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Summary 

 
This Ph.D. thesis concentrates on two different strands of literature—trade and development, and 

income inequality—within the fields of international economics and development. The two strands 

are connected by the broader theme of promoting development in developing countries. The first 

strand falls into the category of political economy determinants of trade and development, with its 

main focus on economic cooperation and integration. The second strand relates to studies on 

political economy determinants of income inequality, with emphasis on the impact of two different 

types of external interventions—economic sanctions and foreign aid. I rely on cross-country 

evidences from the perspective of developing countries in these two different strands.  

For the trade and development strand, the thesis focuses on the south-south and north-south 

economic co-operations and how these influence the level of trade and development. For the south-

south co-operation, it focuses on the spiraling regional economic blocs in Africa and examines how 

they influence the flow of intra-regional trade. The upsurge in the number of regional blocs on the 

continent has equally generated a number of empirical studies. Although, these studies produce 

mixed outcomes, the majority find large economic and statistically significant impacts of these 

regional blocs on bilateral trade. This contradicts the stylized fact of low intra-African trade, which 

constitutes less than 15% of total African trade. Dwelling on this inconsistency between the stylized 

fact and the results from empirical studies, I revisit these previous studies by using a simple tool of 

meta-analysis and I also compare sensitivity of these results to the different methods employed in 

estimating the gravity model.  

For the north-south co-operation, we investigate the interplay between preferential market 

access and foreign aid in promoting trade and development in preference beneficiary countries. The 

main questions of interest here are: (1), whether non-reciprocal preferential market access granted 

by developed countries to developing countries can stimulate trade between them, and (2), whether 

the grant of preferential market access alone is sufficient to improve economic development or the 

preferential market access should be complemented with foreign aid targeted at trading activities. 

The role of foreign aid would be relevant especially if it is effective in reducing the structural 

constraints endemic in developing countries in order to make them utilize the market access 

opportunity effectively. Trade and development remain relevant issues in the developing countries 

context; however, equally pressing are concerns of growing income inequality, which are not 

conducive for shared and all-inclusive growth and development. Therefore, the next strand focuses 



 

x 

 

on the determinants of within-country income distribution by looking at how external interventions 

can improve or worsen the income inequality gap. 

For the income inequality strand, this thesis investigates how two separate foreign 

interventions—disbursement of foreign aid and imposition of economic sanctions—separately 

affect income inequality. For economic sanctions, we examine how the imposition of sanctions 

affects the income distribution within targeted or sanctioned states. Apart from analyzing the 

impacts of the sanctions on income inequality generally, we also analyze which specific segments 

of the population are more adversely affected. For foreign aid, we revisit the aid effectiveness 

literature by looking at the redistributive effects rather than the growth-promoting effects within 

aid-receiving countries. The main focus here is how different types of aid affect income inequality 

under different political regimes. 

In line with these two strands, this thesis is comprised of four independent chapters. Each 

chapter consists of a separate essay that addresses a specific issue within the spectrum of trade, 

development or income inequality. In all the chapters, we draw on established theoretical works to 

analyze empirically the political economy determinants of trade and development, and income 

inequality. The first two chapters focus on the impact of economic integration on trade and 

economic development while the last two chapters focus on the impacts of external interventions on 

income inequality. 

Chapter 1—Economic co-operation and Africa trade: A meta-analytic review and 

comparative estimation methods—revisits the trade-creating effect of African Regional Trade 

Agreements (RTAs). Focusing on trade-creating effects is relevant as other empirical studies have 

shown that major African RTAs are not trade-diverting, hence they may not generate any negative 

welfare consequences. Thus, I employ two different empirical strategies to revisit the trade-creating 

effect of African RTAs. First, by conducting a meta-analytic review of previous studies that used 

the international workhorse of international trade flows, the gravity model, to analyze the intra-

regional trade flow. Using a meta-analysis is important because, results from previous studies 

exhibit considerable heterogeneity in RTAs’ effect on trade. The heterogeneity arises in three 

dimensions; the sign, size and significance of estimated coefficients of African RTAs on bilateral 

trade. Thus, a meta-analysis provides a relevant tool to understand how diversity in results could be 

explained by the different econometric methods used in dealing with two major econometric 

concerns in estimating the gravity model—multilateral resistance term and zero trade flows. 
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Second, I compare how different estimation methods affect the sensitivity of the trade-creating 

effect of African RTAs using the five main regional blocs. Our results indicate that the effects of 

RTAs are highly sensitive to different estimation methods used. This is confirmed by both the meta-

analysis and the comparative estimation methods. In addition, I find that controlling for the two 

main econometric concerns is important. The effect of the RTAs tends to be overestimated when 

MRT and zero flows are ignored. More importantly, a comparative assessment of the five major 

RTAs on the continent indicates uneven performance.  

Chapter 2—Preferential market access, foreign aid and economic development (coauthored 

with Kaleb Girma Abreha)—examines the relevance of preferential market access with or without 

foreign aid in fostering trade and economic development in developing countries. In this chapter, 

we focus on the European Union’ (EU) non-reciprocal preferential market access granted the 

African, Caribbean and Pacific (ACP) countries. The EU-ACP framework provides a preferential 

market access that is stable and contractually binding. In addition, it provides complementary 

policies targeted at reducing the structural constraints in the ACP countries through the European 

Development Fund (EDF). The EDF was purposely established to complement the preferential 

market access through the provision of development and technical assistance targeted at reducing 

the supply-side constraints. To test the relevance of market access with and without foreign aid, we 

use a three-step estimation strategy. In the first step, we examine the effectiveness of the EU-ACP 

preference on bilateral trade using the gravity model. In the second step, we construct a market 

access index following the standard approach in new economic geography and in the final step; we 

examine the effectiveness of market access conditional on the level of foreign aid allocated to 

preference beneficiary countries.  

The results from this study indicate that preferential market access granted by the EU has a 

large positive and significant impact in fostering exports from the ACP countries to the EU. 

However, this trade-enhancing impact does not translate unconditionally to improving economic 

development. In particular, we find that the impact of market access on economic development is 

conditional on the level of foreign aid. In that, the impact of market access on economic 

development is a positive function of the level of foreign aid. The results have direct policy 

implication as far as aid effectiveness is concerned. This feature strongly suggests that 

complementing preferential market access with foreign aid targeted at trading activities would 
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effectively benefit the preference-receiving countries. This is relevant because they can utilize the 

market access opportunity more effectively and this can promote development. 

Chapter 3—The impact of economic sanctions on income inequality of target states 

(coauthored with Renuka Mahadevan)—draws on previous theoretical works to analyze the 

empirical effects of economic sanctions on income distribution on sanctioned or targeted states. We 

rely on sanctions cases with varied durations imposed by seven principal senders on 68 target states. 

More precisely, we analyze how the imposition of sanctions affects income inequality, relying on 

the widely used standard measure of income inequality, the Gini co-efficient. In addition, we use 

the income quintiles to differentiate the impact of the imposed sanctions on different segments of 

the population. With the income quintiles, we are able to identify which segments of the population 

benefit, lose or are not affected by the imposition of the sanctions. This is important because, on the 

basis of these income quintiles, we could identify whether the imposition of sanctions cause heavy 

sufferings for the innocent and poor civilians (in the lowest quintiles) compared to political elites or 

the rich (in the highest quintiles). Also, to account for the fact that various instruments of sanction 

are employed by sender states, we distinguish the effects on income inequality when different 

instruments of sanction are used— trade and financial sanctions. 

Results from this paper provide robust empirical evidence that the imposition of sanctions 

have a deleterious effect on income distribution. Not only does the imposition widen the income 

inequality gap, but it also skews income distribution disproportionately among different segments 

of the population. The income shares of the lowest quintiles reduce compared to increases in the 

income shares of highest quintiles. Focusing on various instruments of sanction, we find a 

differential effect on income distribution. Financial sanctions have an adverse effect in skewing the 

income distribution in a more uneven manner while trade sanctions produce mixed effects 

depending on whether export or import sanctions are used. These results provide useful policy 

implications as the sanction literature has confirmed the increasing use of sanctions as a foreign 

policy tool and also the view that they may be better alternatives to direct military interventions. 

The adverse distributional impacts of sanctions can lead to unintended consequences for the civilian 

population and significant welfare losses in the target states.  

Chapter 4—Aid, inequality and regime change revisited (coauthored with Christian 

Bjørnskov)—revisits the aid effectiveness literature, but rather focuses on poverty reduction 

through redistributive impacts on income distribution. We argue that even if aid does not affect the 
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long-run growth rate, it might still have an impact in changing the within-country distribution of 

income. In an approach, which is a departure from previous aid effectiveness literature, we use 

measures of aid disaggregated into four separable types and assess whether there are any differential 

impacts on income inequality under different political regimes. In the disaggregation, we employ an 

underlying theoretical framework based on a statistical dimensionality analysis that enables us to 

disaggregate foreign aid into four mutually exclusive categories. These categories include economic 

aid, social aid, reconstruction aid and residual aid. In measuring income inequality, we circumvent 

some of the data and methodological challenges associated with this measure by using the 

Standardized World Income Inequality Database (SWIID). SWIID uses a large set of conversion 

factors to obtain comparable measures of gross and net income inequality. Using the gross or net 

inequality measure, we are partially able to separate the potential impact of different types of aid on 

both net and gross income, as any significant difference is likely to be due to redistributive effects. 

For political regimes, we use an indicator variable that classifies countries as either democratic or 

autocratic; however, we distinguish between stable and unstable political regimes. The unstable 

regimes experience transitions between democracy and autocracy within a time interval. 

By interacting different political regimes with different aid types, we are able to separate the 

distributive effects not only between countries with or without democratic institutions but also 

between countries with stable political institutions or institutions in transition. Our results show that 

while most types of aid are ineffective in affecting the income distribution, reconstruction aid has 

adverse effects on income inequality in autocratic regimes, and the effects of regime changes and 

democratization depend on the inflows of different types of aid. Specifically, a regime change 

towards autocracy with relatively more social aid evens out the income distribution.  
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Danish Summary (Dansk Resumé) 
 

Denne ph.d.-afhandling koncentrerer sig om to forskellige grene af litteraturen inden for 

international økonomi og udvikling, nemlig handel og udvikling, og indkomstulighed. Begge med 

fremme af udviklingen i udviklingslandene som det overordnede tema. Den første gren relaterer sig 

til studier af politisk økonomiske determinanter for handel og udvikling og har fokus på økonomisk 

samarbejde og integration.  Mens den anden gren relaterer sig til studier af politisk økonomiske 

determinanter for indkomstulighed med vægt på effekten af to typer ekstern intervention: 

økonomiske sanktioner og bistand fra udlandet.  Der tages afsæt i evidens på tværs af lande med 

udgangspunkt i udviklingslandenes perspektiv.  

I forhold til handel og udvikling fokuserer afhandlingen på de syd-syd og nord-syd 

økonomiske samarbejder, og hvordan disse påvirker handel og udvikling. I analysen af syd-syd 

samarbejdet ses der på det stigende antal regionale økonomiske blokke i Afrika, og hvilken 

betydning de har for den intra-regionale handelsstrøm.  Denne stigning i antallet af regionale blokke 

i Afrika har genereret en tilsvarende stigning i antallet af empiriske studier. Resultaterne af disse 

studier varierer, men de fleste finder, at disse regionale blokke har store økonomiske og statistisk 

vigtige effekter for bilateral handel, hvilket er i modstrid med antagelsen om en lav intra-regional 

handelsstrøm på omkring 15%. Der ses nærmere på denne uoverensstemmelse mellem den hidtidige 

antagelse og resultaterne af empiriske studier ved at undersøge disse tidligere studier ved hjælp af et 

simpelt metaanalyseredskab, og disse resultaters følsomhed sammenlignes med de forskellige 

metoder, der er anvendt til at vurdere gravity-modellen.    

Idet der ses nærmere på nord-syd samarbejdet, undersøges samspillet mellem 

præferenceadgang til markedet og bistand fra udlandet i forhold til at fremme handel og udvikling i 

udviklingslandene. Dette rejser følgende interessante spørgsmål: (1) Kan ikke-gensidig 

præferenceadgang til markedet fra udviklede lande til udviklingslande fremme handlen imellem 

dem? (2) Er præferenceadgang til markedet alene nok til at forbedre den økonomiske udvikling, 

eller skal præferenceadgang til markedet suppleres med bistand fra udlandet målrettet 

handelsaktiviteter?  

Bistand fra udlandet kan spille en vigtig rolle, specielt hvis det betyder en reducering af de 

strukturelle begrænsninger, der er rodfæstet  i udviklingslandene, og dermed skaber en effektiv 

udnyttelse af mulighederne for markedsadgang.  Handel og udvikling forbliver vigtige temaer, når 

det drejer sig om udviklingslande, men voksende indkomstulighed er et stigende problem, som 
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hæmmer den samlede vækst og udvikling i landene.  Således fokuserer afhandlingen også på 

faktorer bestemmende for indkomstfordelingen internt i udviklingslandene ved at se på, hvordan 

ekstern intervention kan forbedre eller forværre indkomstuligheden. 

Afhandlingen undersøger ligeledes, hvordan to former for udenlandsk intervention - 

udenlandsk bistand og indførelsen af økonomiske sanktioner - hver for sig påvirker 

indkomstfordelingen. Og der ses på, hvordan indførelsen af økonomiske sanktioner påvirker 

indkomstfordelingen i udvalgte eller sanktionerede lande.  Udover at analysere effekterne af 

sanktionerne på indkomstulighed generelt, undersøges det også, hvilke specifikke segmenter i 

befolkningen,  der rammes hårdest. I forhold til bistand fra udlandet ses der nærmere på den del af 

litteraturen, der beskæftiger sig med bistandens effektivitet, idet der ses på omfordelingseffekterne i 

stedet for de vækstfremmende effekter i de lande, der modtager bistand. Hovedfokus her er, 

hvorledes forskellige typer bistand påvirker fordelingen af indkomst under forskellige politiske 

regimer.  

Afhandlingen består af fire selvstændige kapitler. Hvert kapitel indeholder et separat afsnit, 

der behandler et specifikt emne inden for handel, udvikling eller indkomstulighed.  I alle kapitler 

danner et etableret teoretisk fundament grundlag for den empiriske analyse af de politisk 

økonomiske determinanter for handel og udvikling, og indkomstulighed. De første to kapitler 

fokuserer på betydningen af økonomisk integration for handel og økonomisk udvikling, mens de to 

sidste kapitler omhandler effekterne af ekstern intervention for indkomstulighed. 
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Economic co-operation and African trade: A meta-analytic review and comparative 

estimation methods 

 

Sylvanus Kwaku Afesorgbor 
*
 

Abstract: 

Two main shortcomings flaw the estimation of gravity models in previous studies that examine the 

trade-creating effects of African Regional Trade Agreements (RTAs). Firstly, these studies failed to 

account for multilateral resistance term (MRT). The omission of the MRT biased estimates for 

standard variables in the gravity model. Secondly, there is a significant proportion of zero trade 

flows, however, previous studies fail to account for them properly. Previous studies relied on the 

Tobit model or replaced zero flows with small values. Apart from these problems, previous studies 

exhibit considerable heterogeneity in RTA effects on trade. In this paper, a meta-analysis of 

previous empirical studies is conducted to explain heterogeneity in RTA effects and estimate the 

gravity model for five major RTAs. Additionally, I compare the estimation methods of previous 

studies to the Poisson pseudo-maximum-likelihood estimator that tackles the zero flows. From the 

meta-analysis, I find a modest general effect of Africa RTAs of about 22% after correcting for 

publication bias. The source of upward bias is not limited to publication selection as the RTA 

effects tend to be significantly overestimated when zero flows and MRT are not control for 

properly. A comparative assessment of the five specific RTAs shows a striking heterogeneity. 
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1.1. Introduction 

Regional Trade Agreements (RTAs) have become a major attachment to the world trading systems. 

Not least, Africa has also witnessed spiraling economic integration initiatives.  The rising wave of 

regionalism has also translated into many empirical studies on the effectiveness of economic 

integration schemes. Until 2000, studies have not reached a consensus on the effectiveness of 

different economic integration schemes on bilateral trade, even in the case of advanced RTAs (EU 

or NAFTA). For instance, Aitken (1973), Abrams (1980) and Brada and Mendez (1985) all 

conclude a significant positive impact of EU on bilateral trade in contrast to Bergstrand (1985) and 

Frankel et al. (1995). Subsequently, more studies re-assess these RTAs and conclude a robust 

significant positive impact on bilateral trade after accounting for major econometric concerns within 

the gravity model (cf. Baier et al., 2008; Siliverstovs and Schumacher, 2009; Martinez-Zarzoso, 

2013). Exhaustively, Cipollina and Salvatici (2010) and Head and Mayer (2014) conducting a meta-

analysis reject the hypothesis of these advanced RTAs not contributing significantly to trade.   

Theoretically, African RTAs are not expected to contribute significantly to bilateral trade 

because of similar comparative advantage or supply structures (Yang and Gupta 2005).  However, 

the new trade theory indicates that there is rationale for trade between similar countries, taking the 

form of intra-industry trade (Feenstra, 2004). For Africa, this may take the form of trade of simple 

manufactures or varieties of agricultural produces. From the welfare perspectives, African RTAs 

may produce negative welfare effects because of trade diversion (Viner, 1950). Focusing on major 

African RTAs, Musila (2005) discounts the possibility of trade diversion and concludes that these 

RTAs generate positive welfare gains. Apart from this, African RTAs or regional economic blocs 

extend beyond pure trade liberalization or market integration as they involve regional co-operation 

and development integration (Lee, 2003).
1
 Thus, measuring their success should not solely be 

limited to welfare implications on the basis of tariff reforms (Bacchetta et al., 2012). 

Empirically, previous studies focusing on trade-creating effects of African RTAs produce 

varied and diverse results. The diversity arises in three dimensions; the sign, size and significance 

of estimated coefficients of African RTAs on bilateral trade. Although, these studies produce mixed 

outcomes, the majority find large economic and statistically significant impacts of these regional 

blocs on bilateral trade. This contradicts the stylized fact of low intra-African trade, which 

constitutes less than 15% of total African trade. More importantly, a similar re-assessment has not 

                                                           
1
I use regional economic blocs and RTAs interchangeably. African RTAs are referred to as community or regional 

economic blocs and their objectives go beyond just trade liberalization. See Table 1.9A in Appendix 1 for description of 

the regional blocs and their main objectives. 
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been carried out on African RTAs, taking into account the econometric concerns as with advanced 

RTAs. The two main econometric concerns are multilateral resistance terms (MRT) and zero flows. 

The MRT is a relevant determinant of bilateral trade. It captures the fact that trade between 

two countries is not influenced only by bilateral variables relating to these two countries, but also 

by their relative position in the world (Anderson and van Wincoop, 2003). This omission results in 

biased estimates due to possible endogeneity and most of these previous studies fail to account for 

MRT. The second concern of zero flows is link to the measurement of trade flows. Trade flow 

measurement among developing countries (Africa) is characterized by a considerable number of 

zero flows mostly arising from missing data and (or) small value trade flows. Longo and Sekkat 

(2004) put the percentage of zero flows in African bilateral trade around 25%. However, the 

proportion of zero flows becomes extreme and alarming when one considers trade flows between 

African countries over long time series. This is the case with this study as the proportion of zero 

flows is 55%.  

Previous studies accounting for these zero flows adopt these strategies; (1) simply omitting 

the zero values, (2) replacing them with arbitrary small values and (3) using the Tobit estimator. 

Santos Silva and Tenreyro (hereafter SST) (2006) label these strategies as infeasible and producing 

inconsistent parameters. SST point out that Poisson pseudo-maximum-likelihood (PPML) is a better 

alternative to linear logarithmic transformation of multiplicative models. The PPML estimator has 

been confirmed by other studies as consistent in the presence of heteroskedasticity and well-

behaved, when the proportion of zero flows is large (cf. SST, 2011; Martínez-Zarzoso, 2013).  

Thus, this paper focuses specifically on providing a thorough re-evaluation of the trade-

creating effects of African RTAs and tackles the issue in a twofold manner. First, it uses meta-

analysis to assess how these econometric concerns affect estimates of previous empirical studies 

and also to determine a general combined effect size of these studies after accounting for 

publication bias. Second, it estimates the gravity model using the state-of-art method proposed by 

SST for five major RTAs and compares with the estimation methods employed by the previous 

studies. By so doing, I examine the sensitivity of the estimates to these different econometric 

methods. The results show a modest impact of African RTAs of 22% and confirm that the failure of 

previous studies to account for the econometric concerns of zero flows and MRT leads to an upward 

bias in RTAs’ effect. 

The remainder of the paper is organized as follows: Section 1.2 provides empirical 

perspectives on African economic integration. Section 1.3 discusses the data and their sources. 
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Section 1.4 focuses on the empirical strategies; the meta-analysis and the gravity model, and 

discusses the results. The final section 1.5 concludes the study. 

 

1.2. Empirical Perspectives on African Integration 

Previous empirical studies that focus on assessing the impact of African RTAs have just, as in the 

case of previous studies on EU or NAFTA, produce mixed results. The diversity in the results may 

depend on several factors such as the specification of the model, estimation methods, the regional 

blocs being studied, and how the econometric issues such as the MRT and zero flows are dealt with. 

Additionally, characteristics of the studies such as the quality of the studies, whether the study is 

published or not, type of data, the sample size (list of countries) and time period of the data may 

also to a large extent affect the results. On the basis of the estimation methods of the gravity model, 

I divide the previous studies into three different groups. 

 The first group consisting of studies by Deme (1995), Cernat (2001) and Musila (2005) rely 

extensively on OLS estimation method and fail to account for zero flows. However, the traditional 

OLS estimation of the gravity model produces biased estimates. It also makes restrictive 

assumptions by imposing that intercept and slopes are the same irrespective of the time and trading 

partners (Cheng and Wall, 2005). OLS fails to control for unobserved time-invariant heterogeneity. 

This is inappropriate as it introduces endogeneity into the model through possible omission of 

unobserved time-invariant variables such as political, ethnic, cultural and historic factors that can 

affect bilateral trade.  

The second group consists of studies by Carrere (2004) and Afesorgbor and Bergeijk (2011) 

that correctly use a FE estimator but failed to account for zero flows in the data set as they used 

double logarithmic transformation. This introduces a selection bias as country-pairs with zero flows 

are excluded. The exclusion of zero flows leads to an upward bias in the coefficient of bilateral 

variables (Helpman et al., 2008). An observable trend from the results of the first and second 

groups is that the regional blocs have a strong significant effect on intra-regional trade but very 

large magnitudes. For instance, these studies predict magnitudes ranging from 172 to 1000%. 

The third group of studies consists of Foroutan and Pritchett (1993), Elbadawi (1997), Longo 

and Sekkat (2004), Kirkpatrick and Watanabe (2005) and Geda and Kebret (2008). In an attempt to 

account for zero flows use the Tobit estimator (TE) or replace the zero flows with arbitrary small 

values. Incidentally, these studies are the most cited papers with regard to African RTAs. A 
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conspicuous trend of the studies within this group is an analogous result of an insignificant effect of 

African RTAs on bilateral trade or very large estimates.  

Common to all these three groups is a total disregard for the MRT or the use the remoteness 

index, GDP weighted average distance, which is not consistent with the theoretical derivation of the 

gravity model.  The omission of the MRT also contributes to large estimates for standard variables 

in the gravity model (Anderson and van Wincoop, 2003).  

Considering the fact that results from these previous studies exhibit extensive variations, I 

conduct a meta-analysis to determine a combined effect size that accounts for publication bias. To 

explain the potential heterogeneity in these contrasting studies, a multivariate meta-regression 

analysis (MRA) is also employed following the steps of Stanley and Doucouliagos (2012). The 

meta-analysis is an appropriate tool as these previous studies adopted the same model specification, 

the gravity equation. In the next section, I discuss the data for meta-analysis as well for the gravity 

model estimation.   

 

1.3. Data description and source 

In meeting the objectives of the study, I use two sources of data. First, the data for the meta-

analysis, in which data on effect size (ES), econometric methods and characteristics of previous 

empirical studies are collated. The ES (δ) is the reported point estimate or coefficient of the RTA’s 

impact on bilateral trade. Essentially, the collated ESs are treated as individual observations; used to 

test the hypothesis that the combined ES is statistically and significantly different from zero. In 

order to stay clear of selection bias, I selected almost all the available papers focusing on African 

RTAs provided the estimates and their standard errors are available. I rely extensively on Google 

Scholar to search for empirical papers on African RTAs using the keywords RTA, trade, Africa and 

gravity and then augment the list using a snowballing technique by looking at the references of the 

studies in case the search engine did not find some of them. The search produces a limited number 

of studies that specifically look at African RTAs and even a quite number of them do not provide 

relevant details for a robust meta-analysis.
2
 In all, 139 estimates from 14 individual studies were 

collated. Although, I have a strong view on the quality of some of the selected studies, they are the 

most cited papers as far as African RTAs are concerned. A descriptive analysis on the studies used 

for the meta-analysis is provided in Table 1.10A in the Appendix 1.   

                                                           
2
  The search for empirical studies for meta-analysis was lastly updated as at 15

th
 December 2013. 
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To achieve the second core objective of this study of comparing the different estimation 

methods and also assessing the comparative performance of the five major RTAs in Africa, data on 

bilateral exports of 47 African countries is used.
3
 Descriptive statistics on the main gravity variables 

are reported in Table 1.1.  

