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Abstract  

This thesis investigates the effect of US development aid on US exports to 134 

recipient countries over the time period 1993 to 2015 with an application of the 

gravity model of international trade. Estimates of one-way panel dataset, specified 

by a dummy approach and estimated with OLS and PPML, suggest that for every 

aid dollar spent by the United States, US exports significantly increase by 1.59 US 

dollar. By lagging the aid variable for several years after disbursement, we find a 

declining effect of US aid on US exports, which indicates that tied aid is an 

important channel of the effect’s magnitude. The effect does not vary systematically 

across income groups. Yet for geographical regions with a higher US export share, 

the impact of US aid on US exports is significantly larger suggesting that existing 

trading relations contribute to a larger effect of aid on donor’s exports. The evidence 

shows that US aid increases US exports and reinforces economic relations with 

recipient countries and, thus, can be regarded as an important motive for the donor 

to provide development aid.  
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1. Introduction 

Bilateral transfers of foreign aid are on the rise since several decades. At present, a 

vast majority of countries are involved in foreign aid, either as donor, recipient, or 

sometimes even as both. Within the time-period of 1990 to 2015, total bilateral aid 

from all donors to developing countries has more than doubled by 161% (OECD, 

2017a). These foreign capital inflows are especially important for lower income 

countries and their economic development, since aid accounts for a considerable 

proportion of their gross national income (The World Bank, n.d.-c). 

At the same time, scientific literature has found empirical evidence which 

suggests that political or economic self-interested donor motives explain the overall 

allocation of bilateral aid better than factors such as economic need or policy 

performance of recipient countries (Schraeder et al., 1998; Alesina & Dollar, 2000; 

Canavire et al., 2006; Dreher et al., 2011). Focusing on commercial motives, 

Younas (2008) for instance shows results indicating that donors give more aid to 

recipients, who import capital goods in which the donors have a comparative 

advantage. Also, Martinez-Zarzoso et al. (2012) and Bacarezza et al. (2005) show 

that aid increases with the recipient’s share of donor exports. These results may 

support claims of a trade-benefitting motive for giving aid. 

Regarding the reverse causal relationship, there is also empirical evidence for 

bilateral aid having an export promoting effect on the donor (Nilsson, 1997; 

Wagner, 2003; Nelson & Juhasz Silva, 2012; Johansson & Pettersson, 2013; 

Martinez-Zarzoso et al., 2014), although notably the empirical literature estimating 

the impact of aid on donor’s export revenue is, surprisingly, still scarce (Suwa-

Eisenmann & Verdier, 2007). Only a few analyze the effect of aid on donor’s export 

levels in a single donor perspective (Martinez-Zarzoso et al., 2009 and 2016; 

Hansen & Rand, 2014; Martinez-Zarzoso et al., 2017; Zarin-Nejadan et al., 2008).  

Furthermore, none of the papers comprehensively assess the effect of US aid 

on its exports, although the United States is the biggest donor in terms of volume 

worldwide and claims of self-interested motives have been brought forward against 

the donor. For instance, Schraeder et al. (1998) find that in the aid allocation to 

Africa during the 1980s, the US was mainly driven by ideological and strategic 
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interests motivated by the Cold War. Whereas, Fleck & Kilby (2010), who 

investigate the patterns of US aid distribution from post-Cold War into the 

beginning of the 2000s, find that developing countries with higher incomes were 

more likely to get aid than poorer low-income countries. This relation increased 

over time indicating that the US Cold War paradigm of fostering ideological 

alliances and containing communism may have been ousted to some degree by 

economic self-interests. 

On that account and due to the lack of research, this study focuses on the 

effect of US aid on the donor’s export revenue for the period after the Cold War. 

More specifically, this study will investigate and quantify the effect of US aid on 

its exports for several years after disbursement, which can indirectly give some 

insight through what channels US aid works and, thus, extend the aid-trade 

literature. Keeping in mind the results of Fleck & Kilby (2010), another goal is to 

observe the effect for different regions and income groups, which can show us if 

the effect of US aid varies systematically across income groups or geographical 

regions. Lastly, the results will be interpreted in the specific donor context which 

can give some indication for donor behaviour and motives. Thereby, this research 

provides a link between aid and donor’s exports as well as informs and supplements 

the discussions on donor`s aid and trade practices, so that future research can extent 

the argument to further aspects on the international economy of foreign aid. 

This paper’s research presents four hypotheses related to the effect of aid on 

trade in the case of the United States. First, US aid increases US exports to recipient 

countries. Second, the increase of US exports to recipient countries is higher in the 

first years after disbursement than in the subsequent ones due to a high proportion 

of tied aid. Third, US aid to lower income countries has a larger positive effect on 

US exports to these countries than US aid to higher income countries. Fourth, US 

aid to regions with a lower US export share has a larger positive effect on US 

exports to these recipient countries than aid to regions with a higher US export 

share.  

 In order to test the hypotheses, the micro-founded gravity model of trade with 

a unilateral panel dataset of the US as exporter and 134 recipient countries as 

importer for the period of 1993-2015 will be applied. The model incorporates 



3 

 

   

standard gravity model variables as well as aid variables. Further, a sensitivity test 

on the effect of US aid for several years after disbursement will be carried out to 

find differences in the impact. Therefore, we will lag the aid variables by various 

years and, thus, also account for potential reverse causality between aid and trade. 

For observing potential differences between regions and income groups, dummies 

that group recipients according to regions and income classifications are created 

and interacted with the aid variable to produce slope dummies. To account for the 

theoretical micro-foundation of the model, the multilateral resistance terms are 

approximated with the Dummy method of Baldwin & Taglioni (2006) and the 

appropriate estimation technique (Fixed Effects, Random Effects, Pooled OLS) will 

be chosen according to Park (2010). Also, the Poisson Pseudo Maximum 

Likelihood estimator introduced by Santos Silva & Tenreyro (2006) is applied to 

complement the estimation of the model. 

The thesis is structured in six chapters. In Chapter 2, the related theoretical 

background is summarized and divided into three sections. The first section briefly 

introduces the main channels leading from aid to trade after a short clarification of 

the used terminology. The second section provides with a data-based overview of 

the United States as donor and exporter in the relevant time-period, whereas the 

third section introduces the gravity model, displays the most important empirical 

research literature of aid and trade, and highlights methodological issues of the 

gravity model that have to be taken into account for the estimations. Chapter 3 

comprises the empirical research including data description and the applied 

methodology. Thereafter, Chapter 4 presents the estimation results. In Chapter 5, 

these results are discussed with additional interpretations to provide a wider picture. 

Finally, the conclusion in Chapter 6 will summarize and briefly discuss the findings 

of this paper.  
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2. Literature Review &      

 Theoretical Background 

 

2.1 Aid and Trade 

The interaction between foreign aid and international trade is complex and has 

received considerable scientific attention. Although this research field is broad, 

only the most important channels of a relation between aid and trade are briefly 

summarized in the following. Therefore, this chapter only explains possible 

linkages of a causal direction from aid to trade after a short definition of the used 

terminologies. 

 

2.1.1 Definition and Terminology  

Foreign aid or foreign assistance is a concept with several differing definitions. The 

one applied within this paper, also in the empirical part, is the most widely used 

measure provided by the Organization for Economic Cooperation and 

Development’s (OECD) Development Assistance Committee (DAC), which was 

founded in 1961 and coordinates, monitors, and evaluates the impact of 

development policies. It is the biggest platform for several of the largest funders of 

aid with currently 30 members including the United States. International institutions 

like the World Bank, IMF and the UNDP are involved in an observing position 

(OECD, n.d.-a).  

Foreign aid is labelled by the DAC as Official Development Assistance 

(ODA) and defined as flows from official agencies like state governments and their 

agencies to DAC-specified countries and to multilateral institutions. According to 

the official definition, these flows must meet two requirements, namely that each 

flow is “a) administered with the promotion of the economic development and 

welfare of developing countries as its main objective; and b) concessional in 

character and conveys a grant element of at least 25 per cent (calculated at a rate of 

discount of 10 per cent)” (DAC, n.d.). Several categories of foreign aid are not listed 
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as ODA including military aid as well as anti-terrorism activities, most 

peacekeeping expenditures, nuclear energy not provided for civilian purposes and 

cultural programs of donor countries (DAC, n.d.). In the following, we use the 

measure ODA and foreign aid synonymously.  

 

2.1.2 Causal Linkages from Aid to Trade 

The aim of this thesis is to test and analyze the effect of United States’ ODA on 

country’s exports. Therefore, the various channels through which foreign aid may 

affect trade need to be established. Reasons for linkages vary from the simple to the 

complex, since this research field is broad and multi-dimensional. For example, the 

relationship may take the causal direction of trade to aid or may even be 

bidirectional. However, due to the objective of this thesis, the following section 

exclusively explores supporting arguments for a link from aid to trade. These 

linkages can take the form of a positive or negative relationship. Consequently, 

diverse impacts of aid may culminate in a higher or lower level of donor exports. 

And since the effect of ODA on donor exports can also go through indirect and 

direct channels, linkages are separated accordingly. 

Indirect Links 

One plausible indirect effect indicating a positive relation between aid and trade, is 

investigated by traditional macroeconomic theories. They posit that aid enhances 

economic growth in the long run. The basic rationale of these theories follows that 

aid, which is seen as additional income, substitutes or adds up domestic savings of 

a recipient’s economy, which enables the country to increase investments. This 

leads to a higher productive capacity and thereby accelerates economic growth, that 

would not have been possible without aid (White, 1992). For trade, this implies that 

the recipient country increases its import capacity and is able to take up a greater 

volume of foreign products, at least in the short run. Thereby, aid flows are likely 

to generate more trade flows from the rest of the world, including the donor country 

(Suwa-Eisenmann & Verdier, 2007).   

Early research followed this line of reasoning with great optimism, 

nevertheless until now there is no clear consensus about its macroeconomic effect 
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and empirical evidence is inconclusive (White, 1992). It is conceivable that aid may 

also have a negative or negligible relationship with trade due to fungibility. 

Fungibility occurs when aid gets redirected from its initial planned purpose to 

different uses. For instance, aid may enable the recipient government to divert its 

expenditure into unproductive activities. And even in the optimal case of aid being 

fully added up to savings and invested, it can simply alter recipient governments’ 

behavior and crowd-out public investments by accelerating the price of investment 

goods and making public investments less likely. Thus, aid may also comprise 

certain unintended effects that can even lower the level of economic growth (Pack 

& Pack, 1993). In any case, a delayed effect on exports is assumed for this channel, 

since it takes time to convert the donated resources into imports (Juhasz Silva & 

Nelson, 2012). 

A further concept related to an indirect effect of aid is described by the term 

transfer paradox. This long-standing concept of international trade theory was 

introduced by the Keynes-Ohlin discussion on paradoxical effects of German 

reparations after the First World War. It describes a situation in which an income 

transfer like aid can enhance or worsen the terms of trade (TOT) of the donor 

country and recipient country. If this secondary effect, namely a positive or negative 

impact on the TOT of a country, exceeds the actual direct income effect of aid, the 

donor country’s welfare might in fact improve whereas the recipient’s welfare 

worsens. This paradoxical outcome is called the transfer paradox (Suwa-Eisenmann 

& Verdier, 2007). The conditions under which immiserizing welfare impacts in the 

recipient country arise are diverse and depend on distortions in the economic world 

(Brecher & Bhagwati, 1982). Although this thesis is not concerned with welfare 

effects of aid, it is still important to briefly explain this concept’s logic, since it 

comprises possible intermediate welfare effects on exports. 

Furthermore, there are several possible factors reducing the amount of aid that 

actually arrives at beneficiaries in recipient countries, which in turn would lessen 

the effect of aid on trade. For instance, a certain proportion of received aid may not 

arrive at the determined projects, because of corruption and capital flight (Kasper, 

2006). Then, the costs of aid allocation, administration and delivery incurred by 

donors and aid agencies may consume a considerable part of the designated aid flow 
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(Easterly & Williamson, 2011). But also issues of bad governance in recipient 

countries may lead to inefficient and suboptimal outcomes in the process of 

transferring aid to beneficiaries, for example, missed time schedules and subsequent 

lost investment opportunities are common features of aid transfers (Kaufmann, 

2009).  

Due to these inefficiencies of aid transfers and the non-linearity of aid’s effect 

on growth, research started to focus on parameters, distortions and the 

conditionality underlying the effectiveness of aid. The emphasis lies on factors like 

policies and institutions promoting or prohibiting investments and growth (Tsikata, 

1998). Consequently, nowadays aid is often connected to political conditions such 

as the implementation of structural economic reforms in recipient countries. This 

so-called aid conditionality is defined as a set of donor strategies used in order to 

induce changes of economic and political nature in recipient countries (Nelson & 

Eglington, 1992). Thereby, aid is also used to buy policy reforms in recipient 

countries (The World Bank, 1998). If these conditions imply economic mechanisms 

like domestic fiscal or monetary policies that stimulate economic growth and 

thereby increases the recipient import capacity, again, the indirect positive 

relationship between aid and trade is established (Suwa-Eisenmann & Verdier, 

2007). These kind of policy changes caused by aid conditionality are assumed to 

affect trade at a later point, because policy stimuli and instruments need time to 

have an impact on economic variables (Juhasz Silva & Nelson, 2012). 

 

Direct Links 

The conditionality of aid can also have a direct effect on trade, especially if the aid 

condition implies the liberalization of foreign trade regimes or trade-specific 

economic reforms (Suwa-Eisenmann & Verdier, 2007). According to Durbarry et 

al. (1998), trade openness is an accelerator of growth since it increases accessibility 

of advanced technology and diverse inputs for domestic production. Recipient 

countries can enter international markets with broader product varieties that 

increase the efficiency of their own production. Thus, the export competitiveness 

gets strengthened plus import capacities are widened. 
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Tied aid is the most apparent and direct linkage with trade containing a 

positive effect on donor exports, most likely directly in the year of aid disbursement 

or in the subsequent one (Juhasz Silva & Nelson, 2012). This form of aid is a 

practice of linking aid to the purchase of goods and services of the donor country. 

A recipient receives a grant or loan, but is legally restricted to merely use it for 

buying commodities from companies of the donor. This is a long-standing practice 

for several decades (OECD, n.d.-b). Although since 1998, first initiatives by 

members of DAC seek to untie aid, especially to low-income countries.  

Within this channel, the procurement of aid is essentially trade. The direct 

tying of aid may operate in several ways. First, it functions as a trade policy, since 

it increases the market access of donor exports to recipient countries, which are 

consequently more exposed to foreign imports, and it may expand commercial ties 

by boosting the necessity of follow-up orders (Morrissey, 1993).  

Furthermore, there are different types of tied aid, one frequent variant is a 

form of mixed credit, in which export subsidies are granted to exporting companies 

or industries of the donor country that are looking for contracts with less developed 

countries. Part of the aid budget finances these export subsidies. It stands to reason 

that these specific exporting companies profit from mixed credits, yet this aid 

practice is highly controversial due to assumed negative impacts on recipient 

countries (Hall, 2011). 

Another type is informally tied aid, which is difficult to reconstruct or track 

down. A possible mechanism is that donor countries direct aid to certain projects, 

commodities and countries in which their own industries have a comparative 

advantage. Thus, the possibility of winning official tenders and providing goods of 

own industries is higher. Moreover, most funded projects depend anyway heavily 

on capital goods, which are typically produced by donor countries (Morrissey, 

1993). This channel is assumed to have a delayed effect, since those kinds of 

projects need time to mature (Juhasz Silva & Nelson, 2012). 

