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Abstract 

This paper examines the impact of remittance inflows on economic growth in Sub-Saharan 

Africa (SSA) countries and Rwanda in particular for the period between 1980 and 2014. It 

explores whether the growth impact of remittances is conditional on the institutional and 

development factors in SSA countries. The analytical framework of this study is embedded in the 

debate between two dominant theoretical approaches about the growth effect of remittances; the 

national accounts and endogenous growth models. As baseline analysis, the paper employs a 

cross-sectional analysis of 45 SSA countries, followed by a more in-depth analysis of Rwanda as 

a case study. The findings reveal that the two theories are complementary but not mutually 

exclusive in explaining the growth effect of remittances. The cross-sectional analysis of SSA 

countries shows no statistically significant impact of remittances on economic growth in the 

region. But the remittance-growth impact is positively and statistically significantly conditioned 

by the country’s level of development, financial development, and education, while the quality of 

institutional variables adversely affects the remittance-growth impact in the region. In contrast, 

the same findings reveal a positive and significant growth impact of remittances in Rwanda. The 

results of the country-level analysis reveal plausible evidence of long-run causality, running from 

remittances to GDP per capita in Rwanda, but not vice versa. The results demonstrate that the 

conditional marginal effect of remittances on GDP per capita in Rwanda increases with more 

remittance inflows to the country. These findings suggest that both the overall institutional 

environment and that of the financial sector specifically are imperative for enhancing the growth 

and development impact of remittances in the SSA countries and Rwanda in particular. 
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1.0 Introduction 

In recent decades, remittance inflows to developing economies have continued to increase. 

These inflows reached  US $436 billion in 2014, with US $34.5 billion to Sub-Saharan Africa 

(World Bank Migration and Remittance Fact Book, 2016). The global statistics show that these 

inflows have become a major source of foreign earnings, surpassing foreign direct investments, 

foreign aid, export earnings and other private capital inflows. The World bank notes that these 

are only the officially recorded remittances. The true size of remittances, including unrecorded 

inflows through formal and informal channels, is believed to be larger. According to the World 

Bank, remittance inflows to Rwanda increased from $3,381,209 in 1980 to $128,172,556 million 

in 2014, representing an increase of 37.91%.   

Despite their impressive increase, the growth impact of remittances on the economies of 

recipient countries remains a contested subject among scholars and policy makers. Findings, 

either at country or cross-country level, continue to be mixed. This can be attributed to the 

methodological and theoretical approaches employed to study the issue. More to that, for the 

case of SSA countries, studies related to remittances and development are also affected by the 

challenge of accessing reliable and credible data. Most studies examining remittance-growth 

impact rely on remittance data provided by the World Bank and the IMF. The same data are 

collected and reported by individual countries to the World Bank. By close scrutiny to the dataset 

of World Bank Development Indicators, you find that most SSA countries have missing data for 

several years which affect the credibility and reliability of the analysis. More so, it is difficult to 

access the same data from some national banks of these countries. To avoid this challenge, some 

scholars working on SSA countries opt for the use of household survey data- in countries where 

remittance variables are considered in the household surveys. This facilitates the microeconomic 

analysis but does not facilitate macroeconomic analysis hence affecting the macroeconomic 

implications of remittances in the region. As a result, empirical analysis exploring channels 

through which remittances affect growth continues to be underestimated in the region. I 

contribute to this body of knowledge by examining the growth effect of remittances in SSA 

countries and Rwanda in particular.  

In consideration of the above issues and the motivation of this study, i adopt two layers of 

analytical framework, the cross-country and the country level respectively. I first conduct a 

Journal Pre-proof



Jo
ur

na
l P

re
-p

ro
of

2 
 

cross-section analysis of SSA countries and then focus on Rwanda as a case study to empirically 

examine the growth impact of remittances for the period from 1980-2014.  

At the country level, Rwanda presents an important and interesting case to contextualize the 

analysis of this study. This is because of the history of the country and the recent impressive 

progress in development, evidenced in the number of development outcomes and the 

recommendable progress in the effective institutional and policy environment. Rwanda proves to 

be an important case for such study based on the history of the country of the last three decades 

and recent developments, which represents the experience of most of SSA countries- in terms of 

quality of institutions and overall development outcomes. The country experienced significant 

political conflicts that culminated in the genocide against the Tutsi in 1994 and, before and 

during the genocide, the emigration of Rwandans to neighboring regions and far abroad. Not 

only human lives were lost (estimated at one million Rwandans), but also all institutions. 

Remittance inflows to Rwanda started to increase exponentially from year 2000 to recent years 

compared to the previous decades (1980-2000). However, the recent observed progress in 

development, together with the recommendable progress in institutional and policy effectiveness 

and the availability of comprehensive credible data (including remittance data) enable us to 

contextualize the analysis about the growth impact of remittances in the country. These factors 

(institutional and development factors) qualify Rwanda as an important case for this study. 

Currently, these developments have shifted the narratives about Rwanda, from the war torn 

conflict country to the rising star of Africa of countries. More so, the country provides an 

opportunity of accessing comprehensive and credible data for such a study to the researcher. The 

findings of this study shed light on the effects remittances on economic growth in the post-

conflict countries in SSA countries. Contrary to the previous empirical studies, the findings of 

this study reveal institutional and development factors conditioning the remittance-growth effects 

in the SSA region.  

The underlying questions of this study are: 1. Do remittances affect the economic growth in 

SSA countries and Rwanda in particular? 2. Under what conditions do remittances contribute to 

economic growth in SSA countries? Considering the mixed claims in the literature about the 

remittance-growth nexus, I opt for an optimistic view by hypothesizing that remittances 

positively affect the economic growth in SSA countries and Rwanda in particular during the 
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period of study. I also hypothesize that the impact of remittances on economic growth is 

conditional on the institutional and development factors in SSA countries. To answer the 

research questions, the analytical framework of this study is embedded in the debate between the 

two dominant theoretical approaches about the remittance-growth effect: the national account 

and the endogenous growth model approaches. Both approaches are briefly explored below.  

The national account model postulates that remittances work via macroeconomic outcomes. 

They directly and indirectly affect the balance of payments through trade deficit, the exchange 

rate, and inflation (Kireyev, 2006). The theory demonstrates two effects of remittances (positive 

and negative) on the macroeconomic behavior of the recipient economy. These effects depend on 

how remittances are utilized in the recipient economy. For instance, if used for consumption, this 

has an adverse effect on macroeconomic outcomes. If spent on capital goods, there will be a 

spill-over effect on investments and savings and the remittances can stimulate local production 

and exports. The endogenous growth model, on the other hand, claims that the remittance-growth 

effect works via alternative but not incompatible mechanisms: human capital development, total 

factor productivity, technological diffusion, and physical investments. Remittances interact with 

these factors of production to stimulate growth and development in the recipient economy.   