 

Table 1.1: Descriptive statistics on gravity model variables 

Variable Obs. Mean Std. Dev. Min Max 

Exports (million USD)  47604 4.553 34.2 0 1460 

Log GDP_i 46819 8.169 1.544 3.328 12.449 

Log GDP_j 46850 8.203 1.597 3.328 12.449 

Log distance 47604 7.960 0.694 5.089 9.187 

Log area_i 47604 12.282 1.984 6.120 14.734 

Log area_j 47604 12.296 1.972 6.120 14.734 

Log population_i 47604 1.889 1.473 -2.743 4.975 

Log population_j 47604 1.901 1.464 -2.743 4.975 

Common currency 47604 0.090 0.286 0 1 

Common language 47604 0.475 0.499 0 1 

Border 47604 0.088 0.284 0 1 

AMU 47604 0.008 0.087 0 1 

COMESA 47604 0.034 0.182 0 1 

ECCAS 47604 0.021 0.143 0 1 

ECOWAS 47604 0.126 0.332 0 1 

SADC 47604 0.030 0.170 0 1 

 

 

I restrict the estimation methods to all the methods used in the previous studies and compare with 

PPML, and the time period from 1980 to 2006 as the studies considered in the meta-analysis have 

their trade flows measured within this same period. The data on export flow was obtained from the 

IMF Direction of Trade Statistics and the standard gravity model variables from the Centre d'Etudes 

Prospectives et d'Informations Internationales (CEPII). Included in the set of controlling variables 

                                                           
3
 These RTAs are perceived as the main building block for continental integration (Teshome, 1998). The RTAs include Economic 

Community of West Africa States (ECOWAS) in Western Africa, Southern African Development Community (SADC) in Southern 

Africa, Arab Maghreb Union (AMU) in Northern Africa, Economic and Monetary Community of Central Africa (CEMAC) in 

Central Africa and Common Market for Eastern and Southern Africa (COMESA) in Eastern and Southern Africa. These RTAs span 

and represent all the regions on the continent.  
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are political and conflict indicators that can affect trade flows in line with Aidt and Gassebner 

(2010). These include a democracy indicator from Cheibub et al. (2010), which indicates whether a 

country is democratic or autocratic and also a conflict indicator— the number of attempted and 

successful coup d’etats sourced Marshal et al. (2014).  

 

1.4. Empirical Strategy and Results 

1.4.1. Meta-Analysis 

A meta-analysis involves collecting empirical results from individual studies for the purpose of 

summarizing, integrating and examining the combined effects from the contrasting studies (Wolf, 

1986). The combination of different studies helps to derive more precision and investigates the 

consistencies and discrepancies in those studies. Stanley (2001) concurs that combining the results 

from individual studies would elucidate more insight and greater explanatory power. Some of its 

contemporary application can be seen in studies such as Rose and Stanley (2005), Cipollina and 

Salvatici (2010), Genc et al. (2011) and Head and Mayer (2014).  

In literature, conducting a meta-analysis (regression) may help achieve these two main 

objectives. First, to derive a single effect size from many combined individual studies and to test 

whether there is genuine empirical effect (Stanley, 2001). The second objective may be realized 

through a moderator analysis or MRA to identify objectively how the study characteristics influence 

or explain the variation in results. MRA explains the research process itself and links the sensitivity 

of the reported estimates to the researchers’ choice of data, estimation methods and econometric 

models (Stanley, 2005). 

The estimates from these studies indicate varied heterogeneity in terms of sign, size and 

statistical significance. The measures of central tendency for the estimates indicate a mean (0.86) 

and a median (0.76); however, the minimum and maximum estimates are -2.61 and 3.73, 

respectively, thus indicating the presence of outliers. With regard to the magnitudes of the 

estimates, I divide them into four different categories. Details of this are provided in Table 1.2. 

Over 40% of the estimates exhibit this large magnitude of RTA effects on trade, with 74% of these 

estimates also statistically significant.   
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Table 1.2: Categorization of the effect sizes 

Ranges of RTA Effect on Trade (estimates) Frequency Percentage 

estimates≤-1 5 3.6 

-1<estimates<0 26 22.30 

0<estimates<1 50 35.97 

estimates≥1 58 41.73 

Total 139 100 

 

 

 

In Table 1.3, I examine whether the estimates differ for different estimation methods and the results 

indicate that the mean estimates are greater than one in the OLS, RE and Tobit estimations, an 

indication of obvious upward bias. This reflects the inadequacies of these techniques in addressing 

the econometric concerns with the gravity model. The Tobit estimation also has lowest number of 

estimates that are statistically significant. 

 

Table 1.3: Estimates under different estimation techniques 

Methods Frequency Significant 

estimates 

Mean Std. 

Dev. 

Min. Max. 

Fixed Effect (FE) 
16 75% 0.54 0.86 -0.57 2.43 

Hausman-Taylor (HT) 
12 92% 0.76 0.86 -0.54 2.41 

Non-Linear Squares (NLS) 
4 100% 0.44 2.01 -1.40 2.57 

Ordinary Least Squares (OLS) 
30 87% 1.04 0.78 -0.40 2.49 

Random Effect (RE) 
3 100% 1.30 1.03 0.12 2.01 

Tobit (TE) 
50 60% 1.05 1.35 -2.61 3.73 

Weighted Least Squares (WLS) 
24 71% 0.52 0.56 -0.26 1.29 

 

                      

To estimate the combined ES, two approaches are espoused according to Card (2012); the fixed 

effect method (FEM) and the random effect method (REM). These methods are used to address the 

issues of within- and between-study heterogeneity. Pooling data from different studies would 

exhibit some degree of heterogeneity; hence, a simple measure of central tendency (giving an equal 

weight to each estimate) may be misleading. The FEM assumes that the differences across studies 

can be explained only by a within-variation as a result of sampling fluctuation. With the FEM, the 

ES from each study is assumed to be a function of two components. That is 𝛿𝑖 = 𝜃 + 휀𝑖, where 𝜃  is 
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the single population ES and 휀𝑖 is the deviation of the ES from the true population parameter. This 

true population ES is unknown but is estimated as a weighted average across the individual studies. 

The precision which is the inverse of the square of the standard error (se) of the estimates is used as 

weight (𝑤𝑖), where 𝜃 =
∑ 𝑤𝑖𝛿𝑖
𝑛
𝑖=1

∑ 𝑤𝑖
𝑛
1

 and  𝑤𝑖 =
1

(𝑆𝑒(𝛿𝑖))
2 

 

In contrast to the FEM, the REM considers the differences in estimates to be explained by 

both within- and between-study variations. It assumes that the studies are random samples from a 

population of all possible studies. Technically, the REM conceptualizes the population distribution 

of the ES as derived from the normal distribution with mean 0 and variance (𝜏2). The ES under the 

REM is decomposed into three components, 𝛿𝑖 = 𝜇 + 𝜉𝑖 + 휀𝑖, where 𝜇 is the mean of the 

distribution of the population of the effect sizes, 𝜉𝑖 is the deviation (not due to sampling deviation) 

from the mean of the population ES and 휀𝑖 is the sampling deviation. In response to the two sources 

of imprecision, the population variability and sampling error, the REM incorporates an estimate of 

the between-study variation into the weights (𝑤𝑖
∗). The weight comprises of the population variance 

(𝜏2) and the square of standard error (𝜎2) of the specific estimates. 

 

𝑤𝑖
∗ =

1

𝜏2+𝜎2
 , 𝑤ℎ𝑒𝑟𝑒 

    
[𝑆𝑒(𝛿𝑖)]

2
= 𝜎2, 𝜏2 =

𝑄−𝑛+1

∑ 𝑤𝑖
𝑛
1 −

∑ 𝑤𝑖
2𝑛

1
∑ 𝑤𝑖
𝑛
1

                                                         (1)                                     

 

n is number of observations and Q is a computed test statistic. The Q is computed as weighted 

square of deviations of the individual ESs from their mean (𝛿̅). Mathematically, as follows: 

 

𝑄 =∑𝑤𝑖

𝑛

𝑖=1

(𝛿𝑖 − 𝛿̅)
2                                                                                                                                    (2) 

 

In evaluating heterogeneity, the Hedge Q test is conducted, basically testing whether the 

deviation in the ESs of the studies exceed the amount of expectable deviation due to sampling 

fluctuation.
4
  

The Q-statistic is relevant in making statistical inference; however, it is limited in indicating 
                                                           
4
 The test is conducted by computing Q statistic, which has a 𝜒2distribution, with (n-1) degrees of freedom. If the 

computed Q statistic is greater than the critical value obtained, 𝜒𝑛−1
2  then the result is statistical significant and you 

reject the null hypothesis of homogeneity and conclude heterogeneity. Technically, the conclusion is that the ESs are 

not estimates of a single population parameter but multiple population values. 
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the extent of heterogeneity or the percentage of variability in the ES that is attributable to 

heterogeneity rather than sampling fluctuation. To determine the magnitude of heterogeneity, I2 

index is used. This index is interpreted as the proportion of variability between studies compared to 

total variability among effect sizes. According to Higgins and Thompson (2002), the index is 

computed as follows: 

I2 =
𝜏2

𝜏2 + 𝜎2 
= {

𝑄 − 𝑛 + 1

𝑄
, 𝑄 > 𝑛 − 1

0, 𝑄 ≥ 𝑛 − 1

                                                                                          (3) 

 

Results from the MA are based on a total of 123 estimates, from which combined ES is 

obtained under the FEM and REM. The results consist of the test of heterogeneity, which indicates 

the rejection of the null hypothesis of homogeneity. The results additionally include the Z-test, 

which tests the significance of the combined ES. The Z-test indicates statistical significance under 

both FEM and REM.  For the test of heterogeneity, Cipollina and Salvatici (2010) indicate that the 

test could be spurious, in that homogeneity may be rejected even when the individual ESs do not 

differ significantly. This is attributed to low statistical power of the Q test. However, Card (2012) 

provides a simple chart using the I2 index as the rule of thumb to infer about heterogeneity. The 

chart displays the minimum detectable heterogeneity in connection with the number of studies that 

will result in a statistically significant value of Q. If the minimum detectable heterogeneity is less 

than the computed I2 index in a specific number of studies, then concluding heterogeneity is 

reasonable. Based on this, the conclusion of heterogeneity is adequate. Details on the meta-analysis 

on overall RTAs effects are reported in Table 1.4. Table 1.5 displays the meta-analysis of the RTA 

effect under different estimation methods. 

 

Table 1.4: Meta-analyses of RTA effects on trade 

Effects Pooled estimates Lower bound  Upper bound  Q-Statistic I-square Z-Statistic 

Fixed 0.406 0.383 0.429 1981.24 93.8% 34.98 

Random 0.634 0.526 0.742 1981.24 93.8% 34.98 
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Table 1.5: Meta-analysis of estimated RTA effects under different estimation methods 

Methods Pooled 

estimates 

ES Lower  

bound of 

95% CI 

Upper 

bound of 

95% CI 

Q-Stat I-square Z-Stat 

RE FEM 0.196 0.083 0.309 41.040 95.10% 3.4 

 REM 1.262 -0.151 2.675 41.040 95.10% 3.4 

OLS FEM 0.600 0.542 0.658 477.470 93.90% 20.3 

 REM 0.896 0.635 1.158 477.470 93.90% 20.3 

FE FEM 0.270 0.232 0.307 703.510 97.90% 14.2 

 REM 0.532 0.249 0.815 703.510 97.90% 14.2 

HT FEM 0.412 0.343 0.481 177.900 93.80% 11.7 

 REM 0.651 0.334 0.968 177.900 93.80% 11.7 

Tobit FEM 0.395 0.334 0.457 136.450 72.90% 12.6 

 REM 0.451 0.216 0.686 136.450 72.90% 12.6 

WLS 

 

FEM 0.567 0.515 0.620 300.650 92.30% 21.2 

REM 0.525 0.333 0.717 300.650 92.30% 21.2 

 

 

 

For the combined ES of RTAs, the confidence interval (CI) under both FEM and REM is greater 

than zero. This is possible indication that African RTAs may have a positive trade effect. The 

estimates obtained under FEM (0.406) and REM (0.634) are considerably smaller compared to the 

simple mean effect of 0.86. The results indicate that the African RTAs increase bilateral trade 

between 49 and 89%. The I2 index indicates that about the 94% of total variance is explained by 

between-study variance. With regard to the ES for the different estimation techniques, the RE and 

OLS estimates report the highest RTAs effects on trade from 140 to 250%. The FE, HT and WLS 

estimates fall within the confidence interval of the random effect estimates of the overall RTA.  

Inference from results based on weighted and un-weighted averages must be drawn with 

caution especially if there is an evidence of publication bias (Stanley and Doucouliagos, 2012). 

Thus, the next section conducts a publication bias test and also controls for individual difference in 

the previous studies. 

1.4.2. Publication Bias and Meta-Regression  

Although, the previous studies employed the same gravity specification, there are some differences 
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especially in the estimation techniques, type of the data (cross-sectional or panel data), the different 

RTAs under study, the way econometric concerns of the zero flows and MRT were dealt with and 

whether the studies have been published or not. One major criticism of meta-analysis is publication 

bias, which can affect the combined ES. This mostly happens because of the preference of academic 

journals to accept papers that report statistically significant results. A conventional method common 

in meta-analysis to determine this publication bias is the funnel plot. Typically, the funnel graph is 

scatterplot of the inverse of the standard errors (1/Se) relative to the individual effect sizes. Figure 

1.1 is the funnel plot of the individual estimates. 

 

Figure 1.1: Funnel plot 

 

 

The funnel plot indicates the absence of publication bias if the plot has a pictorial view of an 

inverted funnel. The funnel plot typically has the shape of an inverted funnel but does not have a 

perfectly symmetric shape. Rose and Stanley (2005) note that asymmetry is a mark of a publication 

bias. The funnel plot although very useful tends to be susceptible because of the subjective 

interpretation especially about symmetry. Thus, a simpler and appealing statistical technique using 

funnel asymmetry test (FAT) can confirm the presence or absence of publication bias. This involves 

regressing ESs on their standard errors as in equation (4). 

 

𝛿𝑖 = 𝛽1 + 𝛽0𝑆𝑒𝑖 + 휀𝑖                                                                                                                                      (4) 
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Stanley (2005) finds that since the ESs are obtained from individual studies with different 

sample sizes and modelling variation, the disturbance term will be heteroscedastic. Thus, the WLS 

is an apparent method to obtain the efficient coefficient, resulting in the transformation of equation 

(2) by dividing by Sei.  

ti = β0 +
1

𝑆𝑒𝑖
𝛽1  + ϵi                                                                                                                                                                                          (5) 

In equation (2), I regress the t-statistic on the inverse of the standard errors and test for 

statistical significant of β0 = 0, which is FAT. FAT is considered as the test of asymmetry of 

funnel plot and it tests the presence of publication bias. This is because without publication bias the 

ESs will be independent of the standard errors. Additionally, from equation (2) you conduct a 

precision-effect test (PET), which is a test of statistical significance of 𝛽1 = 0 indicating a genuine 

true effect. A more robust approach indicated by Stanley and Doucouliagos (2012) to obtain an 

improved meta-average after correction of publication bias is the precision-effect estimate with 

standard error (PEESE). PEESE uses the variance rather than standard error as in equation (4). 

 

Table 1.6: Publication bias regression 

Dependent variable: t-statistics FAT/PET PEESE 

Precision (𝟏 𝒔𝒆⁄ ) 0.240*** 0.198*** 

 (0.0686) (0.0767) 

Standard  error (se) - -0.470** 

  (0.203) 

Constant (𝜷𝟎) 1.721*** 2.242*** 

 (0.386) (0.0550) 

Observations 123 123 

R-squared 0.094 0.107 

 Robust standard errors in parentheses.  *** (**) [*] denote significance at p<.01 (p<.05) [p<.10]. 

 

 

Table 1.6 indicates statistically significant β0, thus, revealing an asymmetry or publication bias, 

which could not explicitly be viewed from the funnel graph. The PET confirms a genuine RTA 

effect as the precision variable was statistically significant. The meta-average corrected for 

publication bias has an estimate of 0.240 while the PEESE has a slightly lower effect of 0.198. This 
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indicates a general modest RTA effect of 22% (𝑒0.198-1) to 27% (𝑒0.240-1) for African regional 

blocs. This confirms publication bias ranging between 2 to 4 if compared with the weighted and un-

weighted averages in previous empirical papers on African RTAs.  

 

 

Table 1.7: Meta-regression analysis results 

Dependent variable: t-statistics Model 1 Model 2 

Inverse of std. error 1.932*** 1.877*** 

 (0.393) (0.355) 

Number of countries 0.00241 -0.00310 

 (0.00232) (0.00243) 

Type of data (Cross section=0/panel=1) 0.0940 0.141 

 (0.229) (0.321) 

Control for Zero flows -0.353* -0.432*** 

 (0.188) (0.154) 

Published -1.078*** -0.456 

 (0.339) (0.315) 

Control for MRT -1.054*** -0.821*** 

 (0.347) (0.278) 

Fixed effect -0.638* -0.142 

 (0.331) (0.231) 

Hausman-Taylor -0.798** -0.408 

 (0.310) (0.260) 

Ordinary least square -0.261* -0.232*** 

 (0.136) (0.0753) 

Random effect -0.894*** 0.0755 

 (0.207) (0.226) 

Tobit -0.315** -0.364*** 

 (0.136) (0.110) 

Constant 0.140 0.679* 

 (0.375) (0.378) 

Control for specific RTAs No Yes 

Observations 123 123 

R-squared 0.393 0.765 

             Robust standard errors in parentheses. *** (**) [*] denote significance at p<.01 (p<.05) [p<.10]. 

 

 



 

16 

 

In assessing how the study characteristics and estimation techniques influence findings from 

individual studies, a multivariate MRA was employed. In this MRA, the t-statistics of the effect 

sizes are regressed on the study characteristics and different estimation techniques in line with 

Stanley et al. (2013). Results of the MRA are presented in Table 1.7. Two models are estimated, 

model 2 controls for the specific RTAs, while this is not done in model 1. Results indicate that the 

study characteristics affect the RTA effects on trade considerably and the estimation techniques 

significantly influence the estimates. Additionally, whether the econometric concerns of zero flows 

and MTR are accounted for, influence the impacts of RTAs on trade. 

Studies that control for MRT, using the remoteness index, tend to have lower estimates and 

similarly apply to studies that control for zero flows, by use of the Tobit estimator or replacing zero 

flows with an arbitrary value. This emphasizes that the trade-creating effect of RTAs may also be 

significantly overstated if the two main econometric concerns are disregarded. In the next sections, I 

estimate the RTA effects and compare the estimation methods employed in previous studies with 

when a more theoretically-consistent MRT and PPML are used. 

1.4.3. The Gravity Model  

The gravity model specifies that trade flow— exports (𝑋𝑖𝑗) is directly proportional to the exporter’s 

gross domestic product (GDP) (𝑌𝑖) and the importer’s GDP (𝑌𝑗) and inversely proportional to the 

distance (𝑑𝑖𝑗) between countries 𝑖 and 𝑗. The GDP of country 𝑖 signifies the capacities of the 

exporter as supplier to all destinations 𝑗 and similarly, the GDP of country 𝑗  indicates the market 

demand potential of the importer from all origins 𝑖. More important for the gravity model has been 

the comprehensive theoretical derivation by Anderson (1979) based on standard economic 

techniques. This discards the earlier critique of the model lacking sound micro-economic 

foundation. 

The specification of the model has evolved over the years. Evolving from the naive 

specification, in which the traditional gravity equation is augmented with bilateral accessibility 

variables, to the inclusion of multilateral resistance term. Anderson and van Wincoop (2003) 

emphasize that trade flow would not depend only on bilateral accessibility between two trading 

countries but their relative position to the rest of world. The multilateral resistance is unobserved 

hence may lead to omitted variable bias. 

Apart from this omitted variable bias, there is the concern of possible endogeneity emanating 

from reverse causality or simultaneity. The simultaneity arises when countries that trade extensively 
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are more likely to form trade agreements. In an African context, this may not be serious as most of 

these African RTAs were formed when intra-regional trade flows were low. However, the main 

variable of interest, RTA, is also lagged which can also correct for simultaneity (cf., Baier et al., 

2008). Endogeneity may also arise from the omitted variables such as historical, cultural, political 

and business factors that can affect the bilateral trade between two countries. This may produce 

inconsistent estimates when relevant proxies for these factors are not used to control for them. 

Essentially, the fixed effects and time-varying political and economic variables would deal with the 

omitted variables in the gravity equation. Thus, the baseline model is specified in the log-log 

functional form (equation 6), with both the dyadic fixed effects and time effects. The estimation of 

the gravity model strictly measures the ex-post effect of African RTAs and follows other several 

papers to use an indicator variable to capture an RTA effect (cf., Baier et al., 2008; Egger et al., 

2011; Kohl, 2014). Since the African RTAs are regional economic blocs, the effect captures broadly 

economic co-operation as it entails market integration, regional co-operation and development 

integration (Lee, 2003). 

 

ln(Xijt) = αij + αt + βlnMit + γlnMjt + ρDij(t) + δRTA𝑖𝑗𝑡 + εijt                                                      (6) 

 

αij is the dyadic fixed effect, αt are the time dummies and εijt is the error term. Mi(j)t is the 

vector of monadic variables of the exporter (importer) in the gravity equation, and they consist of 

GDP, MRT, population, geographical area, democracy and conflict indicators. Dij(t) is the vector of 

dyadic time-invariant (variant) variables; consisting of distance between 𝑖 and 𝑗,  indicator variables 

that equal one if  𝑖 and 𝑗 share a border, have a common language, have a common currency and are 

both members of WTO/GATT. The variables of interest include a dummy for all the five major 

RTAs, AMU, COMESA, ECCAS, ECOWAS and SADC. The control group is the pair of African 

countries who do not share membership of regional economic blocs. According to Baier et al. 

(2008), RTA signed a particular year could not have effect concurrently; it takes 5 to 10 years. 

Thus, there is a need to lag the RTAs to cater for phased-in that characterized most RTAs 

agreements. The dependent variable (Xijt) is the export from country 𝑖 to country 𝑗 at time t and 

independent variables of interest are the lag RTAs for five years.  
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1.4.4. Econometric Concerns 

Introducing dyadic fixed effects cannot proxy for the MRT because they are not time-varying. 

However, the time-varying fixed effects in panel data lead to a number of problems (cf., Baier and 

Bergstrand, 2010). For instance, they cite that many important policy relevant variables are 

differenced away.  In order to address this issue, I explicitly introduced the Baier and Bergstrand 

(2010) proxy variable for measurement of MRT, which is consistent with theoretical derivation of 

the gravity model. This approach has been used in Egger and Nelson (2011) and Berger et al. 

(2013). In this approach the multilateral resistance term is derived from the first-order log-linear 

Taylor expansion of the multilateral price equations within the theoretical gravity equation which 

yields an empirical reduced-form equation (7). This measure is a simple average of multilateral 

relative to world trade cost, and this is replaced with observable dyadic trade variables such as 

distance, border, common currency, language, etc. 

 

𝑀𝑅𝑇𝑖(𝑗)𝑡 =
1

𝑁
[∑ 𝑙𝑛𝑡𝑖𝑗𝑡 + ∑ 𝑙𝑛𝑡𝑖𝑗𝑡 −

𝑁
𝑗

𝑁
𝑖

1

𝑁
(∑ ∑ 𝑙𝑛𝑡𝑖𝑗𝑡

𝑁
𝑗

𝑁
𝑖 )]                                                                   (7)    

 

For the zero flows, different solutions have traditionally been used. Apart from the majority of 

previous empirical studies dropping the zero values, others rely on the Tobit estimation and adding 

of arbitrary small value to trade flow. These approaches would lead to inconsistent estimates 

especially if the zero flows are not randomly distributed. This seems to be the case in our sample, as 

about 85% of the zero flows occur in country-pairs not in any RTA. The inconsistency of the 

estimates will be pervasive in an all-African trade flow data as SST (2006) indicate that severity of 

the inconsistency depends on the proportion of zero flows. In dealing with the zero flows, two 

major approaches are known as well-behaved, the Heckman-based method proposed by Helpman et 

al. (2008) and PPML proposed by SST (2006) as compared to Tobit. Left-censoring at zero as 

employed in the Tobit estimator for trade data is not a plausible assumption, and this produces 

inconsistent estimates (ibid). However, Head and Mayer (2014) show with simulations that the 

PPML is the best approach in handling the zero flows. In that view, I rely on the PPML as a 

solution to deal with the zero flows. For the PPML, the expected trade is modelled using an 

exponential function as in equation (8), where exports are now measured at level. 

 

𝐸(𝑋𝑖𝑗𝑡|𝑍𝑖𝑗𝑡) = exp(αij + αt + βlnMit + γlnMjt + γDij(t) + δRTA𝑖𝑗𝑡 + εijt)                                 (8) 
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In assessing the sensitivity of the RTA effects on trade, I employ different estimation methods 

used by previous studies in dealing with zero flows. Using different estimation methods helps to 

compare the estimation methods of previous studies with the PPML and also to empirically 

determine the sensitivity of the RTA effects on trade to the different estimation methods. Details on 

the RTA effects are reported in Table 1.8 and coefficients of control variables in Table 1.11A in the 

Appendix 1. 

 

    Table 1.8: Empirical results under different estimation methods 

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

Estimator OLS RE FE FE Tobit PPML PPML 

        

Dep. variable lnX_ij lnX_ij lnX_ij Ln(X_ij+1) Ln(X_ij+1) X_ij X_ij 

African RTAs         

AMU 1.051*** 0.233 0.165 -0.0358 -1.076* 0.0173 0.00241 

 (0.133) (0.272) (0.296) (0.610) (0.636) (1.532) (0.197) 

COMESA 0.884*** 0.881*** 1.409*** 1.411*** 2.656*** 0.452* 0.390* 

 (0.113) (0.283) (0.359) (0.457) (0.612) (0.251) (0.234) 

ECCAS -0.491*** -0.324 -0.504 -0.267 0.155 1.470** -0.0238 

 (0.138) (0.344) (0.465) (0.771) (0.803) (0.661) (0.378) 

ECOWAS 0.871*** 0.376** -0.303 0.258 5.664*** 1.765*** 1.097*** 

 (0.0682) (0.166) (0.235) (0.669) (0.528) (0.478) (0.361) 

SADC 1.434*** 0.756*** 0.536 2.542*** 3.678*** 1.141 0.649** 

 (0.105) (0.267) (0.332) (0.836) (0.644) (0.831) (0.320) 

Observations 17,709 17,709 17,709 34,845 34,845 34,511 34,511 

Fixed effects No Yes Yes Yes Yes Yes Yes 

Control for zeros  No No No No Yes Yes Yes 

MRT No No No No No No Yes 

Note: For the Tobit and PPML, the reported coefficients are average treatment effect, thus comparable to other models. 

All the controlling standard gravity variables and B&B multilateral resistance terms for trade cost variables are reported 

in Table 1.11A in the Appendix 1. The RTA variables are lagged by 5 year period and qualitatively the results do not 

change for lag periods less than 5 years. Time fixed effects are included. Robust standard errors in parentheses. *** (**) 

[*] denote significance at p<.01 (p<.05) [p<.10].  