Yet, there are also authors arguing that mentioned variants of tied aid may 

also have a negative effect on recipient growth and thereby on donor exports. Since 

donor countries choose in place of recipient countries on what and how aid is spent, 

certain investments might be missed due to a lack of country-specific knowledge. 
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If recipients would have the possibility to choose details of investments by 

themselves, there might be an improved selection of projects and more appropriate 

technology and goods fitting to long-term interests (Morrissey, 1993). Jepma (1991, 

p. 58) shows results which mark an increase in costs of aid projects as much as 15-

30% (also see: OECD, n.d.-c), when they are tied. Further sources even claim a 

systematically higher cost than these 15-30% for specific types of aid like technical 

assistance (Williams, Jones, Imber, & Cox, 2003) and food aid (Barrett & Maxwell, 

2005). 

Additionally, several empirical and qualitative papers suggest that exports 

under tied aid seem to be overpriced compared to competitive world prices (Jepma, 

1991; Yeats, 1991; Aryeetey, Osei, & Quartey, 2003). This all culminates into 

potential negative effects on recipient’s economic growth. But not just the recipient 

may be disadvantaged by tying aid. The donor country may also experience delayed 

negative economic effects, since it causes distortions in the recipient economy. It is 

often the case that projects of inefficient industries are funded, which diverts 

resources from the more economically efficient choice resulting in a high 

opportunity cost for donors (Morrissey, Smith, & Horse, 1992). Additionally, 

recipients may develop a hostile relationship to donor countries, when they feel 

disadvantaged by aid. Critiques summarize many reasons why aid often acts as a 

form of imperialism serving the self-interest of donors and preserves the status quo 

rather than uplift countries out of poverty (Lloyd, McGillivray, Morrissey, & Osei, 

1998).  

Vice versa, if aid is beneficial to all sides and untied, it may improve 

partnerships between countries and fosters political goodwill on the recipient side 

towards donor countries. This could lead to a higher demand for donor goods and 

services, because of either, a feeling of moral obligation, or in order to secure future 

aid flows. Either way, this goodwill argument is indicative for a possibly delayed 

positive effect of aid on donor’s exports (Arvin & Baum, 1997) 

Besides tied aid, also the rather new concept of ‘Aid for Trade’ (AfT) 

provides a direct and positive link of aid on trade. AfT is a result of converging 

opinions of trade and development institutions in the beginning of the 2000s, stating 

that trade is important for development and vice versa. It was developed following 
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concerns that trade liberalization of developing countries needs to be supplemented 

by development assistance targeting trade-prohibiting factors within the countries 

(WTO, n.d.). Nowadays, AfT is an integral part of ODA programs. It is aimed to 

support least developed and developing countries in liberalizing trade, reducing 

transaction costs and compensating them for potential social costs and losses 

deriving out of the implementation of trade agreements. Overall, the WTO-led AfT 

initiative aims to reduce supply-side and trade-related constraints like policies, 

infrastructure or technical assistance (WTO, n.d.). Until present, there is no 

consensus about the effect, coordination, concrete features and added value of AfT. 

It is neither a development fund nor a category of development assistance, but more 

a complementary between market access, trade liberalization and aid (Suwa-

Eisenmann & Verdier, 2007). Nevertheless, AfT may provide a direct effect of aid 

on trade in the long-run. 

The mentioned arguments represent channels through which aid may affect 

donor exports either in a positive or negative way. In addition, they can also be 

categorized by the needed time for the effect to appear. For the most apparent one, 

tied aid, it is conceivable that it affects US exports immediately, most likely directly 

in the year of aid disbursement or in the subsequent one. For the remaining channels 

we assume a delayed effect on exports. This group includes an aid induced income 

effect of the recipient, the goodwill argument, the possible channel of the donor 

financing development projects that need supplies in which the country has a 

comparative advantage, possible follow-up orders induced by the previous 

exposure to commodities of the donor, and policy changes caused by aid 

conditionality or AfT (Juhasz Silva & Nelson, 2012). 

 

2.2 The United States as Donor and Exporter 

This chapter provides with a data-based overview of the United States as donor and 

exports. It summarizes patterns and determinants of its aid-giving such as size, 

geographical, and income-based distribution. Additionally, it highlights features of 

the country as an exporter. The chosen timeframe matches the following empirical 
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research and thereby assists in the formulation of hypotheses for the investigation 

of this research.  

2.2.1 United States as Donor 

The US is and has been the biggest funder of aid out of all OECD countries, 

contributing a total of 31.1 USD billion of net ODA in 2015. However, while in 

terms of volume being the largest funder, the US is one of the least generous when 

comparing the ratio of ODA contribution to its gross national income (GNI). The 

US share amounted to merely 0.17 % of its GNI in 2015, whereas other DAC 

countries like the Netherlands, the United Kingdom or Norway even exceed the UN 

targeted level of 0.7% (OECD, 2016).  

Observing US aid allocation, the lion’s share of ODA in 2014-2015 was 

distributed to sub-Saharan Africa (34%; 9.5 USD billion), followed by South & 

Central Asia (13%), the Middle East & North Africa (11%), Latin America & 

Caribbean (7%), East Asia & Pacific (4%), and at last Europe (2%) (OECD, 2017b). 

Figure 1 displays the development of gross disbursements from 1990 onwards and 

clearly shows shifts in regional aid disbursement. The ‘War on Terror’ policy 

impact on aid amount and allocation is apparent for the Middle East & North Africa 

and sub-Saharan Africa. Although the amount of aid to the former decreased 

drastically again in 2005, assistance to the prior was rising until 2014. South & 

Central Asia gained in received aid, especially after the decrease of aid to Middle 

East & North Africa.  

To analyse the allocation of total US aid among recipient’s income levels, 

Figure 2 displays ODA net disbursement data separated into the four DAC 

categories. A correlation between regions and income levels can be identified based 

on Figures 1 and 2, as it is apparent that upper middle-income countries (UMICs) 

experienced a similar peak in 2002-2005 like North Africa & Middle East. 

Similarly, the majority of least developed countries (LDCs), which experienced the 

largest increase in US aid, are located in the sub-Saharan African region. Yet, lower 

middle-income countries (LMICs) and UMICs together receive around 44% of total 

aid in 2015 as it steadily increased since the 2000s.  
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Figure 1: Total US bilateral aid distribution by regions 

 

Source: International Development Statistics (OECD, n.d.-d) and own elaboration 

 

Figure 2: Total US bilateral aid distribution by income levels 

 

Source: International Development Statistics (OECD, n.d.-d) and own elaboration 
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Regarding the US aid composition, most of US’s ODA is provided bilaterally, 

that is 86.4% in 2015. The rest is contributed to multilateral organizations, which is 

around half of what the average of other DAC countries (26.2%) channel to them 

(OECD, 2017b).  

On the other hand, 45.5% of US ODA is still tied in 2016 (OECD, 2017b), 

which indicates a strong commercial interest in aid-giving to the benefit of US 

exporting industries and companies. In comparison, the average of OECD 

countries’ tied aid was already 18% in 2008 and is further declining (OECD, n.d.-

c). The development of the share of US tied aid has fluctuated immensely since 

1990 (see Figure 3). At its peak in 1995-1996, 73% of all bilateral aid was tied. 

From 2006 onward, it remained between 25-44%. Unfortunately, for several years 

data is unavailable, which is why we cannot make more inferences from it. Further, 

commitments instead of gross disbursements are used, because this aid category 

offered more data. Therefore, it is assumable that the actual tied aid level lies higher, 

for example, that it was 57% in 2007 (Clay, Geddes, & Natali, 2009)  instead of 

31% like indicated in the table.  

 

Figure 3: Percentage share of tied US ODA  

 

Source: International Development Statistics (OECD, n.d.-g) and own elaboration 
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Considering the time-dependent dimension of channels through which aid 

affects donor exports discussed in Chapter 2.1 and considering the large proportion 

of US tied aid in the chosen timeframe, we expect the largest effect of US aid on 

US exports to appear in the year of aid disbursement and the year after. For 

subsequent years after disbursement, we expect diminishing effects on US exports. 

If the hypothesis gets confirmed, the increase of donor exports might be to a large 

extent due to the tying of aid. 

 

2.2.2 United States as Exporter 

From 1991 to 2015, the US was among the top three exporters of the world. In that 

time, US exports more than tripled (356%) in nominal terms, from 420 USD billion 

in 1991 to 1.5 USD trillion in 2015. The largest increase took place in the period of 

2002 until 2014, except a plunge around the times of the financial crisis in 2008 

(The World Bank, n.d.-a). The top five product sectors amount to 70% of all US 

exports. The three biggest shares in terms of product sectors are machinery and 

electronics, miscellaneous, and chemicals, which stay comparably constant over 

time (for more details, see Figure A.1 in the Appendix). Transportation and fuels, 

the other two top sectors, in total contribute around 25% to the export share. Hence, 

the US is one of the worldwide biggest exporter of capital and consumer goods.  

The distribution of US exports by region of destination is displayed in Figure 

4 for the time-period of 1991 to 2015. The figure clearly shows that the three biggest 

ODA recipient regions, South Asia, sub-Saharan Africa, and North Africa & the 

Middle East, are also the regions with the lowest US export shares. These exports 

were steadily increasing for all three regions between 2003 and 2014. The two 

biggest US export destinations are Latin America & Caribbean and East Asia & 

Pacific, which grew since 2002. Latin America & Caribbean is ranked fourth in the 

top US ODA recipients.  

This study also focuses on diverging effects of aid on regions. One aim of this 

research is to investigate if US aid had a contributing impact on increasing exports 

to these regions. Therefore, it is assumed that US aid to regions with a lower US 

export share has a bigger impact on US exports to these regions than aid to regions 
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with a higher US export share. The confirmation of the hypothesis could indicate 

the motive of broadening US export markets. 

 

Figure 4: US Exports by Regions of Destination 1991-2015 

Source: WITS (The World Bank, n.d.-a) and own elaboration 

 

Using the income classification of DAC (OECD, n.d.-e) and only taking these 

ODA recipients into the US export sample, Figure 5 clearly illustrates how exports 

are mainly directed to ODA upper middle-income countries (UMICs). Around 35% 

of all exports are channeled to these 61 countries and were rising dramatically from 

2003 onwards. Less than 1%, goes to least developed (LDCs), yet, US exports also 

increased as well to these income groups. Figure A.2 in the Appendix illustrates 

this increase, which is not observable in Figure 5, due to the much bigger scales of 

the other two income groups. Lower-middle income countries (LMICs) & low-

income countries (LICs), make up around 5% of all US exports in 2015. All ODA 

eligible countries together present 41% of US exports and thereby these developing 

and emerging recipients present important export markets (The World Bank, n.d.-

a).  
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Figure 5: US exports to ODA eligible countries based on DAC income groups 

 

Source: WITS (The World Bank, n.d.-a) and DAC (OECD, n.d.-e) and own       

   elaboration 

 

Following the descriptive analysis of export shares to income groups, we 
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Sattelberger, 2016). Hence, we expect that the lower the recipient income, the 

higher the effect of US aid on US exports. 

 

2.3 Gravity Model & Empirical Research Literature 
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model allows for an evaluation and quantification of the effect of US aid on US 

exports while controlling for several other factors influencing trade. This chapter 

will introduce the model. In the second subchapter, it provides with an overview on 

the empirical research literature on aid and trade using the gravity model. The third 

subchapter summarizes methodological issues and solutions of the model, which 

are relevant for this thesis.  

 

2.3.1 Theoretical Basis of the Gravity Model 

Jan Tinbergen (1962) was the first to formulate the theory upon which the logics of 

all gravity models are based on nowadays. The gravity model has proven to be a 

reliable model in applied international trade research and stands out through its high 

accuracy, stability and explanatory power (Shepherd, 2013).  

Back in time, Tinbergen (1962) was inspired by Newtons’ law of universal 

gravitation which is widely known in the field of physics. He applied it to the 

volume of bilateral trade flows, just that instead of planets, countries are mutually 

attracted to each other, meaning that they trade more proportional to their economic 

sizes and inversely proportional to their geographical distance. The following 

equation illustrates the resulting intuitive gravity model:  

 

𝑙𝑜𝑔𝑋𝑖𝑗 = ∝  + 𝛽1𝑙𝑜𝑔𝐺𝐷𝑃𝑖 +  𝛽2𝑙𝑜𝑔𝐺𝐷𝑃𝑗 + 𝛽3 log(𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑖𝑗) +  𝜀𝑖𝑗      (2.1) 

 

where the bilateral trade flows (X) between country i and j are affected by 

their gross domestic products (GDP), which is a proxy for economic size. Distance 

is a numerical proxy for the geographical distance between the economic capitals 

of country i and j. The betas represent the coefficients of the estimation, the constant 

of the regression is denoted as ∝ and 𝜀𝑖𝑗 displays the random error term.  

The intuitive model is quite intriguing since its mechanisms are simple and 

easily understandable. Countries further away from each other trade less, then 

countries sharing a border. Countries which are bigger in the economic sense, also 

trade more with each other. Further, it can be applied to various cases, since 

economic and geographic measures are available for all countries, for highly 
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developed as well as least developed countries. Nevertheless, the model was often 

blamed for lacking a theoretical foundation. The first to advance on this 

shortcoming were Anderson (1979) and Bergstrand (1989), and many other 

researchers followed. Especially noteworthy is Anderson & van Wincoop’s (2003) 

Gravity with Gravitas model, in which they theoretically demonstrate the 

importance of the relative resistance of countries trading with each other. Put in 

simple terms, the resistance to trade between two trading countries depends on the 

relation to the resistance to trade between these two countries with other potential 

trading partners. Therefore, it accounts not only for absolute trade costs between 

two trading countries, but also for the relative trade costs across all potential export 

markets and all potential suppliers for the two countries. These so-called 

multilateral resistance terms (MRTs) are based on microeconomic theory, which is 

why the extended model is often called micro-founded or structural (Bacchetta, et 

al., 2012).  

This became the standard for up-to-date gravity models and further literature, 

for example the Gravity Model with Dummies of Baldwin & Taglioni (2006) as 

well as the Taylor-Series Approximation of Baier & Bergstrand (2009), entail 

methods on how to approximate multilateral resistance terms.  

The standard Gravity with Gravitas equation including MRTs and 

macroeconomic variables in a log-linear specification is displayed in the following: 

 

𝑙𝑜𝑔𝑋𝑖𝑗
𝑘 = 𝑙𝑜𝑔𝑌𝑗

𝑘 + 𝑙𝑜𝑔𝐸𝑗
𝑘 − 𝑙𝑜𝑔𝑌𝑘 + (1 − 𝜎𝑘)[𝑙𝑜𝑔𝜏𝑖𝑗

𝑘 − 𝑙𝑜𝑔𝜋𝑖
𝑘 − 𝑙𝑜𝑔𝑃𝑗

𝑘]     (2.2)       

 

where 𝑋𝑖𝑗
𝑘    resembles exports in sector (k) between two countries i and j, 𝑌𝑗

𝑘 

is the GDP in sector k, 𝑌𝑘   presents the world GDP, 𝐸𝑗
𝑘 is the expenditure, 𝜏𝑖𝑗

𝑘  are 

the trade costs, and the last two terms in the equation portray Anderson and van 

Wincoop’s MRTs. The outward resistance is displayed as 𝜋𝑖
𝑘 and covers that 

exports of country i to j are also dependent on arising trade costs among all export 

markets. Whereas, the inward resistance 𝑃𝑗
𝑘 catches the effect that imports of 

country i from j are equally as dependent on trade costs of all other possible import 

markets (Shepherd, 2013). Thus, it is possible to incorporate the influence of trade 

costs and of not just a country pair, but also of third countries into the model. This 
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is essential, since any change in a bilateral trade relation may have an impact on all 

other trade relations caused by resulting changes in relative price compositions. 

 

2.3.2 Empirical Research Literature 

This chapter reviews the recent empirical literature analyzing the effect of bilateral 

aid on exports using the gravity model as the chosen methodological tool. For the 

sake of completeness and clarity, an overview of all referenced studies with applied 

estimation and specification techniques can be found in Table A.1 in the Appendix.  

