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Résumé
Le premier papier étudie les effets du commerce international et des risques de conflits

sur les inégalités de revenus. Les résultats montrent que l’effet du commerce sur les inégalités

dépend du niveau de risques de conflits. Il existe un effet de seuil montrant que le commerce

international accrôıt les inégalités de revenus dans les pays à risques de conflits élevés. Par

ailleurs, si les inégalités augmentent dans les pays ethniquement très diversifiés, cependant,

les pays démocratiques paraissent plus égalitaires. Le deuxième papier analyse les conditions

d’équilibre général de l’exécution des droits de propriété dans le secteur des ressources na-

turelles. Nous comparons les pays qui diffèrent selon leur aptitude à fournir des services de

protection. Cette aptitude est considérée comme “capacité de l’état”. Nous obtenons que les

services de protection publique et privée peuvent être des substituts ou des compléments et

que cette relation dépend fortement du niveau de capacité de l’état. Lorsque la capacité de

l’état est faible, une augmentation de la protection publique réduit le revenu national, étant

donné que la main d’oeuvre est retirée des activités directement productives. Cependant,

dans les pays à forte capacité de l’état, les services de protection publique ont un effet ambigu

sur le revenu national, même s’ils augmentent les rentes des exploitants des ressources. Le

troisième papier argumente que la législation de la double citoyenneté a des impacts sociaux

et économiques importants. Utilisant une nouvelle base de données de la double citoyenneté,

nous trouvons que l’adoption de la double citoyenneté par les pays en développement accrôıt

en moyenne les transferts de fonds de 1, 19 milliard de dollars US. Elle accrôıt le PIB, les

dépenses des ménages, et réduit la mortalité des enfants de moins de 5 ans. Dans les pays

développés, elle réduit les transferts de fonds de 1, 44 milliard de dollars US. Cependant, elle

accrôıt les investissements étrangers de 828 milliards de dollars US, la formation du capital

brut et le commerce. Enfin, elle permet aux travailleurs qualifiés de circuler librement.
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Abstract

In the first paper, the effects of trade openness and conflict risk on income inequality are

investigated. I obtain that the effect of trade openness on inequality depends on the level of

conflict risk. More precisely, there exists a threshold effect : trade openness worsens income

inequality in countries where the risk of internal and external conflicts is high. Moreover, I

find that countries with higher risk of conflicts are more unequal, and that more ethnically

diverse countries increase income inequality. Finally, I obtain that democratic regimes de-

crease inequality. In the second paper, we analyze the general-equilibrium consequences of

property right enforcement in the natural resource sector. Assuming that exclusion requires

both private and public enforcement efforts, we compare states that differ by their ability

to provide protection services. This ability is referred to as state capacity. We obtain that

public protection services can effectively act as either substitutes or complements to private

enforcement, and this strongly depends on state capacity. Under low state capacity, an in-

crease in state protection services leads to a drop in national income as labor is drawn away

from the directly productive activities. The opposite holds for high-capacity states. As a

result, public protection services have an ambiguous effect on national income even though

they can unambiguously increase resource rents. In the third paper, we argue that the right

to hold dual citizenship can generate important social and economic benefits beyond its po-

litical dimension. We assemble a large panel dataset on dual citizenship. We find that in

developing countries, dual citizenship recognition increases remittance inflows by US$1.19

billion, GDP and household consumption, and improves child survival. In developed coun-

tries, however, dual citizenship recognition decreases remittance inflows by US$1.44 billion,

but increases FDI by US$828 billion, raises household consumption, gross capital formation

and trade, and provides incentives for skilled workers to move to other countries.
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Et à ma fille, Gloria.

iv



Acknowledgements

The writing of this thesis would not have been possible without the intense and continued

support of my supervisors, professors, colleagues, friends and family.

First of all, I would like to take this opportunity to thank my thesis supervisors Professor

Louis Hotte and Professor Marcel-Cristian Voia for their advices, guidance and encourage-

ment, which were very helpful for the fulfillment of this work. I am greatly indebted to Louis

Hotte for his careful comments and suggestions, allowing me to finish this thesis.

I would like to thank my thesis committee; Professor Stephan Schott, Professor Roland

Pongou, Professor Fernanda Estevan for their invaluable comments and suggestions, which

help me to improve this work. Thank you Professors for the precious support you gave me

throughout my first and second workshops. I would particularly like to thank Professor

Roland Pongou with whom I have co-written the third paper for its guidance, availability

and advices.

I also thank the Faculty of Graduate and Postdoctoral Studies (FGPS) for their financial

assistance provided under a 4-year Admission Scholarship Award Program of the University

of Ottawa. It was really helpful.

During my thesis, I have the opportunity to present two chapters at three conferences.

I would like to thank the participants of my session during the 45th annual conference

of the Canadian Economics Association (CEA), the 21st annual meeting of the Canadian

Resource and Environmental Economics (CREE) and the Centre for the Study of African

Economies (CSAE) Conference held at the University of Oxford for their suggestions, critics

and comments.

I would like to thank Professors Victoria Barham, Jean-François Tremblay, Gamal Atta-
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General Introduction

This thesis, titled “Analysis of Legal Institutions, Conflict and Trade”, is composed of three

independent chapters. It is well documented that in developing countries, the capacity of

the state to mobilize resources for key objectives such as –territorial control, ability to imple-

ment sound policies and enforce property rights, and effective exercise of political power– is

very weak. This weakness creates conflict environment. Even though developing countries,

permanently open their economies in this weak institutional environment, previous papers

assessing the impacts of trade openness on income inequality do not take into account the

interaction effect between conflict and trade openness. In this first chapter, I try to shed light

on this question by studying the effect of trade openness on income inequality in the presence

of conflict risk. In the second chapter, we analyze the effects of institutions, through public

and private protection policies, on natural resource management. In the third chapter, we

study the impacts of dual citizenship legislation, which is an important legal institution, on

workers’ remittances and child mortality rate in both developing countries and developed

countries, and we compare the effects of dual citizenship legislation and other institutional

variables on child mortality.

The first chapter, titled “Trade Openness, Conflict Risk and Income inequality in De-

veloping Countries”, studies the effect of trade openness on income inequality and how

this effect is shaped by the presence of conflict in developing countries. Empirical studies

analyzing the distributional effects of trade openness on income inequality find mixed re-

sults. In this paper, I argue that this mixed empirical evidence is likely to arise because

the conflict environment, characterizing mostly developing economies, has been ignored. To

the best of my knowledge, no study has looked at the presence of conflict risk as a factor

that can affect the effect of trade openness on income inequality. Two main reasons can be
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mentioned to justify the inclusion of conflict risk into the trade model. First, according to

the political economy of conflict literature, conflict may affect, differently, the structure of

the economy. When the risk of conflict is high, war-vulnerable activities may contract and

war-invulnerable activities may expand (Collier, 1999). Second, conflict risk may cause a

redistribution of trade gains. Deininger (2003) finds that persistent civil conflict in Uganda

during the 1990s reduces agricultural investments, leading to a change of economic activities

towards subsistence agriculture. McKay and Loveridge (2005) reveal that, after the 1994

genocide period in Rwanda, the poorest groups are powerless to gather gains from trade

openness.

To test whether the effect of trade openness on income inequality depends on the level

of conflict risk, I estimate a dynamic panel specification model. In order to correct for

endogeneity issues, I use the bias-corrected least squares dummy variable estimator (LSDVC)

and the System Generalized Method of Moments (System-GMM) provided by Kiviet (1995)

and Blundell and Bond (1998), respectively. The results suggest the existence of a threshold

effect, that is the effect of trade openness depends on the level of conflict risk, meaning

that trade openness worsens income inequality in countries where the risk of internal and

external conflicts is high. The reason is that during the periods of higher risk of conflict,

the traditional mechanisms of transmission through which exported and imported goods and

services operate work only for a minority of well informed and connected people who are

very close to the regime in power. So, they control most of the commercial-activities, and

enjoy the situation of rents created by the conflict environment, excluding, consequently,

the large majority of the already vulnerable population. This exacerbates income inequality.

These results are close to the finding of Barro (2000) who argues that the rich groups will

be most able to take advantage of the opportunities offered by global commerce, leading to
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the fact that an increased trade would be most likely to raise inequality in poor countries.

In order to test for the non-linear relationship hypothesis between conflict risk and income

inequality, I include the squared variables for both external and internal conflict risks. The

results suggest a non-monotonous relationship, implying that inequality worsens in countries

experiencing higher risk of conflicts, and this result is in line with Bircan et al. (2010) who

argue that conflicts may alter, negatively, social programs that benefit mostly the poor

households. I also find that more ethnically diverse countries are likely to endure greater

inequality. This result is consistent with Montalvo and Reynal-Querol (2005) who argue that

public infrastructure, government expenditures and trade may favor some ethnic groups. The

results also suggest that democratic regimes are more likely to decrease income inequality.

Finally, it is found that past levels of income inequality appear to be a good predictor of

current inequality by increasing it.

The main motivation of the second chapter titled “State Capacity and the Enforcement

of Property Rights in the Natural Resource Sector” is that exclusion requires both private

and public protection efforts. For this reason, it is argued that the state can complement the

individual protection efforts through public protection policy. In this chapter, we deal with

the management of natural resources when property rights and rules of exclusion are required.

We build on Hotte (2005) and consider a small open economy composed of two sectors: the

manufacturing sector and the natural resource sector where property rights are costly to

enforce. Because property rights are not well defined, this leads the resource manager to

decide on the level of resource exploitation and the amount of enforcement to be used in order

to exclude illegal users. We posit that the effectiveness of the private enforcement efforts

depends on the level of public protection services provided by the states, local institutions

and governments. It is important to highlight that the public protection services provided
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through the justice system are also costly and must be paid for by a tax. The main objective

of this chapter is to analyze the implications of combining public and private enforcement

efforts when states have differing abilities to provide enforcement support, and we refer to

this ability as state capacity.

We first show that for a given level of public protection services, private enforcement is

inefficiently high because of the presence of a negative externality. The reason is that even

though higher private enforcement leads to a better management of the resource through a

decrease in the number of resource workers, it forces other resource managers to over-exploit

their resources.

In order to assess the general-equilibrium impacts of the enforcement of property rights

in the natural resource sector, we run three sets of simulations corresponding to high, inter-

mediate and low capacity states that differ exogenously to provide public protection services.

In the case of high-capacity state, we find a non-monotonous relationship between real na-

tional income and the size of the justice system. National income increases at first, reaches

a certain maximum, and then decreases thereafter. A rise in national income is explained by

two mechanisms. The first mechanism is related to the fact that an increase in the size of

the justice system allows resource managers to reduce their enforcement labor: public and

private enforcements act as substitutes. Moreover, resource managers, because of a better

enforced exclusion, have incentives to reduce also resource workers, leading to a net addition

to the directly productive workforce. The second mechanism is associated with the move-

ment of workers from the resource sector to the manufacturing sector with a higher marginal

product. For higher level of the justice system, however, any additional public officer does

not bring much contribution, leading to a decrease in national income. Furthermore, we also

obtain that the total amount of public and private officers varies non-monotonically with the
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size of the justice system. Finally, we show that even though public enforcement is entirely

financed by a tax on resource rents, resource managers demand more public enforcement

than would be efficient.

For an intermediate-capacity state, we find that national income initially decreases with

the size of the justice system, and this results in a net draw of labor away from directly

productive activities. Thus, with an intermediate-capacity state, public and private enforce-

ments are initially effective complements. This effect disappears when the justice system

reaches a certain size, after which public officers act as substitutes to private enforcers and

national income begins to increase. We find that, in comparison to a high-capacity state,

the efficient size of the justice system in an intermediate-capacity state requires the use of

more non-directly productive labor.

In the case of the low-capacity state, the national income decreases as the public pro-

tection increases. Indeed, we obtain that with a low-capacity state, public and private

enforcements are effective complements throughout. For low-capacity state, open access to

the resource is preferable to exclusive access at any level of public protection. It should be

noted that this inefficiency result holds despite the fact that public enforcement does con-

tribute to raise resource rents. There is therefore a private demand for public enforcement

by resource managers even though it contributes to lower the national income level.

The third chapter, titled “Sharing Citizens: Economic Gains from Dual Citizenship In-

stitution”, assesses the social and economic impacts of dual citizenship institution. Dual

citizenship is a status in which a person is legally recognized as a citizen of more than one

country. Legislation on dual citizenship varies widely across countries and time. Most of

the studies on dual citizenship have focused their analysis on its implications for the patrio-

tism, cultural assimilation, and political participation of dual citizens in their new countries
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(Staton et al., 2007; Renshon, 2004; Blatter et al., 2009; Iheduru, 2011). Dual citizenship

is primarily viewed by lawyers and political scientists as a political institution (Staton et

al., 2007) and is being adopted by an increasing number of countries (see Figures 3-a and

3-b). In this study, arguing that dual citizenship is also likely to have important social and

economic impacts beyond its political dimension, we focus on the role of dual citizenship in

connecting diasporas with origin countries, as well as its implications for the development

of transnational solidarity and business networks, and the associated benefits for households

and national economies. In order to exploit cross-country and cross-time variation in the

timing of dual citizenship recognition, we assemble new panel data on dual citizenship leg-

islation to investigate some of these economic impacts for both developed and developing

countries in three main parts. First, we consider the sets of variables reflecting the economy

and allocation of government funds to social programs. In the second part, we consider

remittances and child mortality. Finally, in the third part, we assess the effects of dual citi-

zenship and workers’ remittance inflows on child mortality. We also compare dual citizenship

with other institutional variables such as government stability, the absence of internal and

external conflicts in terms of their effects on child mortality.

In the assessment of the macroeconomic and political impacts of dual citizenship legis-

lation, the results obtained from the fixed effect models suggest, for developing countries,

that dual citizenship recognition raises GDP and household consumption expenditures. For

developed countries, dual citizenship recognition raises the net inflows of foreign direct in-

vestments (FDI) by over US$877 billion, gross capital formation by US$11.7 trillion, and

trade volume by US$12.8 trillion. It also has a positive but not statistically significant effect

on GDP. Furthermore, it increases household consumption expenditures. The results also

indicate that dual citizenship recognition by a country operates as an incentive for low and
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high skilled emigrants to move to other countries, showing that dual citizenship recognition

as a political institution improves a country’s ability to compete for talent on the inter-

national labor market. Finally, dual citizenship recognition plays little role in homeland

politics, as it has no effect on public spending on health and education.

Moreover, we find that recognition of dual citizenship raises remittance inflows by US$1.190

billion in developing countries. However, for developed countries, the coefficient related to

the dual citizenship variable becomes negative and statistically significant. This can be ex-

plained by the fact that emigrants from developed countries who become citizens of their

host countries remit less once they reunite their close family members with them in their

new countries. This behavior is in contrast with that adopted in many developing countries

where emigrants are characterized by collectivistic cultures.

Finally, our analysis suggests that dual citizenship has a greater effect on child survival

than other institutional variables both in developing and developed countries.
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Chapter 1

Trade Openness, Conflict Risk and

Income Inequality in Developing

Countries

1.1 Introduction

I study the effect of trade openness on income inequality and how this effect is shaped by

the presence of conflicts. There has been a large literature on the relationship between trade

openness and income inequality. The first group of studies, in line with the Heckscher-Ohlin

(HO) prediction, finds a negative relation between trade openness and income inequality

(Bourguignon and Morrisson, 1990; Calderon and Chong, 2001; Dollar and Kraay, 2002);

the second group highlights that trade openness increases inequality (Barro, 2000; Ravallion,

2001; Lundberg and Squire, 2003; Milanovic and Squire, 2003). Finally, the third group finds

no empirical evidence of the effect of trade openness on income inequality (Edwards, 1997;

8



Li et al., 1998).

In this paper, I argue that this mixed empirical evidence likely arises because the conflict-

affected environment through which countries are called upon to open their economies has

been ignored in the literature. Why is it so important to include conflict risk into the trade

theory model specification?

Two mechanisms can be mentioned. First, conflict risk may affect, differently, the struc-

ture of the economy. According to the political economy of conflict literature, economic

activities can be classified into three main groups: the war-invulnerable activities including

arable subsistence agriculture, war-vulnerable activities such as construction, transport, dis-

tribution, finance and manufacturing, and an unclassified group including other activities.

Thus, during conflicts, while the war-vulnerable activities may contract, the war-invulnerable

activities can expand relative to GDP (Collier, 1999). In war-affected countries, farmers of-

ten lose their access to markets and the ability to gain from market exchange (Bircan et al.,

2010). For example, Deininger (2003) finds that persistent civil conflict in Uganda during

the 1990s reduces agricultural investments, leading to a shift of economic activities towards

subsistence and less integration into the market. Furthermore, McKay and Loveridge (2005)

exploit national representative surveys that provide the sources of income among agricultural

households in Rwanda. They find that, after the 1994 genocide period, the poorest groups

are unable to derive benefits from agricultural commercialization because they are pulled

out of the markets, leading to a decrease in agricultural income of many rural households.

They argue that this income decrease can be one driver of increasing inequality in rural

areas. Second, conflict risk may act as a factor that shifts a redistribution of the gains from

trade towards connected and well informed people, and then exacerbates income inequality

of already poor groups. This happens because if fragile countries characterized by higher
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risk of conflict attempt to increase their openness to trade, it may favor a minority of people

close to a regime in power by concentrating all the gains generated by the trade openness.

Since the conflict dimensions of trade distributional effects have been largely ignored

in the literature, I argue that an accurate assessment of the effect of greater openness on

income inequality must take into account the conflict risks occurring in developing countries.

Furthermore, the number of countries engaged in conflicts has highly increased, culminating

to over 20 percent during the 1990s (Blattman and Miguel, 2010), and most of those conflicts

took place in Sub-Saharan Africa (34) and Asia (33), followed by North Africa and the Middle

East (17), Latin America (15), Eastern Europe and the former Soviet Union (13) (Fearon

and Laitin, 2003).

I begin by assessing the effects of both trade openness and conflict risk on income in-

equality, and I refer to this model as the additive model. I then move on by showing that

the effect of greater openness may depend on the level of conflict risk, the objective of this

process is to capture the interaction effect on income inequality after controlling for a wide

range of macroeconomic, demographic and institutional variables, and I refer to this model

as the interactive model.

This study departs from the previous papers that proxy civil wars as internal conflicts that

count for more than 1000 battle deaths in a single year (Collier and Hoeffler, 2004; Bircan et

al., 2010), and civil conflicts as those counting 25 battle deaths per annum (Blattman and

Miguel, 2010). I view this way of proxying the concept of conflict as too restrictive and may

under-estimate their real effects on income inequality. This issue has been recently raised by

Esteban and Ray (2011) when they said that:

“...But social conflict need not manifest itself in civil war alone, and there are

various other measures (that incorporate, for instance, strikes, demonstrations,
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riots, assassinations, political prisoners, and the like).”

Therefore, I rather use two variables - internal and external conflict risks - drawn from

the Political Risk Services/International Country Risk Guide (PRS/ICRG) database that

captures a wider concept of conflict. For instance, internal conflict risk, which is an assess-

ment of an armed or political violence and civil opposition to the government, includes not

only a civil war/coup threat, terrorism/political violence, but also civil disorder. External

conflict risk captures war, cross-border conflict as well as foreign pressures. It measures the

risk to the incumbent government from foreign action through non-violent external pressure

(diplomatic pressures, trade restrictions, sanctions, withholding of aid) and violent external

pressure (ranging from cross-border conflicts to all-out war). Notice that internal conflict

risk can be local in nature, and may not affect all the country’s economic activities.

Examining empirically the effects of trade openness, conflict risks and their interaction on

income inequality, I use a sample of 39 developing countries1 for the period 1984-19992. I start

the estimations by applying the biased-corrected Least Squares Dummy Variable estimator

(LSDVC), as suggested by Kiviet (1995) and Bruno (2005), which eliminates the unobserved

individual heterogeneity. It is particularly suitable for small samples and appropriate to

unbalanced panel data. I deal with the endogeneity issues of some explanatory variables such

as conflict risk and trade openness by using the System-Generalised Method of Moments (Sys-

GMM) dynamic panel-data estimation technique suggested by Blundell and Bond (1998).

This technique allows for the instrumentation of endogenous variables by their lagged values.

1Lundberg and Squire (2003) used a panel of 38 countries to analyze the simultaneous relationship between
inequality and growth; Spilimbergo et al. (1999) used a panel of 34 countries to find that the effects of trade
openness on inequality can be influenced by factor endowments; and Ravallion (2001) used a panel of 50
developing countries to show the correlation between growth, inequality and poverty.

2This period is motivated by the fact that the estimated household income inequality database ends in
1999 and that the data on internal and external conflict risks drawn from the ICRG database are available
from 1984.
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The empirical results suggest the existence of a threshold effect; that is, the impact of

trade openness on income inequality depends on the level of conflict risk. More precisely,

trade openness worsens income inequality in countries where the risks of internal and external

conflicts are high, but decreases inequality when the risks are low. The results also suggest

a non-monotonous relationship between income inequality and conflict risk, indicating that

countries with higher risk of external and internal conflicts are more unequal. Furthermore,

I find consistently that the coefficient related to the lagged dependent variable is always

positive and significant. This suggests the presence of high persistence phenomenon in

income inequality. While ethnic tensions appear to increase income inequality, democratic

regimes are more egalitarian.

The remainder of the paper is organized as follows. Section 1.2 lays out a literature

review relating theoretical and empirical studies that concern the subject. In Section 1.3, I

present an econometric strategy by describing the data and the methodology employed to

test the main hypotheses of the paper, and discuss about endogeneity issues. The results

are also reported. In Section 1.4, the robustness of the results is checked by including

some additional control variables such as the institutional quality, ethnic tensions, natural

resource abundance, and financial development variables. I conclude and make some policy

recommendations in Section 1.5.

1.2 Literature Review

1.2.1 Trade Openness and Income Inequality

The traditional model employed by researchers to study the distributional effects of greater

openness on income inequality is the Heckscher-Ohlin (HO) model. As reported in Anderson
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(2005), the model predicts for developing countries that greater openness boosts the demand

for unskilled relative to skilled labor, which raises their wage and share of national income

relative to skilled labor. This decreases an overall income inequality because unskilled labor

is more equally distributed than skilled labor. One of the problems is that the outcomes of

the HO model are based on many restrictive assumptions that are far from the real world

(Meschi and Vivarelli, 2009).

A number of papers, departing from some of the main assumptions of the HO model,

find interesting additional results which conflict with the standard prediction. For instance,

Leamer (1987) used a 3-n model where there are 3 factors of production (capital, labor and

land) and n goods produced by allowing the inclusion of natural resources into the model, and

showed that greater openness may increase income inequality in developing countries that

have relatively abundant supplies of those resources. The argument is that greater openness

will raise the relative returns to natural resources which are less equally distributed than

other assets.

Furthermore, one of the main hypotheses of the HO theory is that all countries have equal

access to the best available production technology. In Pissarides (1997), this assumption is

relaxed and greater openness to technology may well increase the relative demand for skilled

labor, even in developing countries. The reason is that learning and adapting to a new

technology always requires the use of skilled labor, whose wages rise. In line with the outcome

of Pissarides (1997), Feenstra and Hanson (1999) pointed out that the wage gap between

skilled and unskilled workers in developing countries increases if globalization is characterized

by the transfer of production technology from developed to developing countries.