  

 

The standard controlling variables in models have expected signs. PPML estimates for exporter and 

importer GDPs are not close to one, a point well-noted by SST (2006). Focusing on trade policy 
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variables of interest, the RTAs, one noticeable trend is the sensitivity of the impact of RTAs to 

different estimation techniques. The estimates differ considerably in sign, size and significance. 

Comparing the other estimation techniques to PPML in columns 6 and 7 is an obvious observation 

of upward bias in the coefficient of the RTAs. In column 7, I control for multilateral resistance 

using Baier and Bergstrand (2010) proxy, and the magnitude of the estimates reduces significantly.  

With the exception of PPML, the coefficients of the other estimation techniques report a very 

high magnitude of RTA effects on bilateral trade. For instance, the approach of adding an arbitrary 

value (1) to exports reports an RTA impact of over 900% (𝑒𝟐.𝟓𝟒𝟐 − 1) in contrast to between the 

range of 90% to 200%, when zero flows and multilateral resistance are correctly dealt with. A 900% 

impact is obviously an overestimated effect and unrealistic. This upward bias is conspicuously 

higher in the Tobit and FE estimations, when zero flows are replaced with small values. Although, 

regional economic blocs’ impact on trade in the PPML model is still large, this is significantly 

lower than estimates obtained from other estimation methods and the combined effect size from the 

meta-analysis. The magnitude of the effect could be large especially if the impact captures market 

integration as well as regional co-operation and development integration. Our results are 

comparable to a more current study by Kohl (2014), who finds that an estimate of 1.156 (217%) for 

SADC after controlling for some major econometric concerns. 

 Apart from the significantly overestimated impact of these regional blocs in other estimation 

methods, most of the blocs tend to have significant positive effects as well, which may be a 

spurious outcome. A comparative assessment of the regional economic blocs delineates a varying 

effect, an indication that the performance and progress of the RTAs across the continent are 

unequal. Specifically, ECOWAS and SADC are the only regional blocs that have significant 

positive impact on trade while COMESA has a positive effect but only statistically significant at 

10%. AMU and ECCAS do not contribute significantly to intra-regional trade flow. These two 

blocs have almost been defunct because most of member states are highly politically unstable and 

ravage by series of conflicts.  The positive impact of ECOWAS and SADC compared to the other 

regional blocs is also plausible. ECOWAS and SADC are more advanced especially in promoting 

regional co-operation. For instance, both blocs have implemented successfully the free movement 

of people across the member states and there is also sectoral coordination of economic and physical 

infrastructure within both blocs. Examples of regional projects include, the West Africa Gas 

Pipeline which supplies gas from Nigeria to other members of ECOWAS and an energy power pool 

within SADC. 
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1.5. Conclusion 

In summary, this paper reviews the results of previous empirical papers assessing the impact of 

various African RTAs on trade. The results from the meta-analysis of previous empirical papers 

indicate that there was an explicit upward bias in RTA effect on trade arising from publication bias. 

The meta-analysis indicates that African RTAs have general positive effects on bilateral trade, with 

a modest effect of 22%. The meta-regression analysis also indicates that the effect sizes of these 

previous papers critically depend on the study characteristics and the estimation techniques 

employed. The empirical results evidently support this by demonstrating that trade-creating impacts 

of RTAs are highly sensitive to the estimation methods employed. The effect of the RTAs tends to 

be overestimated when MRT and zero flows are incorrectly dealt with.  

Contrary to the general pessimistic connotation of all African RTAs of not contributing  

significantly to intra-African trade, the results otherwise show that ECOWAS and SADC have 

contributed significantly to trade. The pace of progress and performance across African RTAs is 

highly unequal. The result gives credence to the UNECA (2012) report that African RTAs have 

shown contrasting outcomes with some achieving tangible and modest outcomes whereas others 

have realized disappointing results. As a way for further research on the effectiveness of African 

RTAs, it will be worthwhile to examine how these RTAs affect trade both at intensive and 

extensive margins and how they have contributed to diversification of exports over time.         
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1.6. Appendix 1: 

Table 1.9A: Regional blocs in Africa and current status 

RTAs  

(year of 

formation) 

Members Main Objectives Current Status 

 SADC  

(1994) 

Angola, Botswana,  

DR Congo, Lesotho, 

Malawi, Mauritius, 

Mozambique, Namibia, 

Seychelles, South Africa, 

Swaziland, Tanzania, 

Zambia, Zimbabwe,  

-To promote deeper 

economic integration. -

-To establish common 

political, economic and 

social policies and 

values.  

-To strengthen regional 

security. 

-Tariffs removed and cover all 

products. 

-Power pool in place 

-Peace and security mechanism 

in place 

-Macroeconomic convergence 

in place 

-Free movement of people 

ECOWAS 

(1975) 

Ghana, The Gambia, 

Sierra Leone, Nigeria, 

Guinea, Togo, Benin, 

Cote  D’Ivorie, Senegal, 

Mali, Liberia, Cape 

Verde, Burkina Faso, 

Niger, Guinea Bissau 

-To promote 

cooperation and 

development in all 

economic activities. 

-To establish a FTA 

-To establish a 

common external tariff 

-Ensure free movement 

of people. 

-Tariffs removed on 

unprocessed goods and 

traditional handicraft. 

-Full elimination on tariffs on 

industrial good started by Benin 

-Second monetary zone in 

progress 

- Free movement of people 

-Macroeconomic convergence 

in place 

COMESA 

 (1993) 

Burundi, Comoros, 

Libya, Djibouti, DR 

Congo, Egypt, Eritrea, 

Ethiopia, Kenya, 

Madagascar, Malawi, 

Mauritius, Rwanda, 

Seychelles, Sudan, 

Swaziland,  Uganda, 

Zambia, Zimbabwe. 

-To Promote 

development, regional 

cooperation and 

integration.  

-To establish full FTA  

-To create a custom 

union. 

-FTA established and covers all 

goods 

-A custom union launched in 

2009 

 

AMU  

(1989) 

Algeria, Libya, Morocco, 

Mauritania, Tunisia 

-To establish a 

common market.  

–To provide intra-

union free trade,  

-To erect a common 

external tariff 

-Ensure free movement 

of people 

-FTA established and covers 

agricultural products 

-High political instability and 

insecurity hindering progress 

  

ECCAS 

(1983) 

Angola, Burundi, Chad, 

Cameroon, Central 

African Republic, DR 

Congo,  Congo, 

Equatorial Guinea, 

Gabon, Rwanda, Sao 

Tome and Principe 

-To promote regional 

cooperation and 

integration.  

-To abolish trade 

restrictions 

-To establish a 

common external tariff. 

-FTA established. 

-insecurity in the region has 

hindered progress 

Compiled from: Söderbaum (1996) and UNECA (2012). 

http://en.reingex.com/Cameroon-Business-Economy.asp
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Table 1.10A: Descriptive results from the studies 

Studies  Publication Mean of RTA 

effect 

Standard 

deviation 

Foroutan and Pritchett (1993) Journal of African Economies 0.75 1.42 

Carrere (2004) Journal of African Economies 0.85 0.50 

Musila (2005) Journal of African Economies 0.42 0.61 

Longo and Sekkat (2004) World Development 1.81 0.63 

Cernat (2001) Global Economy Quarterly 1.28 0.60 

Deme (1995) Review of black political economy 0.68 0.24 

Herman et al. ( 2011) African Finance  Journal 1.90 0.00 

Kirkpatrick and Watanabe (2005) Manchester School 1.53 0.80 

Elbadawi (1997) Book 1.10 2.11 

Afesorgbor and van Bergeijk 

(2011) Working paper 2.01 0.27 

Ogunkola (1998) Working paper 0.67 0.80 

Ott and Patino (2009) Working paper -0.01 0.17 

Subramanian &Tamirisa (2001) Working paper 0.44 2.01 

Turkson (2012) Working paper 0.11 0.43 
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Table 1.11A: Empirical results under different estimation methods  

 (1) (2) (3) (4) (5) (8) (9) 

Estimator OLS RE FE FE Tobit PPML PPML 

        

Dep. variable lnX_ij lnX_ij lnX_ij Ln(X_ij+1) Ln(X_ij+1) X_ij X_ij 

Ln GDP_i 1.184*** 0.873*** 0.631*** 0.454*** 1.273*** 0.655*** 0.668*** 

 (0.0239) (0.0657) (0.105) (0.154) (0.128) (0.152) (0.112) 

Ln GDP_j 0.883*** 0.520*** 0.288*** 0.540*** 1.351*** 0.454*** 0.526*** 

 (0.0220) (0.0529) (0.0875) (0.158) (0.123) (0.106) (0.0982) 

Ln population_i -0.0760** 0.173** -0.739 0.371 1.339*** 0.339* 0.371** 

 (0.0325) (0.0867) (0.625) (0.973) (0.194) (0.186) (0.155) 

Ln population_j -0.135*** 0.207*** 2.205*** 2.017** 0.860*** 0.296** 0.200 

 (0.0291) (0.0764) (0.623) (0.950) (0.190) (0.138) (0.122) 

Ln area_i -0.223*** -0.195***      

 (0.0197) (0.0516)      

Ln area_j -0.218*** -0.177***      

 (0.0190) (0.0502)      

Democracy_i -0.0351 0.0801 0.136 -0.270* -0.647*** 0.112 0.153 

 (0.0493) (0.0861) (0.0929) (0.146) (0.154) (0.157) (0.152) 

Democracy_j 0.00533 0.265*** 0.301*** 0.202 0.427*** -0.0586 -0.0233 

 (0.0504) (0.0823) (0.0877) (0.138) (0.154) (0.136) (0.148) 

Conflict_i 0.169*** 0.0760* 0.0810* 0.223*** 0.292** -0.0467 -0.0444 

 (0.0621) (0.0445) (0.0449) (0.0696) (0.139) (0.0688) (0.0572) 

Conflict_j 0.00386 0.00663 0.0237 0.172** 0.301** -0.0623 -0.0583* 

 (0.0604) (0.0442) (0.0447) (0.0693) (0.135) (0.0513) (0.0354) 

Common currency 0.281*** 0.0190 -0.717* -0.371 3.134*** 0.904** 1.751*** 

 (0.0699) (0.206) (0.376) (0.344) (0.535) (0.360) (0.617) 

WTO/GATT 0.415*** -0.0599 -0.297** -0.384* -0.130 0.133 0.636*** 

 (0.0480) (0.110) (0.140) (0.228) (0.195) (0.162) (0.205) 

Ln distance_ij -1.363*** -1.300***      

 (0.0389) (0.111)      

Common language 0.319*** 0.397**      

 (0.0568) (0.158)      

Border 0.947*** 1.475***      

 (0.0681) (0.226)      

Common colonizer 0.562*** 0.490***      

 (0.0573) (0.166)      

MRT_RTA       -0.00172 

       (0.169) 

MRT_WTO       -0.481 

       (0.405) 

MRT_distance       -1.600*** 

       (0.143) 

MRT_border       0.354 

       (1.177) 

MRT_language       1.031*** 

       (0.245) 

MRT_currency       -1.946** 

       (0.873) 

Constant 9.715*** 13.18*** 1.392 -6.040* -24.51*** 2.928* 1.313 

 (0.477) (1.271) (2.339) (3.288) (1.430) (1.762) (1.536) 

Observations 17,709 17,709 17,709 34,845 34,845 34,511 34,511 

R-squared 0.378 - 0.094 0.109 - - - 

Note: Table 1.11A is a continuation of Table 1.8, reporting the coefficients for standard gravity and political variables.  

Time effects are included. Robust standard errors in parentheses. *** (**) [*] denote significance at p<.01 (p<.05) 

[p<.10].  
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Abstract: 

Several studies highlight that exporters in least developed countries (LDCs) face substantial trade 

costs when exporting to developed countries (DCs). To this end, granting preferential market access 

to LDCs by DCs is expected to play a pivotal role especially in reducing trade costs and ultimately 

promote trade and development in LDCs. However, granting preferential market access may be 

necessary but not a sufficient condition to promote economic development in the case of LDCs 

mainly because there are endemic structural constraints. These constraints undermine the capacity 

of LDCs’ producers to utilize these market access opportunities effectively. Focusing on the EU-

ACP non-reciprocal preferential market access, we show that the EU preferential scheme is 

effective in promoting exports; however, this market access only improves economic development 

if it is complemented with a sufficient level of foreign aid.   
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2.1. Introduction 

The new economic geography (NEG) theory states that the degree of market access can explain 

cross-country differences in the level of economic development, in that greater market access is 

associated with a higher income level. To show the relevance of this theory, Waugh (2010) provides 

strong theoretical and empirical evidence on the quantitative importance of trade frictions to 

explaining cross-country differences in per capita income between least developed countries 

(LDCs) and developed countries (DCs). Confirming the relevance of market access to economic 

development in a specific country case is Redding and Venables’ (2004) estimation that a country 

like Zimbabwe stands to realize a significant improvement in its GDP per capita of about 80% if 

Zimbabwe has unlimited market access to the EU. 

Myriad channels have been identified through which market access can promote economic 

development in LDCs. Collier and Venables (2007) emphasize two main channels; transfer of rent 

through import tariff not received by DCs and export supply response through job-creating 

opportunities for domestic exporting firms. Acemoglu et al. (2005) emphasize that greater market 

access may facilitate economic development through the adoption of DCs’ institutions.  At the firm 

level, various channels have been identified through which foreign market access can affect 

economic development. For instance, exporting firms’ productivity is enhanced through learning by 

exporting and higher wages for employees working in exporting firms. To this end, preferential 

market access remains a viable and relevant trade policy tool to improve market access for LDCs. 

However, granting preferential market access may be necessary but not a sufficient condition 

to promote economic development in the case of LDCs. Stiglitz and Charlton (2005) emphasize that 

unless complementary policies geared towards minimizing the structural constraints that are 

endemic in LDCs, market access would create opportunities but not effectively produce 

development. These constraints mostly undermine the supply capacity of the LDCs and they include 

for example technological backwardness, high transport costs, poor infrastructure and weak 

government institutions. To this end, foreign aid taking the forms of development and technical 

assistance may play a pivotal role especially in reducing the supply-side constraints that most LDCs 

face. Reducing these supply-side constraints should translate to lower trade costs for LDCs’ 

exporters as Hoekman and Nicita (2011) emphasize that the behind-the-border trade barriers, which 

take the forms of poor infrastructure and high transports costs constitute a substantial disincentive to 

LDCs’ exports to DCs. 
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Focusing on supply-side constraints, Silva and Nelson (2012) argue that foreign aid used in 

the provision of trade-related projects and trade-supportive infrastructures would improve allocative 

efficiency and production capacity to enhance trade and development. For instance, aid funded 

projects could help reduce the procedural and regulatory trade obstacles that exporters faced in 

exporting to advanced foreign markets. Alternatively, the aid funds can directly be used to enhance 

the capacity of producers or farmers to tailor their products to the high quality standards of more 

advanced countries. Conversely, another strand of literature argues that foreign aid may cause the 

Dutch disease and price distortions that are inimical to the export competitiveness of aid-receiving 

countries (Rajan and Subramanian, 2011). 

Thus to test the role of market access with or without complementary policies, we use the 

European Union (EU)  preferential market access granted to African, Caribbean and Pacific (ACP) 

countries. Exemplified in the EU-ACP preferential trade agreement (PTAs) is the granting of non-

reciprocal preferential market access in addition to complementary policies, wholly targeted at 

reducing the supply-side constraints.  In one instance, the complementary policy involves the 

provision of development and technical assistance through the European Development Fund (EDF). 

This EDF was established solely for the purpose of providing funding and support for trading 

activities in the ACP preference-beneficiary countries. In addition, various members of the EU 

provide aid for infrastructural activities in the ACP states. In this sense, foreign aid would 

complement market access by reducing the supply-side constraints in order to help preference-

receiving countries utilize their market access opportunity more effectively.   

In the second instance, the EU-ACP framework extends beyond just creating market access as it 

incorporates mechanisms targeted at promoting industrialization, food security and self-sufficiency, 

diversification of ACP economies, promotion of the private sector and increasing regional 

cooperation. It also focuses on building strong institutions such as human rights, democracy and 

good governance, strengthening of the position of women, protection of the environment and 

decentralized cooperation. The EU-ACP preferential framework is consistent with the popular 

Generalized System of Preferences (GSP) under the United Nation Conference for Trade and 

Development (UNCTAD) arrangement that seeks to raise export earnings and promote 

industrialization and development in the preference-receiving countries.  

From the empirical perspectives, separate studies that focus on the effectiveness of non-

reciprocal PTAs in promoting exports have produced mixed results. Bureau et al. (2007) and Frazer 

and Van Biesebroeck (2010), by focusing on product coverage and preferential margins, find high 
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utilization rates of the EU and US preferential schemes. Without focusing on any donor-specific 

PTAs, Rose (2004) and Aiello et al. (2010), using the gravity model, conclude that PTAs have a 

strong positive effect by doubling trade. Comparing specific PTAs, Nilsson (2002) and Manchin 

(2006) find a significant and positive effect on exports in contrast to Lederman and Özden (2004), 

who find the US PTA to have a negative effect on imports. On the other side, are studies that have 

looked separately at the effect of foreign aid or market access on economic development (cf. 

Doucouliagos and Paldam, 2011; Bosker and Garretsen, 2012).  

While all these studies have looked separately at the effectiveness of preferential market 

access and foreign aid on trade and development, we connect these two different strands of 

literature. Thus, we follow the conditional approach similar to Burnside and Dollar (2000) by 

investigating whether market access would be more effective in preference-beneficiary countries 

that received more foreign aid. The principal contributions of our paper are twofold. First, we 

extend the effectiveness measure of the PTAs from trade to economic development.
5
 This is 

important because one of the core objectives of the PTAs according to UNCTAD is to accelerate 

economic development of the preference-receiving countries. Second, we examine the role of 

foreign aid as an important element that could enhance the effectiveness of preferential market 

access. Thus, we analyze whether exists any differential effect of market access on economic 

development between low-aid and high-aid receiving countries.  

In this paper, we adopt a three-step procedure in the empirical strategy. In the first step, we 

use the gravity model to examine the effectiveness of EU-ACP PTA on bilateral trade. In using the 

gravity model, we deal with basic econometric concerns—zero trade flows and the multilateral 

resistance term (MRT). These concerns are relevant econometric concerns because if not adequately 

dealt with they can lead to biased and inconsistent results (cf. Anderson and van Wincoop, 2003; 

Santos-Silva and Tenreyro, 2006). In the second step, we construct a market access index from the 

gravity model based on the standard approach. This follows the new economic geography approach 

exactly as used in several studies (Redding and Venables, 2004; Head and Mayer, 2011; Bosker and 

Garretsen, 2012). In the third step, we examine the effectiveness of market access conditional on the 

level of foreign aid allocated to preference beneficiary countries. The estimation method in the third 

step strictly follows the Clemens et al. (2012) approach to correct for endogeneity. They emphasize 

the methods of lagging and differencing as more transparent and efficient rather than using weak 

                                                           
5
 Romalis (2007) looks at this but he focuses on trade preferences granted by the US and also uses trade openness as a 

measure of market access. We construct our market access index based on NEG theory. 



 

35 

 

instruments. This approach also corrects for autocorrelation, thus avoiding spurious results as our 

data consist of a large panel with long time series. 

Our results indicate that non-reciprocal preferential market access granted by the EU has a 

large positive and significant impact in fostering exports from ACP countries to EU; however, this 

trade-enhancing impact does not translate unconditionally into improving economic development. 

In particular, we find that the impact of market access on economic development is conditional on 

the level of foreign aid. In that, the impact of market access on economic development is a positive 

function of the level of foreign aid. More precisely, there is a differential effect of market access 

between high-aid and low-aid receiving countries. High-aid receiving ACP states experience a 

greater but modest positive impact of market access on GDP per capita compared to low-aid 

receiving ACP countries.  

 The rest of the paper proceeds as follows. Section 2.2 describes the data and main variables. 

Section 2.3 provides an empirical framework based on the gravity model and NEG theory. Section 

2.4 estimates the model and discusses the results. Section 2.5 concludes. 

 

2.2. Data description and source 

We focus on the entire group of ACP countries and their annual trade with the EU preference-

giving countries from 1970 to 2009.
6
 Restricting the scope to this period is appropriate in light of 

newly introduced reciprocal economic partnership agreements between the EU and the ACP 

countries in 2009. Using the ACP countries is appropriate as they enjoyed the best preferential 

market access among all developing countries (Persson and Wilhelmsson, 2013). The ACP group of 

states enjoyed more substantial benefits with more generous market access conditions under the 

Lome´/Cotonou Agreement compared to the EU general arrangement. UNCTAD (2001) indicates 

an extremely high trade weighted coverage of 99.9% for EU-ACP PTA. Traditionally, the PTAs 

were granted by a group of countries called the Quad countries (the US, the EU, Canada and Japan).  

In contrast to the other PTAs, the EU-ACP PTA provides a more extensive concession in terms of 

product coverage and it is also legally binding (ibid). The contractual binding element in the EU-

ACP agreement makes it distinct from the other Quad schemes as it limits unilateralism. This is 

important because Pomfret (2007) points out that the unilateral and revocable nature of the PTAs 

                                                           
6
 Table 2.6A in Appendix 2 provides the complete list of countries considered in the study. 
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made them feeble instruments in promoting exports, however, EU-ACP framework was an 

exception. 

 Data on trade is measured using export flows from 61 ACP countries to the 27 EU member 

countries. The use of all ACP and EU countries on which data was available gives us an added 

advantage of avoiding selection bias as we consider trade flows between the same trading partners 

over the time period. The variation in the sample emanates from the fact that trading countries 

joined the EU or ACP group of states at different times. Thus, our control group is the same trading 

partners but at a point in time they were not members of EU or ACP. To capture the fact that the 

EU-ACP framework was an integrated scheme and not to promote export in specific sectors/ 

products, we measure trade at an aggregated level rather than a disaggregated product level.
7
 In 

addition, the EU-ACP is a framework that extends beyond preferential trade access as it 

incorporates other economic development components such as EDF that was established to fund 

development and trading activities. The ACP states receive different amount of aid from the EU and 

all donors.  

For the first and second steps, we use export flows from the IMF direction of trade database and 

data on gravity model variables such as bilateral distance, Gross Domestic Product (GDP), 

population, geographical area, variables on colonial ties and trade agreements (EU-ACP and WTO) 

from the CEPII database. In line with Aidt and Gassebner’s (2010) argument that political regimes 

influence a country’s involvement in international trade, we also include a measure for political 

regimes sourced from Cheibub et al. (2010) which indicates whether a country is democratic or 

autocratic. The ACP countries have different political regimes, thus the need to control for stability 

of political and institutional quality. 

For the third step, we use actual net foreign aid disbursement (rather than commitments) 

sourced from the OECD database. In line with the aid literature, we account for size of recipient by 

using aid/GDP ratio and this differs substantially among the ACP countries. For instance, aid as 

percentage of GDP from EU and all donors have mean (standard deviation) of 5% (6%) and 12% 

(13%) respectively. There were countries like Cabo Verde, Guinea Bissau, etc. that average size of 

foreign aid was more than 30% of the size of their economy whereas this was less than 5% in 

countries such as Fiji, Gabon, Jamaica, etc. This underlines a striking heterogeneity in level of 

                                                           
7
.The PTA is tariff-free and quota-free, hence no differential margins apply to different product groups. Concessions 

were granted to ACP countries even for sensitive products but not to non-ACP countries. 
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aid/GDP among the ACP countries. It is expected that the use of foreign aid targeted at trading 

activities to support trade-related or economic infrastructures would minimize some of the structural 

bottlenecks endemic in the ACP countries. Thus, the EU-ACP framework provides a unique 

opportunity to test whether granting market access in addition to providing development and 

technical assistance for LDCs would produce more a positive synergy impact on economic 

development. 

For the basic controlling variables in line with Mankiw et al. (1992), we obtain data from the 

World Bank Development Indicators (WDI) database on gross primary school enrollment (proxy 

for human capital); gross domestic saving as percentage of GDP (proxy for physical investment) 

and population growth rate. Other controlling variables such as percentage of urban population; 

value added of agriculture to GDP and value added of oil to GDP are from WDI.  Additionally, we 

control for market potential to the rest of the world by using the sum of GDP of major trading 

partners (US, Canada, China, Japan) weighted by the inverse of bilateral distance as in Boulhol and 

de Serres (2010). Lastly, we use the Polity IV as control for measures of institution and policy 

quality as developed by Marshall et al. (2013).   

 

2.3. Empirical Framework 

Consistent with the objectives of the paper, we use a three-step estimation technique in assessing 

the trade and economic development effects of preferential market accesses. In the first step, we use 

the gravity model to assess the effectiveness of the EU-ACP PTA on exports from an ACP member 

state to an EU member. Following Anderson and van Wincoop (2003), we base our estimation on 

the benchmark gravity model as in equation (1). 

 

𝑙𝑛(𝑋𝑖𝑗𝑡) = 𝛼𝑖 + 𝛼𝑗 + 𝛼𝑡 + 𝛽𝑖𝑙𝑛𝑀𝑖𝑡 + 𝛽𝑗𝑙𝑛𝑀𝑗𝑡 + 𝛽𝑖𝑗𝐷𝑖𝑗(𝑡) + 𝛽𝐸𝑈_𝐴𝐶𝑃 𝑃𝑇𝐴𝑖𝑗𝑡−1 + 휀𝑖𝑗𝑡                (1) 

 

𝑋𝑖𝑗𝑡 is export flow from country 𝑖 to country 𝑗. 𝛼𝑖  and 𝛼𝑗 are the exporter and importer fixed 

effects respectively, and  𝛼𝑡 are the time dummies, 𝛽𝑠 are estimated coefficients and 휀𝑖𝑗𝑡 is the error 

term. 𝑀𝑖𝑡 and 𝑀𝑗𝑡 are vectors of monadic variables of the exporter and importer, respectively. The 

monadic variables consist of GDP, multilateral resistance term, population, geographical area and 

democracy indicator. 𝐷𝑖𝑗(𝑡) is the vector of dyadic time-invariant (variant) variables such as 
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distance between countries 𝑖 and 𝑗,  and  indicator variables that equal one if countries 𝑖 and 𝑗 have 

colonial ties, share a common language or both are members of GATT/WTO. The 

𝐸𝑈_𝐴𝐶𝑃 𝑃𝑇𝐴𝑖𝑗𝑡−1 is an indicator variable that equals one if countries 𝑖 and 𝑗 are members of the 

EU and the ACP group of states, respectively, at time t. In practice, we lag the PTA variable to 

account for the phased-in agreements and lagged terms of trade effect by virtue of institutional 

design of trade agreements (Baier et al., 2008). This approach may be more efficient especially 

when instrumental variables (IV) available may be weak. For instance, the use of colonial ties as an 

IV by Egger et al. (2011) would problematic under panel setting as this variable does not change 

over time. By lagging the PTA variable, we also minimize any potential bias that may emanate from 

simultaneity between trade and PTA formation.   