Nilsson (1997) was the first author using the gravity model to analyze the 

effect of aid on exports. His results suggest that for every 1 USD spent in aid by 

European Union countries, their exports to recipient countries increased by 2.60 

USD on average. However, Nilsson did not account for multilateral resistance and 

unobservable heterogeneity, hence, making his results biased (Martinez-Zarzoso, 

2015). Later studies found a much smaller effect. 

In a multi-donor scenario, Wagner (2003) focuses on the effect of aid and aid 

tying on OECD donors’ exports. He finds that return of aid on exports is not entirely 

caused by tied aid The author first uses pooled OLS and finds a 2.30 USD return of 

every dollar spent on aid. When adding country-pair fixed effects, the return 

decreased to 0.73 USD for every aid dollar. Also, the majority of the estimated 

effect seems to be limited to the year of aid arrival. Further, he ranks the OECD 

countries according to their estimated return on aid, which are interpreted as donor 

country motives in giving aid. More commercial interests are derived for New 

Zealand, Australia, United Kingdom, France, and the United States. The OECD 

donors with the lowest return are Norway, Sweden, Netherlands, Ireland, and 

Denmark.  

On the other hand, Osei et al. (2004) use tied aid proportions in their aid 

specification and conclude that their results do not suggest that tied aid positively 

affects donor exports. They analyze a sample of four European donors and 26 sub-

Saharan African recipients with data reaching from 1969 to 1995. Their 

methodological contribution lies in underpinning the importance of the causal 

relationship between aid and bilateral trade in modelling techniques and the 
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problem of endogeneity. Since the causal direction differs among country pairs and 

time (Lloyd, McGillivray, Morrissey, & Osei, 2000), they use Granger causality 

tests and divide the panel into sub-panels for further testing of various causal 

directions with gravity equations (Osei, Morrissey, & Lloyd, 2004). 

Martinez-Zarzoso et al. (2014) also differentiate between tied and untied aid 

in a multi-donor context of 22 DAC donors to aid recipients. However, they find 

results that indicate that the positive effect of aid on donor’s exports depend on the 

degree of their tied aid. They find that the aid elasticities decrease over the period 

1988-2007 and are insignificant starting in the 2000s, while the regional trade 

agreement coefficient increases. They interpret their results by an increasing 

implementation of DAC recommendations to untie aid. The authors account for 

unobserved heterogeneity with country-pair and time fixed effects and control for 

endogeneity with lagged aid variables. Further, they use advanced panel data 

methods like two-way fixed effects and generalized method of moments (GMM) 

estimator.  

A methodological contribution lies within the focal point of Juhasz Silva & 

Nelson (2012), who develop an asymmetric extension of the Baier & Bergstrand 

(2009) methodology with a linear approximation for gravity equations. Their 

approach is trying to solve model issues of not being able to reflect North-South 

trade with its asymmetries. The relationship of aid and trade with donors being 

Northern industrialized countries and recipients of Southern countries exporting 

typically primary commodities is the chosen empirical example to illustrate the 

effectiveness of their model. Their results in a multi-donor context indicate a 

significant and positive relation of aid on donor’s exports to recipients. 

Nevertheless, they fail to account for multilateral resistance terms according to 

Martinez-Zarzoso et al. (2014). 

In an approach to treat foreign aid as transfer instead of part of trade costs, 

Kruse & Martinez-Zarzoso (2016) estimate the gravity model with 188 countries 

over the period of 1988-2013 and compare the resulting elasticities to the usual 

specification. To account for aid as transfer, the elasticity of trade to aid is modelled 

as 1 plus ratio of aid to GDP. This inflation factor implies that the aid elasticity in 

not constant. This means that their theoretical model indicates that aid alters the 
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MRTs by increasing the recipients’ economic importance. They use country-pair 

and time fixed effects and the Poisson Pseudo-Maximum Likelihood (PPML) 

estimator and their results suggest that 1 USD of aid has a 0.58 USD return of 

imports instead of 11 USD return of traditional models. 

Furthermore, several studies use unilateral panel data to assess a single donor 

context. Martinez-Zarzoso et al. (2008), Nowak-Lehmann et al. (2009) and 

Martinez-Zarzoso et al. (2016) all estimate the effect of German aid on German 

exports and find that each US dollar of aid contributes to at least 1 USD return in 

German exports. For instance, Martinez-Zarzoso et al. (2008) use panel data for 138 

partner countries from 1962-2005. They estimate a static and dynamic gravity 

equation with the lagged dependent variable as further regressor and a lagged aid 

variable. The dynamic version is estimated using fixed country effects and specific 

time effects for unobservable heterogeneous effects across partner countries and 

time. Especially when estimating the aid coefficient in time-intervals of 5 years and 

recipient groups, a significant change is observable, which indicates varying and 

quick changes in aid-trade relationships that are highly dependent on time span and 

country-pairs. 

Hansen & Rand (2014) focus on Danish aid to 144 partner countries and find 

a 0.20 USD return for 1 USD spent. They claim that the effect of aid on exports 

may be derived out of three possible linkages. Either the income effect increases 

the import capacity of the recipient, aid decreases trade costs through a goodwill or 

familiarity effect, or because of mechanisms of trade creation due to the additional 

income or trade diversion due to increasing exports of the donors at the costs of 

other exporters. To mirror these logics, the authors use three aid variables, Danish 

aid, bilateral aid of other donors and multilateral aid. They employ partner and time 

fixed effects as well as lagging the aid variables. For a deeper analysis of the effect 

on different recipient income groups, they use an indicator for low income and 

middle-income countries. A static fixed effects technique shows a significant lower 

elasticity for low income countries, though, in the dynamic GMM model the effect 

does not appear. 

Similarly, Martinez-Zarzoso et al. (2017) analyse the effect of Dutch aid to 

142 recipients on Dutch exports over the timeframe of 1964-2011. The authors split 
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the time-period into two separate analysis due to important aid policy changes in 

1999. Further, country-fixed and time-fixed effects are used as well as GMM to 

control for endogeneity and autocorrelation. The methodology is comparable to the 

study on German exports with one exception: the two separate analyses (1964-1999 

and 2000-2011) treat aid in one as trade costs and in the other as transfer. Besides 

the separation of the income effect of aid on trade from the other plausible link, 

namely the creation of a favourable market environment and goodwill towards the 

donor, it accounts for heterogeneity. The results for the aid as transfer model shows 

a lower return of exports (0.02-0.3 USD for each aid dollar spent).  

Then, there is also a strand of studies, which focuses on the effect of aid on 

recipient exports. Nowak-Lehmann et al. (2013) assess panel data for 21 DAC 

donors and 130 recipient countries over a time span of 20 years (1988-2007) and 

model the gravity equation with three aid variables (bilateral aid of exporter, 

aggregated bilateral aid of all others, and multilateral aid). The MRTs are captured 

by country-pair fixed effects in a short-run model with dynamic OLS as the 

estimator. In a long-run specification, a dynamic feasible generalized least squares 

(FGLS) estimator with exporter, importer and time fixed effects is employed. 

Further, they utilize variations of lags. Overall, they derive a significant and positive 

bilateral aid coefficient for all time scenarios indicating that developmental aid has 

an export-promoting impact for recipient countries with an average 1.50 USD 

return for 1 USD spent in aid in the long-run. Whereas the coefficients of 

multilateral aid and aid of other donors are insensitive suggesting that they do not 

negatively affect recipient exports to donors. When testing for regions, the effect 

for sub-Saharan Africa (0.16 USD return) is very small compared to Asia and Latin 

America (3.22 USD and 2.98 USD).   

A further sub-set of studies assess the effect of the AfT initiative on recipient 

exports with disaggregated aid data. Hühne et al. (2015) analyze the effectiveness 

of AfT on export diversification of recipient countries, which are typically exporters 

of primary commodities and importers of manufactured goods. Therefore, they use 

disaggregated aid and trade data for 1990-2012 and differentiate between AfT-

donor imports from recipients and south-to-south trade (low- and middle-income 

countries). Their results indicate a positive and significant export-promoting effect 
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of AfT on manufactured goods and to the biggest extent insignificant coefficients 

for primary commodities. This accounts for both trading partner groups, donor 

countries and low-/middle-income countries. 

Another study undertaken to assess AfT is from Helbe et al. (2009), which 

utilizes disaggregated aid data for 16 years of 40 donors and 172 trading pairs. The 

usual gravity equation is augmented with lagged aid categories of AfT. According 

to their estimates, 1% increase of AfT flows is related to an increase of 290 USD 

million worth of recipients’ exports.  

The only study assessing both, the effect of aid on donor and recipient 

exports, is Johansson & Pettersson (2013). They find significant and positive aid 

coefficients for both trade directions. They interpret the similar relation of aid and 

trade with a decrease in the effective costs of geographic distance, besides common-

labelled reasons like the positive effect of formally and informally tied aid on donor 

exports. Or the donors’ guarantee of importing natural resources and strategic 

products from the recipient may have a positive effect on recipients’ exports, 

besides the adaptation of market environment structures towards the donor. For the 

analysis, they use an augmented gravity model with aggregated as well as 

disaggregated trade and aid data. The aid variables are one period lagged to account 

for endogeneity and importer, exporter and time dummies capture MRTs. For 

disaggregated data, they find especially high elasticities of the coefficient in the 

sectors agricultural products and strategic materials of recipient exports, which is 

more than 50% higher than aggregated exports or other sectors. For donor exports, 

they do not find evidence of a higher elasticity in manufactured goods sectors.  

Nevertheless, Nowak-Lehmann et al. (2013) indicate that Johansson & 

Pettersson’s (2013) estimates might be biased due to the lack of controlling for 

unobservable heterogeneity, since they did not use country-pair fixed effects.  

 To conclude, the majority of studies find a significant and positive effect of 

development aid on donor and recipient exports, however, the magnitude varies 

across specifications and estimation techniques as well as country samples and 

time-periods. To the knowledge of the author, there are only five single-donor 

studies, which analyse the effect of German, Dutch, and Danish aid on donor’s 

exports using the gravity model. 
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 Although no study investigates comprehensively how US aid affects US 

exports in a single-donor context, some sources show the effects of aid to trade of 

the US as a side contribution. Wagner (2003) estimates an implied monetary return 

for the United States of 1.38 USD for every aid dollar spent. In his analysis, the 

United States ranks as country with the fifth highest return. Yet, these results are 

not meaningful for our investigation, since the author used cross-sections of a 

different timeframe (1980,1985, and 1990) and failed to approximate multilateral 

resistance terms. The only other source offering estimates for the United States is 

Martinez-Zarzoso et al. (2014). They analyse the effect of aid from DAC countries 

in multi-donor setting with a panel of the years 1988 to 2007. For all individual 

DAC countries, they estimate the aid coefficient and arrive at an estimate of 0.016 

for the United States. The calculated monetary return is 35 cents for every US aid 

dollar spent. Although, the estimation and specification approaches of the authors 

is different compared to this paper’s method, this is the most comparable estimate 

to our investigation. This thesis contributes also in confirming or disconfirming 

their results. 

Furthermore, we see the lack of a comprehensive study of the effect of US 

aid on US exports as an opportunity to provide a broader analysis. Based on the 

existing empirical research literature, we will measure the effect of US aid on US 

exports assuming that US aid increases the country’s exports to recipient countries. 

More specifically, we expect a positive coefficient for the US aid variable.  

 

2.4 Issues of the Gravity Model 

The publication of Anderson & van Wincoop’s (2003) research created a 

breakthrough in gravity theory, but it also caused an issue with the empirical usage 

of the model. It is necessary to approximate the multilateral resistance terms, but 

exactly this is problematic since they are unobservable. Several researchers came 

up with econometric approaches on how to estimate them. Among the most 

reputable ones is the Gravity Model with Dummies by Baldwin & Taglioni (2006).  

Baldwin & Taglioni’s (2006) approach is marked by a dummy variable 

technique, which is made up of time dummies, time-invariant pair dummies, time-
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invariant country dummies and time-varying country dummies. These enable 

researchers to capture unobservable heterogeneity and, further, it is a method that 

is relatively straightforward. On the other hand, a drawback of this model 

specification is a loss of information since the dummies may absorb hidden aspects 

and variations of the data (Hornok, 2011). Nevertheless, it is a well-approved 

method to incorporate dummy variables in order to approximate MRTs. There are 

also other options to approximate MRTs, for instance an artificial variables 

construction approach as suggested by Anderson and Van Wincoop (2003) or the 

Taylor-series expansion published by Baier and Bergstrand (2009). 

When one has chosen a specification for the gravity model, the appropriate 

estimation technique needs to be selected. Generally, pooled, fixed effects or 

random effects are widely applied standard panel data techniques. The choice of 

one of them depends on statistical tests and decides on how heterogeneity of the 

observations is modeled.  

Also, the decision for an appropriate econometric estimator such as OLS or 

PPML depends on considerations of theoretical underpinnings, the type of data, or 

the research question. There is no strictly dominant method, since each estimator 

has its advantages and disadvantages. Therefore, it is advocated to employ a toolkit 

approach, meaning that different estimation methods should be used beside each 

other (Head & Mayer, 2013). This is also the approach used for this thesis. 

Baldwin & Taglioni (2006) further contribute to the gravity literature by 

summarizing the three most commonly made mistake by researchers who use the 

gravity model. They label them the gold, silver and bronze medal mistakes. The 

gold medal error is made when one ignores Anderson & van Wincoop’s MRTs. 

Thereby, the estimates are unreliable due to omitted variable bias. The usage of 

country or time effects is suitable to capture MRTs. The silver medal mistake is 

done by averaging the trade flows of country pairs, because it contradicts the micro-

foundational theory of separately treating each flow. According to that, the exports 

of country i to j in time t must stand as one observation and vice versa. Last but not 

least, the researcher deflating the trade flows by an aggregated price index into real 

terms receives the bronze medal, since it most likely causes biased estimates. The 
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appropriate treatment is to take nominal terms and to deflate the nominal variables 

with time dummies. 

 

2.4.1 Zero Observations of Trade and Aid 

Zero Trade Flows  

Besides mentioned medal mistakes, further factors have to be taken into account to 

reach reliable estimates. The zero observations, or zero trade flows, issue is one of 

the most common challenges. It occurs when a country does not have any trade flow 

with another country in the data sample. To have a dataset in which half of the 

possible country pair combinations are not trading with each other, is not a rarity 

(Helpman, Melitz, & Rubinstein, 2008). The problematic aspect arises when one 

transforms variables into their logarithmic form, since the zero observations are 

going to be dropped from the sample. Thereby, the sample of observations gets 

reduced resulting in a loss of information and cropping of data distribution and that, 

in turn, may bias the estimates. 

There are several possible methods to solve for zero observations. According 

to Bacchetta (2012), one approach is to drop all observations that contain zeros, 

though, it is only correct when the zero flows are randomly distributed throughout 

the sample. If the zeros are in fact determinants of no trade flow whatsoever due to, 

for example, a country’s small economic size, its remoteness or high trade costs, or 

if the zeros are the result of rounding errors of small trade flows, one would drop 

useful information from the sample making the results inconsistent. A second 

approach may contain to add an arbitrary small constant to all observations of the 

trade variable. When the trade values are transformed into their logarithmic form, 

the zero observation remains in the sample. Nevertheless, if OLS is the chosen 

estimator, the estimates would be flawed. Likewise, also the third possible method, 

which is to use estimations in levels, is inconsistent when using OLS. 

Hence, if one assumes that zero observations are genuine, it is advisable to 

choose a more advanced estimator. The Tobit estimator is an option in cases of 

small observations that are rounded down to zeros or if the zeros resemble actual 

no trade flow. Yet, this model is only partially justified, since the accuracy of trade 

data collection varies much. Moreover, the Tobit estimator relies much on 
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assumptions of homoscedasticity and normality, although the opposite is rather 

usual in trade scenarios (Bacchetta, et al., 2012).  