Despite the empirical application of these two theoretical approaches, little is known about the 

conditional factors influencing the remittance-growth effect in the recipient countries. 

Nonetheless, several studies have argued for the importance of these factors in the growth effect 

of remittances. To test this theoretical hypothesis, this paper empirically examines the plausible 

factors that condition the growth impact of remittances. That is the conditional role of 

institutional quality and development factors in SSA countries. This study thus selects those 

variables most frequently emphasized in the literature of remittance and development: the 

country’s level of development, financial development, quality of its institutions, and education. 

The role of the institutional environment, the country’s level of development and the interactive 

effect of remittances and human capita development variables are important in enhancing the 

remittance-growth effect in SSA countries.      

The main findings of this paper reveal no statistically significant effect of remittances on 

economic growth  SSA countries. Across SSA countries, the study finds no remittance-growth 

effect, while in Rwanda, the remittance-growth effect holds. The findings reveal plausible 
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evidence of long-run causality, running from remittances to GDP per capita in Rwanda, but not 

vice versa. The study finds that the effect of remittances on growth in SSA countries is positively 

conditioned by the country’s level of development, financial development and education, while 

the quality of institutions adversely affect this effect in the region.  

The rest of this paper is organized as follows: Section 2 reviews the relevant literature; 

Section 3 presents the trends of remittance inflows to developing countries, SSA countries, and 

Rwanda in particular; Section 4 contains the data and empirical models, results and 

interpretation; and Section 5 contains the conclusion and policy implications.     

2 .0 Literature Review: Remittances and Economic Growth   

The relationship between remittances and economic growth of recipient economies remains 

contested among scholars and policy makers. The underlying question is whether remittances 

affect the economic growth of recipient countries. Although there is a vast body of literature on 

this scholarship, conclusions remain mixed. In particular, scholars are divided about the best 

model to explain the remittance-growth nexus in a way that also takes into account different 

mechanisms through which remittances affect growth. The methodological issue related to data 

and the problem of endogeneity between remittances and economic growth have influenced the 

ongoing empirical debates for developing countries. This section reviews the relevant empirical 

claims about remittance and growth based the national accounts approach and the endogenous 

growth model.   

2.1 The National Account Approach 

The national account approach argues that remittances affect macroeconomic outcomes 

through their direct and indirect effects on the balance of payment, trade deficit, exchange rate 

and inflation (Kereev, 2006; Winters and Martins, 2004; World Bank, 2003). The direct effects 

are that remittances are an integral part of the national account, while the indirect effects are that 

remittances affect macroeconomic behaviors through their effects on exchange rate and relative 

prices.  

Scholars support the direct channel tend to claim that remittances have a more positive impact 

on the balance of payments than other capital inflows (such as financial aid, direct investment or 

loans), because their use is not tied to particular investment projects with high import content, 
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bear no interest and do not have to be repaid. Others argue that remittances are a  stable source of 

foreign exchange than other private capital flows and that, for certain countries, they exhibit an 

anti-cyclical character (Buch et al. 2002; Buch and Kuckulenz, 2004; Straubhaar, 1988; see 

OCD, 2006). The promoters of this theory have consistently argued that, unlike aid, which comes 

into the economy through the official accounts, remittances, as private inflows once remitted to 

the home country, can be saved, consumed, or invested. Their effect is through savings, 

consumption or investments.  

Similarly, Amuedo-Dorantes et al. 2006); Woodruff et al. 2007) postulate that remittances 

promote growth by providing additional foreign exchange and financing business investment. To 

this end, the majority of the literature argues that remittances affect economic growth by 

increasing consumption, savings or investment. Indeed, after reviewing several case studies, 

Lucas (2005) finds that remittances may indeed have served to accelerate investment in 

Morocco, Pakistan, and India. Glystsos (2002) modeled the direct and indirect effect of 

remittances on incomes and hence on investments in seven Mediterranean countries and found 

that investment rises with remittances in six out of seven countries.     

Moreover, remittances increase recipient country income and output growth. Ratha (2005) 

argues that remittances augment the recipient individuals’ incomes and increase the recipient 

country’s foreign exchange reserves. Indeed, he observes that if remittances are invested, they 

contribute to output growth and if they are consumed, they generate positive multiplier effects 

(see, for example, Stahl and Arnold, 1986). Adelman and Taylor (1990) found that for every 

dollar Mexico received from migrants working abroad, its gross national product (GNP) 

increased by $2.69 to $3.17, depending on whether remittances were received by urban or rural 

households. In the case of unskilled workers who emigrate to escape unemployment, remittances 

are likely to provide an even clearer net gain to development in the recipient countries. On this 

note, Fayissa et al. (2008) find remittances impact economic growth and development in Africa. 

A 10% increase in the remittances of a typical African would results in an about 0.4% increase in 

average per capita income. Similarly, Adams et al. (2005) find that 10% increase in per capita 

official international remittances will lead to a 3.5% decline in the share of people living in 

poverty.  
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In contrast, those who argue for indirect benefits claim that remittances affect macroeconomic 

behaviors through their effects on the exchange rate and relative prices. The literature on this 

approach claims that large remittance inflows within a country with no capacity result in an 

appreciation of the exchange rate and inflationary pressure in the recipient country thus, causing 

a situation of “Dutch Disease”. Several studies have argued that remittances negatively affect the 

macroeconomic variables such as balance of payments, exchange rates, inflation and exports, 

leading to the appreciation of real exchange rates, inflation, and export of local goods and 

services and promoting imports, leading to a balance-of-payment deficit.   

Biller (2007) finds that remittances deteriorate the balance of trade by stimulating an increase 

in imports. Jadotte (2009) and Catrnescua et al. (2009) find that large inflows of foreign 

exchange can have serious consequences. An appreciation of real exchange rates in the receiving 

country results in advance effects on tradable commodities and relative competitiveness. This 

restricts the export performance, potentially limiting output and employment, especially in small 

economies where remittance inflows are large in comparison to the country’s GDP. Using the 

ordinary least square (OLS) and fixed effects (FE) instrumental variables regression models, 

Bajara et al. (2009) find that decades of private income transfer remittances have retarded long-

run economic growth in remittance-receiving economies. The negative effect might be due to the 

fact that the remittances are generally not intended to serve as investments but rather as social 

insurance to help family members finance the purchase of life’s necessities.  