In the second step, we construct a market access index for each of the ACP countries to 

individual EU member countries.  The construction of the markets access index follows from the 

gravity model that relates bilateral exports between countries 𝑖 and 𝑗 to supply potentials (𝑠𝑖) of 

country 𝑖, market demand potentials (𝑚𝑗) of country 𝑗 and trade cost (𝑇𝑖𝑗) between them. This 

relationship is given by:  

 

𝑋𝑖𝑗 = 𝑠𝑖 [𝑚𝑗𝑇𝑖𝑗]⏟    
𝑀𝐴𝑖𝑗

                                                                                                                                       (2)  

The market access (MA) index is captured by market demand potentials (𝑚𝑗) of country 𝑗 and 

trade cost (𝑇𝑖𝑗). The market demand potentials of a country encompass mainly monadic variables 

for the importer in the gravity model such as GDP and population that make the importer a potential 

buyer of goods from the exporter. The trade cost is captured by a vector of dyadic variables 

including distance, common language, colonial ties and preferential trade agreement. Bilateral 

distance has a negative relationship with market access, in that, a longer bilateral distance would 

result in a higher trade cost emanating from higher costs of transport. A common language and 

colonial ties are supposed to have a reducing impact on trade costs as common language and culture 

would reduce the administrative costs associated with trade transactions. PTA takes a focal point in 

these dyadic determinants of trade cost as they can be used effectively to eliminate non-tariff and 

tariff barriers. The market potentials are captured using the estimated importer fixed effects (α𝑗) and 

trade cost estimated from the dyadic variables. Thus, we construct the market access index 

separately for each ACP country to each PTA donor and sum overall the donor countries for each 

year. More specifically, the MA index is estimated mathematically as in equation (4). 
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𝑀𝐴𝑖𝑡 =∑exp (

𝑛

𝑗

α𝑗𝑡)𝑇𝑖𝑗𝑡 
𝛽
                                                                                                                 (3)      

Following the approach of Redding and Venables (2004), Head and Mayer (2011) and Bosker 

and Garretsen (2012), equation (3) is estimated from parameters obtained from estimating the 

gravity model as in equation (1) but separately for each year. This is shown in equation (4). 

 

𝑀𝐴𝑖𝑡 =∑[exp (α𝑗𝑡)𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑖𝑗 
𝛽1𝑡 𝑒𝑥𝑝( 𝛽2𝑡𝑐𝑜𝑙𝑜𝑛𝑖𝑎𝑙𝑖𝑡𝑦𝑖𝑗 + 𝛽3𝑡𝑙𝑎𝑛𝑔𝑢𝑎𝑔𝑒𝑖𝑗 + 𝛽4𝑡𝑃𝑇𝐴𝑖𝑗𝑡)]

𝑛

𝑗

    (4)    

In the third step, the constructed MA index is used as the main variable of interest in cross-

country regressions to explain the differences in the level of economic development. Head and 

Mayer (2011) have shown empirically that the NEG framework is relevant and applicable to LDCs. 

In this framework, the wage rate any given firm is willing and able to pay is a function of distance 

weighted market access to foreign markets (Redding and Venables, 2004).  In line with the Head 

and Mayer (2011) assertion of a broader applicability of wage equation, we specify the wage 

equation similarly but augmented with human capital and other country-specific characteristics as in 

Boulhol and de Serres (2010) in equation (5). Given that we use total exports rather than 

manufacturing exports, we measure economic development in terms of GDP per capita (GDPpc) as 

in Head and Mayer (2011). The use of total exports enables the measurement of the overall impact 

of preferential market accesses, which basically covers both the primary and manufactured goods 

that ACP countries export to EU countries. 

 

 𝑙𝑛 𝐺𝐷𝑃𝑝𝑐𝑖𝑡 = 𝛼𝑓 + 𝛼𝑡 + 𝛽 𝑙𝑛(𝑀𝐴𝑖𝑡) + 𝛾𝑙𝑛 (𝐶𝑖𝑡) + 𝜖𝑖𝑡                                    (5)   

 

C𝑖 is a vector of control variables as in Bosker and Garretsen (2012). 𝛼𝑓 and 𝛼𝑡 are the 

country and time fixed effects respectively. We do not rely solely on the use of fixed effects as 

solutions to the endogeneity problems that characterized regression analyses of growth models. 

Head and Mayer (2011) also pinpoint to endogeneity arising from circular dependence in the 

domestic market access index construction as the construction involves the use of income levels. 

Although, this would not be problematic as our central focus is on foreign market access, we rely on 

first-differencing and lagging as used in Clemens et al. (2012) to solve any potential endogeneity.  
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In the final step, we introduce an interaction term between the constructed market access index 

and the aid variable as shown in equation (6). We treat the aid variable as both continuous and 

indicator variables. For the continuous variable, we use the raw aid/GDP ratio and include its square 

term as similarly done in Burnside and Dollar to investigate whether there is a diminishing return. 

In another way, the aid variable is converted into an indicator variable by using the threshold that if 

aid as a percentage of GDP received by a country in a particular year is greater than the 50th or 75th 

percentile for all countries in each year, then that country is labelled as a high-aid receiving country 

(the indicator variable takes the value of 1). Otherwise, the country is a low-aid receiving country 

with the indicator taking the value zero. The results for the aid indicator variable are reported in the 

robustness analysis section. 

 

𝑙𝑛(𝐺𝐷𝑃𝑝𝑐𝑖𝑡) = 𝛼𝑓 + 𝛼𝑡 + 𝛽 𝑙𝑛(𝑀𝐴𝑖𝑡) + 𝜂 𝐴𝑖𝑑𝑖𝑡 +𝛿𝑙𝑛(𝑀𝐴𝑖𝑡) ∗ (𝐴𝑖𝑑𝑖𝑡) + 𝛾 𝑙𝑛(𝐶𝑖𝑡) + 𝜖𝑖𝑡          (6)   

 

2.4. Estimations and Results  

2.4.1. Assessment of the EU-ACP PTA 

Estimating equation (1) brings to the fore two main econometric concerns—the multilateral 

resistance term and the zero flows. The multilateral resistance term highlights the fact that the trade 

flow between any two countries is not solely determined by the bilateral variables between these 

two countries, but also by their relative position to the rest of the world. Anderson and van Wincoop 

(2003) indicate that the MRT is theoretically consistent with the microeconomic derivation of the 

gravity model. Anderson and van Wincoop (2003) have shown that ignoring this term produces 

inconsistent estimates of standard gravity model coefficients. In order to best handle the omission, 

Feenstra (2004) recommends including time-varying fixed effects in the gravity regression. 

However, the inclusion of the exporter-year and importer-year fixed effects leads to high 

dimensional fixed effects and also many policy relevant variables are differenced away (cf., Baier 

and Bergstrand (B&B), 2010). To overcome these shortcomings, we follow the B&B (2010) proxy 

variable approach.
8
  

                                                           
8
 In this approach the multilateral resistance term is derived from the first-order log-linear Taylor expansion of the 

multilateral price equations within the theoretical gravity equation which yields an empirical reduced-form equation: 

MRTijt =
1

N
[∑ lnTijt + ∑ lnTijt −

N
j

N
i

1

N
(∑ ∑ lnTijt

N
j

N
i )]. This measure is simple averages of multilateral relative to world 

trade costs (Tijt), where Tijt is replaced with observable trade costs such as distance, common language, colonial ties etc.  
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The second econometric concern comes from the fact that there are substantial zero flows in 

the bilateral trade data, 35% in our case. Unless these zero flows are randomly distributed, they 

introduce self-selection bias into the model resulting in inconsistent estimates. Several studies such 

as Lederman and Özden (2004) and Gamberoni (2007) deal with the zero flows using the Tobit 

estimator.
9
 Alternatively, Santos-Silva and Tenreyro (2006, 2011), Martinez-Zarzoso (2013), and 

Head and Mayer (2013) recommend the use of the PPML estimator.
10

 Exports (𝑋𝑖𝑗𝑡) are now 

measured at level and 𝑍𝑖𝑗𝑡 is a vector of explanatory variables similar to equation (1).  

PTAs can effectively affect the economic development if they significantly improve the market 

access through increased bilateral exports to the PTA donors. Using PPML estimator, we estimate 

equation (1). In Table 2.1, column 1 shows the PPML estimates without using fixed effect and 

multilateral resistance term. Although the coefficients are significant and have the expected signs, 

this does not deal with the omitted variable bias. The results in column 2 control for the time-

invariant heterogeneity by including the importer and exporter fixed effects, however, the fixed 

effects cannot adequately control for the time-varying MRT. Thus in column 3, we included the 

computed B&B proxy for MRT. Including the MRT terms reduces the magnitude of elasticities.
11

 

Anderson and van Wincoop (2003) show that without controlling for MRT there is upward bias in 

the elasticities. In column 4, we correct for any possible cross-sectional and temporal dependence as 

we have a large time dimension by using the population-averaged Poisson estimator. The results in 

columns 2 to 4 indicate that the EU PTA has large economic and statistical effects in increasing 

bilateral exports from the ACP countries to the EU member states.  

UNCTAD (2001) explains the unique features of the EU-ACP that could be plausible 

explanations for this significant effect. Apart from the more generous market access arrangement 

compared to other GSPs, the EU-ACP agreement is contractual and legally binding. The contractual 

nature guarantees stability and security of the preferential market access. The contractual and 

legally binding preferential market access matters as this can minimize unilateral revocation of 

preferences. For example, the US PTA unilaterally drops beneficiary countries, culminating in 

about 42 LDCs withdrawals. The US scheme was also characterized by instability as the scheme 

                                                                                                                                                                                                 

This approach has been used in recent studies: Egger and Nelson (2011), Hoekman and Nicita (2011) and Silva and 

Nelson (2012).  
9 
Left-censoring at zero as employed in the Tobit estimator for trade data is not a plausible assumption. Santos-Silva and 

Tenreyro (2006) indicate that the Tobit estimator produces inconsistent estimates. 
10

 This estimator has been extensively used in recent studies on African trade agreements such as Persson and 

Wilhelmsson (2013) and Afesorgbor and van Bergeijk (2014). It solves the zero flows problem and is also consistent in 

the presence of heteroscedasticity. 
11

 The elasticities must be converted by using 𝑒𝑥𝑝𝑜𝑛𝑒𝑛𝑡𝑖𝑎𝑙(𝛽)−1. 
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elapsed on some occasions (Romalis, 2007).  The anticipation of these uncertainties can dampen 

exports to US markets. 

 

Table 2.1: Effect of EU-ACP PTA on bilateral trade 

 (1) (2) (3) (4) 

Estimator: PPML PPML PPML PPML 

EU-ACP PTA indicator 0.144 0.513** 0.495** 0.407*** 

 (0.150) (0.212) (0.220) (0.143) 

Log exporter GDP 1.401*** 0.518*** 0.494*** 1.054*** 

 (0.0971) (0.186) (0.181) (0.0985) 

Log importer GDP 0.884*** 0.249 0.177 0.872*** 

 (0.175) (0.214) (0.202) (0.101) 

Log exporter population -0.262*** 0.295 0.641* -0.253*** 

 (0.0934) (0.406) (0.352) (0.0754) 

Log importer population 0.206 4.330*** 4.603*** 0.278 

 (0.243) (1.532) (1.240) (0.172) 

Exporter democracy indicator -0.158 0.0513 0.0663 -0.237* 

 (0.204) (0.107) (0.101) (0.142) 

Importer democracy indicator 1.269*** 0.852*** 0.808*** 0.425*** 

 (0.284) (0.232) (0.244) (0.114) 

GATT/WTO participants indicator 0.197 0.0819 0.0716 0.292** 

 (0.182) (0.144) (0.139) (0.149) 

Log distance -0.920***    

 (0.211)    

Common language 0.478    

 (0.311)    

Colonial ties 0.344    

 (0.359)    
B&B MRT for distance   -1.164*** -1.033*** 

   (0.177) (0.265) 

B&B MRT for common language   -0.0424 -0.0283 

   (0.264) (0.406) 

B&B MRT for colonial ties   1.270*** 0.370 

   (0.310) (0.291) 

Constant 1.916 -1.500 -1.629 -2.968*** 

 (2.423) (4.016) (3.459) (1.071) 

Observations 44,927 44,927 44,927 41,415 

Country fixed effects No Yes Yes Yes 

Correction for autocorrelation (AR1) No No No Yes 

MRT controls No No Yes Yes 

Note: Dependent variable is exports measured at level. The coefficients with the indicator variables must be converted by using  𝑒𝑥𝑝𝑜𝑛𝑒𝑛𝑡𝑖𝑎𝑙(𝛽) −
1. Time effects are included. Robust standard errors in parentheses. *** (**) [*] denote significance at p<.01 (p<.05) [p<.10].  
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2.4.2. Market access and Economic development 

In this section, we focus on how market access can explain the cross-country differences in the level 

of development. In this development accounting, we hypothesize market access as a basic 

determinant of income level. Just as argued by Acemoglu et al. (2005) that the historically rapid 

economic development of Western Europe was due to access to Atlantic trading countries, we also 

argue the reversal that market access to these European countries can explain the income level 

differences in the ACP states. Figure 2.1 provides anecdotal evidence on the relationship between 

market access and income levels. It is positively sloped indicating that countries with a higher 

market access experience higher income levels. This positive relationship is corroborated with a 

positive correlation coefficient of 0.34.
12

 However we cannot impute a causal relationship from this 

diagrammatic relationship, hence, we move to the econometric models.   

 

 

Figure 2.1: Relationship between market access and economic development 

 

 

                 

                                                           
12

 This correlation coefficient is stronger compared to the estimate by Bosker and Garretsen (2012) who look at Sub-

Saharan African domestic and foreign market access. 
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In estimating equation (5), reverse causality could be a problem if market access does not only 

influence GDP per capita, but in turn GDP per capita influences market access. For instance, a 

country with relatively higher income per capita and productivity would enjoy greater market 

access to DCs as it can tailor goods of high quality to meet the high tastes and preferences of 

consumers in DCs. Hoekman and Nicita (2011) confirm this argument in which they indicate that 

middle income countries enjoy more favorable market access in DCs.
13

 By and large, the problem 

of endogeneity resulting from reverse causality requires more than the use of fixed effects in 

accounting for it. In many cases, the recommended standard approach is the use of instrumental 

variables in a two-stage regression.  In relation to NEG literature, some of the proposed instrument 

variables included geographic centrality proposed by Head and Mayer (2006). Bosker and 

Garretsen (2012) also use distance to most important markets as an instrument. However, the use of 

these instrumental variables is limited to cross-sectional data as they do not vary over time. 

Considering the unsuitability of these aforementioned instruments in case of panel data, we 

resort to the use of methods of lagging and differencing. Clemens et al. (2012) identify these 

methods as more transparent and efficient than using weak instruments. Wooldridge (2010) 

indicates that weak instruments can result in a more asymptotic bias compared to using the 

endogenous variables in structural estimations. Using these methods do not only control for 

potential simultaneity and reverse causality but also for serial correlation. Serial correlation may 

lead to spurious outcome and this is serious in our case because we use yearly panel data with a 

longer time period of 39 years. Conducting a test for unit roots or stationarity in panel data sets 

using Im–Pesaran–Shin (2003) approach, the result indicates GDPpc is autoregressive of order 1 

and this can be corrected with first-differencing. The test results are shown in Table 2.7A in the 

Appendix 2. Additionally, we conduct panel Granger causality tests for the main variables in Table 

2.8A in the Appendix 2, and the results indicate that there is no bilateral causality after first 

differencing and lagging the variables. Thus, just as stated in Clemens et al. (2012), these methods 

correct for any potential reverse causality. 

To differentiate the first-differencing from other estimation methods, we estimate equation (5) 

using an ordinary least squares (OLS), fixed effect (FE) and first-differencing (FD) estimators. We 

lag the market access variable by one period to account for the fact that market access may not have 

a contemporaneous effect on economic development.   

                                                           
13

 However, in the ACP group of states, we are looking at a group of countries about the same level of development. 

This is evidenced in the low standard deviation (1.03) of log GDP per capita, which is six times the mean (6.21). 
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Table 2.2: Effect of market access on economic development 

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

Estimation method: OLS OLS FE FE FD FD 

Log market access (lag) -0.0283** -0.0555*** 0.0374** 0.0373** 0.00666 0.0101 

 (0.0126) (0.0102) (0.0161) (0.0152) (0.00770) (0.00778) 

Log physical capital 0.332*** 0.140*** 0.0705*** 0.0528*** 0.0184* 0.0194* 

 (0.0201) (0.0167) (0.0115) (0.0106) (0.0100) (0.0106) 

Human capital 0.00901*** 0.00236*** -0.00263*** -0.00203*** 0.00116 0.00127 

 (0.000729) (0.000633) (0.000925) (0.000672) (0.000799) (0.000802) 

Log population growth -0.564*** -0.339*** -0.0140 -0.00876 0.0322 0.0278 

 (0.0326) (0.0274) (0.0286) (0.0251) (0.0253) (0.0279) 

Log market potential  0.487***  0.518  0.837 

  (0.0659)  (0.451)  (0.707) 

Agriculture as % of GDP  -0.0248***  -0.0120***  -0.000276 

  (0.00142)  (0.00208)  (0.00243) 

Urbanization rate  0.00636***  0.00783**  0.0484*** 

  (0.00124)  (0.00312)  (0.0165) 

Polity IV  0.00871***  -0.00153  0.00343 

  (0.00307)  (0.00250)  (0.00217) 

Oil as % of GDP  0.00859***  0.00389 0.0540*** -0.0347 

  (0.00130)  (0.00279) (0.00898) (0.0565) 

Constant 3.562*** 1.592*** 6.592*** 4.173* 0.00666 0.0101 

 (0.418) (0.494) (0.532) (2.445) (0.00770) (0.00778) 

Observations 1,104 1,050 1,104 1,050 964 913 

Adjusted R-squared 0.632 0.795 0.933 0.939 0.540 0.551 

Countries fixed effects No No Yes Yes Yes Yes 

Time fixed effects Yes Yes Yes Yes Yes Yes 

Panel unit root corrected No No No No Yes Yes 

 Robust standard errors in parentheses. *** (**) [*] denote significance at p<.01 (p<.05) [p<.10]. 

 

Under the general assumption that unobserved individual country heterogeneity is uncorrelated with 

the regressors, we estimate equation (5) using OLS as reported in columns 1 and 2 of Table 2.2. We 

find that, in exception of market access which is significant but negative, all the other variables 

have expected signs and are strongly significant. However, excluding the country fixed effects 

would produce bias results because of possible endogeneity, in the sense that country-specific 

characteristics such as cultural, historical and social factors are not explicitly controlled for in the 

model. These factors would be subsumed into the idiosyncratic error term, leading to a breakdown 

of the exogeneity condition. Accounting for the endogeneity using observable country-specific 

characteristics does not adequately deal with the problem as cultural and historical values which are 
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unobserved cannot be explicitly controlled for. Although the adjusted R-square increased 

significantly under column 2, which is indicative of a good measure of fitness of the model, the use 

of these observed time-varying country-specific characteristics does not suffice. In column 2, the 

size of the elasticities changes but the signs and significance are very similar to column 1. In 

column 3, we include the country fixed effects and in column 4, we add the time-varying observable 

country characteristics. The results in columns 3 and 4 delineate that market access to EU is both of 

economic and statistical significance in determining the level of economic development in the ACP 

states. However, this may be spurious because of the non-stationarity of our main dependent 

variable. 

Using the methods of lagging and first-differencing, we present estimates in columns 4 and 5, 

which basically control for serial correlation, time-invariant omitted variables and possible reverse 

causality. The results indicate a positive effect of market access on GDP per capita but the effect is 

statistically insignificant. This is consistent with Bosker and Garretsen’s (2012) result in terms of 

the effect of foreign market access. Although Bosker and Garretsen find a positive effect of market 

access on economic development when market access was decomposed further, they fail to find a 

significant and positive effect of foreign market access on economic development for a group of 

Sub-Saharan African (SSA) countries. The controlling variables have their expected signs but 

physical capital and urbanization rate are the only variables that are statistically significant 

determinants of economic development. With the result that market access cannot significantly 

explain the differences in the level of development, we move further to investigate whether the 

impact of market access conditional or supported with a given level of foreign aid would produce a 

more interesting outcome.   

 

2.4.3. Market access, Foreign aid and Economic development 

Foreign aid can make market access effective if it is efficiently directed at supporting trading 

activities or directed at providing trade-related infrastructures that would reduce the supply-side 

constraints that are faced by producers or farmers in ACP states. Thus, we hypothesize that the 

effect of market access is conditional on the level of foreign aid and test this using equation (6). 

Also, the aid variable is lagged by one period in accordance with Clemens et al. (2012).  
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Table 2.3: Effects of market access interacted with foreign aid on economic development 

 (1) (2) (3) (4) 

Estimation method: FD FD FD FD 

Log market access (lag) 0.0147* 0.0157* 0.0147* 0.0148* 

 (0.00863) (0.00883) (0.00828) (0.00828) 

Aid/GDP (lag) 0.430* 0.376 0.226** 0.218* 

 (0.234) (0.242) (0.109) (0.108) 

Log market access x aid/GDP (lag) 0.0217**  0.0337** 0.0124*** 0.0140* 

 (0.0100) (0.0166) (0.00383) (0.00790) 

Log market access x (EU aid/GDP)2 (lag)  -0.0635  -0.00437 

  (0.0516)  (0.0146) 

Log physical capital 0.0194* 0.0188* 0.0199* 0.0198* 

 (0.0106) (0.0108) (0.0105) (0.0107) 

Human capital  0.00106 0.00108 0.00118 0.00118 

 (0.000765) (0.000767) (0.000771) (0.000770) 

Log population growth 0.0268 0.0273 0.0255 0.0256 

 (0.0287) (0.0283) (0.0270) (0.0271) 

Log market potential 0.939 0.931 0.973 0.972 

 (0.673) (0.673) (0.690) (0.691) 

Agriculture as % of GDP -0.000325 -0.000382 -0.000347 -0.000372 

 (0.00240) (0.00239) (0.00240) (0.00241) 

Urbanization rate 0.0484*** 0.0485*** 0.0480*** 0.0479*** 

 (0.0168) (0.0169) (0.0165) (0.0166) 

Polity IV 0.00328 0.00338 0.00342 0.00345 

 (0.00224) (0.00222) (0.00228) (0.00230) 

Oil as % of GDP -7.35e-05 -5.36e-05 -1.01e-05 -5.71e-06 

 (0.00207) (0.00208) (0.00210) (0.00210) 

Constant -0.0481 -0.0492 -0.0508 -0.0509 

 (0.0539) (0.0537) (0.0554) (0.0554) 

     

Observations 913 913 913 913 

Adjusted R-squared 0.552 0.552 0.553 0.552 

Source of aid EU EU All donors All donors 

Note: The co-efficient for interacted terms indicate whether market access is more effective in high aid recipient 

countries. With the coefficient being positive and significant, this tells us that market access will have higher impact in 

countries with high aid/GDP ratio. In Table 2.4, we look at the impact at different aid/GDP ratios. Time and country 

dummies are included. Robust standard errors in parentheses. *** (**) [*] denote significance at p<.01 (p<.05) [p<.10]. 
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Table 2.4: Conditional marginal effects of market access 

 Simple interaction terms Simple and quadratic interaction terms 

Aid/GDP= median mean mean+ 3*std. 

deviation 

median mean mean+ 3*std. 

deviation 

Market access x EU aid/GDP 0.015* 0.016* 0.020** 0.016* 0.017* 0.020** 

 (0.009) (0.009) (0.009) (0.009) (0.01) (0.010) 

       

Market access x All aid donor/GDP 0.016* 0.016* 0.021** 0.016* 0.016* 0.021** 

 (0.008) (0.008) (0.01) (0.008) (0.009) (0.009) 

Note: The economic and statistical significance of the conditional marginal effects increase in level of aid/GDP ratio. 

Robust standard errors in parentheses. *** (**) [*] denote significance at p<.01 (p<.05) [p<.10]. 

 

Reported in Table 2.3 are the effects of market access conditional on the level of foreign aid 

received by an ACP country. Interestingly, we find that aid interacted with market access has a 

strong economic and statistical significance on economic development. The coefficient for the 

interacted term is positive and significant, which implies that the impact of market access on 

economic development is a positive function of the level of foreign aid. We fail to find a 

diminishing return as the co-efficient for square term of aid is insignificant. In columns 1 and 2, we 

differentiate the effect when aid disbursement is from EU and in columns 3 and 4 when aid 

disbursement is from all donors. With the multiplicative interactions terms, the conditional marginal 

effects provide a more nuanced result, so we present the conditional marginal effect of market 

access at different levels of aid in Table 2.4. The economic and statistical significance of the 

conditional marginal effects tend to increase with the level of foreign aid. The results are robust to 

the source of aid and also when we include the quadratic terms for the aid variable. These results 

suggest that developing countries can utilize the foreign market access opportunity under 

preferential trade agreements more effectively when this market access is complemented with 

foreign aid targeted at tackling structural constraints in exportable sectors of the developing 

countries. 