For this reason, many turn towards a more convenient and theoretically more 

consistent estimator. The Poisson Pseudo Maximum Likelihood (PPML) estimator 

by Santos Silva & Tenreyro (2006) has the advantages of being a robust estimator 

in the presence of heteroskedasticity as well as avoids dropping zeros from the 

dataset. Thus, it is also the preferable option to OLS. Since the OLS approach 

implies the logarithmic form of the error term and, in presence of 

heteroskedasticity, the derived estimates may be biased. Moreover, PPML allows 

to incorporate fixed effects with the dummy method also used in OLS. It is 

suggested to use both, the OLS and PPML, estimator and to make inferences based 

on the comparison of their results. 

Another challenge in relation to zero observations is that databases such as 

UN Comtrade do not distinguish between genuine zero trade values and missing 

ones. Authors such as Egger et al. (2011) account for that by implicitly modeling 

zero trade flows with two step estimation methods. Nevertheless, this is beyond the 

scope of this thesis. 

 

Zero Aid Flows 

Due to the nature of the foreign aid variable, zero observations of aid are the norm. 

Only 30 donor countries are data reporting DAC members, besides a small amount 

of non-DAC donors. On the recipient side, there are 146 (in 2014) enlisted DAC 

countries (OECD, n.d.-e). In a dataset of possibly more than 200 countries of both, 

exporter and importer, the missing aid flows amount to more than 90%. Even when 

reducing the exporting countries to DAC donors and the importing ones to aid 

recipients, a considerable amount of zero observations remains. Just like in the case 

of zero trade flows, this is problematic since the conventional gravity estimation is 

done in a logarithmic form and the log of zero is undefined. Hence, one must modify 

or drop zero aid observations to acquire reliable estimates.  

It is commonly assumed that the vast majority of these zero observations are 

genuine owing to the high-quality standards of reporting (DAC, 2016). Therefore, 

just dropping these flows is inconsistent and creates biased results. A second 

approach is to add a constant to all aid observations before logging them. If the 
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constant, for instance, is 1, the aid specification is given by log(1+aid). But as 

Wagner (2003) pointed out, the assumption underlying this method is that the 

addition of 1 presents an immaterial adjustment, when the positive observations in 

the data sample are large numbers. However, in the case of zero aid flows, the 

addition is not immaterial. For example, when adding 0.1 or 10 as a constant, the 

estimated coefficient changes tremendously.  

A third approach undertaken by many studies (Nilsson, 1997; Wagner, 2003, 

Hansen & Rand, 2014; Martinez-Zarzoso et al., 2017), solves the beforehand 

mentioned issue by taking the log of the maximum of aid or 1. The resulting aid 

specification is log[max(1, aid)]. This allows the model to determine in what way 

to handle the zero aid observations and, further, keeps them in the data sample. To 

record the cases of zero aid flows and adjust for the added constant in cases of zero 

aid observations, a No Aid Dummy, which is a dummy variable taking the form of 

1 in cases of zero aid flows and 0 in cases of positive aid flows, accompanies the 

aid variable Wagner (2003). Hansen & Rand (2014) further specify that the 

estimated parameter of the dummy is of no independent interest and merely ensures 

unbiased estimates of the aid variable. Albeit, the estimated parameter may indicate 

the relative difference in donor’s exports when a country shifts from receiving no 

aid to some amount of aid and vice versa.  

The combination of taking the maximum of aid or 1 in combination with No 

Aid Dummies is the most common approach to account for zero aid flows in the 

recent empirical literature and also the one we will follow in our empirical study. 

 

2.4.2 Endogeneity of Aid 

The issue of endogeneity frequently occurs when estimating the effect of aid on 

trade with the gravity model. The assumption that the causal direction of the aid-

trade relationship is purely going from aid to trade is rather unlikely. Various 

reasons support arguments for an effect from trade to aid, for instance, donors may 

be inclined to give more aid to recipients with whom they trade more. There is no 

general rule and mostly no distinct empirical evidence of causality. Few studies try 

to determine the causal direction of aid and trade by using the Granger-causality 
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testing method. They find for each country pair and timeframe mixed results. 

Evidence of causality spans from aid causing trade, trade causing aid, bi-directional 

causality, and in most cases no evidence of causality at all (Arvin et al., 2000; Lloyd 

et al., 2000).  

Though, in cases of causality going from trade to aid, certain econometric 

issues arise when assessing the impact of aid. By implication, the explanatory aid 

variable is correlated with the error term since unobserved factors of certain country 

pairs explain why there is more trade and, at the same time, more aid. Moreover, 

also omitted variable biases may cause endogeneity issues. For example, it may be 

plausible that countries who receive aid comprise other features that affect trade, 

however, these factors may not be observed in the regression and, thus, are omitted.  

In the case of an omitted variable bias, fixed effects (FE) may be applied to 

limit the endogeneity issue to some extent. The usage of time-invariant fixed effects 

(country-pair FE) in a panel dataset may reduce the problem, but this does not solve 

for time-varying omitted variables (Bacchetta, et al., 2012). 

There is no comprehensive and simple solution to the issue of endogeneity of 

aid. One approach involves the usage of instrumental variables (IV), but the search 

for possible instruments is constrained by the requirement that the variable needs 

to be correlated with the endogenous aid variable, but without being correlated to 

trade in any form (Shepherd, 2013). To find a reliable instrument is rather 

complicated and, to the knowledge of the author, only Temple & Van de Sijpe 

(2017) used an instrument for aid in a trade context. If the IV approach is the 

preferred choice, the two stage least square (TSLS) (Shepherd, 2013) or the 

Generalized Method of Moments (GMM) are suitable estimators (Bacchetta, et al., 

2012). 

Another common approach is the lagging of the endogenous aid variable by 

one or more periods. The underlying logics of this method is that even though 

current values of aid may be endogenous to trade, it is improbable that past values 

of aid are governed by the same. Advantages are intuitive logics, a simple 

implementation, and no requirement of additional data. Yet, the lagging of aid also 

has disadvantages because of a possible loss of preciseness, the inability to 

empirically gauge the extent of endogeneity, and the uncertainty of having dealt 
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with the problem adequately (Shepherd, 2010). Albeit its disadvantages, several 

studies use the simple lagging of aid as primary method to handle endogeneity to 

some extent (Helble et al., 2009; Johansson & Pettersson, 2013). This is also the 

chosen approach for this study.  

 

2.4.3 Usage of Import versus Export Data 

The measurement of trade data is imperfect. One might assume that imports 

reported by country i from country j uniformly depict reported exports from country 

j to i. However, this is not applicable due to various reasons. In the case of UN 

Comtrade data, one of the most frequently used databases for trade, utilizes 

different valuation schemes for imports (CIF – Cost, Insurance & Freight) and 

exports (FOB – Free on Board). The difference of the data may amount to 10% - 

20%. Further, it may be the case that the data quality varies and is lower especially 

when reported by developing countries. Also, imports tend to be recorded more 

accurately than exports since imported goods generate tariff revenue and, thus, 

custom offices are more precise in their measurements (The Wold Bank, 2010). 

Therefore, several authors such as Baldwin & Taglioni (2006) or Bacchetta 

et al. (2012) recommend deploying import instead of export data due to a higher 

measurement preciseness, especially in the case of utilizing a data sample of 

developing countries. A simple procedure called “mirroring” turns imports of 

country i from j to exports from country j to i.  

Although import data is in some cases accounted as more reliable, it also 

entails shortcomings. First, traders deliberately may underreport or declare the 

value of imports in a different product category to avoid or reduce tariffs. This 

occurs in countries with large tariffs and slim monitoring capabilities of custom 

agencies. Further, in the process of transferring import data into automated systems 

at times input errors happen (Bacchetta, et al., 2012). Nonetheless, the mirroring 

approach of import data is quite common among the aid-trade literature, especially 

when the focus lies on the effect of aid on recipient exports (Johansson & 

Pettersson, 2013). However, since this study focuses on exports of a developed 

country to developing countries, the usage of export data seems more reliable.  
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3. Empirical Research Description 

This chapter introduces the empirical research of this study, which leads to 

estimation results of the gravity model for the effect of aid on donor’s exports in 

the case of the United States. It describes the data coverage and summarizes the 

applied gravity model specification and methodology.  

 

3.1 Data Description 

The main variable of interest is bilateral aid (BAID), which presents aid flows from 

exporter i, the United States, to the importer country j. Following the empirical 

research literature, we add this variable as a trade-facilitating factor. Further, two 

other aid variables are added: aggregated bilateral aid from all other donors to j 

(except i) (BAIDO) and multilateral aid (MAID). The reason for adding BAIDO 

and MAID is the following. When considering the arguments of Chapter 2.1.2 of 

aid having a positive effect on the recipients’ import capacity (for instance, through 

an income effect), we would expect that bilateral aid of other donors as well as 

multilateral aid has a trade-facilitating effect on overall exports from the United 

States. On the other hand, other donors may foster their own exports to country j 

and, by that, present a trade-diverting factor, which negatively affects US exports 

to j. For MAID, a trade-promoting effect is assumed due to an income effect on the 

recipient, which enables him to absorb more imports. Thus, we include BAIDO and 

MAID in order to investigate whether aid from other donors and multilateral aid 

influences the existing trade relationship of the United States with its importers. 

Beforehand, it is difficult to determine the coefficient sign of BAIDO, since both 

arguments for trade-facilitating and trade-diverting effects are reasonable 

(Martinez-Zarzoso, Nowak-Lehmann, & Klasen, 2017). For MAID we assume a 

trade-promoting effect on all donor’s exports and therefore expect a positive effect 

on US exports.  

All three aid variables have a corresponding “No Aid Dummy”. The rationale 

for these dummies is specified in Chapter 2.4.1. With this aid specification we 

follow Martinez-Zarzoso et al. (2017), Nowak-Lehmann et al. (2010), Hansen & 

Rand (2014). All other independent variables are standard gravity model ones 
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resembling observable factors that influence bilateral trade either way by aiding or 

hindering it. The reason for adding them to the equation is, on one hand, that they 

increase the significance of the model, and other the other, that they provide 

supplementary explanations for unexpected values of bilateral trade (Shepherd, 

2013). All used variables are described in the following: 

• tradeijt - Exports; This is the dependent variable of the gravity equation. It 

consists of unidirectional exports from country i to j in time t, which means 

that this variable presents US exports only. The variable’s values are in 

current USD and consists of UN Comtrade data, but was obtained from the 

advisor of this thesis and is supported by the Grant Agency of the Czech 

Republic (Grant No. GACR 402/16-02392S). 

• gdp_partjt – Gross Domestic Product of partner; This variable is a proxy 

for the market size of partner j. The coefficient is presumed to be significant 

and positive as the gravity model logics suppose that the larger a country’s 

market size, the more exports it generates. The data is in current USD and 

obtained from the IMF’s database. 

• distij – Distance; the variable presents geographical distance in km between 

i and j and, further, is a proxy for transportation/information costs. The 

coefficient is expected to be negative. It is calculated following the great 

circle formula and obtained from CEPII. 

• contigij – Contiguity; The dummy variable takes the value of 1 if the 

exporter and partner share a common border and 0 if otherwise. It is derived 

from CEPII and this is the same for all following dummies, if not stated 

differently. Following the gravity model logics, a positive sign is expected. 

• comlangij – Common official language; the dummy takes the value of 1 if 

the exporter and partner share a common official language; and 0 if 

otherwise. A positive sign is expected. 

• colonyij – Colony; Dummy variable colony takes the value of 1 if the 

country pair had a colonial relationship; and 0 if otherwise. For this dummy, 

also a positive sign is expected.  
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• landlocked_partj – Landlocked; the dummy equals 1 if the partner is a 

landlocked country and equals 0 if otherwise. The sign is expected to be 

negative. 

• rtaijt -  Regional Trade Agreement; the dummy variable equals 1 if the 

exporter and partner are in time t in a trade agreement, and 0 if otherwise. 

The variable is obtained from de Sousa (2014) and a positive sign is 

expected. 

• BAIDij – Bilateral Aid; this is the main variable of interest and presents the 

aid flow from the exporter (donor) to the importer country (recipient). Since 

we are interested in the aid which actually arrives in recipient countries, the 

chosen data category is bilateral net official development assistance (ODA), 

specifically net ODA disbursements, in current USD. Net ODA 

disbursements are the sum of grants, total net loans, capital subscriptions, 

and other long-term capital. This implies that the aid amount disbursed gets 

subtracted by the recipient’s repayment of debts deriving out of ODA loans. 

The detailed definition of ODA can be found in sub-chapter 2.1. The data is 

obtained from Table DAC2a on the OECD.stat website and was reported by 

individual DAC members. The expected sign of the main variable of interest 

is positive, since we assume a trade-promoting effect of bilateral aid on 

donor’s exports.   

• BAIDOj – Bilateral Aid of all other donors; this variable is the sum of net 

disbursed ODA of other donors (except the aid flow of BAID). The data is 

from the same source as BAID. The variable needed to be treated to 

resemble aid of all other donors except the US. Therefore, BAID was 

subtracted from the total net ODA value of all donors.  

• MAIDj – Multilateral Aid; MAID is the sum of net ODA disbursed to 

partner countries given by multilateral organizations. The data is also 

obtained from Table DAC2a on the OECD.stat website. The variable sign 

is assumed to be positive. Thereby, multilateral aid is expected to be a trade-

enhancing factor since it adds up to the national incomes of partner countries 

and, thus, should generate more trade with all countries.  
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• noBAIDij – No Aid Dummy of Bilateral Aid; the dummy variable takes the 

value of 1 if BAID is zero or has a negative value; and takes the value 0 if 

BAID is positive.  

• noBAIDOj – No Aid Dummy of Bilateral Aid of all other donors; the 

dummy variable takes the value of 1 if BAIDO is zero or has a negative 

value; and takes the value 0 if BAIDO is positive.  

• noMAIDj – No Aid Dummy of Multilateral Aid; the dummy equals 1 if 

MAID is zero or has a negative value and takes the value 0 if MAID is 

positive. 

 

The dataset is a unilateral, strongly balanced, panel dataset with one exporter, the 

United States, and 134 ODA eligible recipient (partner) countries (see Table A.2 or 

A.3 in the Appendix). The list of ODA eligible countries was obtained from the 

official DAC report (OECD, n.d.-e) and only presents a country selection for always 

three years, since this list is continually updated in the mentioned interval. In our 

case, it is 2014-16. Since countries do not rapidly graduate from this list, we 

suppose that the vast majority of recipient countries are covered in our analysis. 

The list is composed of theoretically 146 ODA eligible countries and territories. 

Nevertheless, due to missing trade data, we had to reduce the sample to 134. The 

dropped partner countries were distributed in a random manner and of lesser 

importance for this research. We consider annual data reaching from 1993 to 2015. 

Thus, the analysis covers 134 unidirectional flows over a period of 23 years yielding 

a sample of 3082 observations. The missing observations of the dependent variable 

(trade) make up less than 2% of the sample (see Table 1).  

 

Table 1: Descriptive statistics of the continuous variables  

Variable Mean Std. Dev. Min. Max. N 

trade 2.58 x109 1.37 x1010 2969 2.40 x1011 3037 

gdp_part 9.05 x1010 4.81 x1011 9630763 1.11 x1013 2968 

dist 9196.353 3507.147 2114.841 16180.32 3082 

BAID 9.62 x107 3.28 x108 -40000 1.12 x1010 2785 

BAIDO 8.41 x107 3.03 x108 -4.73e+09 7.76 x109 3012 

MAID 4.65 x108 3.41 x109 -2450000 7.35 x1010 2619 

 



35 

 

   

3.2 Methodology 

This thesis employs a log version of the gravity model of trade to obtain coefficients 

for the bilateral aid variable (BAID), which is our main variable of interest. The 

resulting coefficient is interpretable as trade elasticity to aid. Bilateral aid of all 

other donors (BAIDO) and multilateral aid (MAID) control for diversion and 

creation effects. It is assumed that bilateral aid of other donors has an effect on 

BAID, but if positive or negative is difficult to decide beforehand. For instance, 

some empirical papers with a single-donor perspective find a positive effect on 

bilateral exports (Martinez-Zarzoso et al., 2014), others find a negative relation 

(Nowak-Lehmann et al., 2009), then again, some sources find an insignificant effect 

(Martinez-Zarzoso et al., 2016; Martinez-Zarzoso et al., 2017; Hansen & Rand, 

2014). Further, we assume that multilateral aid has a trade-promoting effect through 

an income effect on the recipient. 