In recent years, there has been a growing interest for empirical studies on the distribu-

tional effects of trade openness. Among the authors finding that openness increases income
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inequality, we have Barro (2000) who studied a relationship between inequality and growth

and used a panel of countries to estimate a Kuznets curve. After adding an interaction

term between the openness ratio and the per capita GDP, Barro (2000) pointed out that

the inequality increasing effect of trade openness is most pronounced in poor countries.

Also, Lundberg and Squire (2003), estimating simultaneously the evolution of growth and

inequality, found that trade liberalization goes along with higher income inequality.

However, other empirical papers support the prediction of the HO model by asserting a

decrease in inequality after trade openness (Bourguignon and Morrisson, 1990; Calderon and

Chong, 2001; Dollar and Kraay, 2002). In a cross-sectional analysis, the empirical findings

obtained by Bourguignon and Morrisson (1990) suggest that differences in income inequalities

within developing countries are determined by the endowments in mineral resources, trade

protection and land concentration in agricultural exports. They obtain a significant and

large effect of comparative advantages and the foreign trade structure on income inequality.

Using a panel of countries, Calderon and Chong (2001) find that an increase in the volume

of trade leads to a long-run decline of income inequality.

Alternatively, other scholars show that the effects of trade on inequality are contingent

upon the level of countries’ factor endowments. Spilimbergo et al. (1999) obtained that

the link between trade liberalization and inequality depends on the level of human capital

and arable land per capita. They found that trade openness reduces inequality in capital-

abundant countries, whereas it increases inequality in skill-abundant countries.3

Finally, several studies do not find any significant and systematic impact of greater

openness on income inequality (Edwards, 1997; Li et al., 1998). The next section reviews

3Fischer (2001) has also tested his theoretical 2x2 factor abundance model related to the dynamic effects
of trade liberalization on income distribution and found that the outcomes of trade openness on inequality
are based on whether the country is land-abundant or capital-abundant.
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studies that focus on the relationship between conflict and income inequality.

1.2.2 Conflict Risk and Income Inequality

Most of the studies related to the link between conflict and income inequality have ana-

lyzed the effect of inequality on the risk of conflict. Cross sectional analysis suggests that

horizontal inequality, defined as inequality between ethnic groups or regions, positively and

significantly affects conflict risk (Ostby, 2008). Furthermore, in their econometric analysis

of complex humanitarian emergencies, defined as a human-made crisis leading to physical

violence, displacement, hunger and disease of the populations, Auvinen and Nafziger (1999)

obtain that high income inequality is associated with emergencies.

However, a number of authors find no significant correlation between income inequality

and the likelihood of conflict (Fearon and Laitin, 2003; Collier and Hoeffler, 2004). Col-

lier and Hoeffler (2004) develop an econometric model which predicts the outbreak of civil

conflict. They obtain that income inequality has no explanatory power on the risk of civil

conflict.

Recently, Bircan et al. (2010) analyze the potential relationship between conflict and

income inequality in the other direction. They use a cross-country panel data to estimate

war-related changes in income disparities, and reveal that violent conflict increases inequality,

and this increase is further reinforced in the first post-conflict years. While this paper has

displayed many interesting results, it does not account for the interaction effect between

trade openness and conflict in the analysis of the distributional impact of conflict on income

inequality.
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1.2.3 Trade Openness and Conflict

There are a number of authors who have put some efforts into examining the link between

conflict and trade openness (Oneal and Russet, 1999; Hegre et al., 2010). All these authors

try to answer the following two questions: Do conflicts influence the volume of goods and

services traded in countries? Or are conflicts the consequence of trade openness? Evidence

on these issues yields mixed results. A first series of papers finds that trade has important

benefits by reducing, significantly, the likelihood of conflicts between commercial partners

(Oneal and Russett, 1999). While using a game-theoretic model of conflict to argue that

trade prevents conflicts because of the possible loss of trade gains, Morrow (1999) found

that the effect of trade flows on the initiation and escalation of international conflict is

indeterminate. Recently, Hegre et al. (2010) adopt a simultaneous analysis to capture the

reciprocal effects between trade and conflict, and show that trade promotes peace and conflict

reduces commerce.

Nonetheless, other studies, following Oneal and Russett (1999), have argued that there

is no significant correlation between trade and conflict (Fearon and Laitin, 2003).

It follows from these literatures that no study has looked at the presence of conflict risk

as a factor affecting the effect of trade openness on income inequality. To better understand

the effect of trade openness on income inequality in developing countries, it makes sense to

analyze whether the interaction effect between trade openness and conflict risk influences

income inequality. To the best of my knowledge, it is the first study to analyze the interaction

effect of trade openness and conflict risk on income inequality.
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1.3 Empirical Analysis

1.3.1 Model Specification

Following Asiedu and Lien (2011), Michaud and Soest (2008), Meghir and Pistaferri (2004),

and Calderon and Chong (2001) who use similar dynamic panel data model, I estimate the

Equation (1.1) in order to test whether the impact of trade openness on income inequality

depends on the level of external conflict risk and internal conflict risk.

EHII(i,t) = γ0+γ1EHII(i,t−1)+γ2TO(i,t)+C(i,t)γ3+(TO(i,t)∗C(i,t))γ4+X
′
(i,t)γ5+φ(i,t) (1.1)

where φ(i,t) = φi + τ(i,t). i and t represent the country and year dummies, respectively;

φi is the idiosyncratic individual and time invariant country effect and τ(i,t) represents the

usual error term.

Dependent Variable: Estimated Household Income Inequality (EHII)

EHII is an index ranging from 0 to 100, with 0 corresponding to complete equality and

100 corresponding to complete inequality. It is drawn from the University of Texas Inequality

Project (UTIP) database built by Galbraith and Kum (2003). They use the United Nations

International Development Organization’s (UNIDO) data source to compute the between-

group component of the Theil’s T statistic as a measure of inequality and the corresponding

database is called the UTIP-UNIDO data set. The EHII is then computed by combining

the information provided by the Deininger and Squire (1996) data with the UTIP-UNIDO

database. Even though the Deininger and Squire (1996) data are the standard reference

for inequality studies, as argued by Meschi and Vivarelli (2009), the coverage of their data
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is sparse and comes from different sources, leading to a variety of income and population

definitions. Also, Atkinson and Brandolini (2001) pointed out that differences in definitions

may be quantitatively important and note that their preference calls for the alternative

approach allowing for the use of data sets where the observations are as consistent as possible.

Thus, the EHII, offering information that covers the period 1963-1999, has been constructed

to solve for serious data inconsistency and problems of comparability. In this paper, due to

data availability concerning some variables, I restrict the sample to 39 developing countries

covering the period 1984-1999.

Independent Variables

TO, the trade openness variable measured as the ratio of exports plus imports to Gross

Domestic Product (GDP), is used in this analysis, following Barro (2000).

C refers to a vector of external conflict risk (EC) and internal conflict risk4. As described

earlier, these two variables capture the risk for the incumbent government to face external

and internal conflicts. For internal conflict risk, a maximum of four points and a minimum

of 0 point are assigned to each subcomponent. So, the index of internal conflict risk is

the sum of the scores assigned to the three subcomponents, and ranges from 0 (very high

risk of internal conflict) to 12 (very low risk of internal conflict) corresponding to countries

where there are no armed or civil opposition to the government and the government does not

indulge in arbitrary violence against its own people. External conflict risk ranges also from

0 to 12. The highest rating, corresponding to very low risk of external conflict, is assigned

to countries where there are no war, cross-border conflict and foreign pressures.

TO*C is the interaction terms between trade openness and external conflict risk (TO*EC)

4Gupta et al. (2009) use this index to account for the role of non-economic factors in financial development
among low-income countries. Recently, internal and external conflicts have also been used by Asiedu and
Lien (2011) in their paper that analyzes the interaction effect of natural resources and democracy on foreign
direct investments (FDI).
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and internal conflict risk (TO*IC).

X denotes a set of some control variables found in previous studies that can affect income

inequality and includes:

GDPpc, the Gross Domestic Product per capita, captures the stage of economic devel-

opment. Data are drawn from the World Development Indicators (WDI) database (World

Bank, 2006).

Inflation rate, defined as the annual percentage change in the consumption price index,

is included to apprehend the fluctuations of economic activities, which are likely to affect

income inequality. Since a number of papers find that higher inflation is associated with

higher inequality (Lundberg and Squire, 2003; Gourdon et al., 2008), I expect that inflation

coefficient would be positive.

“Population aged 65 and above (% of total population)” is incorporated into the model,

following Deaton and Paxson (1997), to capture the age structure of the population. This

variable may affect income inequality, since it is argued that a higher elderly population

suggests lower productivity, lower savings rates, and smaller intergenerational transfer of

income.

Educational Attainment refers to gross enrollment of secondary education and is drawn

from the Barro and Lee (2000) database. It measures the average number of years of sec-

ondary schooling and is included into the model to control for the effect of human capital

on income inequality. A negative coefficient is anticipated.

I also include Military in Politics as a control variable. It summarizes the degree of

military participation in politics, and is drawn from the PRS/ICRG database. It ranges

from 0 (indicating that the level of military participation in politics is higher, leading to

a higher level of political risk) to 6 (indicating that the level of political risk is very low).
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It may affect income inequality because a preponderant presence of militaries in politics

can increase the defense budget by reducing the level of allocations attributable to social

programs.

To check the robustness of the results, I use a set of variables such as institutions (cor-

ruption and democracy) and ethnic tensions that are drawn from the PRS/ICRG database,

and financial development variable proxied by liquid liabilities (M3) as a percentage of GDP,

which is drawn from the World Development Indicators (WDI) database of the World Bank

(2006). Liquid liabilities, considered as the broadest measure of financial intermediation, are

the sum of currency and deposits in the central bank (M0) plus deposits, demand and inter-

est of non-bank financial intermediaries (M1 and M2). Natural resource abundance, which is

the sum of ores, metal and fuel exports as % of merchandise exports, is also included into the

model. It is provided by the World Development Indicators (WDI) database, World Bank

(2006)5.

Table 1.1 in the Appendix 1 summarizes descriptive statistics of the data used in this

chapter. Columns 1 and 2 report mean values and standard deviations for all countries.

Columns 3 and 4 report mean values and standard deviation for a sub-sample of African

countries. Columns 5 and 6 show the same data for the Latin American countries. The last

two columns provide parallel data for a sub-sample of Asian countries. The data reveal some

important disparities across regions. For example, it appears from Table 1.1 that African

countries have, on average, higher income inequality than other countries.

Now, to assess the marginal effect of trade openness on income inequality, the interac-

tive model (Equation 1.1), which incorporates the interaction term, is used. This effect is

5For more detailed information about variables, see: http://data.worldbank.org/indicator/
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computed by deriving the partial derivative of Equation (1.1) with respect to trade openness:

∂EHII(i,t)

∂(Trade Openness)(i,t)

= γ2 + C(i,t)γ4 (1.2)

This equation indicates that the estimated impact on income inequality due to a change

in trade openness amounts to the estimated coefficient of trade openness (γ2) and the product

of the coefficient of the interaction between trade openness and conflict risk (γ4), and the

level of conflict risk. If the effects of trade openness on income inequality are conditional to

the level of conflicts, the estimated coefficients, γ2 and γ4, must be of opposite signs and the

threshold level should belong to the interval (0, 12). The same analysis can be done for the

marginal effect of conflict risk on income inequality through the following expression:

∂EHII(i,t)

∂(Conflict Risk)(i,t)

= γ3 + γ4TO(i,t) (1.3)

1.3.2 Estimation Strategy

In this section, I briefly describe the first estimation method used, namely, the bias-corrected

Least Squares Dummy Variable (LSDVC) estimation technique, based on the work by Kiviet

(1995), which is extended by Bun and Kiviet (2003) and Bruno (2005). For simplicity, I

rewrite the dynamic panel data model expressed in Equation 1.1 as follows:

EHII(i,t) = γEHII(i,t−1) + X
′
(i,t)β + ηi + ε(i,t)

where EHII(i,t) is the dependent variable, EHII(i,t−1) is the lagged dependent variable,

X(i,t) is the vector of explanatory variables, ηi is an unobserved individual effect, and ε(i,t) is
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an unobserved white noise disturbance.

The model can equivalently be written as

EHII = Wδ + Dη + ε with W = [EHII(−1)|X] and δ
′

= (γ, β′) and where W is the

matrix of explanatory variables and lagged dependent variable, D is the (NTxN) matrix of

individual dummies, δ is the (kx1) vector of coefficients, η is the (Nx1) vector of individual

effects, and ε is the (NTx1) vector of disturbances. The LSDV estimator of δ, which is also

often indicated as the fixed effects or the within-group estimator is:

δ̂ = (W
′
AW )−1W

′
A(EHII) (1.4)

where A is the within transformation matrix that gets rid off the individual effects.

Anderson and Hsiao (1982) show that the Least Squares Dummy Variable (LSDV) esti-

mator is not consistent for finite T and for large number N , even though it has a relatively

small variance. In Bun and Kiviet (2003), it is indicated that the bias associated with the

LSDV estimator is:

E(δ̂ − δ) = c1(T
−1) + c2(N

−1T−1) + c3(N
−1T−2) + O(N−2T−2)

The bias-corrected LSDV estimator (LSDVC) is obtained by using the two-step procedure

suggested by Kiviet (1995), Bun and Kiviet (2003) and Bruno (2005). The first step obtains

estimates for the variance and the vector of coefficients. The second step performs bias

correction by depuring the LSDV estimator from the bias6 approximation (Bi), as shown in

the following expression:

LSDV Ci = δ̂ −Bi, i = 1, 2 and 3.

6For more detailed information about the bias approximations, see Bun and Kiviet (2003) and Bruno
(2005).
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1.3.3 Endogeneity Issues

Under the assumption of exogenous explanatory variables, the bias-corrected LSDV estima-

tor is usually better than GMM and than most of other instrumental-variable estimators

(Kiviet, 1995). Since the LSDVC estimator deals with the endogeneity of the lagged de-

pendent variable in the dynamic specification but does not correct for the endogeneity of

other explanatory variables, we control for the endogeneity issues that can be driven by some

regressors included in the model. It is well known that endogeneity likely arises as a result

of measurement error, omitted variables, sample selection errors, and simultaneity problems.

In the particular case of this study, the endogeneity is engendered by the relation of reverse

causality that may arise between income inequality and conflict risk. This allows to con-

sider conflict risk (internal and external conflicts risks), trade openness, and their interaction

terms as endogenous variables. Previous studies on growth and income inequality suggest

a reverse causality from income inequality to the GDP per capita variable. Moreover, the

measurement error of the dependent variable does not lead to biased estimated coefficients

when the error is not correlated with other explanatory variables. However, one can think of

the fact that the measurement error in income inequality can be affected by some explana-

tory variables such as the level of educational attainment in developing countries. In the

estimation of the model specified in Equation (1.1), it is likely to experience a combination

of measurement error, omitted variables and reverse causality problems. So, the only use of

the bias-corrected LSDV estimator could lead to inconsistent estimated coefficients.

Therefore, to address the likely endogeneity issues, I apply the technique of consistent

System Generalized Method of Moments (System-GMM) estimator suggested by Blundell

and Bond (1998). The use of instruments is required to deal with these endogeneity problems

that may arise due to reverse causality between income inequality and conflict risk, because
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if current level of inequality can be affected by current and past levels of conflict risk, at

the same time, contemporaneous income inequality can also influence current realization of

conflict risk. However, it is less likely that current level of income inequality affects past

realization of conflict risk. To this end, GMM estimator incorporates, in a single system,

the regression equation in both changes and levels, each with its specific set of instruments.

Two tests are crucial for the consistency of the GMM estimator in order to show whether the

lagged values of explanatory variables are valid instruments. The first test is the Sargan test

of overidentifying restrictions and the hypothesis tested is that the instrumental variables

are uncorrelated to a set of residuals. If the null hypothesis is not rejected, the lagged

variables used as instruments are acceptable and valid. The second test is the Arellano

and Bond error autocorrelation test. The test consists of examining the first and second-

order serial correlations of the differenced error term (that is, the residual of the regression

in differences). By construction, the first-order serial correlation of the disturbance term

is expected. The hypothesis of the second-order serial correlation is that the differenced

errors are not correlated. If the null hypothesis of the absence of autocorrelation of the error

terms is not rejected, then the use of lagged variables as instruments is allowed. As argued

by Asiedu and Lien (2011) and Roodman (2007), these two tests can lose power when the

number of instruments, i, is higher than the number of countries, n; that is when the ratio

r = n
i

< 1. To solve for this problem, I follow Roodman (2007) who suggests to reduce the

instrument count by limiting the number of lags used as instruments.

This GMM estimation technique has been widely used in the literature to solve for

endogeneity issues related to reverse causality (Asiedu and Lien, 2011; Spilimbergo, 2009;

Rajan and Subramanian, 2008; Djankov et al., 2008; Fajnzylber et al., 2002). For example,

Rajan and Subramanian (2008) analyze the effects of aid on growth, and correct for the
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possible bias associated with the fact that poorer growth may draw aid contributions to

recipient countries. In their analysis, they mention that the exclusion restriction underlying

the use of lagged policy leads to the fact that trade reform has an important contemporaneous

effect on growth, but absolutely no effect four years later. To assess the relationship between

violent crime rates and income inequality, Fajnzylber et al. (2002) use GMM technique to

correct for the joint endogeneity problem, mentioning that the underlined relationship is

often characterized by a two-way causality. Recently, Asiedu and Lien (2011) employ GMM

estimator to solve for the possibility of reverse causality between foreign direct investments

(FDI) and democracy.

However, Windmeijer (2005) shows that, in small samples, estimated asymptotic standard

errors of the two-step system-GMM estimator can be downward biased. As a robustness test,

I provide robust standard errors by computing Windmeijer’s finite-sample correction.

1.3.4 Results

Table 1.2 reports a series of regressions using the Least Squares Dummy Variable Corrected

estimator (LSDVC) technique. Bootstrapped standard errors are obtained after 200 itera-

tions to test for the statistical significance of the estimated coefficients.

Column 1 shows the results of the basic model with the lagged dependent variable, the five

control variables, the year and country fixed effects. The results of the model when adding

trade openness are shown in Column 2. Columns 3 and 4 display the results obtained by

taking into account respectively external conflict risk and its interaction with trade openness.

The results displayed in Columns 5 and 6 concern the case of internal conflict risk and its

interaction with trade openness.

From all the regressions, the results indicate that the estimated coefficient associated
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with the lagged dependent variable is positive and highly statistically significant at 1%.

This result is consistent with previous studies, suggesting that past inequality appears to be

a good predictor for current inequality (Calderon and Chong, 2001), and this gives support

to the use of dynamic specification model of income inequality.

The results of Column 1 suggest that the coefficient related to inflation rate is positive

and significant7. This denotes that higher inflation rate has a worsening effect on income

inequality. The estimates of Column 1 also point out that the coefficients associated with

GDP per capita and educational attainment have the expected signs and the coefficient of

population structure is positive, even though they do not reach the conventional level of

significance.

When the trade openness variable is added in Column 2, its coefficient is negative and

statistically significant, meaning that trade openness reduces income inequality. This gives

support to the Heckscher-Ohlin prediction, arguing that greater openness exerts a reducing

effect on income inequality in developing countries. The results of Column 2 also show

that the coefficient estimate of the variable called military in politics, which measures the

presence of militaries in a political sphere, is negative and statistically significant at 10%.

This indicates that countries with a large presence of militaries in the political sphere tend

to increase income inequality. According to a theory of military dictatorships carried out

by Acemoglu et al. (2010), when countries are supported by large militaries, they will find

it difficult to consolidate democracy and will end up with military dictatorships, leading to

worse economic performance because of conflict that may arise between citizens and soldiers.

This large presence of militaries in the politics may then induce an increase in income

inequality, since a military regime poses the greatest risk and the system of governance

7This variable enters all the regressions with a positive and significant coefficient.
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will become corrupt and may create an armed opposition.

In Column 3, external conflict risk is added to the model. It appears, from the additive

model, that the coefficient associated with external conflict risk is not significant, the estimate

of trade openness remains negative and significant, even though it falls slightly in the absolute

term.

The interaction term between external conflict risk and trade openness is introduced in

Column 4. The results of the interactive model suggest that the coefficient of the trade open-

ness variable becomes positive and loses its significance. Moreover, the coefficient associated

with external conflict risk remains positive and is significant. At the same time, the interac-

tion term variable exhibits a negative coefficient and is statistically significant. This tends

to support the hypothesis that the distributive impact of trade openness on income inequal-

ity depends on the level of external conflict risk, that is, trade openness increases income

inequality in the countries where the risk of external conflict is very high, but reduces income

inequality in countries where the risk is very low. More precisely, the estimates of Column 4

show that the positive effect of trade openness on income inequality is more pronounced in

the countries where the risk of external conflict is higher.

Columns 5 and 6 display the results of the models including, respectively, internal conflict

risk and its interaction with trade openness. It appears that the coefficient of interaction

term is negative and significant. This suggests, once again, the existence of the interaction

effect between internal conflict risk and trade openness on income inequality.

These empirical findings can be explained as follows: when the risks of internal and

external conflicts are higher, the traditional mechanisms of transmission, by which exported

and imported goods and services operate, work for a minority of well informed and connected

people, most of the time, who are very close to the regime in power. So, having put their
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hands on the most profitable commercial activities, these people enjoy the situation of rents

created by the conflicting environment which profits them, excluding, consequently, the

large majority of the already vulnerable population. This leads to a reinforcement of income

inequality among the populations. These results corroborate the finding of Barro (2000) who

argued that the rich groups will be most able to take advantage of the opportunities offered

by global commerce, leading to the fact that an increased trade would be most likely to raise

inequality in poor countries.

In the next section, I deal with the endogeneity issues related to some of the explanatory

variables included in this analysis.

1.3.5 Generalized Method of Moments (GMM) Estimation Ap-

proach

The LSDVC results presented in the previous sub-section are based on the assumption that all

the explanatory variables, except the lagged dependent variable, are exogenously determined.

In this section, I relax this assumption.

The results obtained with the System-GMM dynamic panel data estimation are summa-

rized in Table 1.3. First, it is important to notice that the test of second-order autocorrelation

of Arellano and Bond AR(2) does not reject the hypothesis of the absence of autocorrelation

of the error terms. Second, the Hansen test of overidentifying restrictions accepts the null

hypothesis that all the lagged variables used as instruments are not correlated with the error

terms, supporting the use of the lagged explanatory variables as instruments.

Column 1 reports the estimated coefficients for the basic specification where neither the

trade openness nor the conflict risks variables are included in the model specification. It is

found that the coefficient associated with the lagged dependent variable is higher than that
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obtained in the previous results with LSDVC, indicating that the positive effect of past levels

of income inequality is more pronounced. The estimated coefficient of inflation rate remains

positive and statistically significant. Educational attainment exhibits a negative coefficient

but is not statistically different from zero.