 

2.4.4. Robustness (defining aid as an indicator variable)  

For robustness, we estimate the effect of market access conditional on foreign aid defined by an 

indicator variable instead of the continuous variable we employed in previous section. Using the 

indicator variable makes it more convenient to interpret the results as we simply have to compare 

the effect of market access in low-aid and high-aid receiving countries. This also helps in avoiding 

some arbitrariness as we do not have to look at the impact of market access at some value of 

aid/GDP such as the median, mean or any arbitrary value. 
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Table 2.5: Effects of market access and foreign aid on economic development, using an 

indicator variable for aid 

 (1)  (2) (3) (4) 

Aid classification threshold:  50th percentile 75th percentile 50th percentile 75th percentile 

Log market access (lag) 0.011 0.013 0.013 0.012 

 (0.0081) (0.0079) (0.0080) (0.0074) 

Aid dummy (lag) -0.018 0.035* 0.0092 0.037** 

 (0.024) (0.018) (0.013) (0.016) 

Log market access x aid dummy (lag) 0.00028 0.0018*** 0.0010* 0.0020*** 

 (0.00073) (0.00062) (0.0005) (0.0006) 

Log physical capital 0.019* 0.020* 0.019* 0.019* 

 (0.011) (0.011) (0.011) (0.010) 

Human capital  0.0014* 0.00098 0.0013 0.0012 

 (0.00076) (0.00076) (0.00077) (0.00079) 

Log population growth 0.029 0.028 0.028 0.028 

 (0.028) (0.028) (0.028) (0.027) 

Log market potential 0.86 0.92 0.87 0.94 

 (0.69) (0.69) (0.71) (0.72) 

Agriculture as % of GDP -0.00027 -0.00032 -0.00039 -0.00035 

 (0.0024) (0.0024) (0.0024) (0.0024) 

Urbanization rate 0.049*** 0.048*** 0.048*** 0.047*** 

 (0.016) (0.017) (0.016) (0.017) 

Polity IV 0.0033 0.0032 0.0035 0.0031 

 (0.0022) (0.0022) (0.0022) (0.0022) 

Oil as % of GDP 0.00021 -0.000099 0.000059 -0.00010 

 (0.0021) (0.0020) (0.0021) (0.0020) 

Constant -0.038 -0.044 -0.041 -0.045 

 (0.055) (0.055) (0.057) (0.057) 

Observations 913 913 913 913 

Adjusted R-squared 0.551 0.553 0.551 0.553 

Source of aid EU EU All donors All donors 

Note: The interacted term is positive and significant for the dummy aid variable. This indicates that market access has 

significant impact in high aid receiving countries compared to low aid receiving countries. The impact increases with 

the level of threshold used in the classification of countries as low or high aid receiving countries. Time and country 

dummies are included. Robust standard errors in parentheses. *** (**) [*] denote significance at p<.01 (p<.05) [p<.10]. 

 

 

In Table 2.5, we present the results using the aid indicator variable which indicates that market 

access has a differential effect in low-aid and high-aid receiving countries. In that, market access 



 

50 

 

has a stronger effect in preference-receiving countries that receive higher amounts of foreign aid 

from the EU and all donors compared to low-aid receiving countries. In columns 1 and 3, we use 

the 50
th

 percentile threshold for classifying a country as high-aid or low-aid receiving and we find a 

positive effect but not economically and statistically significant. Increasing the threshold for the aid 

indicator variable from 50
th

 to 75
th

 percentile changes the results quantitatively as the size and 

significance of the coefficient for the interaction term increases as shown in columns 2 and 4. This 

suggests that for foreign aid to complement market access more effectively, the level of foreign aid 

targeted to support trade-related projects and trade-supportive infrastructures significantly matters. 

This is consistent with Silva and Nelson’s (2012) assertion that higher amounts of foreign aid used 

to support trade-related projects and built infrastructures would enhance the export competitiveness. 

 Although, the marginal effects presented here indicate a strong statistical effect, their 

economic significance is less pronounced or quite modest if compared to other determinants of the 

level of economic development. However, we must emphasize the fact that these estimates are very 

comparable to other studies that analyze the impact of market access on economic development. For 

example, Bosker and Garretsen (2012) find an impact ranging from 0.01 to 0.03 percentage point 

increase in income level when market access increase by 1 percentage point for SSA. Similarly, for 

a group of OECD countries, Boulhol and de Serres (2010) find elasticities ranging from 0.05 to 

0.086. A plausible explanation for finding a modest effect of market access on economic 

development while we see a large effect on trade could be that the composition of exports is 

dominated by primary and low-value agricultural produces. For instance, Persson and Wilhelmsson 

(2013) find that EU-ACP preferences increase export concentration without any significant export 

diversification. 

 

2.5. Conclusion 

Generally, we have demonstrated two salient points. Firstly, the relevance of preferential trade 

agreements in fostering LDCs’ exports to DCs’ markets. Secondly, the effectiveness of foreign aid 

in reducing the supply-side constraints in PTA beneficiaries in order for them to utilize the market 

access opportunity. In our analysis, we focus on the EU-ACP framework, which provides a more 

generous, stable and secured preferential market access for ACP states to the EU markets. Apart 

from this, the EU-ACP scheme is complemented with several developmental and technical supports 

that can help the ACP states to utilize the market access opportunities effectively. To provide 
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empirical evidence in support of the salient points, we used the gravity model to assess the 

effectiveness of preferential market access granted to ACP countries by the EU. Furthermore, on the 

basis of new economic geography theory, we construct a market access index and examine the 

significance of market access conditional on foreign aid to economic development.  

We find that non-reciprocal preferential market access granted to ACP by EU is an important 

determinant of export flows vis-à-vis other determining variables within the gravity model. 

Interestingly, we find that market access to EU, although positive, does not play a significant role in 

explaining cross-country differences in the level of economic development. However, when we 

condition market access on foreign aid, we find market access to be a positive function of the level 

of foreign aid. In other words, we find that market access has positive and significant effects in 

high-aid receiving preference beneficiary countries compared to low-aid receiving preference 

beneficiaries. This feature strongly suggests that complementing preferential market access with 

foreign aid would effectively benefit the preference-receiving countries. This is relevant as the 

provision of foreign aid in the form of developmental and technical assistance should effectively 

reduce the production capacity constraints on the supply-side to enable preference beneficiaries to 

effectively utilize the market access opportunities.  

The results from our paper provide an interesting flipside to the aid effectiveness debate as we 

have demonstrated that foreign aid could be more effective if it is combined with a granting of 

preferential market access that is contractually binding, more secure and with extensive product 

coverage. The direct policy implication from our paper suggests that granting preferential market 

access opportunities to LDCs without any technical and development assistance directed 

specifically at reducing the supply-side or structural constraints may be ineffective in promoting 

development.  
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2.6. Appendix 2:  

Table 2.6A: List of ACP group of states  

 Angola    Madagascar   

 Bahamas    Malawi   

 Barbados    Mali   

 Belize    Mauritania   

 Benin    Mauritius   

 Burkina Faso    Mozambique   

 Burundi    Niger   

 Cameroon    Nigeria   

 Cape Verde    Papua New Guinea   

 Central African Republic    Rwanda   

 Chad    Saint Kitts and Nevis   

 Comoros    Saint Lucia   

 Congo    Saint Vincent and the Grenadines   

 Côte d'Ivoire    Samoa   

 Djibouti    Sao Tome and Principe   

 Dominica    Senegal   

 Dominican Republic    Seychelles   

 Ethiopia    Sierra Leone   

 Equatorial Guinea    Solomon Islands   

 Fiji    Somalia   

 Gabon    Sudan   

 Gambia    Suriname   

 Ghana    Tanzania (United Republic of)   

 Grenada    Togo   

 Guinea    Tonga   

 Guinea-Bissau    Trinidad and Tobago   

 Guyana    Tunisia   

 Haiti    Uganda   

 Jamaica    Zambia   

 Kenya    Zimbabwe   

 Liberia    
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Table 2.7A: Im-Pesaran-Shin unit-root test for Log GDP per capita 

Variable Log GDPpc D1.(log GDPpc) 

Test statistics (N and T are fixed) 7.174 -20.19 

P-value 1 0 

First-difference No Yes 

Note: This tests the null hypothesis (Ho): All panels contain unit roots against the alternative hypothesis (Ha):   Some 

panels are stationary. 

 

    

Table 2.8A: Panel Granger causality tests for aid, GDP per capita and market access 

Null Hypothesis: N F-Statistic P-value 

Log GDP per capita does not Granger Cause Aid _all donors/GDP 1673  0.08918 0.7653 

Aid _all/GDP donors does not Granger Cause Log GDP per capita 1673  9.09326 0.0026 

Log Market access does not Granger Cause Aid_all donors/GDP 1703  0.17049 0.6797 

Aid_all donors/GDP does not Granger Cause Log Market access 1703  0.27327 0.6012 

Log GDP per capita does not Granger Cause Aid_EU/GDP 1673  0.01287 0.9097 

Aid_EU/GDP does not Granger Cause Log GDP per capita 1673  3.97637 0.0463 

Log Market access does not Granger Cause Aid_EU/GDP 1703  0.02703 0.8694 

Aid_EU/GDP does not Granger Cause Log Market access 1703  0.08215 0.7744 

Log Market access does not Granger Cause Log GDP per capita 1673  0.07901 0.7787 

Log GDP per capita does not Granger Cause Log Market access 1673  0.18094 0.6706 

Note: The variables are first-differenced and lagged by one period. 
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Abstract: 

In this paper, we draw on established theoretical work to analyze empirically which segments of the 

population in the target states bear the most cost when economic sanctions are imposed. More 

specifically, we examine whether the imposition of sanctions affects the income shares of 

political/economic elites differently from the poorer segment of the population, and adversely 

skews the income distribution. To account for the fact that sanctioning states employ different 

instruments of sanctions, we examine whether there exists any differential effect. Using a cross-

country analysis of 68 target states from 1960 to 2008, we find robust empirical evidence that the 

imposition of sanctions have deleterious effect on income inequality. Focusing on various 

instruments of sanction, we find that financial and trade sanctions have differential impacts on 

income inequality.  
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3.1. Introduction 

Economic sanctions remain a ubiquitous foreign policy tool used by many countries to demand a 

change in the action of a target state. A more current exhibition of the use of economic sanctions 

within foreign policy circles is the imposition of various instruments of sanctions by the United 

States (US) and the European Union (EU) on Russia for the annexation of Crimea region of 

Ukraine. According to the sanctions literature, the cost of sanctions against a target country is 

supposed to result in maximum economic damage in order to coerce the target state to alter its 

policies in favor of the sender states (Kaempfer and Lowenberg 1988; Hufbauer et al. 2007; Dizaji 

and van Bergeijk 2013). Many empirical studies such as van Bergeijk (1989), Pape (1997), 

Hufbauer et al. (2007) and Bapat and Morgan (2009) have focused on the effectiveness of economic 

sanctions in terms of their successes and failures while Kirshner (1997) and Marinov (2005) 

conclude that the use of economic sanctions in coercing the target states to succumb to pressure 

from the sender is of limited relevance.  

Hence studies such as Dizaji and van Bergeijk (2013), Yang et al. (2009), Kaempfer and 

Lowenberg (2007a) and Caruso (2003) have analyzed how these episodes of sanctions have adverse 

economic outcomes on GDP, trade, government consumption and employment instead. Our study 

contributes to this strand of the literature by empirically examining for the first time the impact of 

economic sanctions on the re-distribution of income within the segments of the target states. This is 

an important research question given that widening income inequality has dire consequences on 

long-term sustainable economic growth as it goes against the principle of inclusive growth, in 

relation to the lower income groups, which may well lead to civil unrest and political upheaval (Solt 

2015). Income inequality remains a global problem (Sustainable Development Goal–SDG 10) and 

evidence shows that global wealth is increasingly being concentrated in the hands of a few rich 

elites (OECD, 2015). Alvaredo and Gasparini (2015) explain that developing countries are more 

unequal than three decades ago. Relating economic sanctions to income inequality is theoretically 

possible as sanctions are similar to a prohibitive tariff that has major re-distributional inclinations 

within the framework of the Stolper-Samuelson theorem (Cooper, 1989). The theoretical 

underpinnings of several studies in this related literature are detailed in the next section.  

Although economic sanctions may not involve the destruction of human capital and 

infrastructure as in the case of military wars, they may produce similar consequences with 

deleterious effects on the welfare of the people in the target economy (Allen and Lektzian, 2013). 

For instance, Kaempfer and Lowenberg (2007b) explain that sanctions are unfair as they do not 
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only burden firms that would otherwise freely engage in international commerce, but they also often 

impose suffering on innocent civilians. Hufbauer et al. (2007) on the other hand estimated the 

impact of economic sanctions in the form of a reduction in foreign aid on the target states to be a 

possible welfare loss of 100% of the value of the aid. Thus, some groups of people are directly 

worse off than the leaders of the target nations.  

There has, however, been a small batch of studies that focused on the impact of sanctions on 

specific segments of the target state population. For instance, Wood (2008) provides empirical 

evidence that the imposition of sanctions increases state-sponsored repression and suggests that 

these sanctions contribute to worsening humanitarian conditions of the civilian population. Peksen 

and Drury (2009, 2010) find that the imposition of economic sanctions curtails political and civil 

rights of the citizens, thereby resulting in deteriorating democratic freedom while Drury and Peksen 

(2014) highlight the economic vulnerability of women as a result of economic sanctions. Ali and 

Shah (2000) find that the United Nations sanctions on Iraq resulted in more than doubling its effect 

on infant and under-five mortality rates. Garfield and Santana (1997) on the other hand, find that the 

US sanctions against Cuba contributed to a fall in nutritional value, rising infectious diseases, and 

violent deaths for the adult and aged population. As a result of these various impacts, different 

segments of the population may suffer varying degrees of income loss under economic sanctions.  

Basically, sanctions involve several actions such as tariffs, export controls, import 

restrictions, travel bans, freezing assets, interruption of commercial finance and capital flows, 

reduction or removal of foreign aid and severing of diplomatic relationships. If a combination of 

these economic embargoes does not induce a change in the behavior of political leadership of the 

target state, then could it be that these political leaders are somehow immune to negative effects of 

the economic embargoes? Marinov (2005) argues there are two unequaled costs that the target state 

must incur – the political costs incurred by the political leaders and the economic costs incurred by 

the population. However, the distribution of costs associated with sanctions affects the political 

elites and the ordinary voters or citizens differently. Thus, economic sanctions may have a 

heterogeneous effect on the income distribution depending on political affiliations and connections 

of the people. By virtue of one’s political or international connections, one can minimize the 

income-reducing effects of the sanction damage (Kaempfer and Lowenberg 2007a). Hence, 

sanctions can affect income distribution in a disproportionate manner from the perspective of the 

target states. In fact, Neuenkirch and Neumeier (2015) find that US economic sanctions affect the 
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poor people adversely in the target countries' using the measure of poverty gap and this can be 

expected to affect income distribution. 

In this paper, we contribute to the existing literature in three ways. First, we draw on 

established theoretical work to analyze empirically which segments of the population bear the most 

costs when sanctions are imposed and whether this leads to a more skewed income distribution. 

Second, we quantify the effects of two main types of sanctions (trade and financial). For trade 

sanctions, we distinguish between export and import sanctions and various combinations of these 

sanction types when imposed. Sanctioning states employ different instruments of sanctions against 

the target states and Hufbauer et al. (2007) explain that the economic and political effects of the 

impact of sanction types differ in several ways. Third, we take into account the duration of the 

economic sanctions to distinguish their impact (if any) on income inequality.  

The rest of the paper proceeds as follows. Section 3.2 summarizes the theoretical perspective 

on economic sanctions and income inequality and sets out the hypotheses to be tested. Section 3.3 

details the data and empirical methodology used. Section 3.4 discusses the results and finally, 

section 3.5 concludes.   

 

3.2. Theoretical perspectives and hypotheses formulation  

The potential effect of economic sanctions on income inequality has been discussed in the literature 

using the Stolper-Samuelson theorem in the trade framework by Cooper (1989), the Harris-Todaro 

model by Wang (1991), the public choice approach by Kaempfer and Lowenberg (1988), and the 

micro-foundations approach by Kirshner (1997). Thus, we draw on these studies and other related 

studies to provide the theoretical underpinning for the empirical analysis in this paper. Cooper 

(1989) was the first to directly link the impact of sanctions on income inequality within a theoretical 

trade model although earlier studies such as Metzler (1949) and Bhagwati (1964) have explained 

how international trade in general affects division of income within each country by relating it to 

the rents earned by various factors of production. The explanation of the earlier studies was drawn 

upon by Cooper (1989) on the basis that sanctions are similar to prohibitive tariffs.  

Cooper (1989) argues that in contrast to popular belief, economic theory predicts that the 

position of capital is likely to be strengthened and not weakened by the imposition of sanctions 

against target states. According to the Stolper-Samuelson theorem, when sanctions are imposed on 

imports, it favors the factor used intensively in the import-competing sector as the domestic demand 
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for domestic production of importable increases. Using the Edgeworth box representing capital and 

labor inputs versus imports and exports, together with the related production possibility curve of 

imports and exports, Cooper (1989) illustrates this particular case which leads to an increase in the 

return to capital thereby favoring capitalists; and if politicians are manipulated by capitalists, the 

effect of sanctions will be to slow down the pace of political change, while making the income 

distribution more unequal.   

More specifically, while an import embargo (restricting imports to target state) allows 

domestic producers of import-competing goods in target countries to gain compared to producers of 

exports, the consumers of imports in the target state are, however, adversely affected. But Black and 

Cooper (1988) highlight the fact that the losses suffered by producers of exports may be partly 

offset by benefits derived in their role as consumers of exports. At the same time, labor may spend a 

larger part of its income on exports and capital owners may operate in both export- and import-

competing industries in the target countries, thereby making the final effect on the income of the 

various groups of people unclear (ibid). Wang (1991), on the other hand, uses the Harris-Todaro 

model comprising a two-sector model with the production functions and factor-price frontiers of the 

agricultural (labor-intensive) and manufacturing (capital-intensive) sectors to show that export and 

import embargoes have asymmetrical effects on national income (through the impact of demand 

affecting wages and employment) and income distribution. All these analyses point to the fact that 

the impact of sanctions could differ depending on a targeted state’s level of trade openness and also 

on the intensity of labor or capital in the economy. For instance, Black and Cooper (1988) analyze 

that if domestic exporters use more labor-intensive relative to capital-intensive production process, 

then labor is expected to suffer more from sanctions compared to the owners of capital. 

The public choice approach of Kaempfer and Lowenberg (1988) examine economic sanctions 

from a different angle, whereby sanctions may be imposed to serve the interest of certain pressure 

groups within the sender state. These interest groups have different motives as they may enjoy some 

pecuniary benefits from the imposition of the sanctions, which are essentially specific instruments 

of protection that regulate goods or factor flows. For example, an embargo on exports of a target 

country would benefit producers of import-competing goods in the sanctioning country but harm 

producers of the sanctioning state that use imports from the target state as intermediate inputs. This 

predicates that even in the case of the sender state, economic sanctions may affect domestic 

constituents differently in terms of varying degrees of income loss or gain. This theoretical 

argument can be extended to the target states which also consist of different domestic constituents 
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or agents that may enjoy or suffer varying degrees of income loss or gain. This may skew the 

income distribution favorably or unfavorably towards one segment of the target population.  

 Lastly, the micro-foundations approach argues that sanctions work because they weaken the 

government directly as well as motivate the most influential groups to pressurize the government 

into protecting their own interests (Kirshner, 1997). There are a number of such possible groups: the 

military, the middle class, agricultural laborers, big business etc. The governments of target states 

need to respond domestically to sanction episodes of pressure because this pressure may destabilize 

their rule by creating political costs. In so doing, Escribe-Folch (2012) explains that if the rulers’ 

budget is not constrained strictly, they tend to increase spending that is skewed towards the core of 

their political support groups. Thus, sanctions can have dramatic differential effects on various 

groups within the society (Kirshner, 1997). Hence, our main hypothesis is: 

 

Hypothesis 1. The imposition of economic sanctions exacerbates income inequality in the 

sanctioned or targeted states. 

 

The sanctions literature has also discussed the dynamics of adjustment of the effect of longer 

lasting sanctions when political leaders do not comply in the early phase. The theoretical analysis is 

that sanctions might be more harmful in the early rather than later phases as the targets find ways to 

adjust their economies and thus mitigate the impact of the sanction overtime (Dizaji and van 

Bergeijk, 2013). However, their assertion is at odds with the notion that sanction damage increases 

with time as argued by Kaempfer and Lowenberg (2007b). Thus our next hypothesis tests whether 

there is a linear and monotonic, or non-linear relationship between the duration of sanctions and 

income inequality.   

 

Hypothesis 2.  The detrimental effect of economic sanctions on income inequality is more severe in 

the early phase of the sanctions.   

 

 Senders of sanctions employ different instruments of sanctions and Hufbauer et al. (2007) 

explain that different types of sanctions would have different effects in several ways. For instance, 

they state that financial sanctions are more likely to hit the personal pocket of the political elites. 

However, this could also hit hard at the poor especially if financial sanctions disrupt financial flows 

such as remittances (cf. Adams and Page, 2005). Trade sanctions may produce a limited damage 
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relative to financial sanctions since the disruption of financial flow may also disrupt international 

trade even without an explicit trade sanction (Hufbauer et al., 2007). In addition, trade controls are 

likely to be applied to selective products because the Geneva Convention prohibits the ban of 

essential goods such as food and medicines. Unlike financial sanctions, trade sanction may be 

difficult to enforce, thus give the target states a leeway to circumvent the ban and thus mitigate the 

full cost of sanction damage (ibid). Thus, the normative assumption here is that financial sanctions 

would have more adverse impact on economic outcomes such as poverty or income inequality 

relative to trade sanctions. Hufbauer et al. (2007) provide information on different instruments of 

sanctions used by sender states—financial, export, and import sanctions. Financial sanctions include 

the interruption of commercial finance, aid, and other official financial flows while export (import) 

sanctions refer to the interruption of exports (imports) from (by) the sender to (from) the target. On 

basis of these different sanction types, we test the hypothesis of whether there exist any differential 

effects on income inequality when different instruments are employed. Thus, our last hypothesis is: 

 

Hypothesis 3. The impact of financial sanctions on income inequality is more severe than trade 

sanctions. 

 

  The above-mentioned theoretical economic models have all been discussed with various 

restrictions and assumptions such as only two commodities; two factors of production; under 

perfect competition, constant cost or technology scenario etc. While these models enable some 

analyses and predictions, they do not represent the realistic conditions of the world, which are far 

more complex with changing dynamics over time. These conditions cannot be modelled under static 

scenarios and have been recognized to go beyond the level of abstraction current in Stolper-

Samuelson trade theory. Thus, the empirical examination of the three hypotheses in this paper lends 

itself towards a far better understanding than pure economic models on the issue.   

3.3. Data and empirical strategy 

To our knowledge, only two studies have considered the impact of sanctions on incomes of 

different groups. The first is Porter (1979) who uses the static input-output relationships of eight 

sectors in a linear programming model on South Africa to estimate the impact of trade and 

investment sanctions on the incomes of whites and nonwhites, GDP, and employment in various 

sectors. Not only is the white and nonwhite grouping somewhat narrow and not relevant for 
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economies of today, but there are several major concerns
14

 of the model noted by Porter (1979) 

himself. The second study is that of Khan (1988), also on South Africa, who uses multipliers from 

the Social Accounting Matrix (SAM) approach. He finds that upper-income white households will 

lose the most, particularly those in the agriculture and food sectors, while the upper-income black 

group will lose less than the greater middle-income black group. His analysis shows that inequality 

among whites widened more than among blacks. First, the SAM approach can only be used for a 

single country and results cannot be generalized for other economies. Second, the SAM is a static 

analytical tool and being a snapshot of the economy, it needs to be continuously updated to be 

relevant.  

The approach considered in this paper is a departure from Porter (1979) and Khan (1988) but 

is more in line with the models used by several studies on economic sanctions. But first, we discuss 

the latest edition of the widely-used Economic Sanctions Reconsidered data set by Hufbauer et al. 

(2007) of the Peterson Institute for International Economics (PIIE).
15

 The available data restricts the 

time period from 1960 to 2008 based on the chosen variables for the empirical model. This data set 

spans 116 cases of economic sanctions with varied durations imposed by seven principal senders on 

68 target states.
16

 We define the main variable of interest, sanctions, as an indicator variable, which 

takes a value one for the years when any of the principal senders imposed sanctions on the target 

states, and zero otherwise. As the sanction variable is a dummy, the categories of sanctions are 

mutually exclusive and in cases where sanctions have been imposed by more than one principal 

sender at the same time, we combine and classify such cases as multiple senders. Thus, the sanction 

cases are fully separable and not partially overlapping.   

Figure 3.1 illustrates the sanctioned states and differentiates them in relation to the duration 

period of sanctions. The different intensities of the colors—black, grey and white indicate the 

duration of sanction on the targeted states. Black indicates the highest duration (greater than 10 

years) and grey indicates lower duration (less than 10 years). White indicates the list of countries 

that are not in our sample or had no sanction imposed by the list of principal senders on them. 

 

                                                           
14

These models are only stylized abstractions of the economy they try to represent and sectoral optimization models 

may not generate explicit outcomes; the structure of the economy may dramatically alter under the pressure of the 

sanction and this cannot be considered in the model; and that there is a lot of guess work in the estimates.    
15

 We chose the PIIE data set over other competing data sets such as the Threat and Imposition of Sanctions (TIES) data 

mainly because the PIIE data is widely-used and also provides more additional information such as the cost of the 

sanction.  
16

 The principal senders are the EU, France, the Netherlands, Russia, the United Kingdom, the USA, and the UN. The 

list of sanctioned states is provided in Table 3.7A Appendix 3. Apart from the principal senders, there were also other 

supporting senders in the sanctions cases. Hence, we do not differentiate the sanctioning entity.  
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Figure 3.1: Map showing the targeted states and the duration of sanctions 

 

Note: The legends differentiate the duration of sanction, the darker the color, the longer the duration of sanction. 

 

To examine whether the duration of sanctions matters, we define the duration of the economic 

sanctions by the number of years, from the start year to each ongoing year of the sanction. To test 

for an inverted U-shaped impact of sanctions on income inequality, we include the square terms of 

the duration of sanctions variable. Alternatively, we also use dummy variable to differentiate the 

impact of sanctions at different durations (sanctions that span less or more than 10 years). A natural 

extension in the sanction literature is to differentiate for the different degrees of sanction, thus, we 

include the cost of sanctions as percentage of GDP from Hufbauer et al. (2007). In so doing, we are 

able to control for when a particular sanction is mild, moderate or severe as indicated by Wood 

(2008). 