 One challenge of this research is the missing and negative observations of 

the aid variables, which are problematic when transforming them into their 

logarithmic form. Since net disbursed ODA is our preferred measure, several 

observations are negative due to repayment of recipient’s loans, which in some 

cases are higher than the disbursed aid. To account for this, we follow authors such 

as Wagner (2003), Hansen & Rand (2014) and Martinez-Zarzoso et al. (2017), and 

take the maximum between 1 and the aid variable before logging them. Hence, all 

negative and missing observations are zeros after the log-linearizing procedure. To 

adjust for the addition of the constant and record the cases of zero aid flows, no aid 

dummies equaling 1, if the aid flow is zero, and 0 otherwise, are added. The 

parameters of the dummies are of no independent interest and only ensure unbiased 

estimations of BAID, BAIDO and MAID (for more details, see Chapter 2.4.1). A 

further advantage of this aid specification is that it allows us to calculate the average 

monetary return of giving aid for the donor in relation to US exports. This approach 

is utilized by several sources such as Wagner (2003) or Martinez-Zarzoso et al. 

(2016). The formula is relatively straight-forward: 
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 Monetary Return for Donor:          βBAID =
δExports

δBAID
∗ 

Average BAID

Average Exports
 

 

                                                          
δExports

δBAID
=   βBAID ∗  

Average Exports

Average  BAID
       (3.1) 

             

 Another challenge is to control for the endogeneity of the aid variables, 

meaning that increases in export levels might also broaden the donor’s willingness 

to give aid. Principally, all explanatory variables might be endogenous, since 

causality can go in both directions. Therefore, we use different lags of aid variables 

(t – n; n = 0; 1; 2; 3) to account for this issue (for more details, see Chapter 2.4.2). 

As a result, our model is designed as follows: 

 

log(tradeij;t) = ∝j + γt+ β0 + β1log(gdp_partjt) + β2log(distij) + 

                              β3contigij +   β4comlangij +  β5colonyij  + 

                              β6landlocked_partij +  β7rtaijt + 

                              β8log[max(1, BAIDij,t−n)] +  β9log[max(1, BAIDOj,t−n)] + 

                              β10log[max(1, MAIDj,t−n)] +  β11noBAIDij,t−n + 

                              β12noBAIDOj,t−n +  β13noMAIDj,t−n + εij                               (3.2) 

 

where  ∝j resembles partner fixed effects, γ
t
 depicts time fixed effects and β0 

is the constant. Lastly, ε presents the error term. The fixed effects are simple 

dummies, which take the value of 1 if the country/year appears in the trade flow, 

and are added to the model as explanatory variables. 

Already indicated, the fixed effect gravity model with dummy variables 

introduced by Baldwin & Taglioni (2006) is applied to approximate unobservable 

MRTs. This is in line with the current standard of micro-founded gravity model 

estimations. Further, we use strongly balanced panel datasets, which enables to 

observe how the explanatory variables evolve in time and identify specific country 

and time effects. The dummy for time fixed effects captures different kinds of time-

varying changes such as business cycle effects. In our one-way panel, partner fixed 

effects take account of time-invariant characteristics of the partner (recipient) 

countries or time-invariant relations like a bonding between the US and the trading 
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partners (Gomez Herrera & Baleix, 2010). Nevertheless, a disadvantage of the fixed 

effects is that some time-invariant variables such as distance, contiguity or common 

language have to be omitted from the estimation, since they are perfectly collinear 

with the fixed effects dummies (Shepherd, 2013).   

As heteroskedasticity is familiar in trade data, it is possible that the estimates 

derived out of OLS are not reliable. Therefore, in the following we will test for the 

presence of heteroskedasticity in our model and if the test is confirming our 

presumption, we will complement OLS results with results of the PPML estimator. 

The PPML estimator has the advantage of providing robust estimates when 

applying in case of heteroskedasticity (Santos Silva & Tenreyro, 2006).  

To estimate if the export/aid elasticity varies systematically across income 

groups and regions, we separate the sample of 134 partner countries into groups. 

The grouping of income levels is based on gross national income per capita (GNI 

per capita) provided by the World Bank and definitions of the UN (OECD, n.d.-f). 

It provides us with four groups, namely LDCs, LICs, LMICs, and UMICs (see 

Table A.2 in the Appendix). There are only four countries in the LIC category and 

since their GNI per capita is closer to the ones of LMICs’, we included them into 

the latter category for the analysis. For the geographical groups, we grouped partner 

countries according to the World Bank’s region classification and derive 6 regions: 

Sub-Saharan Africa, South Asia, Middle East & North Africa, Latin America & 

Caribbean, Europe & Central Asia, and East Asia & Pacific (see Table A.3 in the 

Appendix) (The World Bank, n.d.-c). One shortcoming of the regional 

classification approach, though, is the aggregation of countries with diverse 

economic development levels. Subsequently, this might mask the effect of US aid 

on its exports. On the other hand, the interaction between foreign aid and physical 

distance, or as assumed in this research, between aid and lower export shares with 

the donor, might give interesting insights. Nevertheless, we consider the income 

classification as more meaningful considering the mentioned shortcoming.   

To incorporate income groups or regions into the model without reducing the 

sample, we need to modify our specification to provide more flexibility for the 

responses of the groups/regions. Therefore, slope dummies are utilized. The 

procedure for both groupings is the same, therefore it is only explained for income 
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groups. Since the sample of partners is divided into three groups (LDCs, LICs & 

LMICs, and UMICs), two dummies are made equaling 1 if the partner country is 

part of the corresponding income group. The income group which is left out 

presents the base with which the effects on the other income groups are compared. 

Since we assume a larger effect for lower income countries, the excluded group is 

LDCs. The modified equation includes the original aid variable BAID serving as 

the base and two new variables defined as the product of the newly generated 

dummies and BAID. The estimation results of BAID are interpretable as base effect 

of aid and the coefficients of the respective income groups show if and in how far 

the effect of aid varies. An advantage of this method is also that it can show us if 

the differences among lower and higher income groups are statistically significant 

or not.  

When estimating differences of regional responses, we assume that the effect 

of US aid on US exports is higher for regions with a lower US export share than for 

others (see Figure 4). We use sub-Saharan Africa as the base and include slope 

dummies for South Asia, North Africa & Middle East, Europe & Central Asia, Latin 

America & Caribbean, and East Asia & Pacific. For the sake of clarity, the 

specification for income groups is portrayed as follows: 

 

log(tradeij;t) = ∝j + γt+ β0 + β1log(gdp_partjt) + β2log(distij) + 

                              β3contigij +   β4comlangij +  β5colonyij  + 

                              β6landlocked_partij +  β7rtaijt +  β8log[max(1, BAIDij,t−n)] + 

                              β9log[max(1, BAIDOj,t−n)] +   β10log[max(1, MAIDj,t−n)] + 

                              β11noBAIDij,t−n +  β12noBAIDOj,t−n +  β13noMAIDj,t−n + 

                              β14log [max (1, BAIDij,t−n)] * LMICs dummy +  

                              β15log [max (1, BAIDij,t−n)] * UMICs dummy                         (3.3) 

                           

The estimation results of the presented models are interpreted to answer the 

working hypotheses. For reasons of clarity, they are presented in a numbered form 

hereafter. 
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Figure 6: Hypotheses 

1. US aid increases US exports to recipient countries 

2. The increase of US exports to recipient countries is higher in the first two 

years of disbursement than in subsequent years due to the large proportion 

of tied aid in US total aid 

3. US aid to lower income countries has a larger positive effect on US exports 

to these countries than US aid to higher income countries  

4. US aid to regions with a lower US export share has a larger positive effect 

on US exports to these countries than aid to regions with a higher US export 

share 

 

We expect that US aid increases US exports to its recipient countries 

(Hypothesis 1). This can be due to several plausible links between aid and trade. 

We test these by lagging BAID by several years and, thus, can observe when the 

largest effect of US aid is present. It is assumed that the large proportion of tied aid 

causes the largest effect in the year of disbursement or the subsequent one 

(Hypothesis 2). Further, we expect a larger positive effect on lower income 

countries (Hypothesis 3) and on regions with a lower US export share (Hypothesis 

4). 

Before starting with the regressions, we perform a multicollinearity test, the 

Wald test for fixed effects and the Breusch-Pagan Lagrange Multiplier (LM) test 

for random effects and heteroskedasticity, and if needed, the Hausman test 

according to Park (2010). The latter test results enable us to decide between Pooled 

OLS, Fixed Effects, or Random Effects. 

First, a correlation matrix is used to find possible multicollinearity across the 

variables (see Table A.6 in the Appendix). The matrix shows that only the No Aid 

Dummies are strongly correlated with their respective aid variables, which is 

normal considering their calculation. Hence, we do not have to eliminate any 

variables from our model.  

Second, the Wald test is performed to assist in making the choice between 

Pooled OLS and FE. The null hypothesis states that there are no fixed effects 

present in the model. The obtained test results show a very low p-value (0.000), 
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which suggests joint significance. Therefore, we strongly reject the null hypotheses, 

since the test detects fixed effects.  

Furthermore, the Breusch-Pagan LM test is applied to detect possible 

heteroskedasticity and assist in finding the preferred method, Pooled OLS or RE. 

Under the null hypothesis, the LM test assumes constant variance and, thus, no 

heteroskedasticity. Again, we obtain a p-value close to zero (see Table A.4 in the 

Appendix) and thereby strongly reject the null hypothesis, which means that 

random effects and heteroskedasticity are present in our model. Hence, we apply 

both estimators, OLS and PPML, since the PPML method is appropriate, when the 

presence of heteroskedasticity is detected.  

Further, the Wald test and the LM test indicate that fixed effects as well as 

random effects are present. To decide for either FE or RE, we perform the Hausman 

test. The FE model assumes a constant unobservable heterogeneity over time. 

Whereas, the RE model assumes a purely exogeneous unobservable heterogeneous 

element. When the null hypothesis, stating zero correlation in the model, is rejected, 

the FE model is the choice of consistent estimates (Gomez-Herrera, 2013). For our 

model, we obtain a negative chi-square value (see Table A.5 in the Appendix). 

Therefore, the results of the Hausman test do not confidently show either the 

presence of fixed or random effects. Thus, we use a test of overidentifying 

restrictions which can be seen as a robust proxy Hausman test. The output is 

presented in the table below. The p-value is smaller than 0.5, which suggests that 

fixed effects is the consistent model over random effects. Hence, we are confident 

to use only estimation results of the FE model for the OLS and PPML estimator in 

the following chapter.  

 

Table 2: Test of Overidentifying Restriction: Fixed versus Random Effects  

 

Test of overidentifying restrictions: fixed vs random effects 

Cross-section time-series model: xtreg re  robust cluster(dist) 

Sargan-Hansen statistic 1472.020  Chi-sq.(20)  P-value = 0.0000 
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4. Estimation Results 

This chapter presents an overview of the estimation results of the gravity model. It 

is divided into two subchapters. The first subchapter provides the results of the 

overall results, which gives us the US export’s elasticity to US aid (lBAID). The 

aid variables (lBAID, lBAIDO and lMAID) are lagged by 0, 1, 2 and 3 years and 

are presented by separate columns in two different tables. This allows us to test the 

sensitivity for several years after aid disbursement. Further, these columns are 

subdivided into estimation results of OLS with fixed effects and PPML with fixed 

effects. The remaining hypotheses 3 and 4 are answered by the second subchapter 

4.2, which presents estimation results for income and region slope dummies.  

  

4.1 Overall Effect 

Considering results in Table 5 and 6, all remaining standard explanatory variables 

of the gravity model, which have not been omitted due to collinearity, and their 

signs are in line with the expectations. The signs, values and significance of the 

parameters differ across estimation methods. This is expected due to the log-form 

of OLS and the multiplicative form of PPML. We consider the PPML estimates as 

more reliable and thus are our preferred estimates, since PPML is generally 

regarded as the more reliable estimator than OLS according to theoretical and 

empirical findings (Shepherd, 2013). 

Just analyzing the PPML results in the second column of 1-year lagged 

variables (t-1), we find that the highly significant GDP of importer countries is 

positively associated with US exports. A 1% increase in GDP increases US exports 

by 0.6%, which is reasonably high. The RTA dummy parameter shows also the 

expected sign and is significant at the 5% level. According to the results, US exports 

increase by 18.5% if the partner is in a regional trade agreement with the United 

States. We chose the second column (t-1) for a short analysis of the non-aid related 

variables, since the estimates of the first column (t-0) are possibly biased due to 

endogeneity issues. Nevertheless, we kept the results of t-0 in the analysis since it 

can give us some interesting insights about the changes in the aid variables.  
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 Focusing on the main aid variable of interest in Table 5 and 6, we find that 

US bilateral aid (BAID) is positively associated with US exports. The OLS 

estimates show only highly significant aid elasticities for t-0 and t-1 and vary more 

in magnitude than the PPML estimates. However, they are all positive. For the 

PPML estimates of all columns (t-0;1;2;3), the BAID coefficients show a value 

between 0.0477 and 0.0646 and are all statistically significant at the 1% level. The 

values are indeed slightly decreasing over the models of different lags, which 

suggests that there is a gradually decreasing effect of US aid on US exports over 

time. In terms of the coefficients, a 1% increase in US bilateral aid increases US 

exports by 0.059% one year after disbursement and decreases to 0.055% in the 

second and 0.048% in the third. To demonstrate the theoretical magnitude of the 

monetary return of US aid, we plug the aid elasticity of 0.0595 from the t-1 column 

into the stated equation 3.1 and complement the missing values with given means 

in Table 1. We receive a value indicating that the average return of US aid one year 

after disbursement is approximately 1.59 USD increase in exports for every US aid 

dollar spent1. This average return decreases to 1.48 USD in the second year after 

disbursement and to 1.28 USD in the third.  

The coefficients of bilateral aid of all other donors (lBAIDO) and multilateral 

aid (lMAID), however, show unexpected signs. lBAIDO is insignificant in the OLS 

estimations across all lags and changes its sign from positive to negative in the t-2 

and t-3 aid specifications. It seems like bilateral aid of other donors does not have 

a trade-diverting effect on US exports. Whereas the PPML estimates show highly 

significant and positive coefficients for all lags, except for 3 years after 

disbursement, which would indicate that bilateral aid of other donors promotes US 

exports. Further, lMAID is in all cases insignificant and changes between positive 

and negative signs across lags and estimators. We conclude that multilateral aid 

does not have a significant effect on US exports in our model.  

                                                           

 

1 Average US monetary return: 
 

   βBAID ∗ 
Average of US Exports

Average of US BAID
=  0.05951 ∗ 

2.58e + 09

9.62e + 07
= 1.595 
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Based on the results, we can confirm Hypothesis 1, which states that US aid 

increases US exports to recipient countries. Looking at the preferred estimates, the 

PPML estimates of the model in t-1, the export/aid elasticity is 0.05951. This shows 

an implied monetary return for the United States in exports of 1.59 USD per US aid 

dollar spent.  

Further, we can confirm Hypothesis 2. Our estimates show a declining trend 

for the effect of US aid on US exports. The highest effect is observable for the year 

of disbursement and the subsequent year after. Although the difference compared 

to year 2 and 3 is only slight, a tendency is apparent. This indicates that the high 

proportion of US tied aid indeed may be an important factor in the positive effect 

of US aid on US exports. 