The results of the model including trade openness are presented in Column 2. Those

of the additive model are displayed in Column 3. It appears that the estimated coefficient

of trade openness not only increases in absolute term from its value shown in Column 2 of

Table 1.2 and remains negative, but also becomes statistically significant. The results also

show that the external conflict risk coefficient increases sharply from its value in Column 3

of Table 1.2 but does not reach the conventional significance level.

The outcomes of the interactive model (Column 4) are now discussed. It is clear that the

estimated coefficient of the trade openness variable becomes positive, and emerges even more

significant. The coefficient of external conflict risk remains positive and becomes statistically

different from zero. Another noteworthy feature is that the coefficient corresponding to the

interaction term is negative and significant at 1%. Moreover, the inclusion of the interactive

term causes the coefficient associated with the educational attainment variable to be negative

and statistically significant, suggesting that an increase in human capital reduces income

inequality.

Columns 5 and 6 of Table 1.3 look at the links between income inequality and internal

conflict risk and its interaction with trade openness. The estimated coefficient of the multi-

plicative variable is, once again, negative and statistically significant, even though the direct

effects of trade openness and internal conflict risk on income inequality fail to reach the

conventional significance level. This can be explained by the fact that, in the case of internal

conflict risk, either the interaction effect is important enough that it neutralizes the direct
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effects, or as argued earlier, internal conflict risk may have little impact on all the countries’

economic activities, since it can be local.

The implication of these findings, which goes along with popular assertion but discords

with standard trade theory, is that the worsening effect of trade openness on income inequal-

ity is accentuated in countries where the risks of external and internal conflicts are higher.

It is important to highlight that the interactive model portrays conditional relationships,

instead of unconditional relationships suggested, until now, by the literature related to the

political economy of trade openness.

Overall, these results indicate that the interaction effect between trade openness, the

risks of external and internal conflicts must be accounted for in the analysis of the distri-

butional impacts of trade openness on income inequality. Whether the environment is torn

by conflict risks may matter when assessing the relationship between trade openness and

income inequality, since the gains from trade may not be equally distributed.

1.3.6 Relationship between Conflict Risk and Income Inequality

Up to this point, I have only tested the linear relationship between conflict risk and income

inequality.

In this section, I further investigate a non-linear relationship between conflict risk and

income inequality. For this reason, I introduce the squared variables for both external and

internal conflict risks. The results are summarized in Table 1.4. Column 1 reports the

outcomes of the model, including the squared external conflict risk variable. The estimated

coefficients suggest a non-monotonous relationship between external conflict risk and income

inequality. The linear coefficient associated with external conflict risk is positive and signif-

icant, and the coefficient related to the squared external conflict risk variable is significantly
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negative, showing that income inequality increases at first and then decreases for large values

of external conflict risk.

Column 2 shows the results when internal conflict risk and its squared term are incorpo-

rated into the interactive model. I also find a non-monotonous relationship between internal

conflict risk and income inequality. Since a greater value of conflict index corresponds to

lower conflict risk, this is an interesting result for policy-makers to know that, after reaching

a certain level of conflict index, any effort, in order to reduce a conflict risk, is associated

with a decrease in income inequality. The results also indicate that the coefficient estimate

associated with the educational attainment variable is negative and statistically significant,

suggesting that an increase in human capital tends to reduce income inequality. Moreover, I

find that the GDP per capita variable exhibits a positive and significant coefficient. This can

be explained by the fact that during early stage of economic development, income inequality

increases over time8.

Overall, this non-monotonous relationship implies that income inequality worsens in

countries experiencing higher risk of conflicts, and this result is consistent with Bircan et

al. (2010) who argued that conflicts may affect, negatively, social spending and limit the

government’s ability of raising revenues necessary for public investment.

1.4 Robustness Checks: Additional Control variables

The previous section has shown that the effect of the interaction term between trade openness

and conflict risk in explaining income inequality is robust to the inclusion of variables such

as GDP per capita, the level of inflation rate, the structure of the population, military

8For more detailed explanation, see Kuznets (1955) who tested the hypothesis of an inverted-U-shape
between income inequality and the stages of economic development.
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in politics, educational attainment, and the lagged dependent variable. In this section, I

further check the robustness of the results by using other explanatory variables that can

affect income inequality.

1.4.1 Institutional Quality

I examine whether the main findings of this study are influenced by the inclusion of some

institutional quality variables. Following Chong and Gradstein (2007), I use democracy and

corruption to proxy for the institutional quality. The two institutional variables used come

from the International Country Risk Guide (ICRG) database. The indices of democracy and

corruption range from 0 to 6. The highest rates of democracy and corruption indicate that

the country is more democratic and less corrupt, respectively.

The results of the models including the level of democracy and corruption perception

are displayed, respectively, in Columns 1 and 2 of Table 1.5 for external conflict risk. The

results are robust when controlling for those institutional variables, even though the esti-

mated coefficients linked to democracy and corruption fail to be significant. However, their

inclusion allows the coefficient of the lagged dependent variable to be higher, denoting that

the persistent characteristic of income inequality is much pronounced when controlling for

the level of democracy and corruption. It is also worth mentioning that, with the model in-

cluding the index of corruption, the coefficient related to educational attainment is negative

and statistically significant.

The same exercise is performed for internal conflict risk. The results are reported in

Columns 4 and 5. It is observed that the coefficient associated with democracy is negative and

significant, suggesting that democratic regimes are more likely to reduce income inequality.
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1.4.2 Ethnic Tensions

The literature suggests that fragmented societies are associated with poor policy management

(Alesina and La Ferrara, 2005) and that ethnically fragmented economies may find it difficult

to agree on public goods and good policies (Easterly and Levine, 1997). As a robustness

check, I include into the model the index of ethnic tensions which is an index that ranges

from 0 to 6. It is drawn from the ICRG database as a proxy for ethnic diversity.

The results, summarized in Columns 3 (for external conflict risk) and 6 (internal conflict

risk) of Table 1.5, also appear to be robust to the inclusion of the ethnic tensions variable.

Even more, in Column 6, the coefficient estimate associated with the ethnic tensions variable

is negative and statistically significant, suggesting that more ethnically diverse countries are

likely to experience greater income inequality. This result is in line with Montalvo and

Reynal-Querol (2005) when they said:

“Trade may be restricted to individuals of the same ethnic group; public infras-

tructure may have an ethnic bias; government expenditure may favor some ethnic

groups.”

1.4.3 Financial Development

Are the results remaining robust when I control for financial development proxied by liquid

liabilities as a percentage of GDP? This question is investigated in Table 1.6. Column 1,

reporting the results for external conflict risk, shows that the coefficient related to the inter-

action term is statistically significant in the presence of liquid liabilities, and the coefficient

associated with the financial deepening variable is negative but is not statistically different

from zero. The same analysis is performed with internal conflict risk and similar results are
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found in Column 2.

1.4.4 Natural Resource Abundance

It is documented that countries that are highly dependent on the exportation of natural

resources are likely to experience civil violence (Collier and Hoeffler, 2004). To test for

the effect of natural resource, I use a variable called natural resource abundance. It is the

sum of ores and metals exports and fuel exports as a percentage of merchandise exports.

This variable is drawn from the World Development Indicator database (World Bank, 2006).

The results, summarized in Table 1.7, do not change when the natural resource abundance

variable is included into the model. I report the results associated with external conflict in

Column 1. It can be seen that the coefficients related to trade openness and external conflict

are still positive and significant. Moreover, the coefficient linked to the interaction term is

statistically negative. I run the same regression for internal conflict and report the results

in Column 2. It appears that, not only the interaction term coefficient is still negative and

significant, but also the coefficient related to the internal conflict variable is positive and

becomes significant. However, the coefficient of the natural resource abundance variable is

negative but not significant.

1.4.5 Robustness to Regional Effects

In this section, I check the sensitivity of the results to the inclusion of regional effects. I

include into the model regional dummies for African countries, Latin American countries,

and for Asian countries. It is found that the results, which I do not report, are robust to the

use of regional dummies variables. Interestingly, the statistical significance of the coefficients

related to the interaction terms between external/internal conflicts risks and trade openness
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has increased even more.

1.4.6 Additional Robustness Test

In this section, since the two-step system-GMM estimator can yield downward biased stan-

dard errors in small samples, I run the same regressions displayed in Tables 1.3 and 1.4, and

correct for the standard errors by computing the Windmeijer’s finite-sample correction. The

results with standard errors corrected by the Windmeijer’s finite-sample correction method

are reported in Tables 1.9 and 1.10. The correction method does not change the estimated

coefficients, even though, not always, the statistical significance level decreases slightly.

1.5 Conclusion and Policy Recommendations

The objective of this study is to show the existence of the interaction effect between trade

openness and conflict risk on income inequality for a panel of 39 developing countries. The

main conclusion which contradicts the HO prediction is that, once the interactive model

is accounted for, trade openness increases income inequality, and this positive relationship

between trade openness and income inequality is even more exacerbated in states where the

risk of conflict is higher. After controlling for a wide range of macroeconomic, demographic

and institutional variables, this relationship appears to be a clear empirical evidence that

explains the differences in income inequalities across countries over time. The results also

suggest that past levels of income inequality are good predictors of current inequality.

This study provides empirical analysis of the interaction between trade openness and

conflict risk in explaining income inequality, and the evidence that trade openness reduces

income inequality in countries with low risk of conflict is encouraging.
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The evidence presented suggests that all policies preventing or reducing the risks of

internal and external conflicts, and supporting “peace” in developing countries, not only, are

more likely to directly decrease income inequality, but also, may help trade openness to be

more egalitarian. This evidence sheds light on the recurrent debate about whether or not

developing countries must open more their economies to international trade.
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Appendix 1:

Tables Of Different Econometric Estimations
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Table 1.2: LSDVC Dynamic Estimation: Effect of Trade Openness, External and Internal
Conflicts Risks on Income Inequality

Variable [1] [2] [3] [4] [5] [6]

Lagged EHII 0.596*** 0.588*** 0.589*** 0.579*** 0.584*** 0.572***
(10.77) (10.67) (10.73) (10.75) (10.73) (10.46)

Trade Openness -0.0237** -0.0227** 0.0138 -0.0246*** -0.0008
(-2.50) (-2.38) (0.58) (-2.57) (-0.06)

External Conflict 0.0254 0.292*
(0.35) (1.87)

Internal Conflict -0.0685 0.0996
(-0.96) (0.90)

TO*EC -0.00425*
(-1.75)

TO*IC -0.00297*
(-1.79)

Inflation Rate 0.0004*** 0.0004*** 0.0004*** 0.0004*** 0.0004*** 0.0004***
(2.72) (2.75) (2.74) (2.82) (2.75) (2.90)

Population Structure 0.0972 0.00619 0.0584 -0.528 -0.0556 -0.501
(0.13) (0.01) (0.08) (-0.66) (-0.07) (-0.61)

Military in Politics -0.224 -0.246* -0.256* -0.261* -0.170 -0.201
(-1.59) (-1.75) (-1.76) (-1.81) (-1.08) (-1.29)

GDP per capita -0.00020 -0.00023 -0.00023 -0.00006 -0.00019 -0.00002
(-0.48) (-0.53) (-0.54) (-0.16) (-0.45) (-0.06)

Educational Attainment -0.334 -0.180 -0.189 -0.157 -0.198 -0.144
(-1.19) (-0.65) (-0.69) (-0.58) (-0.72) (-0.52)

Country Fixed Effect Yes Yes Yes Yes Yes Yes
Year Fixed Effect Yes Yes Yes Yes Yes Yes
Observations 407 407 407 407 407 407
Number of Countries 39 39 39 39 39 39
Notes: For definitions and sources of data, see Table 1.8.
The estimation method is the Least Squares Dummy Variable Corrected (LSDVC) Dynamic Regression.
t-Statistics are below the coefficients.
* significant at 10%; ** significant at 5%; *** significant at 1%.

39



Table 1.3: System-GMM Estimation: Effects of Trade Openness, External and Internal
Conflicts Risks on Income Inequality

Variable [1] [2] [3] [4] [5] [6]

Lagged EHII 0.8096*** 0.7894*** 0.5476* 0.7498*** 0.6157*** 0.5726***
(5.28) (5.43) (1.92) (5.63) (5.78) (5.27)

Trade Openness -0.0027 -0.0219* 0.0959*** -0.0243* 0.0183
(-0.26) (-1.89) (2.95) (-2.04) (1.09)

External Conflict 0.2590 0.8991***
(1.40) (2.96)

Internal Conflict -0.0162 0.2067
(-0.16) (1.22)

TO*EC -0.0093***
(-2.85)

TO*IC -0.0039*
(-1.95)

Population Structure 0.0666 0.0153 -0.0330 0.0187 -0.2900 -0.1868
(0.61) (0.11) (-0.13) (0.11) (-1.57) (-0.70)

Military in Politics -0.0392 -0.0679 0.0663 -0.1412 -0.1235 -0.0881
(-0.39) (-0.70) (0.34) (-1.34) (-0.66) (-0.36)

Inflation Rate 0.0004*** 0.0004*** 0.0004*** 0.0004*** 0.0004*** 0.0004***
(6.80) (6.83) (3.46) (5.46) (6.17 ) (5.78)

GDP per capita -8.97e-06 -0.00003 -0.00006 0.00008 0.0002 0.0002
(-0.05) (-0.61) (-0.14) (0.70) (1.23) (0.55)

Educational Attainment -0.3675 -0.2403 -0.6062 -0.5960* -0.1306 -0.2588
(-1.24) (-0.86) (-0.75) (-1.86) (-0.40) (-0.62)

Constant 11.0109 11.8353 23.8853 6.1928 21.7476*** 21.6420***
(1.31) (1.46) (1.41) (0.77) (3.47) (3.31)

Country Fixed Effect Yes Yes Yes Yes Yes Yes
Year Fixed Effect Yes Yes Yes Yes Yes Yes
Hansen Test of overid. 9.30 8.67 7.53 5.75 3.60 4.48
(p-value) 0.677 0.653 0.821 0.764 0.990 0.973
AR(1) 0.046 0.044 0.059 0.035 0.029 0.025
AR(2) 0.276 0.279 0.351 0.289 0.298 0.288
Observations 407 407 407 407 407 407
Number of Countries 39 39 39 39 39 39
Number of Instruments 33 33 35 33 35 36
Notes: For definitions and sources of data, see Table 1.8. The estimated method is a two-step
System-GMM estimator. t-statistics are below the coefficients.
AR(1) and AR(2) are respectively Arellano-Bond first and second autocorrelation tests.
Time dummy variables are included in all regressions.
Variables such as trade openness, conflict risks, GDP per capita and education are instrumented,
using their own lags in level and differences. Inflation rate, population structure and military
in politics are treated as exogenous.
* significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 1.4: System-GMM Estimation: Non-Monotonous Relationship between Conflicts Risks
(Internal and External) and Income Inequality

Variable [1] [2]
Lagged EHII 0.738*** 0.580***

(8.76) (5.66)
External Conflict 1.291***

(3.13)
External Conflict Squared -0.0580***

(-2.63)
TOEC -0.00624**

(-2.48)
Internal Conflict 1.514***

(2.92)
Internal Conflict Squared -0.0863**

(-2.57)
TOIC -0.00136

(-0.50)
Trade Openness 0.0543** 0.00399

(2.05) (0.16)
GDP per capita 0.00006 0.00043**

(0.53) (1.97)
Population Structure -0.0759 -0.111

(-0.43) (-0.45)
Inflation Rate 0.0004*** 0.0005***

(5.81) (6.03)
Educational Attainment -0.283 -0.737**

(-1.05) (-2.14)
Military in Politics -0.0520 -0.272

(-0.51) (-1.35)
Constant 7.737 18.60***

(1.35) (3.24)
Country Fixed Effect Yes Yes
Year Fixed Effect Yes Yes
Hansen Test of overid. 5.29 9.09
(p-value) 0.916 0.766
AR(1) 0.037 0.029
AR(2) 0.263 0.258
Observations 407 407
Number of Countries 39 39
Number of Instruments 36 38
Notes: For definitions and sources of data, see Table 1.8. The estimation method is a
two-step System-GMM estimator. t-statistics are below the coefficients.
AR(1) and AR(2) are respectively Arellano-Bond first and second autocorrelation tests.
Time dummy variables are included in all regressions.
Variables such as trade openness, conflict risks and their squared terms, GDP per
capita and education are instrumented, using their own lags in level and differences.
Inflation rate, population structure and military in politics are treated as exogenous.
* significant at 10%; ** significant at 5%; *** significant at 1%.41



Table 1.5: System-GMM Estimation: Robustness of the Results to the Inclusion of Institu-
tional Quality and Ethnic Tensions

Variable [1] [2] [3] [4] [5] [6]
Lagged EHII 0.8235*** 0.8326*** 0.6985*** 0.6266*** 0.6249*** 0.5533***

(5.36) (7.84) (4.20) (3.86) (4.29) (2.97)
Trade Openness 0.0876* 0.0853** 0.0998*** 0.0123 0.0169 0.0162

(1.84) (2.25) (2.93) (0.85) (0.91) (1.07)
External Conflict 0.8114** 0.7509*** 0.8565***

(2.07) (2.62) (2.90)
Internal Conflict 0.1739 0.2235 0.1460

(1.16) (1.00) (0.93)
TO*EC -0.0083** -0.0079** -0.0098***

(-2.11) (-2.25) (-3.85)
TO*IC -0.0038** -0.0036* -0.0033**

(-2.17) (-1.80) (-1.96)
Population Structure 0.0344 0.06335 0.0802 -0.1169 -0.2091 -0.0980

(0.45) (0.36) (0.19) (-0.73) (-0.88) (-0.51)
Military in Politics -0.1052 -0.0641 -0.0735 0.0652 -0.0502 0.0006

(-0.51) (-0.36) (-0.51) (0.23) (-0.12) (0.00)
Inflation Rate 0.0004*** 0.0004*** 0.0004*** 0.0004*** 0.0004*** 0.0004***

(5.26) (7.19) (6.91) (8.17) (5.45) (6.47)
GDP per capita 0.00007 0.00002 0.00008 0.00001 0.0001 0.00008

(0.41) (0.21) (0.46) (0.03) (0.29) (0.15)
Educational Attainment -0.2403 -0.5260* -0.4916 -0.1317 -0.1432 -0.2353

(-0.84) (-1.88) (-1.22) (-0.36) (-0.33) (-0.47)
Democracy Level -0.1295 -0.3132*

(-0.43) (-1.92)
Corruption Index -0.0574 -0.0894

(-0.19) (-0.25)
Ethnic Tensions -0.2472* -0.1556

(-1.90) (-0.73)
Country Fixed Effect Yes Yes Yes Yes Yes Yes
Year Fixed Effect Yes Yes Yes Yes Yes Yes
Hansen Test of overid. 11.68 5.82 4.84 4.25 5.40 4.59
(p-value) 0.554 0.758 0.963 0.994 0.979 0.970
AR(1) 0.041 0.038 0.047 0.036 0.027 0.039
AR(2) 0.296 0.280 0.293 0.295 0.287 0.296
Observations 407 407 407 407 407 407
Number of Countries 39 39 39 39 39 39
Number of Instruments 38 34 37 39 39 37
Notes: For definitions and sources of data, see Table 1.8. The estimation method is a two-step
System-GMM estimator. t-statistics are below the coefficients.
AR(1) and AR(2) are respectively Arellano-Bond first and second autocorrelation tests.
Time dummy variables are included in all regressions. Variables such as trade openness, conflict risks,
GDP per capita and education are instrumented, using their own lags in level and differences.
Inflation rate, population structure and military in politics are treated as exogenous.

* significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 1.6: System-GMM Estimation: Robustness of the Results to the Inclusion of Financial
Development

Variable [1] [2]
EHII 0.719*** 0.536*

(4.59) (1.88)
External Conflict 0.863***

(2.57)
TO*EC -0.00929**

(-2.50)
Trade Openness 0.0977** 0.0211

(2.20) (0.99)
GDP per capita 0.00015 0.00014

(0.82) (0.37)
Population Structure -0.0403 -0.0213

(-0.24) (-0.09)
Inflation Rate 0.0004*** 0.0004***

(6.23) (4.39)
Educational Attainment -0.554* -0.628

(-1.77) (-1.03)
Military in Politics -0.168 -0.167

(-1.01) (-0.49)
Liquid Liabilities -0.0125 -0.00556

(-0.89) (-0.24)
Internal Conflict 0.333

(1.30)
TO*IC -0.0037**

(-2.15)
Country Fixed Effect Yes Yes
Year Fixed Effect Yes Yes
Hansen Test of overid. 5.17 7.68
(p-value) 0.819 0.809
AR(1) 0.034 0.032
AR(2) 0.281 0.275
Observations 407 407
Number of Countries 39 39
Number of Instruments 34 37
Notes: For definitions and sources of data, see Table 1.8. The estimation method
is a two-step System-GMM. t-statistics are below the coefficients.
AR(1) and AR(2) are respectively Arellano-Bond first and second autocorrelation
tests. Time dummy variables are included in all regressions.
Variables such as trade openness, conflict risks, GDP per capita and education
are instrumented, using their own lags in level and differences. Inflation

rate, population structure and military in politics are treated as exogenous.
* significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 1.7: System-GMM Estimation: Robustness of the Results to Natural Resource Abun-
dance

Variable [1] [2]
EHII 0.8020*** 0.7447***

(11.55) (6.05)
External Conflict 0.8693***

(2.79)
TO*EC -0.0086***

(-2.72)
Trade Openness 0.0846*** 0.0195

(2.57) (1.34)
GDP per capita 0.00005 0.00005

(0.32) (0.54)
Population Structure -0.0979 -0.0402

(-0.45) (-0.22)
Inflation Rate 0.0004*** 0.0004***

(6.69) (6.68)
Educational Attainment -0.3843* -0.4630*

(-1.69) (-1.90)
Military in Politics -0.1035 -0.2830*

(-0.71) (-1.73)
Natural Resource Abundance -0.0211 -0.0247

(-0.75) (-1.28)
Internal Conflict 0.4364***

(2.91)
TO*IC -0.0031*

(-1.84)
Country Fixed Effect Yes Yes
Year Fixed Effect Yes Yes
Hansen Test of overid. 4.23 5.34
(p-value) 0.937 0.868
AR(1) 0.007 0.023
AR(2) 0.936 0.963
Observations 348 348
Number of Countries 39 39
Number of Instruments 34 37
Notes: For definitions and sources of data, see Table 1.8. The estimation method
is a two-step System-GMM. t-statistics are below the coefficients.
AR(1) and AR(2) are respectively Arellano-Bond first and second autocorrelation
tests. Time dummy variables are included in all regressions.
Variables such as trade openness, conflict risks, GDP per capita and education
are instrumented, using their own lags in level and differences. Inflation

rate, population structure and military in politics are treated as exogenous.
* significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 1.8: Definitions of Variables and Sources of Data

Variable Definitions and Sources
EHII Estimated Household Income Inequality. It ranges from 0 to 100, with 0

corresponding to complete equality and 100 corresponding to complete
inequality; provided by the Wage University of Texas Income Project (WUTIP)

Trade Openness, TO Sum of exports and imports as a % of GDP, provided by World Development
Indicators (WDI), World Bank (2006)

Internal Conflict, IC Absence of internal conflict (civil war/coup threat, terrorism/political violence,
civil disorder); ranges 0 to 12, with a higher score meaning very low risk; provided
by Political Risk Services/International Country Risk Guide (PRS/ICRG).