The dependent variable is income inequality and is measured using the Gini coefficient from 

two different data sets for robustness. For data on income inequality, although the Gini index is a 

widely-used measure of income distribution, there exist numerous challenges in its computation. 

For instance, should an income- or a consumption-based definition be used? Which of these is a 

more accurate measure of welfare? What is the extent of coverage of these measures and which 

consumption or income types are to be used? To circumvent some of these concerns and as a 

robustness measure, we use measures of Gini coefficients obtained from the Standardized World 
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Income Inequality Data (SWIID) version 5.1 of Solt (2014), and the United Nation University’s 

World Institute for Development Economics Research (UNU-WIDER 2014). However, SWIID is 

the preferred source of income inequality measure as a large set of conversion factors for the Gini 

coefficients based on different income or consumption concepts was used to obtain comparable 

estimates of Gini coefficient based on gross income and net income. The WIDER data is used to 

cross-check the results. This database is less preferred as the reported Gini coefficient was based on 

consumption/expenditure or income/earnings and thus makes it less comparable unlike the 

SWIID.
17

 We use the Gini coefficients based on net income from the SWIID, which has a high 

correlation of 0.8 with the WIDER data. Nevertheless, an advantage of the WIDER data is that it 

provides information on the income shares of populations belonging to various income quintiles. If 

economic sanctions do affect income inequality, it would be interesting to identify which segments 

of the population benefit, lose, or are not affected. Thus, we consider five income quintiles as the 

dependent variables.  

In order to examine the effect of sanctions on income inequality, we need to control for 

political factors identified in the literature that might affect income inequality. One such factor is 

democracy, where at a simple theoretical level, democracy is supposed to maximize voters’ joint 

interests and ensure that the political elite and leaders are accountable to the people. We rely on the 

dichotomous Democracy and Dictatorship database developed by Cheibub et al. (2010) who 

employed a minimalist approach to classify political regimes either as a democracy or a 

dictatorship. Studies on the effect of democracy on income distribution are however mixed (cf. 

Timmons, 2010; Chong et al., 2009). As a number of target states had experienced some form of 

conflict, we use data from Marshall and Marshall (2014) on the counts of coup d’état as a related 

measure for internal conflict. Also, we control for interstate conflict, an indicator variable that takes 

one if the target state was engaged in an interstate war at time t and zero otherwise, sourced from 

the Correlates of Wars database. Additionally, we include a measure of political repression and 

human right practices by Fariss (2014), which uses a dynamic standard modelling to develop a 

latent score that measures the level of repression and respect for physical integrity rights. 

A set of economic factors are also controlled for. These include GDP per capita and its 

squared term which underlies the Kuznets hypothesis that GDP and income inequality have an 

inverted U-shaped relationship. We use national accounts data from the Penn World Tables version 

8.0 (Feenstra et al. 2013) to obtain data on GDP per capita as well as government consumption as a 
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 Deininger and Squire (1996, 1998) note that Gini coefficients are generally about six or seven points larger when 

based on income compared to consumption data.   
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share of GDP.  From this same source, we obtain data on trade openness measured by the sum of 

exports and imports as a share of GDP, the price of capital goods relative to overall price level as a 

proxy for investment price, and average years of education to proxy the human capital. Table 3.1 

provides the summary statistics of the variables in the model.    

 

Table 3.1: Descriptive statistics 

Variable Observations Mean Standard 

Deviation 

Min. Max. 

Economic sanctions 883 0.217 0.413 0 1 

Financial sanctions 183 0.311 0.464 0 1 

Export sanctions 183 0.033 0.179 0 1 

Import sanctions 183 0.005 0.074 0 1 

Duration of sanction (years) 183 6.557 5.508 1 24 

Gini index (WIDER) 883 42.286 9.897 20.100 72.450 

Gini index (SWIID) 883 40.644 9.248 20.306 67.822 

1
st
 Income quintile (Q1) 706 5.596 2.135 1.070 11.010 

2
nd

 Income quintile (Q2) 706 9.919 2.483 2.030 15.530 

3
rd

 Income quintile (Q3) 706 14.314 2.372 6.351 19.700 

4
th

 Income quintile (Q4) 706 21.075 2.112 12.499 31.250 

5
th

 Income quintile (Q5) 706 49.149 8.378 32.460 76.688 

Log GDP per capita 863 8.398 0.972 5.094 10.223 

Trade openness ratio 863 0.450 1.075 5.02X 10
-6

 20.775 

Government consumption as % of GDP 863 0.195 0.108 0.020 1.559 

Sanction cost as % of GDP 830 1.311 2.628 -6.3 19.8 

Human capital (years of education) 832 2.268 0.566 1.052 3.495 

Democracy index 883 0.583 0.493 0 1 

Internal conflict (number of coups) 883 0.043 0.224 0 2 

Interstate conflict 883 0.023 0.149 0 1 

Human rights score 883 -0.106 1.284 -2.894 3.836 

Relative price of investment 863 0.552 0.568 0.035 5.442 

 

 

In terms of the empirical strategy, the baseline equation (1) is estimated using the fixed effect 

estimator combined with Newey-West heteroskedasticity- and autocorrelation-consistent standard 

errors. The inclusion of country fixed effects (𝛼𝑖) accounts for unobserved time-invariant 

heterogeneity in countries, such as social and cultural values, which if excluded can lead to the 
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break-down of the exogeneity condition necessary for obtaining consistent and unbiased estimates. 

A full set of time period dummies (𝛼𝑡) is included to account for any global trends and economic 

events. We also include the GDP per capita (GDPpc) and its square term to test Kuznets 

relationship while 𝑋𝑖𝑡 captures the vector of controlling variables outlined above, and 𝜖𝑖𝑡 is the error 

term.   

𝐺𝑖𝑛𝑖𝑖𝑡 = 𝛼0 + 𝛼𝑖 + 𝛼𝑡 + 𝛽 ln (𝐺𝐷𝑃_𝑝𝑐𝑖𝑡)+ 𝛾 (𝑙𝑛𝐺𝐷𝑃𝑝𝑐𝑖𝑡)
2+𝛿𝑆𝑎𝑛𝑐𝑡𝑖𝑜𝑛𝑖𝑗𝑡 + 𝜌𝑋𝑖𝑡 + 𝜖𝑖𝑡      (1) 

 

In terms of econometric issues, first, there are no serious concerns about omitted variable bias 

after the inclusion of the fixed effects and an exhaustive set of time-varying political and economic 

control variables. Second, in relation to reverse causality from income inequality to economic 

sanctions, there is no theoretical explanation for such a relationship to exist.
18

 It may however be 

argued that more unequal societies are likely to have more incidences of human rights violations 

(which is assumed to be one of the main reasons for the imposition of sanctions). But the empirical 

data does not support this assumption as we find a low positive correlation between income 

inequality and the human rights violations score. Apart from this, we conduct two robustness 

checks, firstly, by lagging all the variables on the right-hand side of equation (1) and secondly, by 

employing the generalized method of moments (GMM) to deal with any possible endogeneity 

similar to the approach used by Acemoglu et al. (2013). GMM uses the lagged values of the 

possible endogenous variables as instruments and also corrects for mean-reverting dynamic or path 

dependence that often characterizes income inequality regressions (ibid).  

3.4. Results and discussion 

Table 3.2 reports the main empirical results testing the first hypothesis that economic sanctions may 

exacerbate income distribution within the target states. We find a strong positive significant effect 

of economic sanctions on income inequality. This result is consistent with the theoretical argument 

of Kaempfer and Lowenberg (2007a) that economic sanctions have income redistribution effects in 

the target states. The inclusion of country and time dummies constraints the coefficients to be 

constant across country and time. As the economic sanction is an indicator variable, the coefficient 

indicates that on average, income inequality is greater by 1.5 to 1.7 points in countries and years in 

which economic sanctions were imposed. The result that imposing economic sanctions worsens and 
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 Neither is this supported from the empirical point of view because some countries with the highest Gini coefficient 

such as Namibia, Seychelles, and Comoros have never been threatened or imposed with sanctions.     
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widens the income distribution gap within a targeted country is robust to two different sources of 

data on Gini coefficient.  

 

Table 3.2: Impact of economic sanctions on the Gini-coefficient 

 (1) (2) (3) (4) (5) 

Source of Gini Co-efficient: WIDER SWIID SWIID SWIID SWIID 

Log GDP per capita 21.79*** 10.01* 6.945 6.999 6.916 

 (7.672) (6.033) (5.443) (5.453) (5.390) 

(Log GDP per capita)
2
 -1.058** -0.368 -0.193 -0.194 -0.192 

 (0.427) (0.330) (0.302) (0.303) (0.300) 

Trade openness -0.262 -0.525** -0.504** -0.516** -0.482* 

 (0.335) (0.243) (0.246) (0.245) (0.245) 

Government consumption 3.990 5.765* 4.845 4.940* 4.590 

 (3.732) (2.958) (2.998) (2.985) (2.981) 

Humana capital 3.038 -7.935*** -8.839*** -8.587*** -8.857*** 

 (2.831) (1.445) (1.429) (1.426) (1.423) 

Investment price 2.558** 2.153** 2.042** 2.049** 2.116** 

 (1.209) (0.896) (0.884) (0.889) (0.877) 

Sanction cost as % of GDP -0.0728 -0.0600 -0.0880 -0.0760 -0.0548 

 (0.265) (0.110) (0.129) (0.126) (0.124) 

Democracy -0.237 -1.720*** -1.754*** -1.682** -1.817*** 

 (0.876) (0.633) (0.652) (0.654) (0.649) 

Internal conflict (number of coups)  0.0363 -0.507 -0.424 -0.403 -0.580 

 (0.965) (0.584) (0.580) (0.579) (0.572) 

Interstate conflict -1.426 -1.022 -0.263 -0.264 -0.607 

 (1.263) (0.815) (0.776) (0.774) (0.778) 

Human rights score 0.464 0.689** 0.542* 0.572* 0.640** 

 (0.429) (0.316) (0.317) (0.324) (0.320) 

Sanction 1.504** 1.725***    

 (0.614) (0.514)    

Duration of sanction   0.261*** 0.376***  

   (0.0815) (0.140)  

(Duration of sanction)
2
    -0.00719  

    (0.0101)  

Duration of sanction (<10 years)     1.126** 

     (0.463) 

Duration of sanction (>10 years)     4.670*** 

     (1.302) 

Constant -81.25** -9.866 6.058 5.038 6.335 

 (34.90) (28.09) (24.65) (24.56) (24.27) 

Observations 779 779 779 779 799 

Adjusted R square 0.832 0.881 0.881 0.882 0.880 

Kuznets F-test 7.493*** 10.81*** 11.76*** 12.24*** 11.91*** 

Joint F-test  (duration of sanction) - - - 9.005*** - 

Note: Time and country fixed effects.  Heteroskedasticity- and autocorrelation-consistent standard errors in parentheses.  

*** (**) [*] denote significance at p<.01 (p<.05) [p<.10]. 
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Taking into account that sanction episodes vary in terms of duration, we measure the duration of 

sanctions by looking at the number of years a sanction has been imposed. We found that income 

inequality increases by a point of 0.26 if the duration of the sanction increases by one year. 

However, we fail to find a diminishing impact of sanctions on income inequality as the coefficient 

for square terms although is negative is not statistically significant. Alternatively, when we 

differentiate the duration by the use of dummy variables, we find that sanctions have more adverse 

effect on income inequality in target states in which the duration of sanctions spans a longer period. 

This contrasts with the theoretical analysis that economic sanctions would diminish over time.  

Turning to the control variables, the results show an inverted U-shape relationship between 

inequality and GDP per capita, indicating the presence of the Kuznets relationship. This is 

confirmed by the joint F-test (on the coefficient of GDP per capita and its squared term) which is 

significant in the last row of all the reported tables. Among the control variables, human capital 

measured by years of education has the most dramatic impact in reducing income inequality 

obtained from SWIID but not from WIDER. The negative and strongly significant effect of 

education on the Gini coefficient from SWIID is in line with the conventional income inequality 

literature. In that, all things being equal, a higher level of education would be expected to reduce 

income inequality as a greater proportion of the population who acquire better and more skills 

become more productive and earn higher wages.  

With the relative price of investment, it has a positive effect on income inequality. Although 

this may not be consistent with the Stolper-Samuelson theorem, it could be a probable occurrence 

due to wage repression in an economy. It is possible that the use of low-skilled labor to replace 

capital may not guarantee better wages for labor when there is a high level of unemployment, or 

when there are instances of labor exploitation in the target states. In fact, Wood (2008) confirms the 

existence of such labor exploitation when he found that the imposition of sanctions increased state-

led repression and human right abuses in sanctioned states. Specifically, Acemoglu et al. (2013) 

highlight how, the ruling elites in sanctioned South Africa enacted government policies to repress 

wages of the poor and black Africans.  

The coefficient of democracy is negative and significant using SWIID, which is consistent 

with the theoretical expectation of increased re-distributional tendencies and reduced income 

inequality. In that, a poor voter is expected to vote in favor of governmental policies on 

redistribution. Similarly, we only find a significant effect of human rights condition on the SWIID 

income inequality measure. For the remaining control variables of conflict, trade openness, and 
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government consumption, there exists no significant relationship between them and income 

inequality measures.  

   

Table 3.3: Impact of economic sanctions on the income quintiles 

 (1) (2) (3) (4) (5) 

Income quintiles: Q1 Q2 Q3 Q4 Q5 

Log GDP per capita 1.348 -2.594 -4.882*** -1.925 11.46* 

 (2.097) (1.999) (1.781) (1.953) (6.424) 

(Log GDP per capita)
2
 -0.132 0.0972 0.251** 0.118 -0.560 

 (0.119) (0.114) (0.102) (0.109) (0.362) 

Trade openness 0.227** 0.0439 -0.0458 -0.0519 -0.161 

 (0.0904) (0.0937) (0.0840) (0.0946) (0.301) 

Government consumption -1.687* -0.544 -0.758 -0.153 2.951 

 (0.991) (1.006) (0.931) (0.980) (3.276) 

Human capital 1.783*** 2.467*** 2.087*** 1.784*** -4.895** 

 (0.672) (0.629) (0.583) (0.636) (2.008) 

Investment price -0.619** -0.332 -0.0395 -0.126 1.120 

 (0.263) (0.298) (0.266) (0.283) (0.952) 

Sanction cost as % of GDP -0.00782 -0.0214 -0.0209 0.0284 -0.00315 

 (0.0468) (0.0496) (0.0555) (0.0441) (0.194) 

Democracy -0.0458 -0.0119 0.121 0.342 -0.261 

 (0.203) (0.205) (0.210) (0.266) (0.730) 

Internal conflict (number of coups)  -0.0690 -0.104 -0.319 -0.763** 1.061 

 (0.238) (0.309) (0.343) (0.383) (1.098) 

Interstate conflict -0.00187 0.161 0.331 0.576 -1.060 

 (0.279) (0.314) (0.290) (0.557) (1.079) 

Human rights score -0.191** -0.131 -0.176* -0.169 0.663** 

 (0.0944) (0.0973) (0.0957) (0.127) (0.328) 

Sanction -0.481*** -0.439*** -0.341** -0.264 1.594*** 

 (0.151) (0.159) (0.155) (0.211) (0.543) 

Constant 3.387 22.35** 35.61*** 26.48*** -7.494 

 (9.493) (8.928) (7.893) (8.874) (29.18) 

Observations 634 634 634 634 634 

Adjusted R-square 0.796 0.832 0.821 0.677 0.826 

Kuznets F-test 11.33 9.245 6.166 0.799 3.570 

Note: Time and country fixed effects included. Heteroskedasticity- and autocorrelation-consistent standard errors in 

parentheses.  *** (**) [*] denote significance at p<.01 (p<.05) [p<.10]. 
 

 

In Table 3.3, we show the heterogeneous effect of sanctions on different segments of the 

population.
19

 We find that sanctions have a negative effect on the three of the lowest income groups 

by reducing their income shares between 0.3% to 0.5% points but there is a positive effect of 1.6% 
                                                           
19

 As indicated in Bjørnskov (2010), since the income quintiles add up to 100, the error terms of the five equations 

would be correlated. In such a case, the use of seemingly unrelated regression (SUR) is more efficient. However, 

Wooldridge (2010) explains that the SUR estimates would not differ algebraically when the same regressors are used. 

Thus SUR was not undertaken as the same regressors were used in all the columns in Table 3 . 
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point increase in the income share of the population in the highest income group. A noticeable 

effect is that the imposition of sanctions increases the share of the income favorably towards the 

highest income quintile and unfavorably towards those in the lowest income quintiles. The 

heterogeneous effect of sanctions on income inequality can thus be said to lead to a more skewed 

distribution within the targeted states. The Kuznets effect also is confirm here as we realize an 

increasing income share in lower quintiles and declining income shares in highest income quintiles. 

There are plausible explanations as to why different segments of the population may suffer 

varying income loss or gain during the period of sanctions. First, the sanctioned states may become 

isolated and this may enable them to veil their economic and repressive policies from the 

international community. Second, without any international watchdog, the isolation pushes the 

government to be responsible and cater to the needs of the ‘selectorate’ instead of the population at 

large. The political/economic elites may use the period of isolation to extract a substantial amount 

of sanction rents. Kaempfer and Lowenberg (2007a) cite the case of Slobodan Milošević of Serbia, 

whose regime took advantage of isolation because of sanctions to appropriate large sanctions rents 

by creating state-run monopolies and centralizing the distribution of goods. Third, international 

organizations’ endeavors to reach out to the oppressed and poor in sanctioned states are sometimes 

constrained because the political elites may see them as appendages of the sanctioning states who 

may engage in espionage activities. Additionally, activities of the aid agencies to support the poor 

and relatives of political prisoners are fraught with rent-seeking and corruption.
20

 

In Table 3.4, we test the third hypothesis by running regressions on the SWIID Gini index as 

well as the income share of the population in the lowest, middle, and highest income groups using 

different types of sanctions and different combinations of imposed sanctions. The results here 

confirm that the use of different types of instruments in sanction episodes would produce 

differential impacts on income distribution.
21

 Financial sanctions have a positive impact in skewing 

the income distribution to make it more uneven. With financial sanctions, the most common 

instrument is the interruption of official development assistance and financial flows (Hufbauer et al. 

2007). The cut in financial flows would have a direct consequence on the poor if most target states 

are developing countries that rely heavily on official development assistance or personal 

remittances for those in the lowest income group.  

 
                                                           
20

 For instance, the US Government Accountability Office (GAO, 2006) reports about vast corruption in administering 

assistance to the poor and the relatives of political prisoners in Cuba.  
21

 Different instruments used in the sanction cases do not overlap as each type or a combination of them is separately 

identified with a different dummy variable. 
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Table 3.4: Impact of different types of economic sanctions on income inequality 

 (1) (2) (3) (4) 

Income inequality: SWIID Q1 Q3 Q5 

Log GDP per capita 11.87* 1.178 -5.527*** 13.66** 

 (6.133) (2.195) (1.906) (6.786) 

(Log GDP per capita)
2
 -0.471 -0.120 0.290*** -0.698* 

 (0.336) (0.124) (0.108) (0.382) 

Trade openness -0.430* 0.206** -0.0743 -0.0461 

 (0.244) (0.0899) (0.0837) (0.296) 

Government consumption 5.305* -1.542 -0.609 2.183 

 (2.951) (0.979) (0.924) (3.225) 

Humana capital -8.717*** 1.941*** 2.276*** -5.625*** 

 (1.473) (0.699) (0.605) (2.075) 

Investment price 2.152** -0.561** -0.0509 1.157 

 (0.914) (0.276) (0.276) (1.019) 

Sanction cost as % of GDP -0.0992 -0.00867 -0.0150 -0.0162 

 (0.107) (0.0469) (0.0554) (0.191) 

Democracy -1.556** -0.0699 0.0651 -0.0223 

 (0.643) (0.207) (0.213) (0.734) 

Internal conflict (number of coups)  -0.587 -0.0311 -0.276 0.870 

 (0.599) (0.246) (0.351) (1.126) 

Interstate conflict -1.168 0.0534 0.347 -1.242 

 (0.802) (0.297) (0.304) (1.110) 

Human rights score 0.650** -0.183* -0.159* 0.586* 

 (0.313) (0.0949) (0.0940) (0.318) 

Financial sanctions  1.780** -0.344 -0.454 1.902* 

 (0.767) (0.216) (0.300) (1.021) 

Export sanctions  -0.973 0.216 1.034 -4.992* 

 (1.395) (0.449) (0.825) (2.741) 

Import sanctions  -2.762*** 0.0425 1.096*** -3.270*** 

 (0.846) (0.347) (0.276) (1.120) 

Financial and import sanctions  4.385*** -1.052** -1.170** 3.946** 

 (1.369) (0.484) (0.518) (1.866) 

Financial and export sanctions  1.383 -0.717** -0.408* 2.258** 

 (0.870) (0.286) (0.239) (0.875) 

Export and import sanctions  -0.203 -0.0598 0.119 -0.0443 

 (0.992) (0.332) (0.360) (1.140) 

Financial, import and export sanctions  2.908*** -0.564 -0.398 1.760* 

 (0.961) (0.354) (0.257) (1.001) 

Constant -16.38 3.608 37.83*** -14.49 

 (28.41) (9.903) (8.428) (30.62) 

Observations 779 634 634 634 

Adjusted R-square 0.877 0.796 0.833 0.823 

Kuznets F-test 11.15 10.28 5.947 3.400 

Note: Time and country fixed effects are included. Heteroskedasticity- and autocorrelation-consistent standard errors in 

parentheses.  *** (**) [*] denote significance at p<.01 (p<.05) [p<.10]. 
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Unlike financial sanctions, trade sanctions have a negative impact by reducing income inequality 

when they are used alone. Although trade sanctions are effective in reducing the income share of 

the population in the highest income segment, only import sanctions are significant in reducing 

income inequality. This is consistent with Cooper’s (1989) argument that the impact of import 

sanctions would fall heavily on owners of capital in the sanctioned states (who control and benefit 

substantially from the exportable sector and are in the highest income groups) as the share of 

income in the highest quintile reduces significantly. Similarly, the import bans do not have any 

economic and statistical significance on the share of income in the lowest quintile. This shows that 

the overall income inequality-reducing effect may be a result of the deteriorating effect on the 

income share of the richest quintile.   

For export sanctions, Cooper (1989) explains that this would mean a cut on investment capital 

from the advanced sanctioning states and the resort to the use of low-skilled labor in the production 

process in the sanctioned states. In terms of its effect, although the income share of the highest 

quintile reduces, the income share of those in the lowest income quintiles does not increase 

significantly and thus, low-skilled labor does not benefit. This, however, does not translate into a 

more even income distribution because, although the effect is negative on income inequality, it is 

not statistically significant. Combining trade sanctions with financial sanctions induces the most 

adverse effect on income distribution. Since financial sanctions involve the stop of financial flows 

(such as remittances or bank transfers), combining this with trade embargoes produces the most 

deteriorating effect on inequality. Although this economic cost may affect a good majority of the 

population, the political/economic elites may find ways to insulate themselves from the negative 

consequences of the sanctions. Thus, the ordinary and innocent citizens may be left to face the 

suffering caused by the sanctions without any social protection measures.
22

 

A check on robustness of the impact of economic sanctions on income inequality was 

undertaken by using the lagged covariates and GMM. These methods would produce more 

consistent coefficients if our argument for discounting the possibility of reverse causality is invalid. 

Following the approach of Acemoglu et al. (2013), the maximum number of lags is set to five to 

restrict the number of moments. The estimations in Table 3.5 were done with sanctions treated as 

exogenous in column 1 and endogenous in column 2. The GMM coefficient for the economic 

sanction variable is reported with the tests of over-identification (Hansen J test) and autocorrelation 
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 Phimister and Raftopoulos (2007) highlight the opulence of President Mugabe of Zimbabwe, even in the face of 

sanctions, spending extravagantly on his birthdays while the civilian population is burdened with an exorbitant cost of 

living. 
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showing no sign of mis-specification. The results emphasize the adverse effect of sanctions on 

income distribution. Although the coefficients become less pronounced, they remain positive, 

economically and statistically significant when we specify the sanction variable as either exogenous 

or endogenous.  

 

Table 3.5: Robustness analysis using the GMM estimator 

 (1) (2) (3) (4) 

Empirical strategy: Lagging all covariates GMM 

Source of Income inequality: WIDER SWIID SWIID SWIID 

Economic sanctions 1.351** 1.551*** 0.809*** 0.558*** 

 (0.651) (0.565) (0.234) (0.08) 

Sample size 475 475 231 231 

P-value for Hansen J test  - - 0.126 0.306 

P-value for First-order auto-correlation test - - 0.003 0.011 

P-value for Second-order auto-correlation test  - - 0.211 0.187 

All covariates treated as an endogenous variable - - No Yes 

Note: All controls and time fixed effects are included. Robust standard errors in parentheses.   *** (**) [*] denote 

significance at p<.01 (p<.05) [p<.10]. 

 

 

To further check on the robustness of the results obtained, we use different sub-samples in Table 3.6 

to differentiate impact of sanctions on inequality between low and high trade-opened economies, 

low and high labor-abundant economies, as well as autocratic and democratic countries. Countries 

are classified in different years as low (high) when its trade openness measure or the share of 

employed labor in the population is less (greater) than the 50
th

 percentile for all countries in each 

year.  

 

Table 3.6: Robustness analysis using sub-samples on the bases of trade openness, labor-

abundance, and political regimes 

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

Dependent variable: 

SWIID Gini index 

Low-

trade 

exposed  

countries 

High-trade 

exposed  

countries 

Low share 

of labor 

employment 

High share 

of labor 

employment 

Autocratic 

political 

regime 

Democratic 

political 

regime 

       

Economic sanctions 1.867*** 0.396 1.126* 2.898*** 3.924*** -0.322 

 (0.704) (0.625) (0.594) (0.719) (0.727) (0.774) 

       

Sample size 394 363 382 378 317 462 

R-squared 0.848 0.927 0.895 0.883 0.880 0.880 

Kuznets F-test statistic 8.847 1.671 1.210 4.486 3.244 2.543 

Note:  Time and country fixed effects included. Robust standard errors in parentheses.  *** (**) [*] denote significance 

at p<.01 (p<.05) [p<.10]. 
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Columns 1 and 2 in Table 6 indicate that the impact of economic sanctions is more pronounced in 

low trade-exposed sanctioned states compared to high trade-exposed ones. Thus, it appears that the 

impact on income inequality is less severe for sanctioned states that are more integrated into the 

world trading system. This is possibly because more trade exposure enables an economy to source 

from other non-sanctioning states and circumvents some of the negative effects. In addition, the 

impact of sanctions is more harmful in sanctioned states with a high share of employed labor in the 

population. This implies that developing countries are more adversely affected than developed 

countries as the former is often characterized by a high labor-capital ratio compared to the latter. 