In sum, the national account model provides an insight about how remittances affect the 

macroeconomic outcomes of the recipient economy. It demonstrates two channels through which 

remittances as foreign earnings affect growth through macroeconomic outcomes. The direct 

channel emphasizes the positive effect of remittances as a source of non-costly external capital 

inflows that improve the capacity of the national account, finance consumption, savings and 

investment, thus stimulating production and aggregate output. The indirect channel emphasizes 

the negative effect of remittances on macroeconomic behaviors through their effects on the 

exchange rate and relative prices.  

The literature on the national account approach thus contains an ongoing discussion about the 

macroeconomic effect of remittances. Similar literature claim that remittances are external 

private income for the recipient households and receipts to the national current account of 

Journal Pre-proof



Jo
ur

na
l P

re
-p

ro
of

7 
 

recipient countries. Their effect depends on how they are utilized in the national economy 

coupled with the existing institutional and policy environment that could enhance their multiplier 

effect on the economy. As correctly stated by the IMF (2005),  remittances, like aid, may be 

more effective in a good policy environment. For instance, a good investment climate with well-

developed financial systems and sound institutions is likely to imply that a higher share of 

remittances is invested in physical and human capital (IMF, 2005).    

2.2 The Endogenous Growth Model 

The endogenous growth model argues that the national output growth is determined by 

endogenous inputs of total factor productivity (technological progress), physical capital, and 

human capital under the assumption of constant return. Those supporting the model argue that 

the remittance-growth effect is detected through the factors that the endogenous growth model 

focuses on, namely, human capital development, total factor productivity, technological diffusion 

and physical investments (Romer, 1990; Nelson and Phelps, 1996; Benhabib and Spiegel, 1994; 

see Udah, E. B., 2011). It has been extensively documented that the endogenous growth model 

supports the view that human capital development and technology diffusion promote economic 

growth and development through their effect on the total factor productivity (TFP). To this end, 

Romer (1990) claims that the growth rate of factor productivity depends on the skilled content of 

human capital.  

With regard to remittances, there is limited evidence of a close link between the interaction 

effect of remittances and that of human capital development variables on economic growth. Most 

of the existing literature on remittances and human capital development variables focus on micro 

analysis, determining the development impact of remittances on human capital development. The 

endogenous growth model bridges this gap by illustrating that the growth effect of remittances is 

complimented by factors of TFP and technology diffusion. As advanced by Udah. (2011), the 

endogenous growth model illustrates the channel through which remittances could promote 

economic growth and development. The central argument of the model is that remittances may 

accelerate the pace of economic growth through enhancing human capital or productivity. The 

one important channel through which this could happen is technological diffusion. In addition, 

Udah (2011) argues that the effect of remittances on growth is not direct but factored in through 

their influence on human capital. The endogenous growth model uses factor productivity and 
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human capital and factors in the interaction between human capital and remittances. The 

argument is that per capita GDP has a positive relationship with human capital, the interaction of 

human capital with remittances, physical capital, the labor force, technological diffusion, and 

government capital expenditure on economic and social services. Remittances also improve 

human capital by increasing resources for health and education (Amuedo-Dorantes et al. 2008; 

Edwards and Ureta, 2003; Gitter and Barham, 2007). Remittances can also reduce domestic 

macroeconomic volatility, thereby encouraging greater domestic investment (Barajas et al., 

2009). (Balasubramanyam, Salisu and Sapsford, 1999; Makki and Somwaru, 2004; see Udah, 

2011) found a positive interaction between human capital and international transfers though 

insignificant. The foreign transfer literature shows how the level of human capital stock affects 

the absorptive capacity of an economy and consequently, the positive effects of capital inflows 

such as FDI and remittances on economic growth and development.  

Moreover, in his empirical study, Udah (2011) interacted remittances with indicators of 

human capital development and found that the coefficient of interaction variable was positive 

and significant. He argues that remittances have a positive effect on economic development but 

only within a certain threshold of human capital development, although this threshold has not yet 

been determined. Indeed, Udah interacted technological diffusion and remittances and found a 

positive and significant effect, suggesting that remittances impact on economic development via 

transfer of foreign technology or importation of technology. Rapoport and Docquier (2005) 

analyzed the link between remittances and education and found that remittances may be seen as 

repayment of informal loans used to finance educational investments, but also that the prospect 

of migration makes education a profitable investment for the family. Hence, migration fosters 

human capital formation, provided that not too many educated individuals emigrate out of the 

country.  

However, critics of this theory have argued that remittances cause moral hazards in the 

recipient economy, which has a negative effect on productivity and growth. Studies including by 

Chami et al. (2005), have argued that in some instances, instead of promoting hard work and 

productivity, remittances encourage laziness in recipient communities or households since 

people know that they can finance their consumption through remittances. This in turn affects 

local labor supply and productivity. Similarly, a study by the IMF (World Economic Outlook, 

2005), covering 101 countries over 1970-2003, finds no significant relationship between 
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remittances sent by migrants and growth or between remittances and variables such as education 

or investment rates. On the side of total factor productivity, there are existing claims that 

remittance inflows to recipient households erode the quality of governance and reduce 

accountability to government officials. Abdih et al. (2012; see Clemens et al. 2014) argue that 

remittances could reduce total factor productivity by eroding the quality of governance. The 

authors observe that remittances increase the government’s revenue base and reduce the cost of 

rent seeking by public officials. Remittance-recipient households, in effect, have incentive to 

hold politicians accountable, since they can use remittances to purchase substitutes for public 

services. 

In sum, the two approaches endeavor to demonstrate the stake of remittances in promoting 

economic growth through their effect on balance of payment, human capital development and 

technological diffusion in the recipient economy. The review of these two theories indicates the 

models are compatible and complimentary, rather than mutually exclusive, in explaining the 

growth effect of remittances. However, the existing theoretical approaches have yet to determine 

the threshold beyond which remittances negatively affect the real exchange rate and inflationary 

pressure. Moreover, the literature remains silent about the conditional effect of other factors such 

as a country’s level of development and financial development on the remittance-growth effect 

in developing countries. It is not merely savings and investments that are important – 

institutional quality, the policy environment, and the country-specific context are equally 

essential in determining the growth effect of remittances.  I argue that the lack of a theoretical 

approach that considers channels and conditions through which remittances continuously affect 

growth and development contributes to the diverging claims about remittances and economic 

growth and the overall lack of a conclusion.  

