

$582 billion in remittances to their home countries (Connor, 2016). 

Although it is indisputable that the remittances Gaspar and Sari send each week increase 

their families’ disposable income, existing research on the greater political and economic 

consequences of worker remittances remains contradictory. Some scholars point to the 

detrimental effect of remittance inflows on governance, indicating that remittances enable state 

leaders to reduce their delivery of public goods and services (Abdih, Chami, Dagher, & Montiel, 

2011; Ahmed, 2013). This decreasing provision of public goods, others add, tends to reduce 

households’ incentives to monitor and hold governments accountable, facilitating bribery and 

rent-seeking behavior (Gautam, 2014). 

A parallel body of empirical research arrives at conflicting conclusions. Tyburski (2014) 

contends that remittances increase the political importance of migrants and remittance recipients, 

empowering them to hold their governments accountable for corruption. Similarly, in the case of 

Mexico’s municipal elections, Pfutze (2013) finds that remittance inflows have a positive effect 

on electoral competitiveness. In addition to intensifying party competition, Escribà-Folch, 
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Meseguer, and Wright (2015) maintain that remittance inflows increase the likelihood of 

democratic transition by undermining electoral support for autocratic incumbents in party-based 

regimes. Together, these studies suggest that remittances enable government accountability 

through increased political participation. 

On the economic front, Barajas, Chami, Fullenkamp, Gapen, and Montiel (2009) 

establish that, at best, worker remittances have no impact on economic growth. On the other 

hand, Chami, Fullenkamp, and Jahjah (2003) conclude that remittance inflows have a negative 

effect on growth. This potential negative relationship between remittance inflows and growth is 

sometimes attributed to a Dutch disease, with some scholars proposing that increases in 

remittances elicit a decline in labor supply and an increase in consumption that is biased toward 

nontradables (Acosta, Lartey, & Mandelman, 2009; Bourdet & Falck, 2006). Still, several 

empirical studies evaluating the macroeconomic consequences of remittances at the regional 

level instead argue that remittances have a positive effect on growth (Ang, 2007; Fayissa & 

Nsiah, 2010; Iqbal & Sattar, 2005; Siddique, Selvanathan, E. & Selvanathan, S., 2012).  

These contrasting results raise questions about remittances as an effective tool for 

development. In this paper, we seek to further examine the role of remittances in shaping the 

macropolitical and macroeconomic environment of recipient countries. 

On the domestic front, we contend that remittances ease economic obstacles to political 

participation, empowering remittance-recipients to vote, contact government officials, join civil 

societies, and protest, among other activities. By engaging in these political activities, migrants 

exert domestic pressure on government officials, ultimately inducing government accountability 

through transparency. On the international front, we argue that migrants abroad exert 

international pressure demanding financial stability for their international transactions. 
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Analogously, governments seeking to retain access to remittance inflows tend toward increased 

transparency as a means of facilitating this transaction stability.  

Lastly, we contend that this conjoint effect of remittance inflows on government 

transparency may be stronger in democratic regimes, where the fate of governments depends on 

the outcome of contested elections. Using a specific measure for transparency that tracks the 

dissemination of macroeconomic data for 125 countries over 30 years, we provide empirical 

evidence that confirms our theory that remittances induce government accountability through 

transparency. 

The remainder of this paper proceeds as follows. In Section 2, we present the theoretical 

framework for our argument. We find preliminary support for our theory in Section 3. We then 

proceed with an empirical analysis of our hypothesis by analyzing a dataset of 125 countries 

between 1980 and 2010 in Section 4. Next, we elaborate on our results in Section 5. Finally, 

Section 6 concludes with a discussion of our results.  

 

2. Theoretical Framework: The Political Consequences of Remittances 

Remittances can increase transparency for several reasons. We identify both domestic 

and international mechanisms. On the one hand, remittances empower citizens at home to hold 

their governments accountable through increased transparency, an effect that may be stronger in 

democracies. On the other hand, governments may seek international financial stability through 

transparency to maintain stable remittance inflows from migrants abroad.  
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2.1. Remittances Empowering Recipients 

Domestically, remittances reduce household income instability by insulating against 

consumption shocks such as natural disasters, banking crises, and discretionary fiscal policy 

(Mohapatra, Joseph, & Ratha, 2009). By dampening the effects of sources of consumption 

instability, remittances thus enable recipients to both manage and cope with risks (Combes & 

Ebeke, 2011). In other words, remittances function as a financial cushion for recipients. 