Lastly, from the political regime perspective, the effect of sanctions on income inequality is more 

debilitating for autocratic regimes compared to democracies as the autocratic leaders have the 

incentives to allocate the scare resources to their core supporters. This becomes a subtle leeway to 

maintain their hold on power, and it is more likely to make the autocracies more unequal. These 

results on the robustness measure are useful in providing a nuance to the underlying mechanisms 

through which the effect of the sanctions could exacerbate income distribution. 

 

3.5. Conclusion  

The theoretical relationship put forth by the literature in relation to the impact of economic 

sanctions on income inequality is addressed for the first time by the empirical research in this paper.  

This is an important issue on two fronts. First, economic sanctions are a frequently used instrument 

to bring about change in the target states and thus there is an ongoing research interest in the 

different impacts on the economy. Second, there has been a persistent call to even up an economy’s 

income inequality time and again, and more recently by prominent writers and researchers such as 

Jeffrey Sachs, Kofi Annan, Joseph Stiglitz and international organizations. The established link 

between income inequality and economic sanctions, in particular the adversarial effect of sanctions 

on income distribution, sheds light on the effects of sanctions against target economies going 

beyond the intended political goal and setting the target states backwards more than is intended. 

Even if the affected economies get back onto their trajectory of intended economic growth once 

sanctions are lifted, addressing the widened income inequality becomes an additional burden, which 

may slow down efforts towards recovery or result in less success.  

Apart from highlighting that recovery from the economic costs of imposed sanctions has been 

underestimated. This paper provides strong empirical evidence that the imposition of sanctions has 
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unintended consequences for the civilian population and may affect the ordinary people more than 

the sanctioned country’s leaders. Thus, senders need to be made aware of their actions having 

impacts that are unintended or unfairly harmful. The target states, on the other hand, should be 

cautioned about ignoring effects on income distribution due to the imposition of sanctions, should 

they take too long to comply with the demands of the sanctioning states. Our empirical results 

suggest that not only does the imposition of sanctions skew income distribution in an uneven 

manner but also that the effects of various types of instruments employed by the sanctioning states 

have varying consequences for the target states. While we find evidence that financial sanctions and 

a combination of financial and trade sanctions produce the greatest harm in widening income 

inequality, using trade sanctions (especially import bans) alone and not in combination with other 

sanction types can significantly reduce the income share of the population in the richest quintile of 

the target states. In addition, our results also show that impact of sanctions on income inequality 

increases by the duration of sanction.  

In light of these results, future research identifying the channels through which the imposition 

of sanctions could affect the civilian population adversely would be important as that could help to 

devise mechanisms to avoid or minimize the unintended consequences. Based on the results of large 

impact of financial sanctions on inequality, further research looking at differential impact of various 

different instruments such as financial aid, capital flows, bank lending, access to SWIFT, etc. would 

produce a better understanding. All these instruments are different and they can affect different 

segments of the society in diverse and multitude of different ways. 
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3.6. Appendix 3:         

Table 3.7A: List of sanctioned states 

Count Sanctioned States 

 

Count Sanctioned States  

1 Afghanistan 35 Latvia  
2 Albania 36 Lebanon  
3 Algeria 37 Lithuania 

4 Angola 38 Malawi  
5 Argentina 39 Mexico  
6 Azerbaijan 40 New Zealand 

7 Bolivia 41 Nicaragua 

8 Brazil 42 Niger  
9 Cambodia 43 Nigeria  
10 Cameroon 44 Pakistan  
11 Chile 45 Panama  
12 China 46 Paraguay  
13 Colombia 47 Peru  
14 Cote D'Ivoire 48 Poland  
15 Cuba 49 Rwanda  
16 DR Congo 50 Sierra Leone 

17 Dominican Republic 51 Somalia  
18 Ecuador 52 South Africa 

19 Egypt 53 Sudan  
20 El Salvador 54 Suriname  
21 Estonia 55 Syria  
22 Ethiopia 56 Taiwan  
23 Gambia 57 Thailand  
24 Greece 58 Togo  
25 Guatemala 59 Tunisia  
26 Haiti 60 Turkey  
27 India 61 Turkmenistan 

28 Indonesia 62 Uganda  
29 Iran 63 Ukraine  
30 Israel 64 Uruguay  
31 Jordan 65 Vietnam  
32 Kazakhstan 66 Yemen, Republic Of 

33 Kenya 67 Zambia  
34 Lao 68 Zimbabwe 
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Abstract: 

The effectiveness of foreign aid on economic growth has been extensively researched but with quite 

controversial and negative results. In this paper, we instead revisit the question if foreign aid affects 

the distribution of income. Our question is predicated on the premise that even if aid does not affect 

the long-run growth rate, it might still reduce poverty by affecting the within-country income 

distribution. Compared to the existing literature, our paper introduces three new features: 1) the use 

of new and more precise, comparable data on income inequality enabling the separation of pre- and 

post-policy inequality; 2) measures of aid decomposed into four separable types; and 3) the 

distinction between stable and unstable regime types. In panel estimates from 110 developing 

countries for the period 1975-2010, we find that while most aid is ineffective in affecting the 

income distribution, one type does so adversely under non-democratic political institutions. 
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4.1. Introduction 

The main intention of most foreign aid disbursed to the Third World is to further economic growth 

and poverty reduction. However, most studies on the effectiveness of aid yield the depressing 

conclusion that aid is almost entirely ineffective in creating growth (cf. Doucouliagos and Paldam, 

2008; 2011). While the issue remains politically controversial, most recent studies have either 

explored whether it is possible to identify conditions under which aid is effective, or whether all 

types of aid are equally ineffective. Surveys of the former suggest that no robust conclusions can be 

made, despite numerous studies exploring the moderating effects of, for example, economic policy, 

democracy, institutional quality and social and political instability (Doucouliagos and Paldam, 

2010). In the latter strand of the recent literature, Clemens et al. (2012) suggest that ‘early-impact 

aid’ is positively associated with economic growth while Bjørnskov (2013) finds that reconstruction 

aid, following some form of disaster, is effective in re-establishing growth. However, most other 

forms of foreign aid seem ineffective and several studies document a series of negative side effects 

of aid such as Dutch Disease and weakened political incentives (Knack, 2001, 2004; Young and 

Sheehan, 2013; Bjørnskov and Schröder, 2013).  

A small batch of new studies therefore explores the more immediate question whether aid 

reduces the immediate incidence of poverty. The basis of these studies is that even if aid does not 

affect the long-run growth rate, it might still help to reduce poverty by affecting the within-country 

distribution of income. In other words, poverty reduction might occur not because of growth, but 

due to reduced income inequality, i.e. effective redistribution towards poorer segments of the 

population. This literature is nevertheless as pessimistic as the larger literature on aid and growth. 

Bjørnskov (2010), exploring distributional consequences across the five income quintiles, finds 

indications that aid mainly affects political elites in democratic developing countries while being 

ineffective in raising the income share of the poor (cf. Boone, 1996). Herzer and Nunnenkamp 

(2012) find that aid is positively associated with inequality across 21 societies, for which long time 

series exist, and Layton and Fuller (2008) find a general effect of aid also consistent with elite 

capture while Chong et al. (2009) find no robust association in either direction. Conversely, Larrú 

and González (2012) suggest that inflows of aid to Latin America increase the share of national 

income captured by the relatively poor. 
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In this paper, we revisit the question if foreign aid affects the distribution of income. 

Compared to the existing literature, our paper contains three new features: 1) the use of new and 

more precise, comparable data on income inequality enabling the separation of pre- and post-policy 

inequality; 2) measures of aid decomposed into four separable types; and 3) the distinction between 

stable and unstable regime types. We thus combine the two recent strands of the aid effectiveness 

literature, but focusing on inequality instead of growth. In panel estimates from 110 developing 

countries, we find that while most types of aid are ineffective in affecting the income distribution, 

reconstruction aid has adverse effects on inequality in autocratic regimes and the effects of regime 

change and democratization depend on the inflows of different types of aid. Specifically, regime 

change to autocracy with relatively more social aid evens out the income distribution. 

The rest of the paper proceeds as follows. Section 4.2 provides a brief theoretical overview of 

how foreign aid might affect the income distribution and under which political conditions. Section 

4.3 describes the data and the estimation strategy. Section 4.4 presents the results and section 4.5 

concludes with a discussion of the findings. 

 

4.2. Aid, income inequality and regime change — A theoretical primer 

The literature on the effectiveness of foreign aid has traditionally tended to concentrate on the 

impact on economic growth, yet the majority of studies find that aid is entirely ineffective in 

affecting long-run growth (cf. Doucouliagos and Paldam, 2011). In more recent years, a number of 

other outcomes have therefore entered the literature. Although there are several motives for the 

disbursement of foreign aid, two main official targets are to promote growth and reduce poverty in 

recipient countries. In the following, we outline a set of theoretical considerations connecting 

foreign aid and inequality and taking regime differences into account. 

 

4.2.1. Direct effects of foreign aid on income inequality 

On one hand, the only way to combat poverty sustainably in the very long-run is to affect the long-

run growth rate but, as noted in the introduction, most studies reject that foreign aid does so. 

However, we cannot discard the possibility that foreign aid might change the distribution of income 

while not affecting growth. Chong et al. (2009, p. 60) for example support such a claim by noting 

that foreign aid “may help to alleviate poverty and equalize the income distribution, without 
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necessarily having any discernible average growth effect” if efforts are directed towards the poor. 

Hypothetically, this is possible if donors intentionally allocate aid to poverty-alleviating purposes 

instead of purposes intended to raise long-run growth. The main questions therefore are which types 

of aid would be likely to be directly poverty-alleviating and how the effects of such types are not 

diluted by fungibility problems. 

From a descriptive point of view, the rural poor are likely to be subsistence farmers and casual 

laborers in the agricultural sector while the urban poor are primarily low-paid labor in the 

underground or semi-official economy. One can therefore approach the first question from two 

perspectives: Either by asking how one might directly contribute to their livelihood or by asking 

how low-skill labor can gain a larger share of the total income. 

From both perspectives, one would expect that the type of aid matters, i.e. that disaggregation 

is vital (Bourguignon and Sundberg, 2007; Clemens et al., 2012). This issue is especially important 

when it comes to looking at aid effectiveness on income inequality or poverty reduction, since not 

all types of aid are intended to affect the income distribution. Conversely, any type of aid that falls 

within the domain of poverty-efficient allocation or foreign aid used to fund programs that are more 

community and people-centered may promote income equality even if they are not growth-

promoting. For instance, Clemens et al. (2012) argue that humanitarian aid is unlikely to have 

growth-inducing effects. However, humanitarian aid, properly administered, might protect the 

income of the poorest in society and thus have poverty-reducing or equality-promoting effects. In 

addition, Bjørnskov (2013) finds that reconstruction aid does have a significant effect on growth 

and thus recovery following disasters. 

Yet, whether most other types of aid actually affect poverty reduction and the income 

distribution, and whether one can assign effects to specific types, depends on the degree of 

fungibility of the particular type of aid. Allocating foreign aid directly to affected communities 

instead of allotting it as government support might for example reduce the fungibility of aid. 

Furthermore, Feyzioglu et al. (1998) argue that foreign aid allocated for economic and social 

purposes tends to be more fungible, as these purposes are already in objectives of incumbent 

governments. 

The second perspective deals with how one can assure that low-skill labor is paid a ‘fair’ 

share of total income. In international policy discussions, a recent discourse states that aid is 

supposed to facilitate institutional development and social rights (Guillamont, 2011). These rights 

often include strengthening and empowering labor unions, and building administrative capacity to 
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regulate labor markets, which is thought to benefit the low-skilled labor (Moore, 2004). However, 

no direct evidence exists of aid having such effects and several studies of institutional side effects 

tend to find that aid causes institutional weakening (Djankov et al., 2008; Knack, 2004). Young and 

Lawson (2014) also show that economic freedom, which is likely to be undermined by extensive 

regulations, is positively related to labor’s share of total income. Directing foreign aid towards 

regulative activities may thus have unintended negative effects. 

 

4.2.2. Regime behavior and inequality with more or less Aid 

Another aspect of the question is whether or not the effectiveness of aid depends on policies or the 

institutional makeup per se. In the late 1990s, a series of papers suggested that foreign aid might 

have clearly beneficial growth effects in environments with either good policies or democratic 

institutions (Burnside and Dollar, 2000; Svensson, 1999). Kaufmann and Penciakova (2012), 

calling for donor selectivity in aid disbursements, attribute the general ineffectiveness of aid to 

weak and corrupt institutions in recipient countries. Although these claims have, in general, not 

proved to be robust, similar institutional factors might arguably condition the effectiveness in 

reducing poverty or equalizing incomes. 

First, the decision of donors to give foreign aid conditional on different political or 

institutional settings may be influenced by the probable different outcomes under the different 

political systems (Boone, 1996; Svensson, 2000). Collier and Dollar (2002), for example, claim that 

shifting aid towards countries with better policies and institutions. Such that the same aid would be 

better allocated to poverty-reducing purposes, would have the potential of lifting approximately 19 

million people out of poverty per year. Guillamont (2011) also argues that social aid is more 

effective in democratic societies, which presumably has better oversight of how aid is actually 

allocated. Overall, Wright (2008) argues that to understand whether or not foreign aid is effective, 

one must first understand how the political process or leaders shape the actual allocation of aid.   

Humanitarian disaster and reconstruction aid provides a number of telling examples. While 

aid allocated for humanitarian purposes is less likely to be fungible, it is more likely to be effective 

in countries with good bureaucratic and judicial institutions, which can limit fraud and rent-seeking 

associated with receiving and disbursing humanitarian aid. Yet, many developing countries prone to 

experience natural disasters have poor institutions, prompting most donor countries to disburse the 

aid through their international development organizations. Following disasters such as recent 

earthquakes in Haiti, the Asian tsunami that hit the Philippines, or recurring droughts in Ethiopia, 



 

90 

 

humanitarian aid has been directed towards other actors than national governments (Ramachandran 

and Walz, 2012). By directly involving international organizations in the deployment of 

humanitarian and reconstruction activities, Western donors seek to reduce the rent-seeking activities 

of political or local elites that might undermine the effectiveness of the humanitarian effort. Doing 

so would not be necessary if the behavior of such elites was constrained by solid judicial and 

political institutions. 

A separate literature examines how regime differences directly affect the distribution of 

income over and above their growth effects. At a simple theoretical level, democracy is supposed to 

maximize voters’ joint interests and ensure that the political elite and leaders are accountable to the 

people. However, it is well-known that a joint interest cannot logically be defined and may not at all 

be relevant in democratic elections where the median voter is expected to vote for greater equality 

(Downs, 1957; Mueller, 2003). Yet, most studies find no robust effects of democracy on the income 

distribution (e.g. Timmons, 2008; Chong et al., 2009). Bjørnskov (2010) even suggests that 

developing democracies may use substantial inflows of foreign aid in the primary interest of 

political elites, thus skewing the distribution. Unconstrained cohesive political elites, such as those 

in Indonesia under Suhato or Mobuto in former Zaire may in particular have tended to 

misappropriate foreign aid for their self-aggrandisement (Herzer and Nunnenkamp, 2012). Focusing 

on direct corruption, Kaufmann and Penciakova (2012) also find that aid funds targeted at projects 

where mis-governance and corruption prevail are more likely to fail.  

 

4.2.3. Testable hypotheses 

While the literature is far from settled on these issues, a number of studies thus suggest that 

democratic institutions may cause aid to be better allocated to poverty-alleviating purposes and 

protected from rent-seeking activities. Recent studies also suggest that different types of aid can 

have different consequences for growth as well as poverty alleviation. Overall, the aid literature 

leads us to three testable hypotheses: 

H1: Aid allocated to social purposes is likely to be more effective than other types of aid in 

affecting the distribution of incomes, i.e. reducing income inequality in developing countries. 

H2: Aid allocated to reconstruction is likely to be more effective than other types of aid in 

affecting the distribution of incomes in developing countries. 

H3: Aid received by countries with stable democratic institutions is likely to be more effective 

than aid received by other countries. 
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In the following, we outline the data and empirical strategy to test these hypotheses. 

 

4.3. Data and estimation strategy 

In order to test the main hypotheses above, we first need comparable data on separable types of aid 

and inequality. We first outline these data after which we describe the control variables and our 

empirical strategy to deal with the interaction between aid and regime types. 

 

4.3.1. Types of aid 

A clear majority of studies on aid estimate the potential effects of total aid, yet a number of recent 

studies attempt to disaggregate aid. Previously, a lack of data on disaggregated aid flows severely 

limited the literature (Feyzioglu et al., 1998). However, three recent papers contribute much needed 

details: Clemens et al. (2012) disaggregate aid flows based on a theoretical concept of ‘early-impact 

aid’, Kilby and Dreher (2010) disaggregate the aid data on the basis of political or altruistic 

motives, while Bjørnskov (2013) disaggregate without an underlying theoretical framework but 

based on a statistical dimensionality analysis. 

We follow the latter, which yields a large data set of foreign aid in four mutually exclusive 

categories: 1) economic aid, 2) social aid, 3) reconstruction aid, and 4) residual aid. The 

categorization is based on data from AidData (Nielson et al., 2011) where economic aid captures 

foreign aid given for the purposes of direct productive economic investment or infrastructure. Social 

aid measures aid funds allocated for the purpose of non-pecuniary and socially related infrastructure 

and services. Reconstruction aid centers on foreign aid specifically targeted for reconstruction 

following some form of an occurred disaster or an anticipated form of emergency while the residual 

aid entails the remaining purpose codes and factor scores that are not captured in the other three 

categories. The data also allows us to calculate a Herfindahl-Hirschmann index of aid concentration 

in similar or different purposes and therefore test whether the effects of inflows of foreign aid 

depend on whether they are spread across one or many sectors of society. All aid flows are 

measured as actual disbursements instead of aid commitments. In the following, we lag aid flows by 

one five-year period, based on the observation in Clemens et al. (2012) and Dreher et al. (2013) that 

approximately four to five years pass between the disbursement of aid and the implementation and 
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completion of specific aid-related efforts. In other words, we are only likely to observe any 

economically relevant effects after a period of around five years.  

 

4.3.2. Income inequality 

Our other main variable, income inequality, is equally difficult to capture precisely. As stressed 

since Deininger and Squire’s (1996) seminal study, inequality measures are often based on very 

different income or consumption and logically vary whether one measures gross income observed 

before taxes and redistribution, or if one focuses on some measure of disposable income. Equally 

Deininger and Squire, the more recent Standardized Income Distribution Database by Babones and 

Alvarez-Rivadulla (2007), and the World Income Inequality Database (UNU-WIDER, 2008) deal 

with these problems by making the type of underlying income concept available with the data. 

In the most recent years, a number of papers, which we follow in this paper, have instead used 

the Standardized World Income Inequality Database (SWIID) as the preferred source of inequality 

measures. Constructing the SWIID, Solt (2009) estimates a large set of conversion factors between 

Gini coefficients based on different income or consumption concepts in order to arrive at a large 

panel data set of comparable measures of gross income and net income inequality. Employing 

Solt’s SWIID thereby allows us to consider the potential impact of foreign aid on both gross and net 

income inequality. In other words, we are partially able to separate potential effects on basic 

inequality as well as inequality in disposable income, as any significant difference is likely to be 

due to redistributive effects. As is the case with aid flows, we measure inequality in five-year 

periods, choosing the available data point closest to the end year of each five-year period.
23

 

 

4.3.3. Political regime types 

Turning to our measures of political regime types, several studies find effects of democracy and 

regime types (e.g. Chong, 2004). We rely on the dichotomous Democracy and Dictatorship (DD) 

database developed by Cheibub et al. (2010). The DD employs a minimalist approach to classifying 

political regimes either as democracies or dictatorships (autocracies). While an ideal democracy 

includes more features than free and fair elections as coded in the DD indicator, Vreeland (2008) 

makes the case for such simpler indicators by noting that more maximalist indicators tend to mix 

                                                           
23

 In case there is no observation in SWIID for inequality in 2000, for example, we use the observation from 1999 as 

our second choice, that of 2001 as our third choice, and the observation from 1998 as a fourth choice. In a number of 

cases, these observations are also unavailable in which case we code inequality as missing in that period. 
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democracy and a number of potential consequences of democracy. We follow the main approach in 

Rode and Gwartney (2012) in coding regimes as stable democracies, stable autocracies or unstable 

variants of either.  

Cheibub et al. (2010) classify a regime as democratic if it meets the following three 

requirements: 1) the head of state and legislative body are elected by popular election; 2) there are 

multiple parties contesting the elections; and 3) there is alternation in power under electoral rules 

similar to one that ushered in the incumbent political party. We further follow Rode and Gwartney 

(2012) in classifying unstable democracies as those with a regime transition to democracy either in 

a given period or in the preceding period. By interacting three regime types with aid inflows, we are 

therefore able to separate effects between not only countries with or without democratic institutions 

but also between countries with settled political institutions or institutions in transition. 

 

4.3.4. Control variables and empirical strategy 

In addition to our main variables, we add a number of control variables based on previous literature 

on inequality. We first include the logarithm to initial GDP per capita and its square as a necessary 

test for the Kuznets (1955) curve hypothesis. According to Kuznets, the relation between GDP and 

inequality exhibits an inverted U-shape over time with a top point at middle-income levels. We 

draw all national accounts data from the Penn World Tables, version 7.1 (Heston et al., 2012). From 

the same source, we add government expenditures as a share of GDP, openness to trade and the 

relative price of capital goods (investment prices as a ratio of the overall price level), following 

recent work in Chong et al. (2009) and Bjørnskov (2010).  

Herzer and Nunnenkamp (2012) indicate that natural disasters and regional conflicts can 

affect the income distribution negatively by being more harmful to the poor who are less likely to 

have any insurance. We therefore include a count of disasters obtained from EM-DAT (2012) as 

well as the number of successful and attempted coups, which we get from Marshall and Marshall 

(2014). As outlined below, we also add a full set of period dummies in order to account for any 

global trends and joint influences. Table 4.1 summarizes the data. 
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Table 4.1: Descriptive statistics 

 Mean Standard deviation Observations 

Market inequality 47.479 8.663 506 

Net inequality 45.401 8.388 506 

Log GDP per capita .891 .967 863 

Government expenditures 14.129 10.456 863 

Openness 72.303 38.228 863 

Investment price 81.503 165.388 863 

Coups (lag) .412 .891 755 

Disasters (lag) 12.595 29.523 756 

Stable democracy (lag) .345 .476 745 

Stable autocracy (lag) .552 .498 745 

Economic aid (lag) 2.078 2.545 756 

Social aid (lag) 1.775 2.456 756 

Reconstruction aid (lag) .243 .635 756 

Residual aid (lag) .211 .295 756 

Aid concentration, typology (lag) .496 .130 756 

 

 

We employ these data in a set of country fixed effects GLS regressions such that all associations are 

identified based on the within-country variation. A main worry in virtually all aid studies is 

simultaneity or endogeneity bias in the relations between foreign aid, political institutions and 

income inequality. While most studies resort to either instrumental variables estimators or GMM, 

recent work by Dreher et al. (2013) indicates that such strategies based on apparently exogenous 

political characteristics are likely to be invalid. We instead follow the approach outlined in Clemens 

et al. (2012) and Dreher et al. (2013) in dealing with possible endogeneity. Dreher et al. (2013) note 

that approximately four to five years pass between donors commit to aid flows and aid is actually 

disbursed. Likewise, approximately four to five years pass between disbursement and the 

implementation and completion of aid-funded efforts, i.e. before any effect becomes observable 

(Clemens et al., 2012). Since we are measuring de facto aid disbursements separated in four types, 

we lag these aid flows by a five-year period, which both makes it more likely that we observe real 

consequences and that we effectively alleviate the endogeneity problem. 

Finally, as noted above, we add a set of interactions between aid types and regime types in 

order to separate effects, keeping unstable transition as the comparison category throughout. This 

means that all effects of aid as well as regime change are conditional on the interacting variable, 

why we report marginal effects with conditional standard errors in separate tables (cf. Brambor et 

al., 2006). As interactions must be interpreted symmetrically, ‘a’ tables report the marginal effects 

of aid, given regime types and ‘b’ tables report effects of regime types, given levels of foreign aid. 

In the latter, we report marginal effects evaluated at the 25
th

, 50
th

, 75
th

 and 90
th

 percentiles of the 

distribution of each aid variable. 
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4.4. Main results 

We report our main results in Table 4.2, including an F-test of the joint significance of the 

logarithmic to initial GDP and its square, i.e. of the Kuznets curve. We first note that evidence for a 

Kuznets curve is significant throughout. In Table 4.10A in the Appendix 4, we report results for the 

controlling variables. The only other control variable that is consistently significant is the number of 

disasters, which exerts a moderately positive effect on inequality. 