External Conflict, EC Absence of external conflict (war, cross-border conflicts and foreign pressures);
ranges from 0 to 12, with a higher score meaning very low risk;
provided by PRS/ICRG.

TOEC Interaction term between external conflict risk and trade openness
TOIC Interaction term between internal conflict risk and trade openness
Educational Educational Attainment of the Total Population Aged 25 and Over,
Attainment, EA from Barro and Lee (2000)
GDP per capita GDP per capita (constant 2000 US); provided by WDI, World Bank (2006)
Inflation Rate, Infl Inflation rate, consumer prices (annual %); provided by WDI, World Bank (2006)
Population, POP Population ages 65 and above (% of total); provided by WDI, World Bank (2006)
Military in Politics, MP Index of Military in Politics ranges from 0 to 6, with 0 corresponding to high

presence of military in politics and 6 to its absence; provided by PRS/ICRG
Democracy, Dem Index of democracy level ranges from 0 to 6, with 0 corresponding to autarchies

and 6 to alternating democracies; provided by PRS/ICRG
Corruption, Cor Index of corruption level ranges from 0 to 6, with 0 corresponding to highly

corrupt countries; provided by PRS/ICRG
Ethnic Tensions, ET Index of ethnic tensions also ranges from 0 to 6, with 0 corresponding to more

ethnically diverse countries and 6 to less ethnically diverse countries;
provided by PRS/ICRG

Liquid Liabilities, LL Sum of currency and deposits in the central bank (M0), and deposits and
interests of non-central bank intermediaries (M1 and M2) as % of GDP;
provided by WDI, World Bank (2006)

Natural Resource Sum of ores, metal and fuel exports as % of merchandise exports;
Abundance, NRA provided by WDI, World Bank (2006)

List of Countries Included in the Analysis: Algeria, Botswana, Cameroon, Ethiopia,

Ghana, Kenya, Malawi, Mozambique, Senegal, South Africa, Tunisia, Uganda, Zimbabwe,

Kuwait, Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, Ecuador, El Salvador,

Guatemala, Haiti, Honduras, Jamaica, Mexico, Panama, Peru, Uruguay, Bangladesh, India,

Indonesia, Jordan, Malaysia, Pakistan, Philippines, Thailand, Turkey.
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Table 1.9: System-GMM Estimation with Windmeijer Finite Sample Correction: Trade
Openness, External and Internal Conflicts Risks, and Income Inequality

Variable [1] [2] [3] [4] [5] [6]

Lagged EHII 0.8096*** 0.789441*** 0.5493* 0.7498*** 0.6157*** 0.5726***
(2.92) (3.04) (1.82) (4.26) (4.89) (3.28)

Trade Openness -0.0027 -0.0181* 0.0959*** -0.0243* 0.0183
(-0.17) (-1.83) (3.01) (-1.81) (1.09)

External Conflict 0.2145* 0.8991***
(1.75) (3.04)

Internal Conflict -0.0162 0.2067
(-0.13) (0.97)

TO*EC -0.0093***
(-3.04)

TO*IC -0.0039*
(-1.86)

Population Structure 0.0666 0.0153 0.0635 0.0187 -0.2900 -0.1868
(0.43) (0.07) (0.30) (0.10) (-1.49) (-0.77)

Military in Politics -0.0392 -0.0679 0.1391 -0.1412 -0.1235 -0.0881
(-0.25) (-0.45) (0.83) (-1.13) (-0.55) (-0.23)

Inflation Rate 0.0004*** 0.0004*** 0.0004*** 0.0004*** 0.0004*** 0.0004***
( 5.80) (6.89) (3.75) (5.40) (6.42) (6.50)

GDP per capita -8.97e-06 -0.00003 -0.0002 0.00008 0.0002 0.0002
(-0.05) (-0.20) (-0.88) (0.64) (0.79) (0.31)

Educational Attainment -0.3675 -0.2403 -0.6842 -0.5960 -0.1306 -0.2588
(-0.80) (-0.84) (-0.91) (-1.52) (-0.38) (-0.51)

Country Fixed Effect Yes Yes Yes Yes Yes Yes
Year Fixed Effect Yes Yes Yes Yes Yes Yes
Hansen Test of overid. 9.30 8.67 5.16 5.75 3.60 4.48
(p-value) 0.677 0.653 0.923 0.764 0.990 0.973
AR(1) 0.064 0.059 0.059 0.039 0.031 0.033
AR(2) 0.283 0.285 0.332 0.290 0.299 0.292
Observations 422 407 407 407 407 407
Number of Countries 39 39 39 39 39 39
Number of Instruments 33 33 34 33 35 36
Notes: For definitions and sources of data, see Table 1.8. The estimation method is a two-step
System-GMM estimator with Windmeijer finite sample correction. t-statistics are below the coefficients.
AR(1) and AR(2) are respectively Arellano-Bond first and second autocorrelation tests.
Time dummy variables are included in all regressions.
Variables such as trade openness, conflict risks, GDP per capita and education are instrumented,
using their own lags in level and differences. Inflation rate, population structure and military
in politics are treated as exogenous.
* significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 1.10: System-GMM Estimation with Windmeijer Finite Sample Correction: Non-
Monotonous Relationship between Conflicts Risks (Internal and External) and Income In-
equality

Variable [1] [2]
Lagged EHII 0.738*** 0.580**

(6.31) (2.56)
External Conflict 1.291***

(2.88)
External Conflict squared -0.0580**

(-2.30)
TOEC -0.00624**

(-2.32)
Internal Conflict 1.514**

(2.19)
Internal Conflict squared -0.0863**

(-1.99)
TOIC -0.00136

(-0.35)
Trade Openness 0.0543* 0.00399

(1.86) (0.11)
GDP per capita 0.00006 0.00043

(0.55) (1.44)
Population Structure -0.0759 -0.111

(-0.39) (-0.34)
Inflation Rate 0.0004*** 0.0005***

(5.07) (5.33)
Educational Attainment -0.283 -0.737

(-0.92) (-1.25)
Military in Politics -0.0520 -0.272

(-0.40) (-0.95)
Country Fixed Effect Yes Yes
Year Fixed Effect Yes Yes
Hansen Test of overid. 5.29 9.09
(p-value) 0.916 0.766
AR(1) 0.039 0.047
AR(2) 0.264 0.268
Observations 407 407
Number of Countries 39 39
Number of Instruments 36 38
Notes: For definitions and sources of data, see Table 1.8. The estimation method is
a two-step System-GMM estimator with Windmeijer finite sample correction. AR(1) and
AR(2) are respectively Arellano-Bond first and second autocorrelation tests.
Time dummy variables are included in all regressions. Variables such as trade openness,
conflict risks, GDP per capita and education are instrumented, using their own lags
in level and differences. Inflation rate, population structure and military in politics
are treated as exogenous. t-statistics are below the coefficients.
* significant at 10%; ** significant at 5%; *** significant at 1%.
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Chapter 2

State Capacity and the Enforcement

of Property Rights in the Natural

Resource Sector

2.1 Introduction

The management of natural resources requires the establishment of use rights and rules of

exclusion. In doing so, property rights are being created and must be enforced. Now in

most settings, enforcement calls for joint efforts by both the local resource manager and the

state.1 The object of this chapter2 is to analyze the implications of this requirement of a

joint effort when states have differing abilities to provide enforcement support. We do so in

1The fact that the successful management of common property natural resource requires the simultaneous
participation of both the local communities and the state is a subject that pervades the work of Elinor Ostrom,
where issues of exclusion are fundamental (Ostrom, 1990, 2000). Of course, it also pervades the literature
on the economics of property rights.

2This chapter is based on a working paper coauthored with Louis Hotte. We both contributed equally.
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the context of a small open economy with two sectors – manufacturing and natural resource

– and in which property rights in the natural resource sector are costly to enforce.

We begin with the fact that property rights require costly enforcement of exclusion by

the resource manager. Note that the analysis applies equally well to private and common

property resources. The resource manager is simply an agent who decides on the use of the

resource and its enforcement. She may be the actual owner of the resource or be hired by

the local community. Either way, the problem of enforcement is present, though it may be

more or less severe, depending on the local circumstances. Analogously, unauthorized users

may invariably be called trespassers, cheaters, rule-breakers or poachers.

We then posit that the effectiveness of those private enforcement efforts depends on

the extent to which the state supports them. This de facto public support is also costly

and is paid for with a tax. Broadly speaking, they constitute a form of public protection

services provided by the justice system. The state must therefore decide on how much public

protection to supply while anticipating its impact on the decentralized decisions of resource

managers. In doing so, a key issue will be to compare states with differing capacities to

provide public protection.

We begin by describing why, for a given supply of public protection, private enforcement

tends to be inefficiently high. The negative externality is explained by the fact that higher

private enforcement allows a manager to better manage the resource through a reduction in

the number of resource workers. As labor is being released into the economy, the wage rate

drops. Since the wage rate is a determinant of the opportunity cost of unauthorized users,

other resource managers see the cost of their enforcement increase. This is a technological

effect because the wage rate affects the efficiency of enforcement efforts.

We then run three sets of simulations which respectively characterize three states that
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differ exogenously by their capacities to provide public protection services. We refer to those

as low, intermediate, and high capacity states. Note that the amount of public protection

services – equivalently the size of the justice system – uses up real economic resources as

it is determined by the number of public officers hired. However, for an equal amount of

public officers, a high-capacity state provides more effective enforcement support than a

low-capacity state. In this respect, we wish to underscore the importance of differentiating

between the size of the justice system and the effective supply of protection services.

For a high-capacity state, we obtain a non-monotonous relationship between real na-

tional income and the size of the justice system, i.e. national income initially rises before

declining. With a large justice system, the decline in national income is not surprising as

the contribution of an additional public officer becomes quite small. But more interesting

is the mechanism through which national income initially rises. Firstly, we obtain that an

increase in the size of the justice system induces resource managers to shed private enforce-

ment labor. Thus, with a high-capacity state, public and private enforcement are effective

substitutes. Secondly, in a setting where exclusion is costly, a better enforced exclusion allows

the resource manager to reduce the number of resource workers to a more efficient level. Now

when the justice system is still small, this combined reduction of resource labor and private

enforcement labor exceeds the increase in the number of public officers, which leads to a net

addition to the manufacturing labor force. The resulting increase in national income has

therefore two sources: one is the net addition to the directly productive workforce; the other

is the movement of workers from the resource sector to the manufacturing sector where the

marginal product is higher. In the same vein, we obtain that the total size of the non-directly

productive labor, i.e. the sum of public and private enforcers, varies non-monotonically with

the quantity of public officers: it begins by decreasing before increasing. Finally, we show
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that even though public enforcement is entirely financed by a tax on resource rents, resource

managers demand more public enforcement than would be efficient.

In the case of an intermediate-capacity state, a remarkable difference is the fact that

national income initially decreases with the size of the justice system. This outcome is

explained by the fact that at low levels of public enforcement, increases in its level induce

resource managers to also increase private enforcement. Thus, with an intermediate-capacity

state, public and private enforcement are initially effective complements. This results in a net

draw of labor away from directly productive activities and thus reduces national income. This

effect disappears when the justice system reaches a certain size, after which public officers act

as substitutes to private enforcers and national income begins to increase. A maximum level

of the national income is eventually reached after which decreasing returns to enforcement

weigh in. In comparison to a high-capacity state, the efficient size of the justice system in an

intermediate-capacity state requires the use of more non-directly productive labor, a result

reminiscent of the development trap curse.

In the case of the low-capacity state, the national income invariably decreases with an

increase in public protection. Indeed, we obtain that with a low-capacity state, public and

private enforcement are effective complements throughout. This means that enforcement

labor tends to siphon off an excessive amount of productive labor. Consequently, open

access to the resource is here preferable to exclusive access at any level of public protection.

It should be noted that this inefficiency result holds despite the fact that public enforcement

does contribute to raise resource rents. There is therefore a private demand for public

enforcement by resource managers even though it contributes to lower the national income

level.

In reference to the existing literature, our over-enforcement result links two separate
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strands of the literature. One is the crime literature, in which it has been shown that

(observable) private protection has the negative effect of diverting criminals towards other

victims who then react by increasing their protection effort (see Shavell, 1991 and Hotte

and van Ypersele, 2008). The other is the property rights literature, in which it is argued

that the privatization of one resource site diverts some workers towards other open-access

resource sites where labor’s marginal productivity is lower than the wage rate (see de Meza

and Gould, 1992). In our analysis, both effects are present, even though resources are all

exploited under exclusive ownership and deterrence is complete.

The basic features of our general equilibrium analysis builds on the work of Weitzman

(1974) and Samuelson (1974), who study the resdistributive effects of privatisation and show

that the private gain may exceed the social gain. de Meza and Gould (1992) assume a fixed

cost of enforcement and show that private enforcement decisions are interdependent and

generally inefficient. Based on Hotte (2005), we extend those analysis with the consideration

of endogenous private enforcement costs. In the natural-resource literature, the fact that

private enforcement also requires public support is an issue that has been mentioned in

Karp (2005), which we now tackle directly. Helsley and Strange (2005) introduce a formal

analysis where public and private enforcement supplement each other, but apply it to the

specific case of protection against crime. Finally, as far as we know, the introduction of the

role played by state capacity in the context of public and private enforcement is novel to our

analysis.

General equilibrium models that incorporate costly public and private enforcement de-

cisions are few. Helsley and Strange (2005) is a notable exception applied to the problem

of crime. Karp (2005) considers the role of the judicial system and is a main inspiration

here. A crucial difference with our work is that in Karp (2005), the efficiency of the judicial
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system varies exogenously and thus, one cannot differentiate between size and capacity. In

this respect, our analysis extends that work to a new set of insightful results regarding the

problem of state capacity, a problem which is gaining renewed interest (see, for instance,

Besley and Persson (2009, 2010), Besley and Ghatak (2010) and Verdier (2010)).

The literature on the importance of state capacity is evolving quite rapidly. As discussed

in the short survey of section 2.2, it forms a part of the larger literature on institutions and

governance. This survey sets the stage for our stylised representation of state capacity.

In Section 2.3, we introduce the problem of exclusion in the resource sector and define

a role for the state. The rest of the economy is then introduced in Section 2.4 in order to

lay out the general equilibrium conditions. In Section 2.5, we show that private decisions to

enforce property rights are inefficient. We then perform simulations in Section 2.6 in order

to analyze the effect of increasing the size of the justice system for low, intermediate and

high capacity states. We conclude our study in Section 2.7.

2.2 A Short Survey on the Concept of State Capacity

The most popularly used definition of institutions in literature is from North (1991) who

voices that:

“Institutions are the humanly devised constraints that structure political, eco-

nomic and social interaction. They consist of both informal constraints (sanc-

tions, taboos, customs, traditions, and codes of conduct), and formal rules (con-

stitutions, laws, property rights).”

In line with North (1991), Kaufmann et al. (2009) also define institutions as part of

governance by which authority in a country is exercised. According to institutional theories,
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some historical determinants are usually mentioned to explain differences in property rights

protection.

“The Law and finance view”, carried out by La Porta et al. (1998), predicts that legal

origins ascertain protection of property rights. Using a data set embodying 49 countries

and surveying legal rules concerning the rights of investors and the quality of enforcement

of these rules, La Porta et al. (1998) elucidate that countries with the British Common Law

tradition have the strongest legal protection of investors than countries with the French Civil

law tradition that have the weakest protection.

Acemoglu et al. (2001) adopt the “endowment view” to explain differences in property

rights protection. Arguing that geography and disease environment shape the institutional

environment, they find out that in colonies such as United States, Australia and New Zealand,

Europeans establish institutions that enforced rule of law and encouraged investments. How-

ever, Acemoglu et al. (2001) point out that the possibility of resource extraction in some

colonies like Congo, Gold Coast and Latin America gives some incentives to Europeans to

build on extractive states with little protection of property rights. They also use the dis-

ease environment to explain that the settlement of Europeans in countries closer to equator

characterized by more tropical and inhospitable climate brings on to extraction institutions,

which are less conducive of property rights.

Ethnic diversity view has also been employed by political theorists to explain the percep-

tions of property rights across countries (Easterly and Levine, 1997; Alesina et al., 2003).

For example, Alesina et al. (2003) provide new measures for ethnic, linguistic and religious

fractionalization for about 190 countries and come to the conclusion that ethnic and linguis-

tic fractionalization are key determinants of economic success, policy quality and the quality

of institutions. They notice that countries with greater ethnic fractionalization are less likely
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to protect property rights.

While the literature on the enforcement of property rights in connection with resources

exploitation yields many interesting results, it does not, however, take into account the

ability of states to provide protection services, which we refer to as state capacity. Besley

and Persson (2010) explain that state capacity is the wider range of competencies that the

state acquires in the development process, which includes the power to enforce contracts

and support markets through regulation. In this respect, state capacity can be viewed as

the ability to coherently and efficiently implement policies. If Besley and Ghatak (2010)

consider effective states as those supporting institutions that allowing households and firms

to enjoy secure property rights, Kohli (2010) points out that effective states are countries

with a higher capacity. Considering the growing interest concerning state capacity in the

literature, it is important to ask the following question: what are the determinants of state

capacity? Some recent papers have attempted to deal with this question.

Dividing state capacity into legal and fiscal capacities where regulation of market sup-

porting measures and tax rates are endogenous policy choices, Besley and Persson (2009)

show that investments in legal and fiscal capacity are often complements. They use historical

incidence of external war as proxy for public goods in a dataset covering 103 countries and

find that the key determinants of state capacity are interest public goods, political stability

and political institutions. Rauch and Evans (2000) explain cross-national variation in state

bureaucracy and argue that bureaucratic performance is important to carry out policies

that are conducive to economic growth. To capture bureaucratic performance, they use vari-

ables such as corruption in government and bureaucracy quality from International Country

Risk Guide (ICRG), bureaucratic delays from Business and Environmental Risk Intelligence

(BERI), bureaucracy and red tape and index of corruption from Business International (BI).
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After controlling for country income, level of education and ethnolinguistic diversity, they

find that meritocratic recruitment is a statistically significant determinant of bureaucratic

performance in 35 less developed countries. Treisman (2000), in a cross-national study of

the causes of corruption, found that countries experiencing protestant traditions, histories

of British rule and a high level of economic development are less corrupt.

There is a number of papers which investigate the relationship between property rights

and economic growth. Schleifer and Vishny (1993) argue that if central government is weak,

private agents may have to pay independent bribes imposed by governmental agencies and

bureaucracies, and therefore, the resulting corruption can be costly to economic development.

Knack and Keefer (1995) look at the impacts of institutions on economic performance and

show that institutions that protect property rights are crucial to economic growth and to

investments. Alternatively, Mauro (1995) uses some indices of bureaucratic honesty and

efficiency such as indices of corruption, the amount of red tape and the judicial system, and

show that corruption is negatively and significantly correlated to economic growth.

2.3 A Resource Sector with Costly Exclusion

The economy is composed of two sectors: manufacturing and (natural) resource. We assume

that there are no property right issues in the manufacturing sector i.e. property rights are

perfectly and costlessly delineated and enforced.

In the resource sector, on the other hand, the control of access requires costly enforcement

measures, necessitating the joint participation of the resource manager and the state. We

begin by looking at the problem of a resource manager, assuming a fixed public enforcement

effort, and then describe a role for the state in section 2.3.2.
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2.3.1 The Resource Sector

The resource sector is composed of n identical resource sites. The total output of resource

goods on site i is given by yri = fri(Lri), where subscript r refers to the resource sector.3

There are two types of resource users, “authorized” and “unauthorized”, whose total ex-

ploitation effort levels are respectively denoted Lai and Lui. The total amount of labor

exploiting site i is therefore given by Lri = Lai + Lui.

We consider a sequential game where the resource manager first chooses the amount of

authorized labor (Lai) and the quantity of enforcement labor (Lei) hired to exclude unau-

thorized users.

Authorized and unauthorized users are equally productive. For clarity of exposition, we

denote the average product of a resource worker on site i as:

φ(Lri) ≡ fri(Lri)

Lri

. (2.1)

Since unauthorized users choose last, we begin by solving for their equilibrium choices.

The Unauthorized Users

For concreteness, we refer to unauthorized users as trespassers. A trespasser can also hold

a legitimate job. Each trespasser/worker inelastically supplies a total of one unit of labor,

which must be allocated between legitimate and illegitimate activities. In the legitimate

sector, a trespasser/worker receives the wage w as any other legitimate worker. The unit

return from trespassing is equal to the average product of a legitimate resource worker, that

3The model of this section is based on Hotte (2005).
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is pφ(Lri), where p is the unit price of the resource.

A trespasser has a probability γi of being caught and punished. Once caught, his gain

from trespassing is confiscated and destroyed. No other penalty is exacted. Before deciding

on the amount of trespassing on site i, each trespasser knows probability γi and observes

the amount of legitimate labor hired by the site manager, Lai. Taking Lai as given, a

trespasser must decide on how to allocate his time between trespassing and legitimate work.

Moreover, since the returns to trespassing also depend on the decisions of other trespassers,

a trespasser must anticipate the others’ decisions. Assuming that all potential trespassers

decide simultaneously and non-cooperatively, we adopt the Nash equilibrium concept in order

to characterize the trespass equilibrium effort levels.

Suppose there are m such trespassers, considering site i. Trespasser j must choose the

fraction (uij) of his time spent trespassing, which provides unit return pφ(Lri) only when he

is not caught, i.e. with probability 1− γi. The rest of j’s time, (1−uij), yields a unit return

w with certainty. The individual problem is thus expressed as follows:

max
uij

vj = (1− γi)[(1− uij)w + uijpφ(Lri)] + γi(1− uij)w (2.2)

where Lri = Lai +
m∑

k=1

uik and uij ∈ [0, 1]. (2.3)

Assuming an interior solution, the first-order condition to this problem is:

(1− γi)[pφ(Lri) + uijpφ
′(Lri)] = w. (2.4)

This condition says that when considering a marginal increase in trespassing effort, a
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trespasser/worker will compare its revenue gain, pφ(Lri), with its two types of costs: one

is the fall in average product of resource labor uijφ
′(Lri) < 0; the other is the opportunity

cost in terms of legitimate work w. Note that the trespassers’ problem is analogous to the

standard free-access problem, adjusted for the fact that a trespasser can be caught and

punished, which simply raises the expected opportunity cost of effort to w/(1− γi).
4

Assuming a symmetrical Nash equilibrium, we have ue
i1 = ue

i2 = ... = ue
im ≡ ue

i , such that

the total amount of trespassing efforts on site i is Le
ui = mue

i . Inserting this into condition

(2.4) gives

(1− γi)[pφ(Lri) +
Le

ui

m
pφ′(Lri)] = w. (2.5)

This condition characterizes the equilibrium amount of trespass for given enforcement

level γi and authorized use Lai. Given the non-negativity constraint on trespassing, it is

straightforward to verify that Le
ui = 0 if the following condition holds:

(1− γi)pφ(Lai) ≤ w. (2.6)

This inequality says that trespassing can be entirely deterred if the enforcement level γi

and/or the level of authorized use Lai are sufficiently large.