Having this cushion allows remittance-receiving households to depend less on the 

government provision of public goods and services (Ahmed, 2013). This safety net lessens 

economic obstacles to political participation because the presence or absence of resources affects 

the extent of political engagement (Brady, Verba, & Schlozman, 1995; Burgess, 2005). We 

conceptualize political engagement as voting, contacting representatives, contributing to 

campaigns, joining informal communities and boards, and participating in demonstrations (Brady 

et al., 1995). Some of these participatory acts require the investment of time; others money. In 

this way, by increasing disposable income, remittances increase the time and money available to 

recipients for political participation. 

Existing literature supports the idea that remittances increase political participation. For 

instance, Dionne, Inman, and Montinola (2014) find that remittance recipients are less likely to 

vote but more likely to politically participate by contacting government officials directly as well 

as joining demonstrations and protest marches in sub-Saharan Africa. Likewise, in the case of 

Mexican municipal elections, Pfutze (2013) finds that remittance inflows have a positive effect 

on electoral competitiveness. In combination, these studies support the notion that remittances 

enable political participation. 
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This increased political participation subsequently induces government accountability. 

We define accountability as the linkage between enforcement and answerability (Schedler, 

1999). Enforcement is the ability of constituents to “not just ‘call into question’ but also 

eventually [to] ‘punish’ improper [governmental] behavior” (Schedler, 1999, p. 15). 

Answerability is constituents’ right to receive information and the governments corresponding 

obligation to release details (Schedler, 1999). In the context of our study, because remittances 

increase political participation, recipient citizens have increased enforcement power. If 

remittance recipients have increased enforcement power, it follows that they have more avenues 

through which to demand answers (information). Therefore, increased enforcement power and 

information translates to increased accountability.  

How does transparency induce accountability? Transparency makes information public 

and “common knowledge,” increasing accountability in two ways. First, it widens the set of 

citizens that has access to information and that may hold the government accountable. Second, 

publicizing information informs citizens about the wider perceptions of government performance 

and whether their personal beliefs are commonly held (“higher order beliefs”) (Hollyer, 

Rosendorff, & Vreeland, 2016, p. 32). These higher order beliefs are crucial for political 

participation: “the willingness of citizens to participate in (risky and dangerous) collective action 

is contingent on their beliefs that others are also willing to participate. Consequently, information 

that is known to be public plays an outsized role in such activities,” (Hollyer et al., 2016, p. 32; 

Morris & Shin, 2002). In short, because remittances reduce the economic obstacles to political 

participation, they enable citizens to exert political pressure to demand more accountability 

through increased transparency. 
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 We contend that this effect is stronger in democracies. In a democracy, where the fate of 

governments depends on the outcome of contested elections, there are more ways for citizens to 

exert political pressure (Cheibub, Gandhi, & Vreeland, 2009). Citizens in democracies can vote, 

contact representatives, contribute to campaigns, join informal communities and boards, and 

participate in demonstrations. These channels for accountability are limited in autocracies. For 

instance, remittances empower citizens in democracies to cast their vote for opposition parties 

that better represent their interests (Kurtz, 2004). In the absence of contested elections, this 

method of “enforcement” is likely unavailable. As such, democracies have increased structural 

incentives for transparency in the face of increased remittances, given that support from 

recipients contributes to electoral success.  

 

2.2. Remittances as International Transactions 

Remittance recipients are not the only actors empowered by remittances. Migrants who 

remit are also politically important, as they are a source of both human capital—in the form of 

education and skills—and investment capital—in the form of remittances (Leblang, 2011). These 

remittances are, by definition, international transactions. Because it is in the interest of recipient 

countries to facilitate stable remittance inflows, it follows that these same countries seek 

international financial stability (Singer, 2010).  