 This paper contributes to this scholarship by employing a two nested methodological 

framework examining the growth effect of remittances. First, I conduct a cross-section analysis 

of SSA countries by empirically examining the remittance-growth impact for the period from 

1980-2014. I employ variables suggested by the theoretical and empirical literature to determine 

how institutional and development factors interact with remittances to promote economic growth 

in the SSA region. In the same analytical framework, I use Rwanda as a case study and examine 

the effects of remittances on its economic growth in relation to the other SSA countries. I then 
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further focus on Rwanda by contextualizing the analysis for Rwanda. I examine the causal 

linkage between remittances and economic growth in Rwanda. In the next section, I present the 

growth trends of remittances and the descriptive analysis of remittances in SSA countries and 

Rwanda in particular.     

3.0 Remittance Trends in Sub-Saharan Africa 

Officially recorded remittance inflows to developing countries increased substantially over 

the last three and a half decades, from US$20 billion in 1980 to $436 billion in 2014. In SSA 

countries, recorded remittance inflows to the region almost doubled, from US$18 billion in 1980 

to US$34.5 billion in 2014 (Migration and Remittance Fact book, 2016; World Bank 

Development Indicators, 2016). Figure 1 shows the trends of remittance inflows to developing 

countries compared to other sources of external financing. Over the last two decades, remittances 

have been increasing steadily compared to other external capital inflows.  

According to the World Bank (2016), remittances resulting from migration constitute reliable 

sources of foreign earnings and cushion households’ income during bad times. Indeed, 

remittance inflows to developing countries are more than three times official development aid 

(ODA) and even bigger than foreign direct investment inflows once China is excluded. De et al. 

(2015) find that remittances have been stable during episodes of financial volatility even when 

capital flows fell sharply. Similar scholars claim that remittances help counter-balance 

fluctuations caused by weaker capital flows to developing countries. However, the empirical 

question remains how these trends of growing international capital inflows affect growth in 

developing countries. Figure 2 shows the trends of remittances to SSA countries compared to 

other external capital flows in the SSA region over the last three decades.   

As depicted in Figure 2, the trend of Net-ODA to Sub-Saharan Africa has increased 

substantially over the recent decades, more so than other capital inflows. This can be attributed 

to the political and economic instabilities in these countries. Similarly, recorded remittances to 

SSA countries increased in recent years.  Remittance inflows to SSA countries are estimated to 

be 2.6% of GDP on average, higher than 1.9% average of all developing countries. The World 

Bank argues that the true size of remittances, including unrecorded flows, is likely to be 

significantly higher. The available evidence indicates that the region receives the highest 

volumes of informal remittances (50%) of formal remittances, with less formal remittance 
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inflows compared to other regions of the world (World Bank (2006, cited in Baldé, 2011). As 

shown in Figure 2, official remittance inflows to SSA countries are the third source of foreign 

earnings to the region with similar growth trends as net-FDI. The underlying question remains 

how these inflows affect economic growth in the region, if at all. What are the factors 

influencing this growth and how these factors could playing out at country level? 

3.1 Remittance Trends in Rwanda  

In recent decades, remittance inflows to Rwanda have increased exponentially (mostly from 

2000 onwards). According to the World Bank (WDI, 2014), personal remittances inflows to 

Rwanda increased from US $3,381,209 million in 1980 to US $128,172,555 million in 2014. 

Subjected to GDP, remittances were 0.269% of GDP in 1980 and increased to 1.624% in 2013 

(down from 2.6% in 2012). 

As indicated in Figure 3, remittance inflows to Rwanda have been increasing exponentially, 

mostly in recent years. The sharp increase between 1994 and 2000 is due to the effects of 

genocide against the Tutsis. In this period, remittance inflows increased more compared to the 

previous constant trend. This is in line with the remittance and development discourse, which 

argues that during a crisis (either security or economic instabilities) in the recipient country, 

remittances tend to increase as an alternative source of income for the affected recipients. They 

also increase when the economy is doing well, but that is for socio-economic reasons. The slight 

fall in the trend recently (2008-2009 and 2013-2014) can be attributed to the effect of the global 

financial crisis, which affected the incomes of senders, and the recent effects of global oil prices, 

respectively. The recent overall steeper increase can be attributed to the Rwandan Diaspora’s 

confidence in the political and economic stability in Rwanda. This, coupled with the 

government’s policy of engaging the Diaspora for economic development back home, translates 

into increased remittances for socio-economic development.   

Figure 4 shows similar growth trends of GDP per capita against remittance inflows to Rwanda 

from 1980-2014, except in 1994, which can be attributed to the effect of genocide against the 

Tutsis. As indicated in the figure, the growth trend of GDP per capita fell sharply in 1994, while 

remittance inflows increased during the same period. This confirms the claims in the literature 

that remittances increase during hard times such as wars, natural disasters like droughts, and 

economic setbacks to act as a buffer and source of income for the recipient households.   
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As shown in Figure 5, in Rwanda, like in other SSA countries, Net-ODA still takes the lion’s 

share of external financial inflows, followed by foreign direct investments and remittances. 

These trends depict Rwanda’s political and economic development trajectory in recent decades. 

The observed steep upward trends of Net-ODA and remittances to GDP per capita in the early 

1990s were greatly influenced by the effects of genocide against the Tutsis in 1994 and 

thereafter. Another upward trend of remittances, surpassing the foreign direct investments (FDI) 

is observed between 2008 and 2012, as result of the global financial crisis and its effects. This 

shows that remittances remained resilient and steady despite the economic shocks of the crisis. It 

also demonstrates the potential of remittances compared to other external capital inflows.  

The recent fall in remittances can be attributed to the effects of oil and commodity prices, 

which have affected both developed and developing economies, including the income of the 

diaspora in sending countries. The steeper trend of FDI in recent years could be attributed to 

Rwanda’s economic reforms, which have focused on attracting foreign direct investments, 

improving the ease of doing business in the country, developing prudent economic policies, and 

diversification of the economy. These reforms have buffered the economy in the wake of the oil 

and commodity crisis (World Bank Doing Business Report, 2015). The recent observed fall in 

the trend of Net-ODA is attributed to Rwanda’s quest for self-reliance in terms of development 

financing by mobilizing internal financial resources rather than relying heavily on donor funding. 

It is also attributed to the abrupt cut of aids by development partners between 2009-2011. The 

evidences show that remittances and foreign investments share similar increasing growth trends 

over the recent years, while Net-ODA is falling in Rwanda. These observed positive growth 

trends, both in remittances inflows and in the overall economic growth in Rwanda, prompted the 

researcher’s interest to empirically examine the stake of remittances in Rwanda’s economic 

growth for the period from 1980-2014, but in the comprehensive context of SSA countries.  