In order to simplify the analysis, we shall approximate a situation with a large number

of potential trespassers by considering the limit where m → ∞. For the interior solution,

4See, for instance, Cheung (1970) and Dasgupta and Heal (1979).
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this yields:

pφ(Lai + Le
ui) =

w

1− γi

, (2.7)

This condition is simply the trespassing counterpart of the open-access equilibrium (Gor-

don 1954). Indeed, with an arbitrarily large number of non-cooperating trespassers, the

expected rent from trespassing is zero. Note that as far as the resource manager is con-

cerned, this does not imply that rents on the resource site are being dissipated, as will be

seen next.

The Resource Manager

The resource manager on site i must decide on the number of authorized users Lai and the

private enforcement effort Lei in order to exclude illegal users.

Enforcement labor affects the probability of catching a trespasser γi through the following

technology:

γi = γ(Lei; Υ), γ ∈ [0, 1],
∂γ

∂Lei

≥ 0,
∂2γ

(∂Lei)2
≤ 0, (2.8)

where Υ denotes the state’s presence, which will be discussed in detail in section 2.3.2.

For now, it is treated as a fixed parameter by the resource manager. It should be noted that

function γ(Lei; Υ) summarizes the technology that transforms labor inputs into property

right enforcement in terms of trespasser exclusion. The opportunity cost of that labor

corresponds to a transaction cost linked to the existence of a property right. An important
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aspect of our analysis consists in untangling the general equilibrium implications of the

resource managers’ enforcement choices.

The profit maximizing problem of the resource manager is thus given by

max
Lai,Lei

πi = pφ(Lai + Lui)Lai − w(Lai + Lei), (2.9)

where [1− γ(Lei; Υ)]pφ(Lai + Lui) ≤ w, (2.10)

where the strict inequality in (2.10) holds with Lui = 0 as discussed in the unauthorized

users’ section. Recall also that p is the price of the resource good and w is the wage rate for

labor, all expressed in units of manufactures.

The solution to problem (2.9) requires that Lri and Lei be chosen in such a way that

Lui = 0 and constraint (2.10) holds with equality. This result is formally derived in a

partial equilibrium setting in Hotte (2005). In the following, we proceed with some intuitive

arguments. Assume that γi is fixed for the moment. In an interior solution where Lui > 0,

constraint (2.10) implies that the average product of labor is constant and equal to w/(1−γi);

this is because each additional unit of authorized labor drives off one unit of unauthorized

work in order to respect the equality. With w/(1−γi) > w, it always pays for the manager to

increase Lai, that is, until all trespassers are driven off. Beyond that point, further increases

in Lai will reduce labor’s average product and inequality (2.10) becomes strict with Lui = 0.

This is where an adjustment in γi becomes necessary. Holding (2.10) with strict inequality

implies that enforcement labor can be reduced without any effect on trespassing; since this

labor is costly, Lei must be chosen in such a way that the constraint is respected with equality
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while Lui = 0, i.e.

[1− γ(Lei; Υ)]pφ(Lai) = w (2.11)

We shall refer to expression (2.11) as the exclusion constraint. It implies that γi and Lai

are uniquely linked so that the problem of the manager can be reduced to choosing γi only.

Moreover, since the wage is taken as given, cost minimization implies that the total cost of

achieving a given enforcement level can be summarized by cost function c(γi; w, Υ), which

is increasing and convex in γi. The problem of the resource manager can thus be expressed

as follows:

max
γi

πi = pφ(Lai)Lai − wLai − c(γi; w, Υ) (2.12)

s.t. (1− γi)pφ(Lai) = w. (2.13)

Using the fact that pφ(Lai) = w/(1−γi), the first-order condition for an interior solution

is:

∂πi

∂γi

=

(
w

1− γi

− w

)
∂Lri

∂γi

+
w

(1− γi)2
Lri − cγ(γi; w, Υ) = 0 (2.14)

where
∂Lri

∂γi

=
φ(Lri)

(1− γi)φ′(Lri)
< 0 as per (2.11) (2.15)

The first term in (2.14) denotes the decrease in revenues stemming from the fact that less

labor can be hired after an increase in γi, i.e. there is less of a need to over-exploit the

resource in order to deter unauthorized users. The second term is the increase in revenues
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caused by the larger average product once the owner sheds off some workers. The last term is

just the direct cost of hiring extra enforcement agents needed to increase γi. One should keep

in mind that even though trespassing is completely deterred, the threat of trespass remains

present. In equilibrium, the resource manager achieves deterrence with two instruments:

directly by hiring enforcers Lei and indirectly through intentional resource overuse aimed at

reducing the returns from trespassing.

2.3.2 The Function of the State

The state has the function of providing protection services. This takes the form of public sup-

port in the enforcement of exclusion by resource managers. For simplicity, we consider that

protection assistance is only needed in the resource sector. From an economic standpoint,

the state intervenes because of scale economies in the production of protection services. Let

Υ denote the level of protection services provided by the state. We assume that they affect

all property owners equally. We have:

γi = γ(Lei, Υ), γ1, γ2 ≥ 0, γ11, γ22 ≤ 0, γ12 ≥ 0 (2.16)

The provision of public protection services requires labor inputs, denoted Lg. They

comprise judges, attorneys, police officers, prison guards, etc, and we shall refer to them as

state officers or simply officers. We have:

Υ = Υ(Lg; κ), Υ1 ≥ 0, Υ11 ≤ 0. (2.17)

κ is a parameter that subsumes the state’s capacity to provide protection services effectively.

State officers receive the same wage rate as other workers in the economy. The total cost
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of running the state is thus equal to wLg. This cost must be covered by taxation. Let Ig

denote the total taxes levied by the government. A balanced government budget requires

the following condition to be respected:

Ig = wLg (2.18)

We assume that the state raises income by taxing profits in the resource sector only at

ad valorem rate t:5

Ig = tπr (2.19)

2.4 The General Equilibrium

Labor is the only mobile input between sectors. The total endowment is denoted L̄.

2.4.1 The Manufacturing Sector

Let ym = fm(Lm) denote the total output in the manufacturing sector, increasing and

concave. Property rights in the manufacturing sector are assumed perfectly and costlessly

defined and enforced. The manufacturing labor demand is thus given by

f ′m(Lm) = w (2.20)

5Note that this does not affect the profit maximizing condition.
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2.4.2 The Demand

Let z denote the national nominal income level. Assuming that consumers have homothetic

preferences, the aggregate demands for each good are linear in income and thus can be

represented as follows:

dr = cr(p)z, (2.21)

dm = cm(p)z. (2.22)

2.4.3 The Economic General Equilibrium

The total product is given by

z = p

n∑
i=1

yri + ym (2.23)

The labor market clearing condition is given by

n∑
i=1

(Lri + Lei) + Lm + Lg = L̄. (2.24)

With trade, the small open economy assumption fixes the price to the world price and

we assume balanced trade, respectively as follows:

p = p∗ (2.25)

p(
n∑

i=1

yri − dr) + (ym − dm) = 0 (2.26)

The economy is summarized in Appendix 2-A.
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2.5 The Efficiency of Private Enforcement Decisions

In order to analyze the efficiency of private decisions to enforce exclusion, we shall compare

the private gain of increasing Lei with the social gain. In a decentralized economy, the

private gains affecting the decision to exclude are given by the effect of Lei on the profit of

resource site i. Without loss of generality, let us consider the case of site 1. Given exclusion

constraint (2.11), the marginal effect of enforcement labor on site 1’s profit is expressed as

follows:

∂π1

∂Le1

= pf ′(Lr1)
∂Lr1

∂Le1

− w

[
∂Lr1

∂Le1

+ 1

]
, (2.27)

where
∂Lr1

∂Le1

=
γ′(Le1)φ(Lr1)

(1− γ)φ′(Lr1)
< 0 per exclusion constraint (2.11). (2.28)

The gain from an increase in Le1 is given by the first of the two terms between square

brackets on the right-hand side of (2.27); it corresponds to the lower wage bill in terms of

the labor that can be shed off the resource once it is better guarded. The counterparts are

that output revenues drop by the first term on the right-hand side of (2.27) and Le1 has a

unit cost of w. Note that it makes sense to reduce the output level because the exclusion

constraint forces the marginal product to be below the wage rate. But this can only be

achieved after an increase in the enforcement level. It should also be clear from (2.27) that

in order for ∂π1/∂Le1 to be non-negative, it must be the case that −(∂Lr1/∂γ)γ′(Le1) > 1:

In order to be profitable, a unit increase in enforcement labor must lead to a larger than

unit drop in resource labor on the site.

Turning now to the social gains, since prices are fixed under the assumption of a small

open economy, we can simply look at the effect of Le1 on the national income level z. Note

that we are considering a second-best effect since we take as given the fact that property
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rights are not freely respected by individuals. This means that exclusion must be enforced

so that the constraint (2.11) always binds.

In the decentralized economy, the choice of private exclusion level Le1 takes as given the

level of effective state protection support Υ, i.e. Lg is fixed. So a meaningful comparison of

the private and social benefits of an increase in Le must assume that Lg is fixed in the social

case also. For any choice of Lei, i ∈ {1, ..., n}, the national income level z is fully determined

by the following system:

z = p
∑

i

fr(Lri) + fm(Lm) (2.29)

s.t. (1− γ(Lei))pφ(Lri) = w, i ∈ {1, ..., n} (2.30)

f ′m(Lm) = w, (2.31)
n∑
i

(Lri + Lei) + Lm = L̄− Lg. (2.32)

We have:

∂z

∂Le1

=
n∑

i=1

[pf ′r(Lri)− f ′m(Lm)]
∂Lri

∂Le1

− f ′m(Lm). (2.33)

In Appendix 2-B, it is shown, for the case where n = 2, that we have ∂Lr2/∂Le1 > 0 if

f ′′m(Lm) < 0 and ∂Lr1/∂Le1 < −1. The first condition is satisfied by assumption while the

second is respected in equilibrium, i.e. when ∂π1/∂Le1 = 0. Given that due to the exclusion

constraint, we have pf ′r(Lri) < f ′m(Lm), this implies that ∂z/∂Le1 < ∂π1/∂Le1: the private

gain from an increase in enforcement labor exceeds the social gain.

Proposition 1 For a given provision of state protection services, the private enforcement

level exceeds the socially optimal level.
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This result is due to the presence of a negative externality in exclusion activities which is

similar to the diversion effect of private protection noted in the crime literature (See Shavell,

1991 and Hotte and van Ypersele, 2008). Since a unit increase in Le1 allows the resource

manager to shed more than one resource worker, there is a downward pressure on the wage

rate as the size of the manufacturing labor force expands. But this drop in wage makes the

other resource sites provide a better return to potential trespassers. If we first assume that

the resource managers do not vary their enforcement effort, they will react by increasing the

hired resource labor in order to respect the exclusion constraint. This reduces the national

income because resource workers have a lower marginal product than manufacturing workers

in equilibrium.

Note that a necessary condition for proposition one is that manufacturing labor exhibits

strictly diminishing returns. This causes the wage rate to decrease with enforcement labor.

With f ′′m = 0, the private and social products coincide; this corresponds to an infinite

elasticity of resource labor supply and a constant wage rate.6

2.6 State Capacity and the Size of the Justice System

We perform simulations in order to analyze the effect of variations in the size of the justice

system, which we define as the number of public officers (Lg) hired by the state. To this end,

we begin with a low value of Lg and then increase it by small increments. We are interested

in knowing how this affects variables such as national income, resource rents, labor wages,

labor allocations and the tax rate.

Assuming n = 1, the simulations are performed using the following functional forms for

6de Meza and Gould (1992) similarly obtain that a finitely elastic supply of labor is a necessary condition
for the private gain from enforcement to exceed the social one.
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production and enforcement technologies as well as individual utility from consumption7.

fr(Lr) = Lδ
r (2.34)

fm(Lm) = Lα
m (2.35)

γ(Le, Υ) = ΥLρ
e (2.36)

Υ(Lg; κ) = κLθ
g (2.37)

u(cr, cm) = cβ
r c1−β

m (2.38)

The form of the individual utility function implies the following aggregate demands:

dr =
β

p
z (2.39)

dm = (1− β)z (2.40)

Moreover, the indirect utility function for an individual nominal income zi is as follows:

v =
B

pβ
zi, (2.41)

where B = ββ(1−β)1−β. We define real national income by the indirect utility function:

zR =
B

pβ
z. (2.42)

7These functional forms have been used in the literature on property rights enforcement (Hotte et al.,
2000; Karp, 2005).
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The form of the private enforcement technology implies the following total cost of exclu-

sion level γ with its associated marginal cost:

c(γ; w, Υ) = w
( γ

Υ

) 1
ρ

(2.43)

cγ =
c(γ; w, Υ)

ργ
(2.44)

The following technology and utility parameter values are used:

α = δ = θ = ρ = β = 0.5, L̄ = 35, p∗ = 1

As for the state’s capacity to provide enforcement assistance, we consider three levels: κ =

0.75, κ = 0.3 and κ = 0.1, which we refer to as high-, intermediate- and low-capacity states,

for reasons that will become clear below. We begin by looking at the high-capacity state

case.

2.6.1 High State Capacity (κ = 0.75)

Figure 2.1 in the Appendix 2-C reports the simulation results for values of state officers

numbers that vary from 0.05 to 2.5 by increments of 0.05. We report values on profits,

wages, GDP, tax rates, labor allocations and exports.

For comparison purposes, Figure 2.1 includes values pertaining to the familiar open-

access and classical regimes, respectively labeled OA and CL. They also appear in Table

2.1. Since they will be used as benchmarks, we begin by commenting on the properties of

those two equilibria while commenting on some implications for enforcement.
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Variables Classical Open Access
Regime Regime

Resource Labor Lri 17.5 28
Manufacture Labor Lm 17.5 7
Wage Rate w 0.12 0.19
Resource Labor Marginal Product 0.12 .09
Resource Labor Average Product 0.24 0.19
GDP 8.37 7.94
Resource Profit πr 2.09 0
Resource Exports Xr 0 1.32

Table 2.1: Classical and Open-Access General Equilibria

By definition of an open-access regime, the value of the average product of labor is equal

to the wage rate (point w(OA) in panel b- of Figure 2.1) and the profit is nil (point OA in

panel a-. This equilibrium is deemed inefficient because the wage rate exceeds the marginal

product of labor and thus, output value could be raised by transferring some labor to the

manufacturing sector. This is indeed what happens with the classical equilibrium, under

which labor’s marginal product equals the wage rate (point w(CL) in panel b-). For this

reason, the classical equilibrium, usually referred to as the private ownership regime, is

deemed efficient. (Gordon, 1954; Cheung, 1970; Dasgupta and Heal, 1979)

A move from an open-access regime to a classical regime of perfect and costless exclusion

has two noteworthy income effects. One is that it causes the wage rate to fall. The other

is that the rents generated by the resource (πr = 2.09 in Table 2.1) exceed the GDP gain

∆GDP = 0.43 (Samuelson, 1974 and Weitzman, 1974).

Now the classical equilibrium posits that no enforcement effort is required in order to

achieve the exclusion of “unwanted” users from the resource. This, even though the average

product exceeds the wage rate. In panel d-, the absence of enforcement effort is illustrated

by the fact that Le + Lg = 0 and thus Lr + Lm = L̄. In the classical equilibrium all inputs
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are therefore directly productive in the sense that each unit contributes directly to increase

the output of either of the two goods.8 Moreover, the allocation of labor between the two

sectors is considered efficient since the marginal products are equalized.

Enforcement efforts are similarly absent in the open access equilibrium. But the similar-

ity ends there. This is because exclusion is also absent; hence the complete rent exhaustion

on the resource and the absence of a need to exclude. In panel d-, we therefore also have that

all inputs are directly productive as Lr + Lm = L̄. But the allocation of labor is different

from that of the classical equilibrium in that the number of workers is larger in the resource

sector. Here, the allocation is inefficient because workers in the manufacturing sector have

a strictly higher marginal product value. The prescription is thus to transfer workers from

the resource sector to the manufacturing sector. In doing so, however, the average product

of workers in the resource sector exceeds the wage rate. The prescription therefore assumes

that exclusion can be performed at no cost in the resource sector, as per the classical equi-

librium. This assumption does not hold in our economy.

In our economy, the enforcement of property rights in the resource sector implies that

resource managers need labor to enforce exclusion. But as we saw in the model of section 2.3,

exclusion is then achieved with a combination of resource over-use and enforcement effort.

A crucial factor for the resource manager is thus the effectiveness of the private enforcement

labor: The more effective it is, the lower the private cost of achieving a certain level of

enforcement and thus the lower the need to over-exploit the resource in order to exclude.

As we have argued, the state’s role is precisely to increase the effectiveness of private

enforcement efforts through an increase in the number of public officers Lg, a role which

8Or, equivalently, there are no transaction costs.
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is well illustrated by Figure 2.1. Panel d- indicates indeed that as the number of officers

increases, workers, whose marginal productivity is below the wage rate, are being shed from

the resource sector. At low Lg values, there is a corresponding increase in the number

of manufacturing workers (Lm) and a decrease in the total number of enforcement labor

(Le +Lg). Now given that the marginal product in the manufacturing sector exceeds that of

the resource sector, the increase in Lg is clearly efficient; this is attested by the fact that the

gross domestic product increases with the number of state officers for Lg < 0.6 (see panel

c-).

One concludes from panel c- that the enforcement of property rights can improve on the

open-access regime even though exclusion is costly. But of course, it can never be as efficient

as with the classical case, which is why the GDP remains lower. It is interesting to note

however that for values of Lg below 0.6, increases in Lg lead to a corresponding decrease

in the total amount of enforcement labor Lg + Le. This signifies that with κ = 0.75, the

state’s capacity is sufficiently high that by increasing the size of the justice system, private

enforcement labor can be freed to perform directly productive activities.

Panel c- shows however that beyond Lg = 0.6, further increases in the number of public

officers cause GDP to decrease. This implies that the gains in terms of a better management

of the resource – as indicated in panel b- by labor’s marginal product which gets closer to

the wage rate – and the decrease in private enforcement labor Le shown in panel d-, are not

important enough to compensate for the additional labor that the state removes from the

private sector. In our synthetic economy, we therefore conclude that with a state capacity

level of κ = 0.75, the optimal size of the justice system is Lg = 0.6, which corresponds to

a mere 1.7% of the total labor force. And in terms of non-directly-productive activities,

Lg + Lei uses up 3.7% of the economy’s total labor force.
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Another noteworthy feature of the equilibrium is that resource managers’ demands for

public protection services exceed the efficient level. This is true, even though they bear the

full direct cost of those public services through taxation. The after-tax profit on the resource

is maximized at Lg = 0.75 with a tax rate of 4.8%, while GDP is maximized at Lg = 0.6

with a tax rate of 3.9%. This suggests that the private gain from public protection exceeds

the social gain, as noted by de Meza and Gould (1992).

Labor wages vary non-monotonically with the number of state officers: They decrease at

first and then increase for large values of Lg. Now as noted in Samuelson (1974) and Weitz-

man (1974), the enforcement of property rights tends to lower the wage rate because with the

possibility of exclusion, resource managers choose to reduce the number of workers directly

exploiting the resource. This puts a downward pressure on wages once these workers join

the manufacturing sector’s workforce. The difference with Samuelson (1974) and Weitzman

(1974) is that with increased public enforcement activities, resource managers also choose

to shed private enforcement labor. We therefore have that for Lg ∈ (0.05, 1.15), a given

increase in Lg is associated with a larger decrease in Lr + Le, with the result that the extra

labor force joins the manufacturing labor force which causes the wage rate to drop.

When the justice system’s size exceeds Lg = 1.15, however, enforcement is already so

effective that additional public efforts do not bring much benefit. Those diminishing returns

from public enforcement services are due to the fact that the private enforcement effort

becomes negligible and so is the gap between the wage rate and the marginal product of

resource labor. Hence, there is little scope for additional private benefits coming from more

public enforcement support.9 Above Lg = 1.15, therefore, a given increase in Lg is matched

with a lower decrease in Lr +Le, which means that the state must now take labor away from

9Note that we obtain the same qualitative results by assuming constant marginal product for function
Υ(Lg; κ).
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the manufacturing sector as well, thus leading to an increase in wages.

2.6.2 Intermediate State Capacity (κ = 0.3)

Figure 2.2 in the Appendix 2-C reports results for the same “decentralized” economy, but

for which the state has a lower capacity to provide property enforcement support. In our

economy, this is represented by parameter κ in equation (2.37), which is now equal to 0.3

instead of 0.75 in the previous section.

Qualitatively, many of the observations from the previous section carry over to this

economy as well. We let the reader see for himself or herself by comparing Figures 2.2 and

2.1. We highlight the most interesting differences.

The first thing to note is that at low numbers of state officers, the enforcement of prop-

erty rights in the resource sector actually causes national income to fall (panel c-). This

phenomenon is best understood by a look at labor panel d-, where it is seen that an increase

in Lg causes Le to increase also: A rise in the productivity of private enforcement induces

resource managers to enforce further. In this case, public and private enforcement activities

complement each other. Now though this contributes to raise resource net rents, it lowers

the national income. The provision of enforcement is thus locally inefficient as it draws a

significant amount of labor away from directly productive activities.

But as the size of the justice system reaches a certain size, the national income begins

to increase along with resource rents. This reversal (almost) corresponds with the fact that

public and private enforcements begin to substitute each other. And as in the case of the

high-capacity state, further increases in public enforcement eventually reduce the national

income.

It is noteworthy that property rights are socially desirable only within a strictly positive
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range of the supply of public enforcement. This means that there can be either too much or

too little public enforcement. This also points to the difficulty of setting up a justice system

in the initial stages of development: A gradual increase may be difficult to sustain as it can

lead to a drop in national income.

Another notable difference with the high-capacity state is the fact that in order to max-

imize national income, a lower state capacity requires the hiring of more public enforcement

officers.

2.6.3 Low-Capacity State (κ = 0.1)

Figure 2.3 in the Appendix 2-C reports the case of a low-capacity state. The first thing to

note is that public enforcement is unable to raise the national income. This is despite the

fact that it leads to an apparent better resource management, as it reduces the gap between

the wage rate and the marginal product of labor (see panel b-). Note further that the fact

that net resource rents increase is also a misleading indicator of the efficiency of property

enforcement.

In this case of low-capacity state, the resource is better left as open access.