Indeed, Singer (2010) finds that remittances increase the likelihood that governments will 

adopt fixed exchange rates. Fixed exchange rates facilitate remittances by reducing uncertainty. 

This reduction of uncertainty incentivizes migrants to remit more because they have more faith 

in the value of the resources sent back home. That being said, this relationship could be 

bidirectional: Increased transparency could plausibly incentivize migrants to remit even more. 
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We choose to focus on the inherent incentives for transparency brought about by increased 

remittances.  

Why does information matter for international transactions? Remittances are an 

investment decision because migrant remittances “consist of both transfers to support family and 

kinship in the origin country, as well as savings or investments for future consumption at home” 

(Dustmann & Mestres, 2008, p. 2). Considering investment decisions hinge on the informational 

environment (Hollyer et al., 2016, p. 226), the dissemination of credible economic data matters 

for remittances precisely because it facilitates more efficient economic investment decisions 

(Hollyer et al., 2016, p. 4). Consequently, governments dependent on remittances tend towards 

higher transparency. 

 

3. Evidence 

To further analyze the relationship between remittances and transparency we turn to 

Mexico. Researchers often point to Mexico when analyzing the link between remittances and 

governance. Mexico provides an insightful example given its relatively high levels of remittance 

inflows and considerable within-state variation of both remittances and governance quality 

(Amuedo-Dorantes, 2006; Conway & Cohen, 1998; Rubenstein, 1992; Tyburski, 2012; Waddell, 

2014). In the case of Mexican municipal elections, Pfutze (2013) finds remittance inflows had a 

positive effect on electoral competitiveness between 2000 and 2002 by reducing the clientelistic 

power of the formerly dominant state party. Similarly, using state-level data from 2001 to 2007, 

Tyburski (2014) maintains remittances change the structural conditions that support corrupt 

state-society relations in Mexico by improving government accountability and providing 

incentives to initiate corruption reform. 
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In addition to discouraging government corruption, remittances are also linked to the 

growth of informal political communities in Mexico (Orozco & Lapointe, 2004). In Oaxaca, for 

example, remittance recipients took positions as local committee leaders and directly oversaw 

infrastructure improvement projects more frequently (Cohen, 2002). Likewise, in the 

neighboring state of Puebla, remittances empowered a community to finance and monitor the 

construction of its own sewage infrastructure (Smith, 1998). Similar studies further illustrate how 

remittances empower recipients to become politically more active in their communities 

(Jimenez-Cuen, 2008; Waddell, 2014). Collectively, these results are consistent with our theory 

that remittances influence government accountability by empowering citizens to become more 

politically active. Thus, by becoming politically important, remittance-recipients in Mexico can 

pressure the government toward greater transparency as a means of ensuring better governance 

and subsequent remittance inflows. 

Figure 1 plots government transparency and remittance inflows for Mexico. In this case, 

these two variables appear to move together over time. 

 

 

 

 

 

 

 

 

 

Figure 1. Mexico: Remittances and Transparency 

Figure 1 plots remittances and transparency for Mexico across time. The 
two variables appear to move together, suggesting a potential relationship. 
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Although this trend could be a spurious correlation—driven instead by other 

phenomena—we find remittances have a positive, statistically significant effect on Mexican 

transparency (see Section 3 for our empirical method and Appendix for Mexico-specific 

regression results). In combination with previous literature on Mexico, these results support our 

theory that remittance inflows induce greater government transparency in recipient countries. 

Finding preliminary support for our theory, we proceed with a more systematic, empirical test of 

our argument using regression analysis. 

 

4. Empirical Method 

We draw our measure of transparency from Hollyer, Rosendorff, and Vreeland’s (2014) 

HRV Index, which tracks the dissemination of aggregate economic data through international 

organizations. Based on the definition of transparency as a government's willingness and ability 

to disseminate policy-relevant data, the HRV Index comprises a continuous measure of 

transparency for 125 countries from 1980 to 2010. The index ranges from -10 to 10 in order of 

increasing levels of transparency. 

The HRV Index uses “data dissemination” as a proxy for transparency, utilizing missing 

data to illustrate the willingness of governments, or lack thereof, to disclose credible aggregate 

economic data (Hollyer et al., 2016). In this manner, our measure of transparency assesses both a 

government’s ability and willingness to disclose credible economic information through 

international organizations.  