 

Table 3: Results for 0 and 1 year lagged 

 t – 0 t – 1 

 OLS with FE PPML with FE OLS with FE PPML with FE 

lgdp_part 0.436*** 0.618*** 0.437*** 0.618*** 

 (0.0926) (0.0623) (0.0912) (0.0480) 

rta 0.178** 0.190** 0.150 0.170** 

 (0.0890) (0.0817) (0.0904) (0.0824) 

lBAID 0.0766*** 0.0646*** 0.0492*** 0.0595*** 

 (0.0244) (0.0245) (0.0187) (0.0206) 

NolBAID 0.644** 1.051*** 0.321 0.901*** 

 (0.301) (0.329) (0.268) (0.291) 

lBAIDO 0.0135 0.0291*** 0.00566 0.0348*** 

 (0.0152) (0.0105) (0.0139) (0.00864) 

NolBAIDO 0.189 0.494*** 0.0535 0.507*** 

 (0.253) (0.171) (0.235) (0.150) 

lMAID 0.0177 0.0140 0.0110 -0.00185 

 (0.0266) (0.0235) (0.0180) (0.0186) 

NolMAID 0.384 0.297 0.224 0.208 

 (0.392) (0.368) (0.286) (0.311) 

Constant 6.719***  7.787***  

 (1.889)  (1.993)  

Observations 2,924 2,924 2,924 2,924 

R2 

Partner effects 

Time effects 

0.455 

YES 

YES 

 

YES 

YES 

0.447 

YES 

YES 

 

YES 

YES 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

 



44 

 

   

Table 4: Results for 2 and 3 lagged years 

 t - 2 t - 3 

 OLS with FE PPML with FE OLS with FE PPML with FE 

lgdp_part 0.455*** 0.599*** 0.467*** 0.576*** 

 (0.0873) (0.0475) (0.0854) (0.0536) 

rta 0.136 0.163* 0.127 0.163* 

 (0.0927) (0.0831) (0.0928) (0.0830) 

lBAID 0.0242 0.0551*** 0.0128 0.0477*** 

 (0.0179) (0.0191) (0.0175) (0.0169) 

NolBAID 0.0473 0.892*** -0.0102 0.652** 

 (0.249) (0.286) (0.237) (0.303) 

lBAIDO -0.00278 0.0343*** -0.0112 0.0154 

 (0.0178) (0.0109) (0.0180) (0.0130) 

NolBAIDO -0.0651 0.494** -0.201 0.194 

 (0.308) (0.203) (0.306) (0.235) 

lMAID -9.73e-06 -0.00641 -0.00463 -0.0215 

 (0.0220) (0.0204) (0.0178) (0.0149) 

NolMAID 0.0838 0.143 -0.0415 -0.100 

 (0.340) (0.321) (0.278) (0.232) 

Constant 7.923***  7.970***  

 (1.968)  (1.938)  

Observations 2,924 2,924 2,924 2,924 

R2 

Partner effects 

Time effects 

0.442 

YES 

YES 

 

YES 

YES 

0.438 

YES 

YES 

 

YES 

YES 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
 

 

4.2 Income & Regional Responses 

Like in the previous section, the gravity model is estimated with OLS with fixed 

effects and PPML with fixed effects as well as with 0, 1, 2 and 3 years lagged aid 

variables. Since the export to aid elasticity may differ according to observable 

characteristics of the recipient countries, we want to estimate the bilateral aid 

coefficient (lBAID) across different income groups and geographical regions. 

Therefore, we utilize slope dummies and add them to our regressions (see Equation 

3.3). First, the estimation results for income groups are discussed. We use LDCs as 

our baseline group (lBAID) and thereby test if the elasticity between LDCs and the 

elasticities of LMICs and UMICs is significantly different and by what magnitude 

and sign. In the following, only results of the baseline group and the slope dummies 

are displayed. The complete regression output can be found in the Appendix (Table 

A.6 and A.7).  
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The estimation value of baseline group LDCs is positive across OLS and 

PPML as well across all lagged periods. Though, the estimates are only highly 

significant in the year of disbursement and the year after. For two and three years 

after aid disbursement, the coefficients are not significant. Whereas the PPML 

estimates are highly significant at the 1% level for all lags except the year of 

disbursement. This might be due to issues of endogeneity in our t-0 aid 

specification. Therefore, we mainly focus on the remaining lagged estimates. For 

the LDC income group, we find larger elasticities than for the overall effect 

estimates of the previous section. Further, the elasticities are slightly declining the 

higher the lags. The sign of the parameter estimates for the other income groups, 

LMICs and UMICs, are largely negative suggesting that US aid has a higher effect 

on LDCs. Nevertheless, all estimation methods as well as lags show no statistically 

significant differences between the income groups, except a negative difference 

which is significant at the 10% level for LMICs in the OLS estimates of 0 lagged 

years. However, since the first column does not control for endogeneity, we 

conclude that the tests show no statistical difference between the elasticity of 

different income groups in the case of US aid.  

Therefore, we have to reject Hypotheses 3 which assumed that US aid has a 

larger positive effect on lower income countries on US exports than US aid on 

higher income countries. According to our estimation results, there is no statistically 

significant difference between income groups. 
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Table 5: Estimation Results for Income Groups - lagged by 0 and 1 year 

 t – 0 t - 1 

 OLS  

with FE 

PPML 

 with FE 

OLS  

with FE 

PPML  

with FE 

lBAID (base: LDCs) 0.101*** 0.108* 0.0532*** 0.0748*** 

 (0.0299) (0.0550) (0.0186) (0.0250) 

lBAID_LMICs -0.0455* -0.0424 -0.00838 -0.0182 

 (0.0239) (0.0563) (0.0114) (0.0180) 

lBAID_UMICs -0.0176 -0.0415 0.00176 -0.00920 

 (0.0296) (0.0535) (0.0160) (0.0169) 

Constant 6.778***  7.711***  

 (1.820)  (1.928)  

Observations 2,924 2,924 2,924 2,924 

R-squared 0.457  0.448  

Partner effects 

Time effects 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

Table 6: Estimation Results for Income Groups - lagged by 2 and 3 years 

 t-2 t-3 

 OLS  

with FE 

PPML  

with FE 

OLS  

with FE 

PPML  

with FE 

lBAID (base:LDCs) 0.0284 0.0667*** 0.0167 0.0542*** 

 (0.0179) (0.0213) (0.0180) (0.0195) 

lBAID_LMICs -0.00700 -0.0134 -0.00571 -0.0113 

 (0.00880) (0.0124) (0.00823) (0.0101) 

lBAID_UMICs 0.000249 -0.00417 -0.00344 -0.00228 

 (0.0125) (0.0117) (0.0107) (0.00989) 

Constant 7.891***  8.008***  

 (1.927)  (1.897)  

Observations 2,924 2,924 2,924 2,924 

R-squared 0.442  0.438  

Partner effects 

Time effects 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

Besides testing for differences in income groups, we also estimate the 

parameters of six geographical regions. The region Sub-Saharan Africa serves as 

the baseline group and thus we test if the elasticity between Sub-Saharan Africa and 

the elasticities of five other regions is significantly different. Again, only results of 

the base group and the region slope dummies are displayed in the following. The 

full output can be found in the Appendix (Table A.8 and A.9).  
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The baseline region, Sub-Saharan Africa is positive across all estimations and 

lag specifications, but is only significant in OLS with no lags and t-1. In the PPML 

estimates, it is insignificant in all cases. Whereas the estimates for Latin America 

& Caribbean shows a stable positive and significant value at the 5% level between 

0.0218 and 0.0282. This indicates that the elasticity is significantly higher than for 

Sub-Saharan Africa. The parameter estimates of North Africa & Middle East are 

not significant in OLS and change from positive to negative after the first year of 

disbursement, whereas the PPML estimates are highly significant and positive for 

the not lagged variable and the first year after aid disbursement. In the second and 

third year, the estimates are statistically insignificant. This suggests that the 

elasticity is significantly higher for this region in relation to the base only shortly 

after disbursement. Quite on the contrary, the elasticities of the region South Asia 

are statistically insignificant in the first two columns and gain significance, at least 

in PPML, in the second and third year after disbursement with a parameter value of 

0.0189 to 0.0222. These results seem to indicate that the elasticity differs to the base 

region only some years after disbursement. The remaining regions, Southeast-/East 

Asia & Pacific and Europe & Central Asia show negative and insignificant 

estimates in OLS with FE across all lag specifications. However, the PPML 

estimates are highly significant at the 1% level and present the biggest difference 

to the base region Sub-Saharan Africa. For Southeast-/East Asia & Pacific, the 

parameter value changes between 0.0489 and 0.0566 and for Europe & Central Asia 

it varies between 0.0339 and 0.0551. These results indicate a statistically significant 

difference between the two regions and the base in form of a higher elasticity.  

Hypothesis 4 assumed that US aid to regions with a lower US export share 

has a larger positive effect on US exports than aid to regions with a higher share. In 

the descriptive analysis in Chapter 2.2.3, we found that Sub-Saharan Africa, South 

Asia and North Africa & Middle East have the smallest US export share of all 

regions and at the same time receive the most amount of US aid since the 2000s. 

Therefore, we assumed that mentioned regions show a higher export/aid elasticity 

than Latin America & Caribbean, Southeast-/East Asia & Pacific or Europe & 

Central Asia. The estimation results do not confirm our hypothesis. On the contrary, 
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the regions with higher US export shares show also a larger positive effect of US 

aid on US exports.  

 

Table 7: Estimation Results for Regions - lagged by 0 and 1 year 

 t-0 t-1 

 OLS  

with FE 

PPML  

with FE 

OLS  

with FE 

PPML  

with FE 

lBAID (Base: Sub-Saharan Africa) 0.0864*** 0.0163 0.0539** 0.0231 

 (0.0286) (0.0254) (0.0208) (0.0238) 

lBAID_Latin America & Caribbean 0.0232 0.0282** 0.0106 0.0246*** 

 (0.0388) (0.0117) (0.0221) (0.00911) 

lBAID_North Africa & Middle East 0.0306 0.0353*** 0.00924 0.0213*** 

 (0.0572) (0.00743) (0.0323) (0.00714) 

lBAID_South Asia 0.0623* -0.0257 0.0366 0.0125 

 (0.0326) (0.0351) (0.0232) (0.00932) 

lBAID_South-/East Asia & Pacific -0.00396 0.0566*** 0.00112 0.0497*** 

 (0.0296) (0.00479) (0.0161) (0.00698) 

lBAID_Europe & Central Asia -0.0294 0.0551*** -0.0151 0.0460*** 

 (0.0225) (0.00718) (0.0134) (0.00878) 

Constant 6.180***  7.708***  

 (1.970)  (2.007)  

Observations 2,924 2,924 2,924 2,924 

R-squared 0.464  0.452  

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

Table 8: Estimation Results for Regions - lagged by 2 and 3 years 

 t-2 t-3 

 OLS  

with FE 

PPML 

 with FE 

OLS  

with FE 

PPML  

with FE 

lBAID (Base: Sub-Saharan Africa) 0.0313 0.0226 0.0178 0.0135 

 (0.0211) (0.0239) (0.0193) (0.0214) 

lBAID_Latin America & Caribbean 0.00429 0.0238** 0.00368 0.0218** 

 (0.0174) (0.00938) (0.0139) (0.00896) 

lBAID_North Africa & Middle East -0.00501 0.0137 -0.00774 0.0127 

 (0.0220) (0.00935) (0.0154) (0.0102) 

lBAID_South Asia 0.0204 0.0189* 0.0232 0.0222** 

 (0.0182) (0.0105) (0.0180) (0.0103) 

lBAID_South-/East Asia & Pacific -0.00743 0.0489*** -0.00174 0.0517*** 

 (0.0127) (0.00878) (0.0125) (0.00950) 

lBAID_Europe & Central Asia -0.0182 0.0391*** -0.0140 0.0339*** 

 (0.0126) (0.0110) (0.0123) (0.0110) 

Constant 7.855***  7.853***  

 (1.941)  (1.937)  

Observations 2,924 2,924 2,924 2,924 

R-squared 0.445  0.441  

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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5. Discussion 

On the official website of the US aid agency it states that “US foreign assistance 

has always had the twofold purpose of furthering America's interests while 

improving lives in the developing world. USAID carries out US foreign policy by 

promoting broad-scale human progress at the same time it expands stable, free 

societies, creates markets and trade partners for the United States, and fosters good 

will abroad” (USAID, 2017).  

Foreign aid is a state’s foreign policy tool among others such as diplomacy, 

trade agreements, economic sanctions, and military strength. And these tools are 

used to pursue foreign policy goals (Apodaca, 2006), which may be besides pure 

altruism of historical, strategic, political, or economic considerations. For instance, 

objectives may be of political nature. Donor countries can gain larger support for 

their own international political agenda and geostrategic goals. Besides, it may also 

be based on moral and ethical grounds or an approach to attain and spread the values 

of a nation. Or it may be part of donor’s economic interests reaching from small-

scale assistance for (multi)national corporations of entering foreign markets and 

goes to larger scales like gaining trade and market access (Werker, 2012). 

Yet, the exisiting research literature is still inadequately equipped in 

investigating economic self-interests. Arguably, it is still not fully understood why 

donors choose specific recipients, amounts, tying percentages and rules - also due 

to information and data unavailability (Acharyya & Kar, 2014; Clay, Geddes, & 

Natali, 2009). One may argue that the motives of aid do not matter as long as the 

outcome is positive. But motive and outcome, the same as motive and who receives 

aid and who does not, is not independent from each other. Indeed, Kilby and Dreher 

(2010) find evidence that aid given with political motivations of donors can 

influence the effectiveness of aid negatively.  

Therefore, it is important to investigate the relation between aid and trade and, 

more specifically, deepen the exisiting understanding of what effects bilateral aid 

has on donor countries’ exports with various methodological set-ups. 

The aim of this thesis is to analyse the effect of aid on donor’s exports in case 

of the United States. We found that US aid has a strong and positive effect on US 

exports to developing countries. More specifically, our estimates show that if the 
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United States increases its aid by 10%, US exports tend to grow by between 0.12% 

to 0.65% depending on the estimator and year after disbursement. This export/aid 

elasticity is in line with findings of comparable donor case studies such as Hansen 

& Rand (2014), who find an increase in exports between 0.35% and 0.59% 

depending on estimation and specification technique for Danish aid, and Martinez-

Zarzoso et al. (2016) with a result of 0.62% for German aid. For the United States, 

the implied monetary return to aid in exports, in our most preferred estimation 

method, is 1.59 USD for each aid dollar spent, which stands strongly in contrast to 

findings of Martinez-Zarzoso et al. (2014). For the timeframe of 1988 to 2007, they 

derive an elasticity of 0.016 with a calculated monetary return of 35 cents for the 

donor. The distinct difference between Martinez-Zarzoso’s et al. (2014) and our 

estimation results might be due to several reasons. First, the analysed time-period 

just partially overlaps, second, the authors utilize a multi-donor panel dataset 

whereas this study bases its research on a one-way panel, and third, differing 

estimation techniques are applied. 