3.2 Contribution to the Scholarship 

 This paper contributes to the existing scholarship by examining the economic growth impact 

of remittances in SSA countries, with particular focus on Rwanda, between 1980 and 2014.   It 

addresses the most overlooked aspects in the theoretical and empirical studies examining the 

development impact of remittances, 1) the theoretical and analytical approach employed in 

examining the remittance-growth impact of remittances in developing countries, 2) institutional 
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and development factors mediating the remittance-growth impact, 3) how to deal with 

measurement and data issues characterizing developing countries mostly SSA countries. This 

study is embedded in two dominant theoretical approaches, the national account model and the 

endogenous growth model. The national account model and the endogenous growth theory 

explicitly focus on the macroeconomic implications of remittances. These theories are not 

mutually exclusive, but none of these approaches systematically explain the causal mechanisms 

by which remittances affect macroeconomic development outcomes, mediated by the prevailing 

institutional and policy environment in the recipient country.  

The most contemporary studies on remittances and economic growth in development 

countries are characterized by what I would call “a linear approach” to examine the growth effect 

of remittances in the recipient countries either at cross-country or country studies. As a result, 

most of the existing empirical studies- for instance the ones examining remittance-growth effect 

in SSA countries show mixed findings across the region. None of these studies have gone further 

to examine what might be causing inconclusive findings in the region. However, the question 

remains as to why remittances positively affect growth in some countries and not in others? This 

question propels this study to investigate different conditional factors influencing remittance-

growth effect. This paper contributes to this scholarship by adopting three main novel 

approaches. First, the study examines the remittance-growth effect in SSA countries, and the 

institutional and development factors conditioning the latter effect. The conditional factors 

matter if we are to better understand the contribution of remittances in development. Second, 

informed by empirical review, the study employs a nested analytical approach to better 

understand the growth effect of remittances at cross-country and at country level respectively. 

With the available data, the study systematically examines the remittance-growth effect within 

45 SSA countries and institutional and development factors influencing the latter effect. Sub-

Saharan African countries vary in terms of the level of development and institutional quality. On 

average, the region is characterized by poor quality institutions (both political and economic 

institutions) which affect their economic performance. We know well that an inefficient 

institutional quality and policy environment strongly affects the overall remittance-development 

impact. Because they strongly influence the volume of remittance inflows and how efficiently 

remittances are utilized in the productive investments that spur economic growth. Indeed, Faini 

(2002) finds remittance-growth impact and this impact is conditioned by the sound policy 
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environment that fosters macroeconomic certainty and supports the build-up of social and 

productive infrastructures. But we also know from practical experience that accessing credible 

and reliable data for such a study is a night mayor in some African countries. However, we know 

that the contextual aspect matters. We well know that the contextual aspect matters. Therefore, I 

contextualize the analysis by conducting an in-depth analysis of Rwanda as an important case 

study. In Rwanda, I conduct an extensive analysis of how remittances affect economic growth.  

Overall, the findings of this study help to shape our understanding about the holistic and 

systematic growth impact of remittances in the context of SSA countries and Rwanda in 

particular. The paper argues that the remittance-growth impact should not be thought of in 

isolation (economic growth and institutional factors in isolation). Instead, the broader view about 

the development impact of remittances and the causal interplay of institutional and development 

factors that condition the growth and development impact should be considered. 

 

4.0 Empirical Analysis of Remittances and Economic Growth 

This study examines the effect of remittances on the economic growth in Rwanda in a cross-

section analysis of SSA countries for the period 1980-2014. It contextualizes the analysis of 

Rwanda by examining the direction of long-run causality between remittances and economic 

growth in Rwanda over the same period. Further, the study analyzes factors affecting the growth 

effect of remittances in different contexts.  

In the economic growth literature, scholars are preoccupied by the rate at which countries 

bridge the gap between the current status of their economies and the desired long-term growth 

path. Remittances come into play as an inflow that affects various channels relevant to successful 

economic growth and development, such as investment in physical and human capital, external 

capital inflows represented by official development assistance, foreign direct investments, and 

openness. I use cross-country data for 45 SSA countries (where their data are available) and 

Rwanda data in particular to conduct the analysis.  

4.1 Data and Econometric Techniques 

The study relies on the relationship between personal remittances and real GDP per capita as a 

proxy for economic growth and introduces a range of relevant control variables. This study opts 
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for definition of  personal remittances1 and data are in current U.S. dollars. The selection of 

control variables was guided by the existing literature but also by need to include as many SSA 

countries as possible in the sample to increase the number of observations and explanatory 

power, while considering the availability of data from these countries as a limiting factor. Five 

main control variables were  selected: the initial lag of real GDP per capita, foreign direct 

investment percentage of GDP, gross capital formation percentage of GDP, secondary school 

enrollments as a percentage of total, and openness and credit to financial sector percentage of 

GDP as a proxy for financial development. Later, a dummy variable of Rwanda and the 

interaction term of remittances and quality of institutional variables were added to examine the 

mechanisms through which the growth effect of remittances is conditioned by institutional and 

development factors.  

In Table 1, Table 2 and Figure 6, I report the summary statistics, the correlation matrix of the 

studied variables, and the scatter plot of percentage of remittances of GDP in SSA countries for 

the year 2012, respectively. Figure 6 shows the scatter plot of SSA countries in terms of 

percentage of remittances to GDP per capita in 2012. I employed the scatter plot analysis to 

depict where Rwanda fits in relation to other SSA countries. Most countries are distributed 

around the line of fit, although some, such as the Seychelles, Mauritius, Nigeria, Cabo Verde, 

Lesotho, South Africa, Swaziland, Namibia, and Angola, appear to be outliers compared to the 

other SSA countries. The percentage of remittances of GDP per capita of these countries is 8% 

higher. Rwanda is located slightly below the line of fit with an estimated percentage of 

remittances of GDP per capita of 6.8% in 2012.  

 4.2 Econometric Techniques 

To examine the effect of remittances on economic growth in SSA countries, the study 

employs a panel data framework. The empirical model (1) suggests that economic growth is 

determined by the past year’s real GDP per capita, the percentage of remittances of GDP and a 

set of other control variables. The primary focus of this empirical model is to examine the nature 

                                                                 
1
 For the purpose of this study, the definition of remittances is that of “personal remittances”, which is the sum 

of personal transfers and compensation of employees. The definition is taken from the sixth edition of the 

IMF's Balance of Payments Manual in revision BPM6,
1
 published in 2010. It encompasses the comprehensive 

aspects of remittances. According to the World Bank second edition Migration and Remittances Fact book 

(2011), remittances are defined as the sum of workers’ remittances, compensation of employees, and migrants’ 

transfers. Recently World Bank also adopted personal remittances in the World Development Indicators. 
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and significance of the remittance variable and the coefficient of the related interaction term in 

the growth model. This paper follows four stages of analysis: The first stage is a panel of random 

effect (RE) analyses examining the impact of remittances on economic growth in SSA countries. 