Our main explanatory variable is worker remittances from the World Development 

Indicators (2010), measured in constant US dollars (logged). Our final data set consists of 2,995 

observations. 
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3.1. Descriptive Statistics  

Table 1 reports the summary statistics of the variables described above—as well as for the 

control variables we detail below. 

 

Before conducting our empirical analysis, we examine the correlation between 

remittances and transparency. Figure 2 depicts quartiles of logged remittances per capita by the 

HRV Transparency Index. The figure shows that transparency increases with increasing levels of 

remittances per capita. This correlation provides preliminary evidence of our hypothesis. 

Supported by these findings, we refine our analysis of the relationship between remittances and 

transparency with more rigorous empirical methods.  

 

 

 

 

 

 

 

Table 1 
Descriptive Statistics 
Variable  Mean Std. Dev. Min. Max.  N 
Transparency (HRV Index) 1.177 2.299 -10 9.981 3,875 
Remittances (log) 19.743 3.03 8.705 26.757 5,555 
Remittances per capita (log) 3.027 2.048 -6.574 10.014 5,555 
GDP per capita 8.862 10.798 0.153 97.813 6,962 
IMF Participation 0.292 0.454 0 1 7,249 
Lagged HRV index 1.178 2.3 -1.370 9.981 3,874 
Democracy x Remittances 11.291 9.57 0 24.34 3,073 

Figure 2. Transparency and Remittances by Quartiles 

Figure 2 plots transparency by quartiles of remittances. It 
suggests that transparency increases with increasing levels 
of remittances.  
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3.2. Empirical Model 

We proceed with Ordinary Least Squares (OLS) regression analysis to estimate the 

impact of logged remittances on transparency: 

 

where  denotes time-fixed effects,  denotes country-fixed effects, and  is the error term. The 

included control variables are explained below:  

 GDP per capita is measured in thousands of PPP weighted constant dollars. We include 

this variable to account for the fact that per capita GDP is likely to influence the ability of 

governments to collect and disseminate high quality statistical data. We obtain this 

measure from Heston, Summers, and Aten (2009). This variable is included beginning in 

Column 2 of Table 2. 

 Participation in IMF programs is a binary variable included to account for the fact that 

the IMF often requires governments receiving financial support to publish relevant 

economic data. We first account for this variable in Column 3. We obtain this measure 

from Hollyer et al. (2014). 

 Lagged value of HRV index controls for potential serial correlation, as transparency in the 

previous year is a predictor of transparency in the following year. We control for this 

variable in Columns 4, 5, and 8, but omit it in other models to avoid possible bias. 

 Democracy x Remittances is an interaction term between democracy, a binary variable, 

and logged total remittances (our dependent variable) that isolates the additional effect 

that democracy has on transparency. We incorporate this variable starting in Column 5. 
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In our final regression specifications (Columns 7 through 9), we introduce country- and year-

fixed effects into the specification to capture systematic differences across countries and time.  

 

5. Results 

Our regression analysis supports our hypothesis that remittances have a positive effect on 

government transparency.  

5.1. Regression Analysis 

We first regress remittances on transparency and find that a 10 percent increase in 

remittances yields a 0.0414-point increase in the HRV Index. This result is statistically 

significant at the 1 percent level even when controlling for GDP per capita and participation in 

IMF programs. Upon incorporating our complete set of control variables, we find that a 10 

percent increase in remittances leads to a 0.0008-point increase in the HRV Index, an effect that 

is statistically significant at the ten percent level (see Column 5). 

The effect of remittances becomes larger when omitting the lagged value of the HRV 

Index, which we undertake to account for possible Nickell bias. Here, Column 6 suggests that a 

10 percent increase in remittance inflows prompts a 0.0203-point increase in transparency, a 

result that is statistically significant at the one percent level. Though our results hold when 

controlling for country-level differences, we lose significance when including time-fixed effects 

in Columns 8 and 9. While we recognize that losing significance may have important 

implications for our findings, the overall effect of remittances on transparency is positive—

regardless of significance. 