2.7 Conclusion

The purpose of this paper has been to analyze the effect of public and private enforcement

efforts on the management of natural resources. We have set up a general equilibrium model

where the de facto public support takes a form of public protection services. The model lays

down a basis for a comparison of states that differ according to their capacities of providing

public protection services. We first show that, for a given supply of public protection, private
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enforcement tends to be inefficiently high. This inefficient level of private enforcement occurs

because of the negative externality caused by the fact that a resource manager can better

manage the resource by releasing resource workers, leading to a drop in the wage rate.

As the simulations results have shown, we find for high-capacity state that there is a non

monotonous relationship between real national income and the size of the justice system,

that is national income first increases, and declines thereafter. It is also obtained that

the total size of public and private enforcers varies non-monotonically with the quantity of

public support. For an intermediate-capacity state, we obtain that national income initially

decreases because public and private enforcements act as effective complements at low size

of the justice system. However, in the case of low-capacity state, we find that an increase

in public protection is unable to raise national income. Our results show clear mechanisms

through which an increase in public protection services affects the national income.
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Appendix 2-A: The Economy Summarized

yr = fr(Lri) [resource output] (2.45)

ym = fm(Lm) [manufacturing output] (2.46)

πr = pfr(Lri)− w(Lri + Lei) [resource profit] (2.47)
(

w

1− γ
− w

)
∂Lri

∂γ
+

w

(1− γ)2
Lri − cγ(γ; w, Υ) = 0 [resource foc] (2.48)

(1− γ)pφ(Lri) = w [resource exclusion constraint] (2.49)

γi = γ(Lei; Υ) [exclusion enforcement function] (2.50)

Υ = Υ(Lg; κ) [state property rights support function] (2.51)

f ′m(Lm) = w [manufacturing foc] (2.52)

dr = cr(p)z [resource aggregate demand] (2.53)

dm = cm(p)z [manufacturing aggregate demand] (2.54)

Ig = wLg [government budget balance] (2.55)

Ig = tπr [government income] (2.56)

z = p

n∑
i=1

yri + ym [GDP] (2.57)

Lri + Lei + Lm + Lg = L̄ [labor constraint] (2.58)
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Trade Small Open Economy Conditions

p = p∗ [world price of resource good] (2.59)

p(yr − dr) + (ym − dm) = 0 [trade balance condition] (2.60)

Autarky Conditions

dr = yr [autarky resource goods clearing condition] (2.61)

dm = ym [autarky manufactures clearing condition] (2.62)

There are 16 equations and 15 endogenous variables for given Lg:

Lri, Lm, Lei, t, Ig, πr, γ, Υ, z, dr, dm, yr, ym, p, w

By Walras’ Law, one of the goods demand condition is redundant. The system is thus

well defined.

79



Appendix 2-B: The Social Benefit of Private Enforce-

ment

For illustrative purposes, we assume that there are only two resource sites, i.e. n = 2.

However, when choosing Lei, the manager of site i still takes the wage as given. Hence,

first-order condition (2.14) continues to hold. We have

z = pfr(Lr1) + pfr(Lr2) + fm(L̄− Lr1 − Le1 − Lr2 − Le2) (2.63)

Ψ1 ≡ (1− γ(Le1))pφ(Lr1)− f ′m(L̄− Lr1 − Le1 − Lr2 − Le2) = 0 (2.64)

Ψ2 ≡ (1− γ(Le2))pφ(Lr2)− f ′m(L̄− Lr1 − Le1 − Lr2 − Le2) = 0 (2.65)

For fixed Le2, the effect of a marginal increase in Le1 on z is

∂z

∂Le1

= pf ′r(Lr1)
∂Lr1

∂Le1

+ pf ′r(Lr2)
∂Lr2

∂Le1

− f ′m(Lm)

(
∂Lr1

∂Le1

+ 1 +
∂Lr2

∂Le1

)
(2.66)

In order to find the full effect of Le1 on Lr1 and Lr2, we must simultaneously account for

exclusion constraints (2.64) and (2.65). Through implicit differentiation, we have

∂Lr1

∂Le1

= −
∂Ψ1

∂Le1

∂Ψ2

∂Lr2
− ∂Ψ2

∂Le1

∂Ψ1

∂Lr2

|J | (2.67)

∂Lr2

∂Le1

= −
∂Ψ1

∂Lr1

∂Ψ2

∂Le1
− ∂Ψ2

∂Lr1

∂Ψ1

∂Le1

|J | (2.68)
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where

|J | =
∂Ψ1

∂Lr1

∂Ψ2

∂Lr2

− ∂Ψ2

∂Lr1

∂Ψ1

∂Lr2

(2.69)

= (1− γ(Le1))pφ
′(Lr1)(1− γ(Le2))pφ

′(Lr2)

+ f ′′m(Lm)[(1− γ(Le1))pφ
′(Lr1) + (1− γ(Le2))pφ

′(Lr2)] > 0 (2.70)

∂Ψ1

∂Lr1

= (1− γ(Le1))pφ
′(Lr1) + f ′′m(Lm) (2.71)

∂Ψ1

∂Lr2

=
∂Ψ2

∂Lr1

=
∂Ψ2

∂Le1

= f ′′m(Lm) (2.72)

∂Ψ2

∂Lr2

= (1− γ(Le2))pφ
′(Lr2) + f ′′m(Lm) (2.73)

∂Ψ1

∂Le1

= −pφ(Lr1)γ
′(Le1) + f ′′m(Lm) (2.74)

If f ′′m(Lm) = 0, this yields ∂Lr2/∂Le1 = 0. If f ′′m(Lm) < 0, this yields

∂Lr2

∂Le1

=
−pf ′′m(Lm)[(1− γ(Le1))φ

′(Lr1) + γ′(Le1)φ(Lr1)]

|J | (2.75)

> 0 iff − φ(Lr1)γ
′(Le1)

(1− γ(Le1))pφ′(Lr1)
> 1 (2.76)

One can verify from the resource manager’s first-order condition (2.14) that

∂π1

∂Le1

≥ 0 only if − φ(Lr1)γ
′(Le1)

(1− γ(Le1))pφ′(Lr1)
> 1 (necessary condition) (2.77)

This implies that an increase in Le1 forces site 2’s manager to increase Lr2. This tends

to depress GDP because the marginal productivity of resource labor is lower than the wage

81



rate. We also have

∂Lr1

∂Le1

=
pφ(Lr1)(γ

′(Le1))p(1− γ(Le2))φ
′(Lr2)− pf ′′m(Lm)[(1− γ(Le2))φ

′(Lr2)− γ′(Le1)φ(Lr1)]

|J | < 0

(2.78)

Hence, the total effect of Le1 on GDP is

∂z

∂Le1

= pf ′r(Lr1)
∂Lr1

∂Le1

+ (pf ′r(Lr2)− f ′m(Lm))

(
∂Lr2

∂Le1

)
(2.79)

− f ′m(Lm)

(
∂Lr1

∂Le1

+ 1

)
(2.80)
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Appendix 2-C: Figures of High, Intermediate and Low

State Capacity
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Figure 2.1: High State Capacity (κ = 0.75)
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Figure 2.2: Intermediate State Capacity (κ = 0.3)
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Chapter 3

Sharing Citizens: Economic Gains

from Dual Citizenship Institution

3.1 Introduction

Dual citizenship is a status in which a person is legally recognized as a citizen of more

than one country. Legislation on dual citizenship varies widely across countries and time.

Certain countries at some point have had policies that prohibit dual citizenship, with their

citizens automatically losing their citizenship if they voluntarily acquire a foreign nationality.

On the opposite end, other countries permit it and in fact view it as a way of allowing

their citizens to connect with the rest of the world. The number of countries allowing dual

citizenship has substantially increased since the 1930s. While almost all countries prohibited

dual citizenship in 1930, over 24% of developed countries and 26% of developing countries

now allow it (see Figures 3-a and 3-b). Debate on dual citizenship has revolved around

its implications for the patriotism, cultural assimilation, and political participation of dual
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citizens in their new countries (Staton et al., 2007; Renshon, 2004, Blatter et al., 2009,

Iheduru, 2011). Some scholars argue that individuals who obtain a second citizenship without

giving up the benefits of their first citizenship may have dual loyalty, or may find it difficult

to adopt the values of their second country, thus degrading national identity and cohesiveness

(Guarnizo et al., 2003). While dual citizenship is primarily viewed by lawyers and political

scientists as a political institution (Staton et al., 2007), in this study, we argue that dual

citizenship is also likely to have important social and economic impacts. We assemble new

panel data on dual citizenship legislation to investigate some of these economic impacts for

developed and developing countries. In particular, we focus on the role of dual citizenship

in connecting diasporas with origin countries, as well as its implications for the development

of transnational solidarity and business networks, and the associated benefits for households

and national economies. Furthermore, we examine how dual citizenship legislation differs

from other economic and political institutions in terms of its economic impact.

Individuals living outside of their country of origin most often become citizens of their

host country because of the practical advantages that citizenship offers (Ruget and Usman-

alieva, 2010). Such advantages include unrestricted residency, legal employment, property

ownership, retirement funds, and eligibility for social programs including welfare, healthcare,

and public education. Denying dual citizenship rights to individuals who emigrate inevitably

increases the cost of maintaining ties with family, friends, and communities in the homeland

as, for instance, a visa is now required to travel to the origin country. In addition, most coun-

tries have restrictive policies on investment and property ownership by foreigners. Finally,

members of the diaspora who have become citizens of their host country lose all rights and

public benefits in their origin country if the latter prohibits dual citizenship; this, in turn,

diminishes their incentive to invest in an origin country’s economic or political prosperity.
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Prohibiting dual citizenship therefore disconnects the diaspora from its homeland socially,

economically and politically.

Allowing dual citizenship, on the contrary, is likely to produce the opposite effects. So-

cially, recognition of dual citizenship is likely to increase connections between members of

a country’s diaspora and their families, friends, and communities in the origin country, de-

veloping transnational trust, cooperation, and solidarity, and therefore raising the potential

for mutual assistance when needed. From the perspective of economic development, dual

citizenship recognition is likely to facilitate the transfer of new ideas and technologies to

the homeland by diasporic scientists, encouraging “brain circulation” (Nyarko, 2011), and

increasing the documented positive effects of brain drain - or, conversely, mitigating its neg-

ative impacts (Beine et al., 2008; Easterly and Nyarko, 2008, Bertoli and Brücker, 2011).

Dual citizenship may also foster investment by diasporic entrepreneurs by allowing them

to invest, monitor their investments, and hold domestic business partners accountable in

case of a legal dispute, without facing differential treatment due to foreign status. Politi-

cally, dual citizenship is likely to encourage the diaspora to participate in homeland politics,

encouraging political accountability and therefore affecting the allocation of public goods.

In order to test these hypotheses regarding the likely impacts of dual citizenship, we

consider three sets of outcome variables. The first set comprises the volume of remittances

received by a country, and a country’s child mortality rate. Variables in this set measure

the extent to which the diaspora is connected with the homeland, and the implications of

this connection for household welfare. The second set comprises several macroeconomic

indicators including gross capital formation, foreign direct investment net inflows, GDP,

household consumption expenditures, the volume of trade and the emigration rates of low

and high skilled workers. The third set comprises government-controlled factors such as
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public spending on education and health. Any impact of dual citizenship on variables in this

latter set would suggest that the diaspora affects the allocation of government funds to social

programs. We estimate these effects separately for developed and developing countries.1

In this chapter2, we first examine the relationship between dual citizenship recognition

and remittances. In theory, this relationship is not easily predictable. As argued earlier,

dual citizenship recognition by a country is likely to increase remittance inflows as it fosters

the development of transnational solidarity and business networks. At the same time, it

encourages members of the diaspora to acquire the nationality of their host countries, making

it easier for them to sponsor close family members (e.g., parents, spouse, children, etc.) to

become citizens as well. Once the latter individuals leave their origin country for their new

country, there are no more incentives to remit, thus decreasing foreign remittances towards

the origin country. However, since under most legislation, only close family members can

be sponsored, dual citizenship recognition by a country is likely to decrease remittance

inflows only if the predominant family structure in that country is “nuclear”, as opposed to

“extended”. In collectivistic cultures or countries where the extended family prevails, dual

citizenship recognition is likely to foster remittance inflows. We therefore expect the effect of

dual citizenship on remittances to vary across countries. In particular, we expect the effect

to be positive for developing countries, and negative for developed countries.

A descriptive analysis of the relationship between dual citizenship and remittances is

presented in Figure 3.2. It shows that countries allowing dual citizenship receive more re-

mittances from their diasporic communities than those that do not. This is true both for

developed and developing countries. In multivariate analysis, we exploit cross-country and

1We use the World Bank classification of developing countries as low and middle-income economies, and
developed countries as high income economies (OECD and non-OECD countries).

2This chapter is based on a working paper coauthored with Roland Pongou. We both contributed equally.
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cross-time variation in the introduction of dual citizenship rights to econometrically identify

the causal effect of the latter variable on remittances. We confirm the results of the descrip-

tive analysis for developing countries only. On average, the volume of remittances received

by a developing country is about US$1.2 billion larger when it allows dual citizenship than

when it does not. However, in a developed country that allows dual citizenship, remittance

inflows decrease by US$1.4 billion. These results are consistent with the fact that the ex-

tended family is more prevalent in developing countries while the nuclear family is the norm

in developed countries.

The estimated impacts of dual citizenship on remittances are robust to the control of

a wide range of variables including average GDP and population of destination countries,

the size of the diaspora, and the fraction of the diaspora living in dual citizenship-granting

countries. Interestingly, the latter variable has a positive effect on remittances, and partly

absorbs the effect of dual citizenship itself, which shows that dual citizenship recognition by

a country produces more effect among its dual citizens living abroad.

We also examine the impact of dual citizenship recognition on child survival. This latter

variable is unanimously considered as an important indicator of household welfare in both

developed and developing countries, since it responds promptly to better nutrition and im-

proved health care (Boone, 1996; Ross, 2006). We find a positive effect of dual citizenship

recognition on this outcome. Moreover, this effect is entirely mediated by remittances, sug-

gesting that dual citizenship-induced funds are primarily used for consumption purposes,

which is consistent with the literature on the allocation of remittances (Gupta et al., 2009;

Osili, 2007; Clemens, 2011).

Next, we turn to the second set of variables, which are macroeconomic indicators compris-

ing GDP, household consumption expenditures, the net inflows of foreign direct investment
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(FDI), gross capital formation, trade volume, and emigration rates of low and high-skilled

workers. Importantly, estimating the effect of dual citizenship recognition on investment

(measured by gross capital formation and FDI net inflows) in addition to remittances is mo-

tivated by the fact that the latter may not totally account for all funds directed to investment,

especially in developed countries. When the banking system in the origin country is reli-

able, diasporic entrepreneurs may transfer important funds directly to their bank accounts.

Therefore, dual citizenship recognition is likely to have a distinct effect on investment. Our

analysis indeed supports this assertion, especially in developed countries, where dual citi-

zenship increases gross capital formation by US$12 trillion and FDI net inflows by US$828

billion. It also fosters trade. In developing countries, dual citizenship recognition raises GDP.

In both developed and developing countries, dual citizenship recognition increases household

consumption expenditures, provides incentives for low and high-skilled workers to move to

other countries, indicating that it may be used as an instrument to receive remittances from

abroad, given the positive impacts of immigrants’ productive inputs (see, e.g., Borjas (1995)

for the US). The fraction of the diaspora living in dual citizenship-granting countries has

a significant effect on most of these outcomes (e.g., trade, household consumption, GDP,

and gross capital formation), showing that they constitute an engine of economic growth for

their homelands.

The estimate of the effects of dual citizenship on public spending on health and education

shows no significant impact, which implies that the diasporic populations have little say in

homeland politics. Importantly, diasporas do not seem to influence political outcomes in

origin countries, which is consistent with the notion that dual citizenship legislation itself is

exogenous to external pressure, although it may be used by a country as an instrument to

attract investments from the same diasporas.
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Finally, we compare the effectiveness of dual citizenship and other institutional variables

including government stability and the absence of internal and external conflicts in improving

child survival. We find that dual citizenship is more effective in general, although its effect

is less pronounced in developed countries.

The remainder of this paper is organized as follows. In Section 3.2, we situate our study

in the extant literature. In Section 3.3, we present our econometric strategy, and show our

results in Sections 3.4 and 3.5. We discuss and conclude our study in Section 3.6.

3.2 Related Literature

To our knowledge, the economic impacts of dual citizenship legislation have not been widely

studied. Ebeke (2011) and Leblang (2011) show that dual citizenship recognition by a

country positively affects remittance inflows. In addition, Leblang (2011) finds, based on

household data from Germany and Spain, that the propensity to send remittances is greater

for those individuals whose origin countries allow dual citizenship. Our analysis only partly

confirms their results, as we also find that dual citizenship recognition by a developed coun-

try decreases remittance inflows. In addition, we have important methodological differences.

Ebeke (2011) uses a cross-sectional approach and limits his analysis to developing countries

observed over the period 2000-2008. Leblang (2011) uses panel data spanning the period

1972-2009, but as Ebeke (2011), focuses on developing countries only. By contrast, our anal-

ysis is based on data collected from both developed and developing countries and observed

over a much longer period of time (1960-2010), which allows us to exploit variation across

countries and time in dual citizenship policies. Further, we significantly differ in our scope

and results, as we study the effect of dual citizenship legislation on several other important
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variables (GDP, gross capital formation, volume of trade, net inflows of foreign direct in-

vestment, household consumption expenditures, public spending on education, public health

expenditures, child survival, and emigration rates of low and high skilled workers). We also

conduct the analysis for developing countries and developed countries separately, and com-

pare the effectiveness of dual citizenship with other economic and institutional variables such

as government stability, and the absence of internal and external conflicts in improving wel-

fare. For the first time, we also highlight the importance of remittance inflows to developed

countries and their effects on economic outcomes, finding that foreign remittance inflows

decrease the unemployment rate and increase child mortality. These results are consistent

with findings that positive economic shocks lead to adverse health outcomes in developed

countries such as the U.S (Ruhm, 2000). In doing so, we deliver findings that are entirely

new.

Given the political nature of dual citizenship legislation, we also view our study as con-

tributing to the literature on the economic impacts of institutions (Shleifer and Vishny, 1993;

Mauro, 1995; Knack and Keefer, 1995; Acemoglu and Johnson, 2005; Svensson, 2005). Ace-

moglu and Johnson (2005) show that improvement in property rights positively affects GDP

per capita. Besley (1995) finds that institutions that improve land rights induce investment

incentives in Ghana. Knack and Keefer (1995) also find that institutions that protect prop-

erty rights are important determinants of economic growth and investment. Mauro (1995)

shows that corruption lowers investment and growth. Osili and Paulson (2008) find that im-

migrants in the US coming from countries with good institutions have a greater propensity

to own stock. Our findings on the impacts of dual citizenship suggest that dual citizen-

ship is primarily an institution that protects the rights of members of the diaspora in their

homeland. However, as we show, the different mechanisms through which dual citizenship
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operates differ from those discussed in the extant literature on the economic impacts of

institutions.

Other studies have investigated the effects of institutions on a range of human capital

variables. Democracy has been found to improve infant mortality, life expectancy, literacy,

and access to water and sanitation (Moon and Dixon, 1985; Besley and Kudamatsu, 2006;

Tavares and Waczing, 2001; Zweifel and Navia, 2000; Stasavage, 2005; Ross, 2006). Lazarova

and Mosca (2008) find that good governance increases life expectancy. Gupta et al. (2000)

document the negative effects of corruption on health care and education, and Dawson (2010)

finds that the rule of law reduces child mortality. Our study is related in that it documents,

for the first time, the effect of dual citizenship, viewed as an institution, on child survival.

Additionally, our study is novel in that it compares the effect of dual citizenship with that

of other institutional variables such as government stability and the absence of internal and

external conflicts, and finds that the former has a larger effect in both low and high income

economies.

3.3 Econometric Strategy

3.3.1 Data

We combine a newly assembled dataset on dual citizenship with data from a variety of

sources to estimate the economic effects of dual citizenship. We provide more details on our

data sources as we describe our variables.
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Dual Citizenship

We obtain information on dual citizenship legislation from the Citizenship Laws of the World

(2001) database assembled by the United States Office of Personnel Management (USOPM).

This database provides detailed information on dual citizenship legislation for 206 countries,

classifying countries into those which accept dual citizenship and those which do not.

The Citizenship Laws of the World (2001) database however has two limitations. First,

information on dual citizenship only covers the period prior to 2001. Second, it does not

provide information on when dual citizenship was introduced for those countries that allowed

it. We update this database, and further complete it with information on the year of the

introduction of dual citizenship. We obtain this information from the online sites of various

governments.

Figure 3-a shows the proportion of countries having introduced dual citizenship rights at

some point during the period 1929-2009. As evidenced in this figure, dual citizenship recog-

nition by developed countries is well spread over this time interval, but most developing

countries introduced dual citizenship rights only after 1950. This difference in the tempo-

ral patterns of dual citizenship recognition might stem from the fact that most developing

countries gained their political independence only after 1950. In particular, dual citizen-

ship recognition accelerated during the 1990s in these countries. Figure 3-b shows that till

the early 1990s, developed countries were slightly more likely to recognize dual citizenship

rights than developing countries, but this pattern has reversed ever since. In 2009, 26% of

developing countries allowed dual citizenship, against 24% for developed countries.

Interestingly, the fact that the pattern of dual citizenship recognition does not differ much

for developed and developing countries after 1950 suggests that dual citizenship policies are

not determined by the level of economic development or by such institutional factors as
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democracy. Among countries with similar characteristics, some recognize dual citizenship

rights, but others do not. For instance, the US, Canada, France and Togo allow dual citizen-

ship, but Germany, Japan, Austria and Cameroon do not. This fact makes it hard to think

of dual citizenship as being endogenous to unobservable factors likely to affect our outcome

variables, which is essential for the econometric identification of the effect of dual citizenship

legislation.

Dependent Variables

We estimate the effects of dual citizenship on three sets of variables. The first set comprises

workers’ remittances, and the under-five mortality rate. Remittances represent current trans-

fers by migrants who are employed or intend to remain employed for more than a year in

a foreign country in which they are considered residents. Data on remittances are available

only for the period 1970-2010. The under-five mortality rate is the probability that a child

dies before his fifth birthday. These variables reflect social connections between members of

a country’s diaspora and their families, friends, and communities in their homeland.

The second set comprises gross domestic product (GDP), gross capital formation, the

volume of trade, foreign direct investment, household final consumption expenditures, un-

employment rate, and emigration rates of low, medium and high-skilled workers. These

variables provide a global picture of a country’s economy. GDP is the sum of gross value

added plus product taxes minus subsidies. Gross capital formation (also called gross domes-

tic investment) is composed of an economy’s fixed assets and the net changes in the amount

of inventories. The volume of trade is the sum of merchandise exports and imports. Foreign

direct investment (net inflows) is new investment inflows less disinvestment and is composed

of equity capital, reinvestment of earnings, long and short-term capital. Household final
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consumption expenditures are the market value of goods and services purchased by house-

holds. Unemployment rate is calculated as the percentage of unemployed individuals in the

labor force. Domestic credit to the private sector is measured as the total financial resources

provided to the private sector. It measures the level of financial development. Most of the

variables in this set are drawn from the World Development Indicators (WDI, 2011) of the

World Bank. Information on emigration rates of low, medium and high-skilled workers is

provided by Docquier and Marfouk (2005), and has been used in Beine et al. (2008).