 

Table 4.2: Main results, full sample 

 (1) (2) (3) (4) 

 Market inequality Net inequality 

Stable democracy (lag) -.448 

(1.060) 

-.492 

(1.356) 

.259 

(1.023) 

.549 

(1.304) 

Stable autocracy (lag) .271 

(1.093) 

-1.729 

(1.410) 

-.319 

(1.054) 

-2.339 

(1.356) 

Economic aid (lag) .264 

(.245) 

-.616 

(.444) 

.378 

(.236) 

-.604 

(.426) 

Social aid (lag) -.125 

(.305) 

1.156 

(.767) 

-.101 

(.294) 

1.191 

(.738) 

Reconstruction aid (lag) .054 

(1.217) 

2.089 

(3.939) 

.112 

(1.173) 

3.106 

(3.787) 

Residual aid (lag) -2.372 

(2.456) 

-11.268 

(7.898) 

-2.612 

(2.369) 

-11.116 

(7.591) 

Aid concentration, typology (lag) -9.445*** 

(3.433) 

-6.978** 

(3.469) 

-8.233** 

(3.311) 

-5.489 

(3.335) 

Economic aid * democracy  .458 

(.658) 

 .184 

(.632) 

Social aid * democracy  -1.768* 

(.915) 

 -1.806** 

(.879) 

Reconstruction aid * democracy  -4.453 

(4.214) 

 -5.173 

(4.050) 

Residual aid * democracy  12.746 

(8.664) 

 13.128 

(8.328) 

Economic aid * autocracy  .992** 

(.486) 

 1.111** 

(.467) 

Social aid * autocracy  -1.339* 

(.803) 

 -1.326* 

(.772) 

Reconstruction aid * autocracy  2.678 

(4.139) 

 1.499 

(3.979) 

Residual aid * autocracy  9.677 

(8.159) 

 9.174 

(7.842) 

Period FE Yes Yes Yes Yes 

Country FE Yes Yes Yes Yes 

Observations 470 470 470 470 

Countries 97 97 97 97 

R squared within .151 .202 .153 .209 

F statistic 3.15 3.13 3.19 3.27 

Kuznets, F test 3.41** 2.64* 5.54*** 3.97** 

Note: The results for the controlling variables are reported in Table 4.10A in the Appendix 4. *** (**) [*] denote 

significance at p<.01 (p<.05) [p<.10]. 
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Turning to the aid and regime variables, we first note that aid concentration is significant in all but 

one column, indicating that countries with more unequal income distributions most likely tend to 

get aid for less diverse purposes. Regime type seems not to matter as none of the regime dummies 

are significant in any column. However, adding the interactions between aid and regime types in 

even-numbered columns provides a more nuanced picture of their potential effects. In particular, the 

marginal effects reported in Table 4.3 document that aid given for reconstruction purposes is 

strongly and positively associated with inequality in stable autocracies, but not in stable 

democracies or countries in transition between regimes. As the point estimate of aid suggests that 

inequality in both market and disposable incomes increases by about 4-5 percent per percentage 

point reconstruction aid, there is no evidence of redistributive effects. 

 

 

Table 4.3: Conditional marginal effects of aid 

 Market inequality Net inequality 

 Autocracy Democracy Transition Autocracy Democracy Transition 

Economic aid (lag) .367 

(.292) 

-.157 

(.729) 

-.616 

(.444) 

.507* 

(.281) 

-.419 

(.701) 

-.604 

(.426) 

Social aid (lag) .183 

(.340) 

-.612 

(.620) 

1.156 

(.767) 

-.135 

(.327) 

-.615 

(.596) 

1.191 

(.738) 

Reconstruction aid (lag) 4.767** 

(1.836) 

-2.365 

(1.698) 

2.089 

(3.939) 

4.606*** 

(1.765) 

-2.067 

(1.633) 

3.106 

(3.787) 

Residual aid (lag) -1.592 

(2.887) 

1.477 

(4.369) 

-11.268 

(7.898) 

-1.943 

(2.775) 

2.012 

(4.199) 

-11.116 

(7.591) 

 *** (**) [*] denote significance at p<.01 (p<.05) [p<.10]. 

 

 

Conversely, in Table 4.4 where we report the marginal effects of regime change at different aid 

inflows, we find heterogeneous results. As all estimates include country fixed effects, we can 

interpret the conditional estimates as evidence of effects of regime change. The findings first 

indicate that inequality decreases when countries receiving social aid move towards autocracy. The 

effect of autocratization is moreover increasing in social aid. Second, we also note that 

autocratization is associated with lower inequality when countries receive relatively little 

reconstruction aid. This effect is, however, only marginally significant, possibly indicating an 

inequality difference between regular countries and countries moving towards autocracy during or 

as a cause of disaster events.  
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Table 4.4: Conditional marginal effects of regime change 

 Market inequality Net inequality 

Percentiles Autocracy Democracy Autocracy Democracy 

 Economic aid 

25 % -1.276 

(1.359) 

-.283 

(1.329) 

-1.832 

(1.307) 

.633 

(1.278) 

50 % -.623 

(1.348) 

.019 

(1.408) 

-1.099 

(1.295) 

.754 

(1.354) 

75 % .443 

(1.485) 

.511 

(1.772) 

.094 

(1.427) 

.952 

(1.703) 

90 % 1.758 

(1.853) 

1.119 

(2.438) 

1.566 

(1.781) 

1.197 

(2.344) 

 Social aid 

25 % -2.192 

(1.447) 

-1.103 

(1.391) 

-2.798** 

(1.391) 

-.075 

(1.337) 

50 % -2.874* 

(1.590) 

-2.003 

(1.563) 

-3.473** 

(1.529) 

-.995 

(1.503) 

75 % -4.584** 

(2.257) 

-4.262* 

(2.373) 

-5.168** 

(2.169) 

-3.303 

(2.281) 

90 % -7.039** 

(3.529) 

-7.505* 

(3.871) 

-7.601** 

(3.393) 

-6.615* 

(3.721) 

 Reconstruction aid 

25 % -1.699 

(1.403) 

-.544 

(1.352) 

-2.322* 

(1.349) 

.489 

(1.299) 

50 % -1.592 

(1.393) 

-.720 

(1.350) 

-2.262* 

(1.339) 

.284 

(1.298) 

75 % -1.278 

(1.471) 

-1.243 

(1.462) 

-2.086 

(1.414) 

-.324 

(1.405) 

90 % -.535 

(2.139) 

-2.478 

(2.197) 

-1.671 

(2.056) 

-1.758 

(2.111) 

 Residual aid 

25 % -1.263 

(1.389) 

.123 

(1.329) 

-1.897 

(1.336) 

1.182 

(1.278) 

50 % -.389 

(1.629) 

1.273 

(1.603) 

-1.069 

(1.566) 

2.366 

(1.541) 

75 % 1.067 

(2.505) 

3.192 

(2.574) 

.312 

(2.408) 

4.343* 

(2.475) 

90 % 2.461 

(3.545) 

5.027 

(3.701) 

1.633 

(3.407) 

6.234* 

(3.557) 

 *** (**) [*] denote significance at p<.01 (p<.05) [p<.10]. 

 

 

Finally, we note that the estimates also indicate that democratization seems to increase net income 

inequality when accompanied by relatively large amounts of residual aid. However, the marginal 

effects are only significant at the ten percent level and a priori difficult to interpret since the 

category includes aid given for very different purposes. In the following, we therefore report a set of 

simple robustness tests. 
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4.5. Robustness tests 

In Table 4.5, we report two robustness tests. In odd-numbered columns, we drop the ten percent 

poorest observations while in even-numbered columns we exclude observations from countries with 

successful coups in a given period; the variable coups in these columns therefore only measure the 

effect of unsuccessful coups.  

 

Table 4.5: Main results, no very poor or unstable 

 (1) (2) (3) (4) 

 Market inequality Net inequality 

 No poor No unstable No poor No unstable 

Stable democracy (lag) -.938 

(1.360) 

-.334 

(1.391) 

.227 

(1.304) 

.795 

(1.352) 

Stable autocracy (lag) -1.630 

(1.438) 

-2.769* 

(1.460) 

-2.166 

(1.379) 

-3.908*** 

(1.419) 

Economic aid (lag) -.746 

(.500) 

-1.126** 

(.557) 

-.717 

(.479) 

-1.135** 

(.542) 

Social aid (lag) .118 

(.963) 

2.548*** 

(.874) 

-.124 

(.923) 

2.654*** 

(.849) 

Reconstruction aid (lag) 8.178 

(9.472) 

6.088 

(4.022) 

7.670 

(9.079) 

6.812* 

(3.910) 

Residual aid (lag) -5.049 

(9.941) 

-12.769 

(9.013) 

-1.867 

(9.529) 

-13.293 

(8.764) 

Aid concentration, 

typology (lag) 

-6.372* 

(3.508) 

-8.649** 

(3.444) 

-5.069 

(3.363) 

-6.012* 

(3.349) 

Economic aid * 

democracy 

.782 

(.701) 

1.311* 

(.708) 

.571 

(.672) 

1.029 

(.688) 

Social aid * democracy -.643 

(1.076) 

-3.374*** 

(1.068) 

-.383 

(1.032) 

-3.608*** 

(1.038) 

Reconstruction aid * 

democracy 

-11.318 

(9.535) 

-9.879** 

(4.480) 

-10.565 

(9.140) 

-10.328** 

(4.356) 

Residual aid * 

democracy 

12.089 

(10.499) 

11.955 

(9.814) 

8.476 

(10.064) 

13.961 

(9.543) 

Economic aid * 

autocracy 

1.365** 

(.548) 

2.013*** 

(.661) 

1.374*** 

(.526) 

2.199*** 

(.643) 

Social aid * autocracy -.203 

(.996) 

-2.433*** 

(.884) 

.141 

(.955) 

-2.595*** 

(.859) 

Reconstruction aid * 

autocracy 

-7.419 

(10.542) 

-.2312 

(4.129) 

-4.976 

(10.105) 

-.9708 

(4.016) 

Residual aid * autocracy 2.505 

(10.202) 

11.981 

(9.156) 

-2.130 

(9.779) 

12.402 

(8.903) 

Period FE Yes Yes Yes Yes 

Country FE Yes Yes Yes Yes 

Observations 423 424 423 424 

Countries 89 95 89 95 

R squared within .188 .259 .202 .267 

F statistic 2.52 3.76 2.77 3.92 

Kuznets, F test 1.03 3.18** 2.05 4.24 

Note: Results for the controlling variables are reported in Table 4.11A in the Appendix 4. *** (**) [*] denote 

significance at p<.01 (p<.05) [p<.10].   
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We first note that when excluding the poorest countries, evidence for a Kuznets curve disappears. 

This difference indicates that any evidence for Kuznets claims depends on including the very 

poorest countries in the world, while for the rest economic development is unequivocally associated 

with increasing equality. No other control variables are affected and the results for controlling 

variables are reported in Table 4.11A in the Appendix 4. 

Turning to the main variables, we find that economic aid is significantly negatively associated 

with inequality while social aid is significantly positively associated with inequality when we 

exclude the politically least stable country observations. When excluding the poorest observations, 

we find no significant results of aid inflows. This is echoed in the marginal effects in Table 4.6, all 

of which are insignificant. The exception is economic aid received by stable autocracies, which is 

positively and significantly associated with net inequality but not market inequality 

 

Table 4.6: Conditional marginal effects of aid, no very poor 

 Market inequality Net inequality 

 Autocracy Democracy Transition Autocracy Democracy Transition 

Economic aid 

(lag) 

.619* 

(.349) 

.036 

(.759) 

-.746 

(.500) 

.657** 

(.335) 

-.146 

(.728) 

-.717 

(.479) 

Social aid (lag) -.085 

(.383) 

-.525 

(.641) 

.118 

(.963) 

.018 

(.367) 

-.509 

(.615) 

.124 

(.923) 

Reconstruction 

aid (lag) 

.759 

(4.617) 

-3.139 

(1.943) 

8.178 

(9.471) 

2.694 

(4.425) 

-2.895 

(1.863) 

7.670 

(9.079) 

Residual aid (lag) -2.544 

(3.232) 

7.040 

(4.684) 

-5.049 

(9.941) 

-3.998 

(3.098) 

6.609 

(4.489) 

-1.867 

(9.529) 

*** (**) [*] denote significance at p<.01 (p<.05) [p<.10]. 

 

 

Yet, the estimates on aid variables per se in Table 4.5, which includes a full set of interactions, must 

be interpreted as the effects of aid at the excluded regime category, which is regime in transition. In 

Table 4.7, where we report the marginal effects obtained by excluding the politically unstable 

countries, we find a number of significant effects. Both economic and reconstruction aid are 

significantly positively associated with inequality in autocracies, while economic aid is negatively 

associated with inequality in regimes in transition.  

 

. 
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Table 4.7: Conditional marginal effects of aid, no unstable 

 Market inequality Net inequality 

 Autocracy Democracy Transition Autocracy Democracy Transition 

Economic aid 

(lag) 

.887** 

(.363) 

.184 

(.747) 

-1.126** 

(.557) 

1.064*** 

(.353) 

-.106 

(.727) 

-1.135** 

(.542) 

Social aid (lag) .115 

(.353) 

-.826 

(.643) 

2.578*** 

(.874) 

.059 

(.344) 

-.954 

(.626) 

2.654*** 

(.849) 

Reconstruction 

aid (lag) 

5.857*** 

(1.848) 

-3.792* 

(1.978) 

6.088 

(4.022) 

5.842*** 

(1.797) 

-3.516* 

(1.923) 

6.812* 

(3.910) 

Residual aid (lag) -.788 

(3.133) 

-.814 

(4.546) 

-12.769 

(9.013) 

-.890 

(3.046) 

.668 

(4.419) 

-13.293 

(8.764) 

 *** (**) [*] denote significance at p<.01 (p<.05) [p<.10].  

 

Table 4.8: Conditional marginal effects of regime change, no very poor 

 Market inequality Net inequality 

 Autocracy Democracy Autocracy Democracy 

 Economic aid 

25 % -1.007 

(.1385) 

-.581 

(1.339) 

-1.538 

(1.328) 

.488 

(1.284) 

50 % -.107 

(.1387) 

-.068 

(1.439) 

-.633 

(1.329) 

.864 

(1.379) 

75 % 1.359 

(1.579) 

.774 

(1.855) 

.843 

(1.513) 

1.478 

(1.778) 

90 % 3.169 

(2.037) 

1.810 

(2.586) 

2.664 

(1.953) 

2.236 

(2.479) 

 Social aid 

25 % -1.700 

(1.502) 

-1.160 

(1.419) 

-2.117 

(1.440) 

.094 

(1.360) 

50 % -1.804 

(1.722) 

-1.488 

(1.660) 

-2.045 

(1.651) 

-.103 

(1.592) 

75 % -2.063 

(2.648) 

-2.309 

(2.596) 

-1.865 

(2.538) 

-.595 

(2.584) 

90 % -2.435 

(4.299) 

-3.489 

(4.511) 

-1.605 

(4.121) 

-1.306 

(4.324) 

 Reconstruction aid 

25 % -1.717 

(1.445) 

-1.069 

(1.370) 

-2.224 

(1.385) 

.105 

(1.313) 

50 % -2.010 

(1.542) 

-1.517 

(1.467) 

-2.241 

(1.478) 

-.314 

(1.406) 

75 % -2.882 

(2.299) 

-2.847 

(2.155) 

-3.006 

(2.204) 

-1.556 

(2.06) 

90 % -4.939 

(4.932) 

-5.986 

(4.525) 

-4.385 

(4.727) 

-4.485 

(4.338) 

 Residual aid 

25 % -1.509 

(1.418) 

-.355 

(1.326) 

.636 

(1.272) 

-2.269* 

(1.359) 

50 % -1.284 

(1.789) 

.736 

(1.722) 

1.400 

(1.651) 

-2.461 

(1.716) 

75 % -.907 

(2.994) 

2.556 

(2.996) 

2.676 

(2.871) 

-2.782 

(2.870) 

90 % -.546 

(4.347) 

4.292 

(4.404) 

3.897 

(4.222) 

-3.089 

(4-166) 

 *** (**) [*] denote significance at p<.01 (p<.05) [p<.10]. 
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When it comes to the effects of regime changes, the results in Table 4.8 where we exclude the 

poorest observations show no robustly significant effects. In Table 4.9, however, where we exclude 

politically unstable country observations, the results strengthen the finding that regime stabilization, 

and in particular autocratization, with social aid tends to be associated with a subsequent decrease in 

income inequality. We find similar effects of autocratization with any level of reconstruction aid. 

Again, the remaining weakly significant marginal effects in the table turn out to be fragile to further 

robustness tests.  

 

Table 4.9: Conditional marginal effects of regime change, no unstable 

 Market inequality Net inequality 

 Autocracy Democracy Autocracy Democracy 

 Economic aid 

25 % -1.849 

(1.421) 

.264 

(1.396) 

-2.904** 

(1.382) 

1.266 

(1.358) 

50 % -.523 

(1.476) 

1.128 

(1.530) 

-1.454 

(1.436) 

1.944 

(1.488) 

75 % 1.640 

(1.804) 

2.536 

(1.979) 

.908 

(1.754) 

3.050 

(1.923) 

90 % 4.309* 

(2.444) 

3.516 

(4.273) 

3.822 

(2.377) 

4.415 

(2.654) 

 Social aid 

25 % -3.609** 

(1.526) 

-1.499 

(1.417) 

-4.805*** 

(1.483) 

-.451 

(1.378) 

50 % -4.485*** 

(1.719) 

-3.218** 

(1.617) 

-6.126*** 

(1.671) 

-2.288 

(1.573) 

75 % -7.958*** 

(2.512) 

-7.529*** 

(2.597) 

9.422*** 

(2.443) 

-6.898*** 

(2.524) 

90 % -12.419*** 

(3.948) 

-13.718*** 

(4.379) 

-14.202*** 

(3.839) 

-13.516*** 

(4.258) 

 Reconstruction aid 

25 % -2.772* 

(1.454) 

-.449 

(1.387) 

-3.917*** 

(1.414) 

.676 

(1.348) 

50 % -2.781* 

(1.446) 

-.839 

(1.386) 

-3.958*** 

(1.406) 

.267 

(1.348) 

75 % -2.809* 

(1.528) 

-2.011 

(1.513) 

-4.072*** 

(1.489) 

-.947 

(1.472) 

90 % -2.873 

(2.185) 

-4.740** 

(2.315) 

-4.341** 

(2.125) 

-3.818* 

(2.251) 

 Residual aid 

25 % -2.191 

(1.427) 

.243 

(1.354) 

-3.309** 

(1.388) 

1.469 

(1.317) 

50 % -1.111 

(1.705) 

1.321 

(1.688) 

-2.191 

(1.658) 

2.729 

(1.641) 

75 % .693 

(2.719) 

3.121 

(2.834) 

-.324 

(2.644) 

4.830* 

(2.756) 

90 % 2.419 

(3.905) 

4.843 

(4.133) 

1.462 

(3.797) 

6.841* 

(4.019) 

 *** (**) [*] denote significance at p<.01 (p<.05) [p<.10]. 

 



 

102 

 

On closer inspection, the remaining weakly significant associations turn out to be fragile to for 

example excluding observations with very large period-to-period changes in inequality. In the 

SWIID, we observe a small number of developing countries with very large changes to income 

inequality across relatively few years. Changes to the Gini coefficient close to two digits are 

obviously not credible and unlikely to occur except as a result of rapid and large-scale communist 

nationalization. One of the additional robustness tests that we performed but do not report in the 

current paper is to exclude observations with period-to-period changes in inequality larger than five 

points. Doing so tends to render weakly significant estimates entirely insignificant. 

Overall, these main results tend mainly to appear in politically relatively stable countries. As 

indicated, they are also robust to other tests (not shown). For example, when we exclude 

observations with very large period-to-period inequality changes, exclude the lowest and highest 

decile of the inequality and aid distributions, and exclude single countries. In the final section, we 

therefore conclude with a discussion of the likely interpretation of our findings. 

 

4.6. Discussion and conclusions  

The literature on aid effectiveness has shown that foreign aid is unlikely to contribute visibly to 

long-run economic development and growth. However, in the shorter run, aid might alleviate 

poverty by influencing the distribution of incomes. Our paper contributes to the small existing 

literature on the aid-inequality association by estimating the effects of four separable types of 

foreign aid on income inequality under democracy, autocracy and transitional regimes. Doing so, 

we necessarily also estimate the effects of regime transitions, conditional on the disbursements of 

aid to the regime. 

Our findings suggest that most types of foreign aid and political regimes do not have any 

discernible effects on income distribution. Yet, certain combinations of specific types of aid and 

political regimes provide statistically and economically significant effects. We first find that 

reconstruction aid received by autocracies is associated with increased income differences. 

Conversely, we observe that a regime change towards stable autocracy is associated with a more 

equal income distribution the more social aid is received by the regime. The results appear to some 

extent to be driven mainly by the poorest countries while they are strengthened once we exclude 

countries with a high propensity to coups, i.e. where the regime type is stable but the incumbent 

regimes are not. 
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The majority of our findings thus reflect the consensus in the literature that aid in general is 

far from effective in influencing long-run growth and poverty alleviation (Chong, 2004; Bjørnskov, 

2010; Herzer and Nunnenkamp, 2012). While there are many examples of projects and larger 

efforts that have worked at the micro level, the macro evidence is absent, which some authors claim 

is due to poorly designed interventions and projects (cf. Easterly, 2014). Yet, the significant effects 

that we do find are more readily interpreted as evidence of substantial rent-seeking when aid 

inflows are non-negligible. 

The finding that reconstruction aid skews the income distribution is in specific ways 

consistent with the structure of most developing societies. Reconstruction aid is given as a response 

to the destruction of wars, natural disasters and other major events and can perhaps best be 

understood as major transfers of physical real capital, as the events create a need for reconstruction 

of infrastructure, houses and other buildings. Since ownership of construction firms is likely to be 

concentrated in most developing economies, the proceeds from reconstruction contracts are also 

likely to be concentrated in higher-income households. It is also often argued that large-scale 

construction projects are most subject to rent-seeking, as they are allocated on a political basis (cf. 

Dreher et al., 2007). As firms and individuals with the political influence to gain such rents are 

unlikely to be found outside political and economic elites, the income from reconstruction projects 

is likely to be captured by such elites, thus skewing the income distribution (Bjørnskov, 2010). 

Our second finding is also most consistent with rent-seeking, yet one of political instead of 

purely economic rent-seeking. We observe that societies moving towards autocracy, i.e. in 

abandoning democracy or transitional regimes, tend to get more equal distributions of income the 

more social aid is received by the country. While one would perhaps hope that social aid in 

particular would be most effective in democracies, in which the electorate includes the poorest parts 

of the population, many basic mechanisms suggest otherwise. Stable democracies are often subject 

to effective special interests and median voter mechanisms suggest that democracies allocate more 

public funds towards a broad middle class instead of poor parts of their populations (Mueller, 

2003). Dictatorships conversely may have incentives to spend outside assistance on poorer 

segments of society for quasi-electoral reasons (cf. Quesada, 2007). Anecdotal evidence for 

example suggests that autocracies often use social expenditures to buy popular support. It is well-

known that the increasingly despotic socialist government of Hugo Chavez used social expenditures 

strategically to buy votes and popularity among the rural population, enabled by inflows of Cuban 

health personnel. Supplying public goods, such as the health and educational services intended to be 
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furthered by social aid, can thus keep social unrest at bay and limit opposition to the autocratic 

regime to minor parts of the population.  

Autocracies in developing countries may also, under some circumstances, outperform 

democracies and transitional regimes in other ways. Holcombe and Boudreaux (2013) for example 

show that autocrats can substantially prolong their tenure by improving the institutional 

environment. Conversely, our results suggest that democratization does not imply institutional 

changes that make aid more likely to succeed. If, as stressed by Acemoglu et al. (2013), political 

elites dominate the political and economic life before democratization, the new and democratic 

political institutions are likely to be captured by these same elites. In such circumstances, foreign 

aid may simply provide additional means to cement the elite’s hold on power (Licht, 2010). As 

such, considering how foreign aid interacts with regime characteristics may provide a fruitful area 

for future research. 
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4.7. Appendix 4: 

Table 4.10A: Main results, full sample 

 (1) (2) (3) (4) 

 Market inequality Net inequality 

Log GDP per capita   19.924 

(13.383) 

20.002 

(13.377) 

18.575 

(12.911) 

20.265 

(12.858) 

Log GDP per capita 

squared 

-1.013 

(.845) 

-1.068 

(.848) 

-.862 

(.816) 

-1.026 

(.815) 

Government 

expenditures 

-.145 

(.123) 

-.072 

(.121) 

-.149 

(.118) 

-.078 

(.117) 

Openness -.006 

(.022) 

-.001 

(.022) 

-.009 

(.021) 

-.003 

(.021) 

Investment price -.007 

(.012) 

-.010 

(.013) 

.003 

(.012) 

.000 

(.012) 

Coups (lag) .480 

(.354) 

.598* 

(.353) 

.188 

(.342) 

.321 

(.339) 

Disasters (lag) .033** 

(.013) 

.035*** 

(.013) 

.032*** 

(.013) 

.034*** 

(.012) 

Observations 470 470 470 470 

Countries 97 97 97 97 

R squared within .151 .202 .153 .209 

F statistic 3.15 3.13 3.19 3.27 

Kuznets, F test 3.41** 2.64* 5.54*** 3.97** 

Period FE Yes Yes Yes Yes 

Country FE Yes Yes Yes Yes 

Note: This is a continuation of Table 4.2. It gives results on the controlling variables. 
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Table 4.11A: Main results, no very poor or unstable 

 (1) (2) (3) (4) 

 Market inequality Net inequality 

 No poor No unstable No poor No unstable 

Log GDP per capita 2.823 

(15.501) 

23.913* 

(13.472) 

6.679 

(14.859) 

22.937* 

13.099)  

Log GDP per capita 

squared 

-.016 

(.969) 

-1.290 

(.847) 

-.204 

(.929) 

-1.177 

(.823) 

Government 

expenditures 

-.029 

(.128) 

-.007 

(.123) 

-.034 

(.123) 

-.043 

(.119) 

Openness -.006 

(.022) 

-.002 

(.023) 

-.007 

(.021) 

-.002 

(.022) 

Investment price -.014 

(.015) 

-.020 

(.013) 

.003 

(.014) 

-.010 

(.013) 

Coups (lag) .671* 

(.373) 

-.324 

(.855) 

.389 

(.358) 

-.284 

(.832) 

Disasters (lag) .039*** 

(.013) 

.029** 

(.013) 

.038*** 

(.012) 

.032*** 

(.012) 

     

Period FE Yes Yes Yes Yes 

Country FE Yes Yes Yes Yes 

Observations 423 424 423 424 

Countries 89 95 89 95 

R squared within .188 .259 .202 .267 

F statistic 2.52 3.76 2.77 3.92 

Kuznets, F test 1.03 3.18** 2.05 4.24 

Note: This is a continuation of Table 4.5. It gives results on the controlling variables. 
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