Next, to evaluate whether the effect of remittances on transparency is stronger in 

democracies, we turn to our interaction term. Our results support our hypothesis that the effect of 
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remittances on transparency is magnified in democratic regimes: The coefficient on our 

interaction term shows that in democracies, a 10% increase in remittances elicits an additional 

0.0020-point increase in government transparency (see Column 7). This result is consistent with 

our theory that electoral competition in democracies strengthens the effect of remittances on 

government transparency. 
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4.2. Margins Analysis 

        To further examine the effect of democracy in our regression, we conduct a marginal 

analysis of our interaction term. Figure 3 plots the predictive margins of transparency with their 

associated confidence intervals. The results support our theory that the effect of logged 

remittances on transparency is amplified in democratic regimes. In addition, the confidence 

intervals of the predictions for democracies and for autocracies do not overlap at any level of 

remittances. This result sustains both our theoretical framework and our regression analysis and 

suggests that remittances indeed yield greater transparency in the presence of democracy. 

 

 

 

 

 

 

 

 

 

 

 

 

4.3. Does the relative level of remittances matter? 

Although our conclusions support our theory thus far, we recognize that remittances 

likely play a larger macropolitical role in countries with a greater share of labor exports. As 

Figure 3 
Examining the Effect of Democracy 

Figure 3 shows the predictive margins of transparency for different 
levels of logged remittances per capita, supporting our hypothesis 
that the effect of remittances on transparency is stronger in 
democratic regimes.   
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Barajas et. al (2009) point out, “a global stock of many millions of migrants implies that many 

more millions of people are directly affected by remittance flows.” Taking this idea into 

consideration, we estimate our baseline specification with a modified independent variable: 

remittances per capita (logged). We employ the same control variables from our initial model. 

This modified independent variable accounts for the varying impact of remittances on a 

country’s population. We report our results in Table 3. 

        The introduction of this new independent variable continues to support our hypothesis 

that increased remittances prompt increased government transparency. This effect remains 

significant from Columns 1 through 3. Despite losing significance upon the inclusion of the 

lagged dependent variable in Columns 4 and 5, this result could be attributed to possible Nickell 

bias. That said, in Column 7, after incorporating the same set of controls without a lagged HRV 

Index, we find that a 10% increase in remittances leads to a 0.0062-point increase in HRV score. 

This result is statistically significant at the one percent level—even when controlling for country-

level differences. Taken together, both models support our hypothesis that remittances increase 

transparency, suggesting the potential of remittances for improving governance in recipient 

countries. 
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6. Conclusion                                                                                                    .  

Despite the contradictory nature of previous studies regarding the development potential 

of remittances, our results support our hypothesis that remittances yield greater government 

transparency. Domestically, remittance recipients become empowered to engage in political 

participation; this civic engagement in turn induces good governance in the form of increased 

accountability through transparency. This effect is stronger in democracies, where the fate of 

governments lies in the hands of citizens. Internationally, governments pursuing increased 

remittances have incentives to become more transparent to facilitate financial stability. 

Altogether, our findings confirm what has often been taken for granted about remittances and 

development. 

Remittance-driven transparency alone is not a panacea for a country’s political and 

economic problems. As previous studies show, the quality of political and economic policies and 

institutions are quintessential in determining a state’s ability to capitalize on the development 

potential of remittances (Catrinescu, 2008). Any policy implications drawn from our work, then, 

must also consider the macroeconomic and macropolitical context of recipient states.  

However, beyond monetary gains, our findings are compatible with other studies that 

advance remittances as a mechanism for the reduction of poverty in developing countries (Banga 

& Sahu, 2010; Combes, Ebeke, Maurel, & Yogo, 2014; Pradhan, Upadhyay, & Upadhyaya, 

2008). Ultimately, in addition to bringing about greater human development across a number of 

areas such as health, education, and gender equality, our study shows that remittances also 

contribute to the development of better governance. 

In this way, in the face of the current political and economic crises in labor-exporting 

countries and rising anti-migrant sentiments, our results highlight the importance of this vast 
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network of migrants to the world’s development; migrants like Gaspar and Sari, who with their 

remittances empower their compatriots to hold their governments accountable. 
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