The third set comprises government-controlled factors such as public spending on ed-

ucation and health. These variables measure the allocation of government funds to social

programs. Public health spending is calculated as total health expenditures from govern-

mental budgets, external loans, grants, and social health insurance funds. Public spending

on education is expressed as the total spending of the government on education. These

variables are obtained from the World Development Indicators (WDI, 2011).

Table 3.1 provides summary statistics for all these variables. Columns 1 and 2 report

mean values and standard deviation for the full sample. Columns 3 and 4 report mean values

and standard deviations for the subsample of developing countries, while Columns 5 and 6

show mean values and standard deviations for the subsample of developed countries. In

Table 3.8, we summarize information on the definition and sources of variables used in the

analysis. Our sample is composed of 141 developing countries and 37 developed countries.

Organizing the Analysis

We analyze the impacts of dual citizenship legislation in three main parts. First, we consider

the sets of variables reflecting the economy and allocation of government funds to social

programs. In the second part, we consider remittances and child mortality. We pay special
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attention to the latter variable since child mortality, unlike other human capital outcome

variables, responds quickly to better nutrition and improved access to health care, and is

therefore more sensitive to exogenous increases in income. It has been used as an important

measure of poverty in developing countries (Ross, 2006), and as an indicator of child well-

being in developed countries (Case et al., 2002; Almond et al., 2006; Condliffe and Link,

2008).

In the third part, we compare the effectiveness of dual citizenship and remittances in

lowering child mortality. We also compare dual citizenship with other institutional variables

including government stability and the absence of internal and external conflicts in terms of

their effects on child mortality. These institutional variables are obtained from the Political

Risk Services/International Country Risk Guide (PRS/ICRG) database.

3.3.2 Model Specification

We use a panel of ten average five-year periods from 1960-2010 for our analysis. We estimate

the following econometric model:

yc,t = α0 + α1Citizen(c,t) + X
′
c,tα2 + ηc + ϑt + εc,t (3.1)

where yc,t represents an outcome of interest measured for country c in period t; citizenc,t

measures dual citizenship for country c in period t; it takes on value 1 if the country permits

dual citizenship for its citizens in period t, and 0 if not. Note that as we use a panel of ten

periods of five years each for our estimations, the dual citizenship variable takes on value

1 in period t if the year in which dual citizenship was introduced belongs to that period.
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Also, we do not have an instance in which dual citizenship recognition has been reversed

after being introduced, which implies that if the dual citizenship variable takes on value 1

in period t, it takes the same value in subsequent periods. All other variables are averaged

over each period. Xc,t is a vector of control variables. ηc is a country dummy variable, ϑt is

a period dummy variable. The variable εc,t is an error term. The coefficient α1 is the main

parameter of interest, and α2 is a vector of coefficients capturing the effects of the control

variables in Xc,t.

A number of studies have used a similar model to analyze the impact of new policies on

a range of outcomes (e.g., Osili and Paulson, 2008). Policies are usually viewed as exoge-

nous (e.g., Osili and Paulson, 2008; Besley and Persson, 2009). In our analysis, as argued

earlier, the fact that countries with similar characteristics have different legislation on dual

citizenship makes it hard to think of dual citizenship as being endogenous to unobservable

factors that might also affect our outcomes. The legislative and constitutional nature of

dual citizenship also enhances the exogeneity of dual citizenship decisions vis-à-vis external

factors (e.g., foreign investors or aliens), as these decisions involve many decision-makers

with possibly conflicting views, unlike policy decisions made by the executive branch of a

government.

Nevertheless, we control for a range of variables that might be possible sources of endo-

geneity for dual citizenship. First, by estimating time and country fixed effect regressions,

we control for time trends, possible sources of endogeneity that are identical for all countries

for each period, but vary over time, and sources of endogeneity that are time-invariant for

each country, including historical factors. One could also think of dual citizenship as being

endogenous to pressure exerted by members of the diaspora on the origin country’s govern-

ment. To account for this, we control for the size of the diaspora in most of our analyses. We
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also control for the fraction of a country’s diaspora populations living in dual citizenship-

granting countries. Any external pressure is likely to come from these populations, as they

are the ones who gain most from dual citizenship rights, given that these rights are also

recognized by their countries of residence. We also control for average GDP and popula-

tion of destination countries, under the assumption that members of the diaspora living in

richer countries are more likely to influence homeland politics.3 We note that the fraction

of a country’s diaspora populations living in dual citizenship-granting countries and average

GDP of destination countries are strongly correlated (the coefficient of correlation is 0.60),

and so, we do not control for both simultaneously. Further, we control for a range of other

institutional variables related to political stability. We believe that all these controls address

possible though unlikely endogeneity issues associated with dual citizenship. Also working in

our favor is the fact that dual citizenship has no impact on the allocation of public funding

to education and health, indirectly suggesting that the diaspora has little say on homeland

politics.

3.4 Empirical Results

3.4.1 The Macroeconomic Impacts of Dual Citizenship Legislation

In this section, we estimate the impact of dual citizenship legislation on macroeconomic

indicators and on the allocation of government funds to education and health. The results

for developing countries are presented in Table 3.2, and those associated with developed

3These averages are weighted by the fraction of a country’s emigrants living in each of the other countries
in each period. For instance, if there are 5 countries C1, ..., C5, and the fraction of country C ′1s emigrants in
country Ci in period t is Pit (P1t = 0), and if Zit is the value of a variable Z (e.g., dual citizenship rights,
GDP, population) in country Ci in period t, then the average of Z in the destination countries of country
C ′1s emigrants in period t is 0Z1t + P2tZ2t + P3tZ3t + P4tZ4t + P5tZ5t.
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countries are presented in Table 3.3. For each outcome variable, we first estimate the effect

of dual citizenship without any controls, and then we control for country and period fixed

effects, the fraction of the diaspora’s population living in dual citizenship-granting countries,

and the average population of destination countries. We additionally control for the pop-

ulation size of each country when estimating the impact of dual citizenship on GDP and

household consumption, and for population size and GDP when estimating the effect of dual

citizenship on public spending on health and education.

We find that in developing countries, dual citizenship recognition raises GDP and house-

hold consumption expenditures. The effect of dual citizenship on GDP is mediated by the

fraction of the diaspora populations living in dual citizenship-granting countries, as this ef-

fect loses statistical significance only after we control for this latter variable in fixed effect

regressions. The effects of dual citizenship on the net inflows of FDI, and trade are positive,

but are not statistically significant once we control for time and country fixed effects.

In developed countries, dual citizenship recognition raises the net inflows of FDI by over

US$877.57 billion, gross capital formation by US$11.7 trillion, and trade volume by US$12.8

trillion. It also has a positive and statistically significant effect on household consumption.

We also find that dual citizenship recognition by a country provides incentives for its

low- and high-skilled workers to move to other countries without facing the risk of losing

their origin citizenship, showing that dual citizenship recognition as a political institution

improves a country’s ability to stimulate international labor mobility, which temporally solves

the problem of unemployment.

We do not find any effect of dual citizenship recognition on public spending on health

and education, which suggests that the diaspora plays little role in homeland politics. Im-

portantly, diasporas do not seem to influence political outcomes in origin countries, which
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is consistent with the notion that dual citizenship legislation itself is exogenous to external

pressure, although it may be used by a country as an instrument to attract investments from

the same diasporas.

It is also worth noting that members of the diaspora living in dual citizenship-granting

countries have important and statistically significant impacts on several outcomes including

GDP and household consumption for both developed and developing countries, and trade,

domestic credit to the private sector, and gross capital formation for developed countries.

These effects show that these diasporic populations have a greater incentive to invest in their

origin country, therefore constituting an engine of economic growth.

3.4.2 Dual Citizenship Legislation and Workers’ Remittances

In this section, we estimate the impact of dual citizenship legislation on workers’ remittances.

The results are presented in Table 3.4. We report the results both for developing countries

(Columns 1-4) and developed countries (Columns 5-8). In results not shown, we test a

similar specification of the model, but replace the continuous variables by their logarithmic

transformation, and our conclusions regarding the effect of dual citizenship do not change.

In Columns 1 and 5, dual citizenship is the only predictor. We find that it positively

affects remittances, but the effect is statistically significant only for developed countries.

In Columns 2 and 6, we control for period and country fixed effects, country population

size, the size of the diaspora (measured by the stock of emigrants), the inflation rate, and

financial development (measured by domestic credit to the private sector). We find that

recognition of dual citizenship raises remittance inflows by US$1.190 billion in developing

countries. The findings show that a mere cross-sectional regression grossly underestimates

the effect of dual citizenship, as the fixed-effect coefficient is about 3.25 times larger than
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the coefficient obtained from the cross-sectional analysis. For developed countries, however,

the coefficient associated with dual citizenship becomes negative and statistically significant.

As argued in the introduction, a plausible reason for this negative effect is that emigrants

from developed countries who become citizens of their host countries remit less once they

reunite their close family members with them in their new countries. This behavior is in

contrast with that adopted by emigrants from collectivistic cultures, which are predominant

in developing countries.

The fact that the effect of dual citizenship on remittances is greater for developing coun-

tries also suggests that the additional funds generated by dual citizenship are aimed at

poverty alleviation in the origin country. It also indicates, as Pongou (2010) has shown

theoretically, that developing countries have more skilled emigrants than more developed

countries, and so receive more remittances.

In Columns 3 and 7, we additionally control for the average GDP and population of

destination (or remittances-sending) countries, our proxy for the diaspora’s financial power.

This decreases the effect of dual citizenship, which shows that this effect is partially driven

by emigrants living in richer countries. In Columns 4 and 8, we replace the average GDP of

destination countries by the fraction of the diaspora populations living in dual citizenship-

granting countries, which does not significantly change the coefficient on dual citizenship

obtained from the previous estimation. Interestingly, consistent with the notion that de-

veloping countries are more collectivistic and developed countries more individualistic (To-

daro and Smith, 2012), the fraction of the diaspora’s population living in dual citizenship

granting-countries positively affects remittance inflows in the former countries, whereas it

has an opposite effect in the latter. Indeed, emigrants from developed countries who become

citizens of their host countries remit less once they reunite their close or nuclear family mem-
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bers with them in their new countries, whereas those from developing countries continue to

remit to their extended families and communities.

3.4.3 Dual Citizenship Legislation and Child Mortality

In this section, we investigate the role of dual citizenship in alleviating household poverty,

measured by the under-five child mortality rate. We also investigate the channel through

which it operates. As we shall see, remittances mediate mostly the effects of dual citizenship,

suggesting that dual citizenship and remittances parallel foreign aid in lifting the poor.

Following the literature (Ross, 2006), we analyze the logarithmic transformation of the child

mortality rate, therefore also considering the logarithmic transformation of all the predictors

that are continuous. This allows us to interpret the coefficients as elasticities.

The results of the estimation of the effect of dual citizenship on child mortality are pre-

sented in Table 3.5. Results for developing countries are presented in Columns 1-5. In Col-

umn 1, only dual citizenship is included, and in Column 2, we additionally control for country

and period fixed effects, country population size, the size of the diasporic populations, infla-

tion rate, and financial development. In both estimations, the coefficient associated with the

dual citizenship variable is negative and statistically significant. To investigate the channel

through which this effect operates, we control for the average GDP and population of des-

tination countries remittances in Column 3, for the fraction of the diaspora living in dual

citizenship-granting countries in Column 4, and for remittances in Column 5. We find that

while the fraction of the diaspora living in dual citizenship-granting countries reduces child

mortality, its inclusion does not affect the size of the effect of dual citizenship. Including

remittances however decreases the effect of dual citizenship which becomes statistically in-

significant, clearly showing that dual citizenship recognition improves child survival through
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stimulating remittances.

In Columns 6-10, we replicate the analysis in Columns 1-5 for developed countries. Dual

citizenship reduces mortality (Column 6), but this effect disappears after we control for coun-

try and period fixed effects, country population size, the size of the diasporic populations,

inflation rate, and the level of financial development (Column 7). We note that the latter

variable improves child survival, and its effect is persistent across estimations (Columns 8-

10). The fraction of the diaspora living in dual citizenship-granting countries and remittances

worsen child mortality (Columns 9-10), a surprising fact which we explain below.

The effects of remittances on child survival differ for developing and developed countries.

A possible explanation is that in developing countries, poor households most often must rely

on remittances sent from abroad in order to afford basic nutritional needs and better health

services for their children. This finding is consistent with studies showing that remittances

have poverty-alleviating and consumption-smoothing effects on recipient households (Chami

et al., 2009). It is also similar to Barajas et al. (2009) who argue that remittances, often used

as social insurance, help receiving families to primarily afford basic necessities such as food,

clothing, medicine and shelter. In developed countries, however, remittances are invested

into activities that improve the economy. In fact, we find that remittances decrease the

unemployment rate in developed countries, but have no such effect in developing countries

(see Appendix Table 3.9). As the economy improves, that increases the price of labor,

causing parents to invest more time in income-generating activities than in children. Our

findings are consistent with studies showing that mortality rates are strongly procyclical in

developed countries (see, e.g., Ruhm (2000) for the U.S.). The adverse effect of the fraction

of the diaspora in dual citizenship-granting countries on child survival in developed countries

could also be explained by the fact that this variable positively affects the economy of these
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countries (see Section 4.1), producing an impact similar to that of foreign remittances.

3.5 Comparing Dual Citizenship with other Institu-

tional Variables

In this section, we compare the effects of dual citizenship and other institutional variables on

child mortality. This comparison is motivated by the fact that dual citizenship is primarily

viewed as an institution by political scientists, as it is frequently mentioned in the literature

on the comparative effects of institutions on political and economic outcomes (North, 1991;

Sokoloff and Engerman, 2000; Acemoglu et al., 2002; Ross, 2006). The other institutional

variables we use are government stability, and the absence of internal conflict and external

conflict.4

The results for developing and developed countries are presented in Tables 3.6 and 3.7,

respectively. We control for a range of variables. While two of the other institutional variables

(government stability and absence of internal conflicts) improve child survival in developing

countries, their effects are smaller than that of dual citizenship. In developed countries, dual

citizenship recognition reduces mortality, but its effect is not statistically significant. The

absence of internal conflicts, however, increases mortality. In results not shown, we also find

that in the absence of internal conflicts, less public funding is allocated to public health,

which suggests that internal conflicts may put pressure on the government to dedicate more

funding to social programs, improving child welfare and survival. We also note that while

internal conflicts are usually armed conflicts in developing countries, in developed countries,

4Information on these variables is available only for the period 1984-2007. To avoid losing data in our
analysis, for each variable, we set all missing values to zero, and we control for a dummy indicator for missing
information.
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they take the form of civil disorder and strikes, and are organized to induce more social

justice, which benefits lower-income households and improve welfare in general. The effect

of internal conflicts for developed countries is therefore less surprising when the rationale

behind those conflicts is taken into account.

Overall, it follows from our analysis that dual citizenship has a greater effect on child

survival than other institutional variables both in developing and developed countries.

3.6 Conclusion

We have analyzed the economic impacts of dual citizenship legislation for both developing

and developed countries. A country that permits dual citizenship allows members of its

diaspora to retain several benefits in their homeland, including unrestricted entry and resi-

dency, easy access to investment and other economic opportunities, property ownership, and

entitlement to social programs and other public goods. We argue that dual citizenship recog-

nition therefore provides multiple incentives for members of the diaspora to keep ties with

family, friends and communities in the origin country. These private international relations

mobilize transfers of resources from the destination country to the origin country, improving

household living conditions and the national economy.

Using a newly assembled dataset on dual citizenship legislation, we have found that dual

citizenship recognition in developing countries increases remittance inflows, raises GDP and

household consumption, and improves child survival. Also, dual citizenship recognition is

more effective in improving child survival than other institutional variables such as govern-

ment stability and the absence of internal and external conflicts. In developed countries, dual

citizenship recognition increases gross capital formation and FDI net inflows, raises house-
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hold consumption expenditures, fosters trade, and stimulates international labor mobility.

We have found no effect of dual citizenship on public spending on health and education,

suggesting that the diaspora plays little role in homeland politics, and lending credence to

the notion that dual citizenship recognition itself is mostly exogenous to external pressure.

Importantly, however, we have controlled for several variables capturing external pressure,

delivering finding that are interesting in their own rights.

Dual citizenship is a hotly debated topic among political scientists, lawyers, and in the

policy circle. Its recognition leads to countries sharing citizens and their potentials, as it

fosters the free flow of people, money, and goods across national borders. In this paper, we

have shown that dual citizenship recognition generates huge economic gains for countries

and improves household welfare.
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Appendix 3:

Figures and Tables Of Different Econometric Estima-

tions
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Table 3.2: Effects of Dual Citizenship Legislation on Macroeconomic Outcomes (Developing
Countries)

Panel A Public Spending Public Health Volume of Trade
On Education Spending

Variable [OLS] [FE] [OLS] [FE] [OLS] [FE]
Dual Citizenship -0.013 -0.014 0.020 -0.002 0.466 0.049

(-1.00) (-0.43) (1.25) (-0.12) (0.82) (0.09)
% Diaspora in dual 0.041 -0.047* 1.093
citizenship-granting countries (0.73) (-1.82) (1.29)
Country Fixed Effect No Yes No Yes No Yes
Period Fixed Effect No Yes No Yes No Yes
Panel B GDP Household Gross Capital

Consumption Formation
Expenditures

Dual Citizenship 0.026*** 0.012 0.017*** 0.011*** -0.151 -0.233
(3.01) (1.63) (2.94) (2.61) (-0.42) (-0.57)

% Diaspora in dual 0.035*** 0.021*** -0.240
citizenship-granting countries (3.17) (3.30) (-0.41)
Country Fixed Effect No Yes No Yes No Yes
Period Fixed Effect No Yes No Yes No Yes
Panel C FDI Net Low Skilled Medium/High

Inflows Emigrant Skilled Emigrant
Workers Workers

1990 2000 1990 2000
Dual Citizenship 0.017 0.039 0.053*** 0.212** 0.036*** 0.151**

(0.40) (0.88) (3.82) (2.55) (2.82) (2.34)
% Diaspora in dual 0.095 n/a n/a n/a n/a
citizenship-granting countries (1.44)
Country Fixed Effect No Yes n/a n/a n/a n/a
Period Fixed Effect No Yes n/a n/a n/a n/a
Detailed information on the variables is provided in Table 3.8. We control for the percentage of the
diaspora living in dual citizenship granting countries and the average population of destination
countries in all regressions except when estimating the effect of dual citizenship on low-skilled
and medium/high-skilled immigrant workers. In addition to these controls, we control for population
size when estimating the effects of dual citizenship on household consumption expenditures, GDP and
domestic credit to private sector. We additionally control for GDP in estimating the effect of dual
citizenship on public spending on education and on public health spending. In the regressions of
low-skilled and medium/high-skilled immigrant workers, we control for population size.
***, **, * denote statistical significance at the threshold of 1%, 5% and 10% respectively.
t-statistics are in parentheses.
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Table 3.3: Effects of Dual Citizenship Legislation on Macroeconomic Outcomes (Developed
Countries)

Panel A Public Spending Public Health Volume of Trade
On Education Spending

Variable [OLS] [FE] [OLS] [FE] [OLS] [FE]
Dual Citizenship 0.338* 0.275 0.211 -0.139 18.897*** 13.967***

(1.74) (1.21) (0.97) (-0.40) (3.14) (3.32)
% Diaspora in dual -0.635 -0.227 17.709**
citizenship-granting countries (-1.27) (-0.38) (2.03)
Country Fixed Effect No Yes No Yes No Yes
Period Fixed Effect No Yes No Yes No Yes
Panel B GDP Household Gross Capital

Consumption Formation
Expenditures

Dual Citizenship 0.363*** 0.112 0.272*** 0.094* 12.037** 12.164***
(3.70) (1.44) (3.85) (1.79) (2.37) (3.03)

% Diaspora in dual 0.555*** 0.333*** 19.726**
citizenship-granting countries (3.91) (3.03) (2.28)
Country Fixed Effect No Yes No Yes No Yes
Period Fixed Effect No Yes No Yes No Yes
Panel C FDI Net Low Skilled Medium/High

Inflows Emigrant Skilled Emigrant
Workers Workers

1990 2000 1990 2000
Dual Citizenship 1.326*** 0.828** 0.062*** 0.129** 0.030** 0.087*

(2.83) (1.98) (3.16) (2.24) (2.07) (1.74)
% Diaspora in dual -0.800 n/a n/a n/a n/a
citizenship-granting countries (-0.91)
Country Fixed Effect No Yes n/a n/a n/a n/a
Period Fixed Effect No Yes n/a n/a n/a n/a
Detailed information on the variables is provided in Table 3.8. We control for the percentage of the
diaspora living in dual citizenship granting countries and the average population of destination
countries in all regressions except when estimating the effect of dual citizenship on low-skilled
and medium/high-skilled immigrant workers. In addition to these controls, we control for population
size when estimating the effects of dual citizenship on household consumption expenditures, GDP and
domestic credit to private sector. We additionally control for GDP in estimating the effect of dual
citizenship on public spending on education and on public health spending. In the regressions of
low-skilled and medium/high-skilled immigrant workers, we control for population size.
***, **, * denote statistical significance at the threshold of 1%, 5% and 10% respectively.
t-statistics are in parentheses.
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Table 3.6: Effects of Dual Citizenship and Other Institutional Variables on Child Mortality
(Developing Countries).
Variable [1] [2] [3] [4]
Dual Citizenship -0.057* -0.052* -0.050* -0.050*

(-1.85) (-1.70) (-1.66) (-1.65)
Absence of Internal Conflict -0.009* -0.002

(-1.76) (-0.34)
Absence of External Conflict -0.002 0.005

(-0.41) (0.84)
Government Stability -0.029*** -0.029***

(-4.05) (-3.57)
Log(GDP) -0.238*** -0.242*** -0.233*** -0.231***

(-9.53) (-9.69) (-9.70) (-9.42)
Log(Population) 0.321*** 0.299*** 0.338*** 0.343

(3.95) (3.72) (4.25) (4.29)
Log(Inflation Rate) -0.002 0.0005 -0.000 -0.000

(-0.24) (0.06) (-0.66) (-0.72)
Log(Domestic Credit) -0.0009 -0.001 0.0002 0.0003

(-0.20) (-0.31) (0.06) (0.08)
Log(% of diaspora in Dual Citizenship granting Countries) -0.108 -0.124* -0.137** -0.144**

(-1.52) (-1.75) (-1.98) (-2.03)
Log(Average Population in Destination Countries) -0.007 -0.005 -0.015 -0.013

(-0.31) (-0.23) (-0.68) (-0.58)
Number of Countries 118 118 118 118
Number of Observations 696 696 703 703
R-squared 0.8414 0.8406 0.8407 0.8409
Detailed information on the variables is provided in Table 3.8. t-statistics are in parentheses.
***, **, * denote statistical significance at the threshold of 1%, 5% and 10% respectively.
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Table 3.7: Effects of Dual Citizenship and Other Institutional Variables on Child Mortality
(Developed Countries).
Variable [1] [2] [3] [4]
Dual Citizenship -0.017 -0.024 -0.025 -0.021

(-0.47) (-0.64) (-0.65) (-0.55)
Absence of Internal Conflict 0.017* 0.032**

(1.92) (2.27)
Absence of External Conflict 0.004 -0.019

(0.50) (-1.46)
Government Stability 0.008 -0.0002

(0.76) (-0.02)
Log(GDP) -0.201*** -0.203*** -0.210*** -0.192***

(-4.01) (-4.00) (-4.08) (-3.71)
Log(Population) -0.290*** -0.300*** -0.321*** -0.299***

(-3.25) (-3.33) (-3.50) (-3.19)
Inflation Rate -0.003 -0.0009 -0.0003 -0.0005

(-0.18) (-0.04) (-0.41) (-0.68)
Log(Domestic Credit) -0.010 -0.009 -0.007 -0.024

(-0.30) (-0.25) (-0.20) (-0.66)
Log(% of diaspora in Dual Citizenship granting Countries) 0.565*** 0.578*** 0.582*** 0.554***

(4.86) (4.94) (4.97) (4.75)
Log(Average Population in Destination Countries) 0.055 0.045 0.047 0.053

(1.46) (1.19) (1.26) (1.43)
Number of Countries 34 34 34 34
Number of Observations 245 245 245 245
R-squared 0.9452 0.9443 0.9444 0.9459
Detailed information on the variables is provided in Table 3.8. t-statistics are in parentheses.
***, **, * denote statistical significance at the threshold of 1%, 5% and 10% respectively.