The rationale behind the panel data analysis is to provide heterogeneity in the estimated 

coefficients and capture dynamic effects in my endeavor to control for the endogeneity problem. 

I address this problem first by including the country-specific effects and testing that the empirical 

model is suitable for estimating economic growth. I employ the random effect estimation 

technique to cater for the interaction effect of remittances and the Rwanda dummy.  

In the second stage, instrumental variable (IV) techniques are introduced to address the 

problem of endogeneity.  In the third stage, I examine whether the impact of remittances on 

growth in SSA countries is conditioned by the institutional quality, the level of development and 

human capital development variables. A number of interaction variables have been introduced to 

empirically examine which plausible conditions affect the remittance-growth effect in SSA 

countries. Lastly, I contextualize the analysis to Rwanda by introducing an interaction term of 

the Rwanda dummy and remittances to determine the growth effect of remittances in Rwanda. 

To this end, a further analysis is carried out, using cointegration and error correction model 

estimation techniques to examine the long-run relationship between remittances and economic 

growth and the direction of long-run causality between remittances and economic growth in 

Rwanda.  

I operationalize the above steps first by estimating a benchmark model, which examines the 

impact of remittances on economic growth in SSA countries using the random effects technique. 

A simple log-linear Cobb-Douglass production function is specified. Several researchers in the 

field have used this empirical approach, including (Addison, 2004; Akinpelu et al. 2013; 

Catrinescu et al. 2006); Fayissa, 2008). The general estimated model is given below: 

LogYit = β0 + β1Yit-1+ β2Remit +β3FDIit +β4GCFit + β5OPENit + β6ENRit  +ηi + Ԑit…………….(1)       

Where, LogYit is measured as the log of real GDP per capita in country I at time t; Yit-1 is the 

logarithm of GDP per capita lagged one year, Remit is a measure of remittances as a share of 

GDP (as % of GDP); FDIit   is the measure of foreign direct investments as a share of GDP used 

to capture the effect of external sources of capital on growth; GCF is the gross fixed capital 

formation as a percentage of GDP used as a proxy for investment in the physical capital; OPEN it  
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is the measure of openness to trade for each country under consideration, measured as the ratio 

of summation of exports and imports to GDP to capture the impact of trade and the openness of 

the economy on economic growth; ENRit  is the measure of school enrollment, measured as 

secondary enrollments as a percentage of total (% of relevant age group); ηi is a country-specific 

time invariant effect; and Ԑo is an error term. According to Schultz (1980), Romer (1986), Lucas 

(1988) and Barro (1990 cited in Fayissa et al., 2008), secondary school enrollment can be 

employed as measure of investment in human capital. It is expected to have a positive effect on 

the economic growth of developing countries 

Second, I address the problem of endogeneity by employing a generalized method of moment 

(GMM) estimator as put forward by Arellano and Bond (1991; see Catrinescu et al., 2006 and 

Aggarwal et al. 2006). The recent studies on remittances and economic growth have used this 

technique as a remedy for the lack of a good instrumental variable in the econometric 

estimations.  

To specify the GMM model, equation (1) can be written as follows: 

Yit=αʹYit-1+βʹXit  +ἠi +εit  …………………………………………………………………………………………………………(2) 

Where,  

Yit  is the Log of real GDP per capita;Yit-1 = is the Log of GDP per capita lagged one year; Xit  

is a vector of explanatory variables; ἠi is the Unobserved country-specific effects, αʹ βʹ are the  

coefficients of parameters to be estimated; εit  is the  time-varying error term.  

To eliminate unobserved heterogeneity (ἠi), Arellano and Bond (1991; see Ferdaous, 2016) 

suggest first-differencing equation (2) to eliminate the unobserved country-specific effect, since 

the disturbance does not vary with time. This eliminates omitted variable bias and overcomes 

endogeneity by using lagged values of the explanatory variables as instruments. This leads to 

Model 3:  

ΔYit= αʹΔYit-1+βʹΔXit-1 + γʹΔZit + εit  ………………………………………………………………..................................... (3) 

Where ΔYit is the first-differenced natural log of GDP per capita in country i during time t; 

ΔYit-1 is lagged differenced of the dependent variable; ΔXit-1 is a vector of lagged level and 
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predetermined and endogenous variables; Zit   is a vector of exogenous  variables; and α, β and γ 

are parameters to be estimated. I estimate the coefficients of the variables to examine the joint 

effects of remittances and economic growth in SSA countries using the GMM and two stage 

least square (2SLS) estimation models. This leads to the third step examining whether the impact 

of remittances on growth in SSA countries is conditioned by the quality of institutions or by the 

level of development and human capital development. 

4.2.1Factors Influencing the Remittance-Growth Effect in SSA Countries  

In this section, I employ a random estimation technique to examine whether the remittance-

growth effect is conditional on the institutional and development factors in SSA countries. At 

this level, I employ the key conditions put forward by several empirical findings and conclusions 

in the field of remittances and economic growth (Mutuzeviciute et al., 2016; Valeriani and 

Peluso, 2011; Catrinescu et al., 2009); Catrinescu et al., 2006). These conditions include the 

country’s level of development, financial development, human capital development and 

institutional quality. The political stability and regulatory quality are employed to examine 

institutional quality. The assumption is that political stability and regulatory quality enable a 

policy framework that ensures economic stability and an open business regulatory environment. 

That, in turn, fosters formal remittance transfers and channeling of these inflows into productive 

investments, which promote growth and development in SSA countries.  

For estimation purposes, I adopt the baseline static model to analyze the conditional effect of 

the above factors. I introduce the variables that proxy institutional and development factors 

separately and interact them with remittance percentage of GDP per capita to gauge how their 

interaction term influences economic growth (GDP per capita) in the region. In a similar vein, a 

number of interactions variables are factored in to empirically estimate which plausible 

conditions affect the growth effect of remittances in SSA countries. By doing so, I modify Model 

1 and estimate the following four conditional random effect models: 

LogYit = β0 + β1InGDPit-1+ β2Remitit +β3(X*Rem)it + β4Xit +ηi+µt+Ԑit……...................(4)   

Where, 

InGDPit-1 is the logarithm of the initial real GDP per capita lagged one year to proxy for the 

country’s level of economic development in SSA countries. Remitit is the remittance percentage 
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to GDP. (X*Rem)it is the interactive term of the conditional variables that proxy institutional, 

development level and human capital development in SSA countries interacted with the 

remittance percentage to GDP to explain Yit . For the purpose of this study, (X*Rem)it represents 

the following conditional variables:  

 The variable for level of development, its proxy is the logarithm of the initial real 

GDP per capita lagged one year (InGDPit-1); 

 The political stability and regulatory quality variables are proxies for institutional 

variable (for more technical details, refer to the end notes);  

 The education variable, which is the measure of school enrollment, measured as 

secondary enrollments as a percentage of total, is a proxy for human capital 

development;  

 While the percentage of credit to private sector to GDP (CPS/GDP%) is a measure of 

financial development and a proxy for financial sector development.  