Also, we estimated the development of the impact of US aid for several years 

after disbursement and found a declining overall effect on US exports. Thus, we 

corroborate our hypothesis that tied US aid plays an important role in the increase 

of the donor’s exports, since this might be the only channel which has an immediate 

effect (for more explanations, see Chapter 2.1.2). This indicates that the large 

proportion of US tied aid, which was the highest across all donors in terms of 

volume in 2007 (Clay, Geddes, & Natali, 2009), is one important factor in the 

positive effect of US aid on US exports. Tied aid is highly controversial and since 

initiatives and recommendations of the DAC, the levels of tied aid are increasingly 

reduced since the 2000s. Yet, some OECD donors, including the United States, did 

not reduce tied aid to the targeted percentage and only selectively report them (Clay, 

Geddes, & Natali, 2009). This indicates strong commercial interests in aid-giving, 

since tied aid is in principal a grant or loan for which the donor can only buy 

commodities from the donor. Thereby aid functions as trade policy, which might 

contain negative economic side effects on the recipient (see Chapter 2.1.2). This is 

especially worth considering, since the share of tied aid in total ODA is rising again 

since 2013 (DAC, 2017). 
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Further, we analyzed the effect of US aid on its exports for different income 

categories, since Fleck & Kilby’s (2010) results may also hint to a subsequent 

different effect of aid on the donor’s export levels. This research assumed that US 

aid has a larger positive effect on lower income countries on US exports than US 

aid on higher income countries. However, our empirical evidence indicates that US 

aid to least developed countries has a larger positive effect than higher income 

country groups. This could be explained by the higher amount of total US aid to 

this recipient category (see Figure 2), a larger share of tied aid or by the big 

proportion aid contributes to a low-income country’s national GNI. Nevertheless, 

the difference between the tested income groups is statistically insignificant. Hence, 

we refute that there is a differing economic return in terms of donor exports through 

aid - at least for the United States in the tested timeframe.  

Besides income groups, we analyzed if there are diverging effects among 

regions and, indeed, we found significant differences. In comparison with sub-

Saharan Africa, the positive effect of US aid on US exports is the largest and highly 

significant for South-/ East Asia & Pacific and Europe & Central Asia. The region 

Latin-America & Caribbean shows a significant higher positive effect, but smaller 

than the previously mentioned regions. Whereas, South Asia and North Africa & 

Middle East show a significant slightly higher effect than the base region in only 

some of the years after disbursement. The regions with the highest return are also 

the ones having a higher US export share, which stands in contrast to what we 

assumed. One plausible interpretation is that already established trading relations 

play an important determinant in the effect of US aid on trade. Thus follows, US 

aid might enhance the export volume to established recipient export markets rather 

than create new or expand smaller US markets. In either way, US aid probably only 

slightly contributed to an increase in US exports to sub-Saharan Africa, South Asia 

and North Africa & Middle East in the analyzed timeframe. Interestingly, in the 

regional response analysis, we found that the effect of US aid to South Asia on 

exports reacts the other way around, namely the positive effect increases over time, 

whereas for all other regions it either stays stable or declines. This might be an 

indicator for different channels through which aid works. The effect on South Asia 

might be induced by an income effect rather than tied aid. 
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All of the above-mentioned arguments are not empirical proofs or 

counterproofs of commercial motives in aid-giving, yet the results indicate certain 

dynamics in how aid works in the case of the United States. It shows how aid 

reinforces economic relations between countries and, by that, is quite lucrative for 

the donor country.  

Moreover, former aid recipients and now emerging economies and donors 

such as China, Saudi Arabia, India, Venezuela or Brazil increasingly forge own aid 

relationships and stronger commercial ties with developing countries. Thereby, 

they challenge the role of established donors like the United States. These new 

donors are not bound by the informal rules and supervision of the OECD and, thus, 

bypass certain principles of the current institutional framework. China, as the 

economically strongest economy, for instance, is claimed to support rogue states 

and give loans, credits and debt reliefs in combination with corresponding trade 

agreements (Woods, 2008). 

As for every research, there are certain limitations of our results. First, they 

are of methodological nature. This study did not use other advanced estimators or 

different approaches to approximate MRTs, for instance Taylor-Approximation of 

Baier & Bergstrand (2009). Therefore, there might be potential problems with the 

chosen econometric model. Further, the results might suffer from availability and 

quality issues of the used data, which can lead to inconsistent estimation results. 

Second, the applied model is not suitable for the assessment of donor motives. It 

rather estimates the economic impact for the donor when presuming commercial 

motives.  

Hence, future research could analyze the United States as donor within a 

multidisciplinary framework of political theories combined with econometric 

estimations of further advanced panel data techniques. Also utilizing disaggregated 

trade data could give interesting insights on what commodity groups are most 

sensitive to aid in country case studies, which might explain further aspects of 

foreign policy. Finally, since this research showed that aid reinforces economic 

relations, another interesting aspect might be whether and to what extent US aid 

affects FDI flows or trade in services.  
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6. Conclusion 

This research evaluates the effect of foreign aid on donor’s exports for one 

individual donor country, the United States. The gravity model of trade was applied 

on a one-way panel dataset with 134 recipient countries in the time-period between 

1993 and 2015. Besides estimating and quantifying the overall effect of US aid on 

US exports, further goals were to find a trend in the effect for several years after 

disbursement and to observe if the effect varies systematically across income 

groups and regions.   

We found a large positive effect of US aid on US exports to recipient 

countries. In case of a 10% increase of US aid, exports rise by 0.59% one year after 

aid disbursement, in our most preferred estimation. When calculating the implied 

average monetary return for the donor, we derive that for every aid dollar spent, US 

exports increase by 1.59 USD. This result is statistically significant at the 1% level 

and confirms our first hypothesis stating US aid increases US exports. 

The second hypothesis concerns the indirect testing of different channels 

through which aid might work and states that US aid has the largest effect on US 

exports in year of disbursement or the subsequent one due to its large proportion of 

tied aid. This is the only channel, which might have an immediate effect right in the 

first years of disbursement. We estimated the development of the effect for several 

years after disbursement via lagging the aid variable and found a declining effect 

of aid on exports. The average monetary return decreases to 1.48 USD in the second 

and to 1.28 USD in the third year after disbursement. Hence, we confirm the 

hypothesis that tied US aid plays an important part in the increase of the donor’s 

export revenue, which hints towards strong commercial interests in aid-giving.  

With the third hypothesis, we tested possible differences between the effect 

of aid on US exports to recipient country groups based on different income 

categories. Hereby, we assume a larger positive effect for higher income groups. 

However, this hypothesis could not be corroborated, because the results are 

statistically insignificant. Hence, a difference of return on aid between income 

groups cannot be established.  

Besides income groups, we estimated possible differences among regions, 

assuming a larger impact of aid on regions with a smaller US export share. A 



54 

 

   

confirmation of the hypothesis could indicate that US aid works in a way of 

developing untapped foreign markets. Yet, our estimation results show the exact 

opposite. The regions with the highest US export share, also show a larger 

statistically significant positive effect. Whereas, the regions with the lowest US 

export share display the lowest effect of US aid on US exports. One possible 

interpretation is that already existing and strong trading relations play an essential 

role in the way how aid works. The results suggest that US aid enhances US exports 

to established export markets rather than accessing and broadening smaller ones.  

 This research has analysed the outcomes of aid on trade, however the results 

could also point to potential self-interested motives of the donor. The Congressional 

Research Service of the US Congress states that foreign aid “is a particularly 

flexible tool - it can act as both carrot and stick, and is a means of influencing 

events, solving specific problems, and projecting U.S. values” (Tarnoff & Lawson, 

2016, p. 1). This statement underlines aid as being a powerful foreign policy tool. 

Since many developing countries depend on aid transfers, the granting or the threat 

of denying aid can effectively be used to place incentives and modify recipient 

states’ behavior. This advantageous position of the donor country can be used to 

pursue commercial motives. However, the scientific literature is arguably still 

insufficiently equipped in investigating economic self-interest and its outcomes, 

especially in light of findings that suggest hidden motives influencing aid 

effectiveness negatively. 

Therefore, it is important to evaluate the effect of aid on donors’ exports and 

deepen the existing understanding on how aid dynamics and processes work - also 

in the light of potential commercial motives. Being the first study to do this, we 

assessed the effects of US aid on US exports comprehensively in a single donor 

study with the gravity model of trade and, thereby, we extend the aid-trade literature 

by a thorough case study of an important donor. Further, we expand methodological 

approaches of testing for different channels through which aid may affect trade by 

using the method of lagging the aid variable for several years in combination with 

theoretical considerations. Our findings provide insight on how aid reinforces 

economic relations and by that is profitable for the donor. 
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Yet, the stated argumentations are by no means empirical proofs or 

counterproofs of commercial motives in aid-giving, they merely give some 

indication and provide with certain outcomes and interpretations of aid. Hence, 

future research could extent arguments of this study and apply a multidisciplinary 

framework of political science and econometric approaches. A further limitation of 

this research is of methodological nature. The applied econometric method of this 

thesis, whilst being well-approved, could be extended by alternative advanced panel 

data techniques. Furthermore, this study analysed trade in goods and therefore it 

could not assess one important component of foreign aid, namely technical 

assistance, which belongs to trade in service. One could analyse if the effect of aid 

on this trade category has a similar magnitude and sign as trade in goods. 

Since several decades, vast amount of foreign aid has been transferred form 

the developed to the developing world, yet the effects of aid are not fully 

understood. That is why this research seeks to provide more insight into the 

dynamics of aid-giving. 
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Appendices 

Figure A 1: Top 5 US Product Sectors as Percentage Share of Total Exports 

 

Source: WITS (The World Bank, n.d.-b)  

 

Figure A 2: Percentage Share of US Exports to ODA eligible LDCs 

 

Source: WITS (The World Bank, n.d.-a) and DAC (OECD, n.d.-e) 
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Table A 1: Studies using various estimation and specification methods in the 

gravity equation 

Studies 
Countries and 

years 

Estimation methods 

(preferred) 

Effects 

included 

 

Variables of 

Interest, 

Disaggregation 

level 

 
 

Single-Donor Country Studies: Effect on Donor Exports 
 

 

Martinez-

Zarzoso, 

Nowak-

Lehmann, 

Klasen & Larch 

(2009) 

1962 – 2005; 
Panel; 

Germany – 138 

countries  

- Static: two-way fixed effects 

and FGLS 
- Dynamic: (lagged aid and 

lagged exports as additional 

regressor), 2SLS with GMM 
and FE 

- Partner and 

time fixed 
effects 

- German aid  
- Bilateral aid of all 

other EU countries 

 

Nowak-

Lehmann, 

Martinez-

Zarzoso, Klasen 

& Herzer (2009) 

1962 – 2005; 

Germany – 77 
BMZ countries 

- DOLS with HAC standard 

errors 

- Single-equation conditional 
error correction model (dynamic 

ECM) 

- Partner and 

time fixed 
effects 

- German aid  
- Bilateral aid of all 

other EU countries 

 

Hansen & Rand 

(2014) 

1981 – 2010; 

Panel; 

Denmark – 144 
countries 

- Static: FE 
- Dynamic: FE (lagged exports, 

GMM 

- Partner and 
time fixed 

effects 

- Time trend 
(no time 

dummies) 

- Aid Specification: 
(1+Aid/disposable 

GNI) for Danish aid 

- Other bilateral aid 
- Multilateral aid 

- NoAid dummies 

Martinez-

Zarzoso, 

Nowak-

Lehmann & 

Klasen (2017) 

1964 – 2011; 

Panel; 
Netherlands – 

142 countries 

- Dynamic GM: lagged exports 
as regressor and lagged aid         

Fixed Effects 

- System-GMM 
- Diff-GMM 

- Partner and 

time fixed 
effects 

- Partner fixed 

effects and 3-
year period 

dummies 

- Aid Specification: 

(1+Aid/disposable 

GNI) for Dutch aid 
- Other bilateral aid 

- NoAid dummies 

 

Martínez-

Zarzoso, 

Nowak-

Lehmann, 

Klasen & 

Johannsen 

(2016) 

1978 – 2011; 

Germany – 75 

developing 

countries 

- Panel Dynamic Ordinary Least 

Squares (PDOLS) 

- FGLS-DOLS 

- PPML 

- PGML 
 

- Time fixed 

effects, sector-

specific time 

fixed effects 

and partner 
fixed effects 

- Sector disaggregated 

trade data 

- German bilateral aid  

- Bilateral aid of other 

DAC donors 
 

 

Multi-Donor Country Studies: Effect on Donor Exports 

 
 

Wagner (2003) 

1970 1975, 

1980, 1985, 
1990; 

cross-sections; 

20 DAC donors - 
109 recipients 

- OLS 

- OLS with fixed effects 

- OLS with import residual 
 

 

- Country pair 

fixed effects 

- Aid variable 

- NoAid dummy 

Nilsson (1997) 

1975-1992,  

15 EU countries 

- 108 recipients 

- OLS 

- Time trend 

- 3years 

averages 

- Aid variable 
- NoAid dummy 

Osei, Morrissey 

& Lloyd (2004)  

 

1969 – 1995;  

4 EU donors –  

26 Sub-Saharan 

partner 

- Within goup (WG) 
- Generalized least squares 

(GLS) 

* 
- Proportions of tied 

aid  

Martínez-

Zarzoso, 

Nowak-

Lehmann, Parra 

& Klasen (2014) 

1988 – 2007; 

DAC countries  

- lagged aid variables 

- two-way Fixed Effects 

- FGLS with Mundlak 
- GMM 

- Time fixed 
effects and 

country-pair 

fixed effects 
- Time-fixed  

effects 

- Differentiation 

between tied and 
untied aid of the 

bilateral aid variables 

- Bilateral aid of all 
others 

- Imputed Multilateral 

aid 
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Nelson & 

Juhasz Silva 

(2012) 

1962 – 2000;  
180 exporters – 

180 partners 

- Simple OLS 
- Taylor series approximation 

with asymmetric gravity model 

* 

- Bilateral aid 

- Accounting for zero 

aid flows: 

1.) No aid dummy 
2.) aid zeros = 

0.00001 

Kruse & 

Martinez-

Zarzoso (2016) 

1988 – 2013; 

188 countries 

- Fixed Effects 

- PPML 

- Country-pair 
and time fixed 

effects 

- Aid Specification: 
aid as transfer 

(1+aid/GDP) 

 

Multi-Donor Country Studies: Effect on Recipient Exports 
 

Nowak-

Lehmann, 

Martinez-

Zarzoso, 

Herzer, Klasen 

& Cardozo 

(2013) 

1988 - 2007;  
21 DAC donors 

– 130 recipients 

- Dynamic OLS 
- FGCLS 

- GMM 

- Country pair 
fixed effects 

- Exporter and 

importer and 
time fixed 

effects 

- Bilateral aid 

- Aggregated bilateral 

of all others 
 

Hühne, Meyer 

& Nunnenkamp 

(2015)  

1990 – 2012 

 

 

* 

- Partner and 

time fixed 

effects 

- Disaggregated aid 

(AfT) data 

- Disaggregated trade 

data (SICT-1) 

Helbe, Mann & 

Wilson (2009) 

1990 – 2005;  

167 reporters - 

172 partner 

- Lagged aid  
- OLS with fixed effects 

- Time fixed 

effects and 
time-varying 

(5-years 

average) 
bilateral fixed 

effects 

- Aid received 
- Aid for Trade 

facilitation flows, 

disaggregated 
 

Vijil (2013) 

1996 – 2005; 
unbalanced panel 

of 185 countries 

- OLS 

- LSDV 
- PPML 

- Baier & Bergstrand Taylor 

approximation 

- Importer-time 
and exporter-

time fixed 

effects 
- Year fixed 

effects 

- AfT variable 

- Economic 
integration variable 

- AfT variable * 

economic integration 

 

Multi-Donor Country Studies: Effect on Donor Exports and Recipient Exports 

 

Johansson & 

Pettersson 

(2013) 

1990 – 2005; 
bilateral exports 

among 184 

countries 

- Heckman - Maximum 

Likelihood  
- Heckman - Two-Step 

- OLS including zeros 

- OLS based on positive 
observations 

- Importer, 

exporter and 
time dummies 

- Disaggregated trade 

data 

- Disaggregated aid 

data 
- Aid received/given 

- NoAid dummies 

- Lagged aid flows 

* - information not provided 

Source: Author’s own table 
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Table A 2: ODA eligible Recipients divided by Regions 

Sub-Saharan 

Africa 

Latin 

America & 

Caribbean 

North 

Africa & 

Middle East 

South-/East 

Asia & 

Pacific 

South Asia Europe & 

Central Asia 

Angola 

Benin 

Botswana 

Burkina Faso 

Burundi 

Cameroon 

Cape Verde 

Central 

African 

Republic 

Chad 

Comoros 

Congo 

Cote d'Ivoire 

Dem. Rep. 