119



T
ab

le
3.

8:
D

efi
n
it

io
n
s

of
V

ar
ia

b
le

s
an

d
S
ou

rc
es

of
D

at
a

V
ar

ia
bl

e
D

efi
ni

ti
on

s
an

d
So

ur
ce

s
In

st
it
u
ti
o
n
a
l
V
a
ri

a
b
le

s:
D

ua
l
C

it
iz

en
sh

ip
D

ua
l
C

it
iz

en
sh

ip
is

a
bi

na
ry

va
ri

ab
le

th
at

ta
ke

s
on

va
lu

e
1

if
a

co
un

tr
y

al
lo

w
s

du
al

ci
ti

ze
ns

hi
p

an
d

0
ot

he
rw

is
e.

P
ar

t
of

ou
r

da
ta

co
m

es
fr

om
th

e
C

it
iz

en
sh

ip
L
aw

s
of

th
e

W
or

ld
(2

00
1)

da
ta

ba
se

,
O

ffi
ce

of
th

e
P
er

so
nn

el
M

an
ag

em
en

t
of

th
e

U
S

G
ov

er
nm

en
t.

A
bs

en
ce

of
In

te
rn

al
C

on
fli

ct
A

bs
en

ce
of

in
te

rn
al

co
nfl

ic
t

(c
iv

il
w

ar
/c

ou
p

th
re

at
,
te

rr
or

is
m

/p
ol

it
ic

al
vi

ol
en

ce
,
ci

vi
l
di

so
rd

er
);

ra
ng

es
0

to
12

,
w

it
h

a
hi

gh
er

sc
or

e
m

ea
ni

ng
ve

ry
lo

w
ri

sk
;
pr

ov
id

ed
by

P
ol

it
ic

al
R

is
k

Se
rv

ic
es

/I
nt

er
na

ti
on

al
C

ou
nt

ry
R

is
k

G
ui

de
(P

R
S/

IC
R

G
).

A
bs

en
ce

of
E
xt

er
na

l
C

on
fli

ct
A

bs
en

ce
of

ex
te

rn
al

co
nfl

ic
t

(w
ar

,
cr

os
s-

bo
rd

er
co

nfl
ic

ts
an

d
fo

re
ig

n
pr

es
su

re
s)

;
C

on
fli

ct
ra

ng
es

fr
om

0
to

12
,
w

it
h

a
hi

gh
er

sc
or

e
m

ea
ni

ng
ve

ry
lo

w
ri

sk
;
pr

ov
id

ed
by

P
R

S/
IC

R
G

.
G

ov
er

nm
en

t
St

ab
ili

ty
C

om
po

si
te

in
de

x
of

go
ve

rn
m

en
t

st
ab

ili
ty

ba
se

d
on

go
ve

rn
m

en
t

un
it
y,

le
gi

sl
at

iv
e

st
re

ng
th

an
d

po
pu

la
r

su
pp

or
t;

ra
ng

es
fr

om
0

to
12

,
w

it
h

a
hi

gh
er

sc
or

e
m

ea
ni

ng
ve

ry
hi

gh
er

st
ab

ili
ty

,
pr

ov
id

ed
by

P
R

S/
IC

R
G

.
C
o
n
n
ec

te
d
n
e
ss

B
e
tw

ee
n

D
ia

sp
o
ra

s
a
n
d

O
ri

g
in

C
o
u
n
tr

ie
s:

W
or

ke
rs

’
R
em

it
ta

nc
es

a
Fu

nd
s

se
nt

fr
om

ab
ro

ad
,
de

fin
ed

as
w

or
ke

rs
’
re

m
it

ta
nc

es
an

d
co

m
pe

ns
at

io
n

of
em

pl
oy

ee
s,

re
ce

iv
ed

(c
ur

re
nt

U
S$

);
pr

ov
id

ed
by

W
D

I
da

ta
ba

se
,
W

or
ld

B
an

k
(2

01
1)

.
C

hi
ld

M
or

ta
lit

y
R
at

e
(p

er
R

is
k

of
dy

in
g

be
fo

re
th

e
fif

th
bi

rt
hd

ay
;
m

ea
su

re
d

in
pe

r
10

00
;
pr

ov
id

ed
by

th
ou

sa
nd

)
W

or
ld

D
ev

el
op

m
en

t
In

di
ca

to
rs

(W
D

I)
,
W

or
ld

B
an

k
(2

01
1)

.
M

a
c
ro

ec
o
n
o
m

ic
In

d
ic

a
to

rs
:

G
D

P
a

G
ro

ss
D

om
es

ti
c

P
ro

du
ct

(G
D

P
)

(c
ur

re
nt

U
S$

);
pr

ov
id

ed
by

W
D

I,
W

or
ld

B
an

k
(2

01
1)

.
In

fla
ti
on

R
at

e
C

on
su

m
er

pr
ic

es
(a

nn
ua

l
%

);
pr

ov
id

ed
by

W
D

I,
W

or
ld

B
an

k
(2

01
1)

.
D

om
es

ti
c

C
re

di
t

D
om

es
ti

c
cr

ed
it

to
pr

iv
at

e
se

ct
or

is
de

fin
ed

as
fin

an
ci

al
re

so
ur

ce
s

pr
ov

id
ed

to
th

e
pr

iv
at

e
to

pr
iv

at
e

se
ct

or
a

se
ct

or
;
pr

ov
id

ed
by

W
D

I,
W

or
ld

B
an

k
(2

01
1)

.
U

ne
m

pl
oy

m
en

t
R
at

e
P
er

ce
nt

ag
e

of
un

em
pl

oy
ed

in
di

vi
du

al
s

in
th

e
la

bo
r

fo
rc

e;
pr

ov
id

ed
by

W
D

I,
W

or
ld

B
an

k
(2

01
1)

.
G

ro
ss

C
ap

it
al

Fo
rm

at
io

na
G

ro
ss

ca
pi

ta
l
fo

rm
at

io
n

(c
ur

re
nt

U
S$

);
pr

ov
id

ed
by

W
D

I,
W

or
ld

B
an

k
(2

01
1)

.
St

oc
k

of
E
m

ig
ra

nt
sa

In
te

rn
at

io
na

l
m

ig
ra

ti
on

st
oc

k;
pr

ov
id

ed
by

W
D

I,
W

or
ld

B
an

k
(2

01
1)

.
V
ol

um
e

of
T
ra

de
a

M
er

ch
an

di
se

tr
ad

e
(s

um
of

ex
po

rt
s

an
d

im
po

rt
s)

;
pr

ov
id

ed
by

W
D

I,
W

or
ld

B
an

k
(2

01
1)

.
F
D

I
N

et
In

flo
w
sa

Fo
re

ig
n

D
ir

ec
t

In
ve

st
m

en
ts

N
et

In
flo

w
s;

pr
ov

id
ed

by
W

D
I,

W
or

ld
B

an
k

(2
01

1)
.

H
ou

se
ho

ld
E
xp

en
di

tu
re

sa
H

ou
se

ho
ld

fin
al

co
ns

um
pt

io
n

ex
pe

nd
it

ur
es

(c
ur

re
nt

U
S$

);
pr

ov
id

ed
by

W
D

I,
W

or
ld

B
an

k
(2

01
1)

.
P
op

ul
at

io
n

(i
n

bi
lli

on
)

T
ot

al
po

pu
la

ti
on

,
va

lu
es

ar
e

m
id

ye
ar

es
ti

m
at

es
;
pr

ov
id

ed
by

W
D

I,
W

or
ld

B
an

k
(2

01
1)

.
E

m
ig

ra
ti

on
R

at
es

E
m

ig
ra

ti
on

ra
te

s
of

lo
w

,
m

ed
iu

m
an

d
sk

ill
ed

w
or

ke
rs

;
pr

ov
id

ed
by

D
oc

qu
ie

r
an

d
M

ar
fo

uk
(2

00
5)

.
A

v.
G

D
P

in
D

es
t.

C
ou

nt
ri

es
a

A
ut

ho
rs

’
es

ti
m

at
io

ns
ba

se
d

on
O

zd
en

et
al

.
(2

01
1)

A
v.

P
op

.
in

D
es

t.
C

ou
nt

ri
es

A
ut

ho
rs

’
es

ti
m

at
io

ns
ba

se
d

on
O

zd
en

et
al

.
(2

01
1)

%
of

di
as

po
ra

A
ut

ho
rs

’
es

ti
m

at
io

ns
ba

se
d

on
O

zd
en

et
al

.
(2

01
1)

V
a
ri

a
b
le

s
R
e
la

te
d

to
P
u
b
li
c

S
p
e
n
d
in

g
o
n

S
o
c
ia

l
P
ro

g
ra

m
s

H
ea

lth
P
ub

lic
Sp

en
di

ng
a

T
ot

al
vo

lu
m

e
of

pu
bl

ic
he

al
th

ex
pe

nd
it

ur
es

(c
ur

re
nt

U
S$

);
pr

ov
id

ed
by

W
D

I,
W

or
ld

B
an

k
(2

01
1)

.
P
ub

lic
Sp

en
di

ng
E
du

ca
ti
on

a
T
ot

al
vo

lu
m

e
of

pu
bl

ic
sp

en
di

ng
on

ed
uc

at
io

n
(c

ur
re

nt
U

S$
);

pr
ov

id
ed

by
W

D
I,

W
or

ld
B

an
k

(2
01

1)
.

A
ll

th
e

va
ri

ab
le

s
in

de
xe

d
w
it
h

“a
”

an
d

“b
”

ar
e

in
U

S$
tr

il
lio

n
an

d
U

S$
bi

lli
on

,
re

sp
ec

ti
ve

ly
.

120



Table 3.9: Effect of Workers’ Remittances on Unemployment Rate.

Variable Developing Countries Developed Countries
[OLS] [FE] [OLS] [FE]

Workers’ Remittances -0.008 -0.009 0.313*** -0.257**
(-0.91) (-0.90) (3.54) (-2.10)

Controls:
Period Fixed Effect No Yes No Yes
Country Fixed Effect No Yes No Yes
Number of Countries 124 124 31 31
Number of Observations 436 436 162 162
R-Squared 0.0331 0.0658 0.0481 0.2099
Detailed information on the variables is provided in Table 3.8.
t-statistics are in parentheses.
***, **, * denote statistical significance at the threshold
of 1%, 5% and 10% respectively.
We control for population size in both the OLS and the fixed effect regressions.
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128



Edwards, S. (1997): “Trade Policy, Growth, and Income Distribution,” American Eco-

nomic Review Papers and Proceedings, 87, 205–210.

Esteban, J., and D. Ray (2011): “Linking Conflict to Inequality and Polarization,” The

American Economic Review, 101, 1345–1374.

Fajnzylber, P., D. Lederman, and N. Loayza (2002): “Inequality and Violent Crime,”

Journal of Law and Economics, 45, 1–39.

Fearon, J. D., and D. D. Laitin (2003): “Ethnicity, Insurgency, and Civil War,” Amer-

ican Political Science Review, 97, 75–90.

Feenstra, R. C., and G. Hanson (1999): “The Impact of Outsourcing and High-

Technology Capital on Wages: Estimates for the United States., 1979-1990,” Quarterly

Journal of Economics, 114, 907–940.

Fischer, R. D. (2001): “The Evolution of Inequality after Trade Liberalization,” Journal

of Development Economics, 66, 555–579.

Galbraith, J. K., and H. Kum (2003): “Inequality and Economic Growth: A Glibal

View Based on Measures of Pay,” CESifo Economic Studies, 49, 527–556.

Gordon, S. H. (1954): “The Economic Theory of a Common-Property Resource: The

Fishery,” Journal of Political Economy, 62, 124–142.

Gourdon, J., N. Maystre, and J. de Melo (2008): “Openness, Inequality and Poverty:

Endowments Matter,” The Journal of International Trade and Economic Development,

17, 343–378.

129



Guarnizo, L. E., A. Portes, and W. Haller (2003): “Assimilation and Transnation-

alism: Determinants of Transnational Political Action Among Contemporary Migrants,”

American Journal of Sociology, 108(6), 1211–1248.

Gupta, S., H. Davoodi, and E. Tiongson (2000): “Corruption and the Provision of

Health Care and Education Services,” IMF Working paper.

Gupta, S., C. A. Pattillo, and S. Wagh (2009): “Effect of Remittances on Poverty

and Financial Development in Sub-Saharan Africa,” World Development, 37, 104–115.

Hegre, H., J. R. Oneal, and B. Russett (2010): “Trade Does Promote Peace: New

Simultaneous Estimates of the Reciprocal Effects of Trade and Conflict,” Journal of Peace

Research, 47, 763–774.

Helsley, R. W., and W. C. Strange (2005): “Mixed Markets and Crime,” Journal of

Public Economics, 89, 1251–1275.

Hotte, L. (2005): “Natural-Resource Exploitation with Costly Enforcement of Property

Rights,” Oxford Economic Papers, 57, 497–521.

Hotte, L., N. V. Long, and H. Tian (2000): “International Trade with Endogenous

Enforcement of Property Rights,” Journal of Development Economics, 62, 25–54.

Hotte, L., and T. van Ypersele (2008): “Individual Protection Against Property Crime:

Decomposing the Effects of Protection Observability,” Canadian Journal of Economics,

41, 537–563.

Iheduru, O. C. (2011): “African States, Global Migration, and Transformations in Citi-

zenship Politics,” Citizenship Studies, 15, 181–203.

130



Karp, L. (2005): “Property Rights, Mobile Capital, and Comparative Advantage,” Journal

of Development Economics, 77, 367–387.

Kaufmann, D., A. Kraay, and M. Mastruzzi (2009): “Governance matters VIII:

aggregate and individual governance indicators 1996-2008,” Discussion paper, World Bank

Policy Research Working Paper N◦ 4978.

Kiviet, J. F. (1995): “On Bias, Inconsistency, and Efficiency of various Estimators in

Dynamic Panel data Models,” Journal of Econometrics, 68, 53–78.

Knack, S., and P. Keefer (1995): “Institutions and Economic Performance: Cross-

Country Tests Using Alternative Institutional Measures,” Economics and Politics, 7, 207–

227.

Kohli, A. (2010): “State capacity for development,” Discussion paper, Global Event Work-

ing Paper, United Nations Development Programme.

Kuznets, S. (1955): “Economic Growth and Income Inequality,” The American Economic

Review, 45, 1–28.

LaPorta, R., F. L. de Silanes, A. Shleifer, and R. W. Vishny (1998): “Law and

Finance,” Journal of Political Economy, 106.

Lazarova, E. A., and I. Mosca (2008): “Does Governance Matter for Aggregate Health

Capital?,” Applied Economics Letters, 15, 199–202.

Leamer, E. (1987): “Paths of Development in the Three Factor, n-Good General Equilib-

rium Model,” Journal of Political Economy, 95, 961–999.

131



Leblang, D. (2011): “Harnessing the Diaspora: Dual Citizenship, Migrant Remittances

and Return,” Discussion paper, Unpublished.

Li, H., L. Squire, and H. fu Zou (1998): “Explaining International and Intratemporal

Variations in Income Inequality,” Economic Journal, 108, 26–43.

Lundberg, M., and L. Squire (2003): “The Simultaneous Evolution Of Growth And

Inequality,” The Economic Journal, 113, 326–344.

Mauro, P. (1995): “Corruption and growth,” The Quarterly Journal of Economics, pp.

681–712.

McKay, A., and S. Loveridge (2005): “Exploring the Paradox of Rwandan Agricul-

tural Household Income and Nutritional Outcomes in 1990 and 2000,” Discussion paper,

Department of Agricultural Economics, Michigan State University.

Meghir, C., and L. Pistaferri (2004): “Income Variance Dynamics and Heterogeneity,”

Econometrica, 72, 1–32.

Meschi, E., and M. Vivarelli (2009): “Trade And Income Inequality In Developing

Countries,” World Development, 37, 287–302.

Michaud, P.-C., and A. van Soest (2008): “Health and Wealth of Elderly Couples:

Causality Tests Using Dynamic Panel Data Models,” Journal of Health Economics, pp.

1312–1325.

Milanovic, B., and L. Squire (2005): “Does tariff liberalization increase wage inequality?

Some empirical evidence,” World Bank Policy Research Working Paper, 3571.

132



Montalvo, J. G., and M. Reynal-Querol (2005): “Ethnic Polarization, Potential

Conflict, and Civil Wars,” American Economic Review, 95, 796–816.

Moon, B. C., and W. J. Dixon (1985): “Politics, the State, and Basic Human Needs: A

Cross-National Study,” American Journal of Political Science, 29, 661–94.

North, D. C. (1991): “Institutions,” Journal of Economic Perspectives, 5, 97–112.

Nyarko, Y. (2011): “The Returns to the Brain Drain and Brain Circulation in Sub-Saharan

Africa: Some Computations Using Data from Ghana,” NBER Working Paper, 16813.

Oneal, J. R., and B. Russett (1999): “Assessing the Liberal Peace with Alternative

Specifications: Trade Still Reduces Conflict,” Journal of Peace Research, 36, 423–442.

Osili, U. O. (2007): “Remittances and Savings from International Migration: Theory and

Evidence using a Matched,” Journal of Development Economics, 83(2), 446–465.

Osili, U. O., and A. Paulson (2008): “Institutions and Financial Development: Evidence

from International Migrants from the United States,” Review of Economics and Statistics,

90(3), 498–517.

Ostby, G. (2008): “Polarization, Horizontal Inequalities and Violent Civil Conflict,” Jour-

nal of Peace Research, 45, 143–162.

Ostrom, E. (1990): Governing the Commons: The Evolution of Institutions for Collective

Action. Cambridge University Press, Cambridge, England.

(2000): Private and Common Property RightsIn Boudewijn and Gerrit de Geest,

editors, Encyclopedia of Law and Economics, Pages 332-379. Edward Elgar and the Uni-

versity of Ghent.

133



Ozden, C., C. R. Parsons, M. Schiff, and T. L. Walmsley (2011): “Where on Earth

is Everybody? The Evolution of Global Bilateral Migration 1960-2000,” The World Bank

Economic Review, 25, 12–56.

Pissarides, C. (1997): “Learning by Trading and the Returns to Human Capital in Devel-

oping Countries,” World Bank Economic Review, 11, 17–32.

Pongou, R. (2010): “A Theory of Fidelity in Network Formation,” in mimeo.

Rajan, R. G., and A. Subramanian (2008): “Aid and Growth: What Does the Cross-

Country Evidence Really Show?,” Review of Economics and Statistics, 90(4), 643–665.

Rauch, J. E., and P. B. Evans (2000): “Bureaucratic Structure and Bureaucratic Per-

formance in Less Developed Countries,” Journal of Public Economics, 75, 49–71.

Ravallion, M. (2001): “Growth, Inequality and Poverty: Looking Beyond Averages,”

World Development, 29, 1803–1815.

Renshon, S. A. (2004): “Dual Citizenship and American Democracy: Patriotism, National

Attachment, and National Identity,” Social Philosophy and Policy, 21, 100–120.

Roodman, D. (2007): “A Note on the Theme of Too Many Instruments,” Discussion paper,

Center for Global Development Working Paper Number 125.

Ross, M. (2006): “Is Democracy Good for the Poor,” American Journal of Political Science,

50, 860–874.

Ruget, V., and B. Usmanalieva (2010): “How Much is Citizenship Worth? The Case

of Kyrgyzstani Migrants in Kazakhstan and Russia,” Citizenship Studies, 14(4), 445459.

134



Ruhm, C. J. (2000): “Are Recessions Good for your Health?,” Quarterly Journal of Eco-

nomics, 115, 617–650.

Samuelson, P. A. (1974): “Is the Rent-Collector Worthy of His Full Hire?,” Eastern

Economic Journal, pp. 7–10.

Shavell, S. (1991): “Individual Precautions to Prevent Theft: Private Versus Socially

Optimal Behavior,” International Review of Law and Economics, 11, 123–132.

Shleifer, A., and R. W. Vishny (1993): “Corruption,” Quarterly Journal of Economics,

pp. 599–617.

Sokoloff, K. L., and S. L. Engerman (2000): “History Lessons: Institutions, Fac-

tor Endowments, and Paths of Development in the New World,” Journal of Economic

Perspectives, 14, 217–232.

Spilimbergo, A. (2009): “Democracy and Foreign Education,” American Economic Re-

view, 99, 528–548.

Spilimbergo, A., J. L. Londono, and M. Szekely (1999): “Income Distribution, Factor

Endowments, and Trade Openness,” Journal of Development Economics, 59, 77–101.

Stasavage, D. (2005): “Democracy and Education Spending in Africa,” American Journal

of Political Science, 49, 343–58.

Staton, J. K., R. A. Jackson, and D. Canache (2007): “Dual Nationality Among

Latinos: What Are the Implications for Political Connectedness?,” The Journal of Politics,

69(2), 470482.

135



Svensson, J. (2005): “Eight Questions About Corruption,” Journal of Economic Perspec-

tives, 19, 19–42.

Tavares, J., and R. Wacziarg (2001): “How Democracy Affects Growth,” European

Economic Review, 45, 1341–1378.

Todaro, M. P., and S. C. Smith (2012): Economic Development. Addison-Wisley.

Treisman, D. (2000): “The causes of corruption: a cross-national study,” Journal of Public

Economics, 76, 399–457.

USOPM (2001): Citizenship Laws of the World. Department of State, Investigations Service.

Verdier, T. (2010): “Ouverture, Conflits et Capacité Étatique: Une Perspective d
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