 Other control variables (represented by Xit) are explained above.  

At this level, it is worth noting that the parameters that are used to draw the conclusion are β2 

and β3 in the four estimated models, based on Model 4. I therefore, test their signs and 

significance of the latter parameters as well as their conditional marginal effect on real GDP per 

capita (Yit). In the next section, I estimate the remittance-growth effect at the country level.  

4.2.2 Remittances and Economic Growth in Rwanda 

 In this section, I contextualize the analysis to Rwanda as a case study to examine the 

remittance-growth effect in Rwanda (step four). I adopt two-step nested analyses: First, I 

introduce an interaction term of remittances and the Rwanda dummy (Rem*Z) in Model 1 above. 

To capture the impact of the interactive term and other control variables included in Xit-1 in 

Model 1 of Table 3, I modify the specification further to provide Equation 5 below. The main 

objective is to estimate and evaluate the coefficients of remittances and those of the interactive 

term in Model 5. Brabor et al. (2006) argue that a conditional hypothesis can easily be tested 

using multiplicative interaction models. I therefore follow and implement this assertion. Yit and 

Xit-1 are continuous variables, while Z is a dichotomous variable that equals one (in my panel 
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dataset) when the required condition is met and zero otherwise.2  

Yit = αʹYit-1+βʹXit-1+λ Zit +δ(Rem*Z) it +εit……………………………………………………(5) 

Where,  

Z is the Rwanda dummy (Rw) andRem*Zis the interactive term of the Rwanda dummy (Z) 

and remittances (Rem) explaining Yit with other control variables explained above. Using 

Equation 5, I examine the marginal effect of Xit-1 on Yit when Zit is present. In other words, I test 

how the marginal effect of Xit-1 is conditional on the value of Zit.  

Lastly, I validate the effect of remittances on economic growth in Rwanda by employing the 

cointegration test and error correction model (ECM) to examine the remittance-growth effect and 

the direction of long-run causality between remittances and economic growth in Rwanda, using 

annual time series data of Rwanda for the period from 1980-2014. I test for stationarity of data 

using an ADF test and employ a Johansen test of co-integration to examine whether the two 

series are co-integrated and have a long-run equilibrium relationship. Several researchers have 

used these techniques to assess such causality (Muhammad Shafiq et al., 2012). The underlying 

hypothesis is that there is long-run relationship between remittances and GDP per capita and the 

direction of causality runs from remittances to GDP per capita in Rwanda. I test this hypothesis 

using the Johansen test of cointegration and error correction model. 

ΔYt =  β0 + β1∆Xt +  γ(Xt−1 − Yt−1) +   μt ………………………………………………(6) 

Where; ΔYt is the first differenced variable of GDP per capita and γ, is the coefficient of error 

correction term.  

(Xt−1 − Yt−1) is the error correction term and   μt has zero mean given ∆Xt   Xt−1, Yt−1 

                                                                 
2
 An interaction of Rwanda dummy and remittances. I assign the Rwanda dummy a categorical value of 1 and the rest of SSA 

countries 0. Brabor et al. (2006) assert that for a conditional hypothesis to improve the empirical analysis, the following four 

conditions must be met: 1. analysts should use interaction models whenever the hypothesis they want to test is conditional in 

nature, 2. scholars should include all constitutive terms in their interaction model specifications, 3. scholars should not interpret 

constitutive terms as if they are unconditional marginal effects, and 4. analysts should calculate substantively meaningful 

marginal effects and standard errors. The conditional hypothesis says that “an increase in X is associated with an increase in Y 

when condition Z is met, but not when condition Z is absent” (Brabor et al., 2006). 
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are all past values of Xt and Yt. Yt is the Rwandan real GDP per capita and X t-1 are the lags of 

remittances. The empirical results of the analysis are presented below.  

4.3 Empirical Results and Discussion 

 This section presents the results of the empirical estimation models explained in the previous 

section. I present first the results of the panel data analysis with the random effects model 

employed to analyze the effects of remittances on GDP per capita in 45 selected SSA countries 

and the results of factors conditioning the remittance-growth nexus in SSA countries. Then, I 

present the results of remittance-growth impact in Rwanda in relation to other SSA countries, 

and lastly, the results of the Johansen test of cointegration and the error correction model.  

4.3.1 Results of Remittance-Growth Nexus in SSA Countries 

Several tests of Model 1 and 2 were carried out in order to obtain a robust fit of the data. 

Accordingly, in Table 1, column 1 presents the estimation results for the benchmark model for 

RE without the interaction term, while column 2 presents the estimation results of random effects 

model with the interaction term. The 0.8846 value of the R-squared for random effects model 

shows that 88.46% of variation in the real GDP per capita is explained by variation in the 

predictor variables used in the RE model.  

As shown in Table 3, remittances have no statistically significant effect on GDP per capita  in 

the SSA region. And one possible reason for this result is that  remittance-growth effect in the 

region is heterogeneous. In other words, the  variation in terms of the remittance-growth effect in 

the region is country-specific influenced by development and institutional factors which are also 

country-specific. Implying that, the level of development and institutional and policy framework 

play out differently within SSA countries.  

The above results reinforce the findings of previous studies (see Clemens and McKenzie, 2014; 

Baldé, 2009; Rodrik, 2016) which claim that, cross-country analysis fail to depict remittance-

growth effect in SSA region. And suggest country specific analysis. Indeed, Clemens and 

McKenzie (2014:1) assert that, “cross-country regressions lack power to detect remittance-

growth effects.” Although there is no existing empirical study that has investigated the 

heterogeneity of SSA countries in terms of remittance-growth effect, this study could not roll out 

the remittance-growth effect in SSA countries. Instead, the study suggests that the remittance-
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growth effect plays out differently within SSA countries. Other than that, remittances could be 

affecting economic growth in the region through other channels, such as financial development, 

investments and education. Besides the variables for education and openness, other variables 

show no significant effect on GDP per capita in the region. Results from tests indicate a 

statistically significant positive effect of remittances and FDI on GDP per capita, which is 

overshadowed by the influence of lagged GDP per capita in the model. This reflects strong 

influence of the level of previous growth (proxy by GDP per capita) on the future growth of SSA 

countries, compared to other control variables. Besides that, these results are in line with the 

conditional convergence theory and most studies which argue that developing economies’ per 

capita income tends to grow faster than that of developed economies because their diminishing 

returns (particularly capital) are not as strong as in capital-rich countries (Mathur, 2005).   