Congo 

Djibouti 

Equatorial 

Guinea 

Eritrea 

Ethiopia 

Gabon 

Gambia 

Ghana 

Guinea 

Guinea-

Bissau 

Kenya 

Lesotho 

Liberia 

Madagascar 

Malawi 

Mali 

Mauritania 

Mauritius 

Mozambique 

Namibia 

Niger 

Nigeria 

Rwanda 

Sao Tome & 

Principe 

Senegal 

Seychelles 

Sierra Leone 

Somalia 

South Africa 

Swaziland 

Togo 

Uganda 

Zambia 

Zimbabwe 

Antigua & 

Barbuda 

Argentina 

Belize 

Bolivia 

Brazil 

Chile 

Colombia 

Costa Rica 

Cuba 

Dominica 

Dominican 

Republic 

Ecuador 

El Salvador 

Grenada 

Guatemala 

Guyana 

Haiti 

Honduras 

Jamaica 

Mexico 

Nicaragua 

Panama 

Paraguay 

Peru 

Saint Lucia 

Saint 

Vincent & 

the Grenad. 

Suriname 

Uruguay 

Venezuela 

 

Algeria  

Armenia  

Azerbaijan 

Egypt  

Georgia  

Iraq  

Jordan 

Lebanon 

Libya  

Morocco  

Palestine  

Sudan 

Syria 

Tunisia 

Turkey  

Yemen  

 

Cambodia 

China 

Fiji 

Indonesia 

Kiribati 

Laos 

Malaysia 

Marshall Isl. 

Micronesia 

Mongolia 

Myanmar 

Nauru 

North Korea 

Palau 

Papua New 

Guinea 

Philippines 

Samoa 

Solomon 

Islands 

Thailand 

Tonga 

Tuvalu 

Vanuatu 

Vietnam 

 

Afghanistan  

Bangladesh 

Bhutan 

India 

Iran 

Maldives 

Nepal 

Pakistan 

Sri Lanka 

Albania 

Belarus 

Bosnia & 

Herzegovina 

Kazakhstan 

Kyrgyz 

Republic 

Macedonia 

Moldova 

Tajikistan 

Turkmenistan 

Ukraine 

Uzbekistan 

 

Source: Development Assistance Committee (OECD, n.d.-e) 
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Table A 3: ODA eligible Recipients divided by Income Categories 

Least Developed 

Countries  

(LDCs) 

Low Income 

Countries  

(LICs) 

Lower-Middle 

Income Countries 

(LMICs) 

Upper-Middle 

Income Countries 

(UMICs) 

Afghanistan Korea, Dem. Rep. Armenia Albania 

Angola Kenya Bolivia Algeria 

Bangladesh Tajikistan Cabo Verde Antigua & Barb. 

Benin Zimbabwe Cameroon Argentina 

Bhutan  Congo Azerbaijan 

Burkina Faso  Cote d’Ivoire Belarus 

Burundi  Egypt Belize 

Cambodia  El Salvador Bosnia & Herzeg. 

Central Afr. Rep.  Georgia Botswana 

Chad  Ghana Brazil 

Comoros  Guatemala Chile 

Congo, Dem. Rep  Guyana China 

Djibouti  Honduras Colombia 

Equatorial Guinea  India Costa Rica 

Eritrea  Indonesia Cuba 

Ethiopia  Kosovo Dominica 

Gambia  Kyrgyzstan Dominican Rep. 

Guinea  Micronesia Ecuador 

Guinea-Bissau  Moldova Fiji 

Haiti  Mongolia Gabon 

Kiribati  Morocco Grenada 

Laos  Nicaragua Iran 

Lesotho  Nigeria Iraq 

Liberia  Pakistan Jamaica 

Madagascar  Papa New Guinea Jordan 

Malawi  Paraguay Kazakhstan 

Mali  Philippines Lebanon 

Mauritania  Samoa Libya 

Mozambique  Sri Lanka Malaysia 

Myanmar  Swaziland Maldives 

Nepal  Syria Marshall Islands 

Niger  Ukraine Mauritius 

Rwanda  Uzbekistan Mexico 

Sao Tome & Prin.  Vietnam Namibia 

Senegal  Palestine Nauru 

Sierra Leone   Palau 

Solomon Islands   Panama 

Somalia   Peru 

Sudan   Saint Lucia 

Togo   Saint Vincent  

Tuvalu   Seychelles 

Uganda   South Africa 

Vanuatu   Suriname 

Yemen   Thailand 

Zambia    Tonga 

   Tunisia 

   Turkey 

   Turkmenistan 

   Uruguay 

   Venezuela 

Source: Development Assistance Committee (OECD, n.d.-e) 
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Table A 4: Breusch Pagan Test for Random Effects and Heteroskedasticity 

Breusch-Pagan / Cook-Weisberg test for heteroskedasticity  

         Ho: Constant variance 

         Variables: fitted values for ltrade 
 

         chi2(13)     =   919.54 

         Prob > chi2  =   0.0000 

 

 

Table A 5: Hausman Test 

---- Coefficients ---- 

 (b) 

fixed 

(B) 

random 

(b-B) 

Difference 

sqrt(diag(V_b-

V_B)) 

S.E. 

lgdp_part .4361945      .6658527        -.2296582         .0292496 

rta .1784036      .2371143        -.0587107                . 

lBAID .0766414      .0798295       -.0031881         .0019693 

NolBAID .6441481      .6984036        -.0542555         .0210581 

lBAIDO .0134568      .0124509         .0010059         .0000768 

NolBAIDO .1887485      .1826761         .0060724 . 

lMAID .0176753      .0264293        -.008754         .0043818 

NolMAID .3838753      .5423247        -.1584494         .0610737 

b = consistent under Ho and Ha; obtained from xtreg 

B = inconsistent under Ha, efficient under Ho; obtained from xtreg 

 

Test:  Ho:  difference in coefficients not systematic 

 

                 chi2(29) = (b-B)'[(V_b-V_B)^(-1)](b-B) 

                                =   -13.70    chi2<0 ==> model fitted on these 

                                                                        data fails to meet the asymptotic 

                                                                        assumptions of the Hausman test; 

                                                                        see suest for a generalized test 
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Table A 6: Cross Correlation Matrix 

 

 

 

 ltrade lgdp_part lBAID NolBAID lBAIDO NolBAIDO lMAID NolMAID ldist comlang contig colony landl_part rta 

ltrade 1              

lgdp_part 0.8043 1             

lBAID 0.325 0.3344 1            

NolBAID -0.2114 -0.1972 -0.9035 1           

lBAIDO 0.0507 0.1845 -0.0501 -0.0225 1          

NolBAIDO 0.0175 -0.0811 0.1546 -0.0493 -0.9736 1         

lMAID -0.0153 0.0069 0.016 0.0008 -0.017 0.0307 1        

NolMAID 0.0394 0.0254 0.0186 -0.025 0.0082 -0.017 -0.953 1       

ldist -0.3113 -0.0422 0.0616 -0.0578 0.0192 0.0143 0.165 -0.1128 1      

comlang -0.1732 -0.3285 -0.0846 0.0419 -0.184 0.1286 0.0255 -0.0268 0.1156 1     

contig 0.2344 0.1832 0.0453 -0.0273 -0.0003 -0.0001 -0.1998 0.2096 -0.1617 -0.0614 1    

colony 0.0038 -0.1095 0.0735 -0.0396 -0.2091 0.2127 0.0924 -0.066 0.1538 0.2253 -0.0138 1   

landl_part -0.2582 -0.0992 0.1569 -0.1043 -0.0493 0.0654 -0.0341 0.0635 0.2315 -0.0475 -0.0481 -0.084 1  

rta 0.3244 0.2136 0.1085 -0.0653 -0.009 0.0176 -0.0701 0.0773 -0.2761 -0.147 0.3989 -0.0331 -0.1152 1 
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Table A 7: Estimation Results of Income Groups – 0 and 1 year lagged 

 t - 0 t - 1 

 OLS  

with FE 

PPML  

with FE 

OLS  

with FE 

PPML  

with FE 

lgdp_part 0.429*** 0.615*** 0.437*** 0.621*** 

 (0.0869) (0.0628) (0.0904) (0.0520) 

rta 0.182** 0.189** 0.150 0.169** 

 (0.0901) (0.0795) (0.0925) (0.0821) 

lBAID (base: LDCs) 0.101*** 0.108* 0.0532*** 0.0748*** 

 (0.0299) (0.0550) (0.0186) (0.0250) 

lBAID_LMICs -0.0455* -0.0424 -0.00838 -0.0182 

 (0.0239) (0.0563) (0.0114) (0.0180) 

lBAID_UMICs -0.0176 -0.0415 0.00176 -0.00920 

 (0.0296) (0.0533) (0.0160) (0.0169) 

NolBAID 0.741** 0.0294*** 0.376 1.038*** 

 (0.330) (0.0101) (0.276) (0.299) 

lBAIDO 0.0126 0.497*** 0.00628 0.0357*** 

 (0.0157) (0.165) (0.0141) (0.00887) 

NolBAIDO 0.156 0.00931 0.0610 0.524*** 

 (0.264) (0.0242) (0.233) (0.158) 

lMAID 0.0201 0.238 0.0121 -0.00199 

 (0.0269) (0.381) (0.0185) (0.0190) 

NolMAID 0.408 0.0294*** 0.236 0.149 

 (0.393) (0.0101) (0.290) (0.300) 

Constant 6.778***  7.711***  

 (1.820)  (1.928)  

Observations 2,924 2,924 2,924 2,924 

R-squared 0.457  0.448  

Partner effects 

Time effects 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A 8: Estimation Results of the Income Groups - 2 and 3 years lagged 

 t-2 t-3 

 OLS  

with FE 

PPML  

with FE 

OLS  

with FE 

PPML  

with FE 

lgdp_part 0.453*** 0.600*** 0.465*** 0.576*** 

 (0.0871) (0.0454) (0.0847) (0.0515) 

rta 0.139 0.164** 0.135 0.165** 

 (0.0948) (0.0835) (0.0954) (0.0839) 

lBAID (base:LDCs) 0.0284 0.0667*** 0.0167 0.0542*** 

 (0.0179) (0.0213) (0.0180) (0.0195) 

NolBAID 0.0924 0.932*** 0.00179 0.710** 

 (0.244) (0.294) (0.230) (0.308) 

lBAIDO -0.00245 0.0346*** -0.0122 0.0160 

 (0.0171) (0.0108) (0.0177) (0.0129) 

NolBAIDO -0.0617 0.498** -0.217 0.204 

 (0.294) (0.203) (0.300) (0.235) 

lMAID 0.000998 -0.00362 -0.00409 -0.0181 

 (0.0227) (0.0220) (0.0182) (0.0166) 

NolMAID 0.0945 0.174 -0.0346 -0.0605 

 (0.345) (0.338) (0.280) (0.245) 

lBAID_LMICs -0.00700 -0.0134 -0.00571 -0.0113 

 (0.00880) (0.0124) (0.00823) (0.0101) 

lBAID_UMICs 0.000249 -0.00417 -0.00344 -0.00228 

 (0.0125) (0.0117) (0.0107) (0.00989) 

Constant 7.891***  8.008***  

 (1.927)  (1.897)  

Observations 2,924 2,924 2,924 2,924 

R-squared 0.442  0.438  

Partner effects 

Time effects 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A 9: Estimation Results of Regions - 0 and 1 year lagged 

 t-0 t-1 

 OLS  

with FE 

PPML  

with FE 

OLS  

with FE 

PPML  

with FE 

lgdp_part 0.438*** 0.540*** 0.430*** 0.539*** 

 (0.0923) (0.0468) (0.0938) (0.0383) 

rta 0.175* 0.171** 0.137 0.146* 

 (0.0920) (0.0787) (0.0993) (0.0823) 

lBAID (base:SSA) 0.0864*** 0.0163 0.0539** 0.0231 

 (0.0286) (0.0253) (0.0208) (0.0238) 

NolBAID 0.943** 0.800** 0.463 0.817*** 

 (0.369) (0.379) (0.296) (0.314) 

lBAIDO 0.0207 0.0245*** 0.00732 0.0308*** 

 (0.0168) (0.00786) (0.0140) (0.00645) 

NolBAIDO 0.267 0.429*** 0.0576 0.455*** 

 (0.278) (0.130) (0.232) (0.122) 

lMAID 0.0203 0.0138 0.0165 0.0113 

 (0.0264) (0.0214) (0.0187) (0.0164) 

NolMAID 0.430 0.312 0.301 0.350 

 (0.388) (0.332) (0.294) (0.268) 

lBAID_Latin America & Caribbean 0.0232 0.0282** 0.0106 0.0246*** 

 (0.0388) (0.0117) (0.0221) (0.00911) 

lBAID_North Africa & Middle East 0.0306 0.0353*** 0.00924 0.0213*** 

 (0.0572) (0.00740) (0.0323) (0.00714) 

lBAID_South Asia 0.0623* -0.0257 0.0366 0.0125 

 (0.0326) (0.0350) (0.0232) (0.00932) 

lBAID_South-/East Asia & Pacific -0.00396 0.0566*** 0.00112 0.0497*** 

 (0.0296) (0.00477) (0.0161) (0.00698) 

lBAID_Europe & Central Asia -0.0294 0.0551*** -0.0151 0.0460*** 

 (0.0225) (0.00715) (0.0134) (0.00878) 

Constant 6.180***  7.708***  

 (1.970)  (2.007)  

Observations 2,924 2,924 2,924 2,924 

R-squared 0.464  0.452  

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A 10: Estimation Results of Regions - 2 and 3 years lagged 

 t-2 t-3 

 OLS  

with FE 

PPML  

with FE 

OLS  

with FE 

PPML  

with FE 

lgdp_part 0.452*** 0.507*** 0.467*** 0.457*** 

 (0.0869) (0.0401) (0.0852) (0.0486) 

rta 0.127 0.142* 0.124 0.149* 

 (0.107) (0.0831) (0.109) (0.0823) 

lBAID (base:SSA) 0.0313 0.0226 0.0178 0.0135 

 (0.0211) (0.0239) (0.0193) (0.0214) 

NolBAID 0.124 0.732** 0.0602 0.537** 

 (0.259) (0.293) (0.237) (0.252) 

lBAIDO -0.00422 0.0285*** -0.0137 0.00822 

 (0.0178) (0.00761) (0.0186) (0.00909) 

NolBAIDO -0.0960 0.411*** -0.246 0.0848 

 (0.303) (0.152) (0.313) (0.172) 

lMAID 0.00551 0.0162 0.00227 0.00521 

 (0.0230) (0.0191) (0.0186) (0.0138) 

NolMAID 0.157 0.468 0.0469 0.308 

 (0.350) (0.307) (0.284) (0.212) 

lBAID_Latin America & Caribbean 0.00429 0.0238** 0.00368 0.0218** 

 (0.0174) (0.00938) (0.0139) (0.00896) 

lBAID_North Africa & Middle East -0.00501 0.0137 -0.00774 0.0127 

 (0.0220) (0.00935) (0.0154) (0.0102) 

lBAID_South Asia 0.0204 0.0189* 0.0232 0.0222** 

 (0.0182) (0.0105) (0.0180) (0.0103) 

lBAID_South-/East Asia & Pacific -0.00743 0.0489*** -0.00174 0.0517*** 

 (0.0127) (0.00878) (0.0125) (0.00950) 

lBAID_Europe & Central Asia -0.0182 0.0391*** -0.0140 0.0339*** 

 (0.0126) (0.0110) (0.0123) (0.0110) 

Constant 7.855***  7.853***  

 (1.941)  (1.937)  

Observations 2,924 2,924 2,924 2,924 

R-squared 0.445  0.441  

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 