The results from the two models indicate a positive and statistically significant effect of 

education and trade openness on GDP per capita in the region. A 1% increase in human capital 

investment measured by secondary school enrollments as a percentage of total increases GDP 

per capita with 3.88% in the two models. A 1% increase in the percentage of summation of 

exports and imports to GDP per capita results in a 1.12% and 1.18% increase to GDP per capita, 

respectively. Apart from the difference in the level of significance and the magnitude of the 

coefficients, the results from the two models are comparable. The effect of initial GDP per 

capita, trade openness and education on GDP per capita is however high compared to the 

coefficients of remittances, FDI and GCF in the region. These results are robust with few 

standard errors. Based on the estimation results, the findings from the SSA region are not 

surprising; They are consistent with other studies on SSA countries (Fayissa, 2008; Mustapha et 

al., 2014) which confirm the significant effect of trade openness and human capital as 

determinant factors for economic growth in the region. Accordingly, this study addresses the 

methodological issue related to the country-specific by customizing the empiric analysis to the 

country level analysis of remittance-growth effect in Rwanda.   

In Rwanda, the remittance-growth effect holds. This is pronounced when an interaction term 

of remittances and Rwanda dummy is introduced in the random effect model (Table 3). The 

coefficient of remittances is positive but insignificant (0.0124), while the coefficient of the 

interaction term of remittances and the Rwanda dummy is positive and statistically significant 
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(0.0397***), providing strong evidence in favor of a marginal positive effect of remittances to 

GDP in Rwanda. In other words, the marginal effect of remittances to GDP per capita increases 

as more remittance flows to Rwanda. I verify the validity of this significance by predicting the 

margin effect of remittances on GDP per capita in Rwanda in relation to the rest of SSA 

countries. To do that, I interact the Rwanda dummy and remittances to GDP per capita. I assign 

the Rwanda dummy a categorical value of  1 and the rest of SSA countries 0. As shown in Figure 

7, the predictive marginal effect of remittances to GDP per capita in Rwanda is significant and 

higher (the confidence bands do not overlap with zero above zero) than in the other SSA 

countries, which indicates no significance effect.  

The plot in Figure 8 indicates the presence of a marginal effect of remittances to GDP per 

capita in Rwanda compared to other SSA countries at different values. As illustrated in Figure 7, 

the conditional marginal effect of remittances on GDP per capita in Rwanda is higher and 

significant compared to the rest of SSA countries, where it is positive but flatter and, more 

importantly, not significant. For Rwanda, the estimated confidence interval is statistically 

significant, providing strong evidence that the conditional marginal effect of remittances on GDP 

per capita in Rwanda increases as more remittances flow to the country.  

4.3.2 Remittance-Growth Effect in SSA Countries: Results of Instrumental Variable 

Techniques 

In this section, I examine the remittance-growth effect while addressing the problem of 

endogeneity, using instrumental variable techniques of 2-SLS and 2-GMM. I extend the random 

effect model with interaction term and employ the IV estimation techniques to test the validity of 

the internal instruments. The two estimation techniques are based on internal instruments only. 

Thirteen instruments were used in the specifications, disaggregated as follows: 1, the lagged log 

of remittances to GDP as instrumented. The seven variables used as instruments are the initial 

lagged log of GDP per capita, the lagged log of the total percentage of school enrolment, FDI, 

GCF, the openness, the interaction term of remittances to GDP, and the Rwanda dummy. The six 

variable lags (from lag 2-7) of initial GDP per capita were used as excluded instruments in both 

techniques. Accordingly, Table 4 presents estimation results of the Two Stage Least Square (2-

SLS) and two generalized methods of moments (2-GMM) estimations on the growth effect of 

remittances in SSA countries.   
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I find no significant difference in the results of instrumental variable estimations with the 

results  of Table 3. As shown in Table 4i there is no statistically significant effect of remittances 

on GDP per capita in long run across the SSA countries, but there is a negative one in the short 

run. This also seems to confirm that there is no homogenous remittance-growth effect across the 

SSA countries. The effect appears to vary depending on the country-specific conditions, which 

was not catered for in the model. I cater for this aspect using Rwanda as the case study in the 

next section. The results of 2-SLS reveal that the null hypothesis that variables are exogenous 

and instruments are weak is rejected and the alternative hypothesis that variables are endogenous 

is thus accepted. The results of the 2-GMM estimation confirm that estimates do not have a weak 

instrument problem and are valid and correctly specified. This confirms the null hypothesis that 

instruments are uncorrelated with the error term and the excluded instruments are correctly 

excluded from the estimated equation. Specifically, the findings suggest a moderate effect of 

remittances on GDP per capita across SSA countries. For this purpose, I extend the analysis to 

estimate the plausible conditions that could be affecting the growth effect of remittances in the 

SSA countries using the institutional and development variables specified above.  

4.3.3 The Conditional Effects of the Remittance-Growth Nexus in SSA Countries 

The findings reveal a moderate effect of remittances on growth in SSA countries. This section 

empirically examines factors influencing the remittance-growth effect in the SSA region. It 

examines how institutional and development variables condition the growth effect of remittances 

in SSA countries. Table 5 presents the results of institutional and development variables 

conditioning the remittance-growth effect in SSA countries. Table 5 reveals mixed findings 

about the conditional effect of the institutional and development factors on the remittance-growth 

effect in SSA countries. Generally, Table 5 shows a positive and statistically significant effect of 

the interaction terms of the country’s level of development, financial development, education and 

remittances on economic growth, while the institutional variables adversely affect the growth 

effect of remittances in the SSA region. Accordingly, Model 1 of Table 5 indicates that the 

country’s level of development affects the remittance-growth effect. The results reveal a negative 

and statistically insignificant coefficient of remittances, but a positive and significant coefficient 

of interaction term of the country’s level of development and remittances. Concerning the 

conditioning role of the country’s level of development on the remittance-growth effect, results 

reveal a negative and significant marginal effect (-0.0384+0.0241 = -0.0143) of remittances on 
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growth, providing strong evidence that the marginal effect of remittances in SSA countries 

increases with the country’s level of development. These results are in line with the existing 

claims arguing that remittances promote economic growth in relatively developed countries and 

that the remittance-driven growth effect is less pronounced in less developed countries 

(Mutuzeviciute et al., 2016; Yoko Niimi et al. 2006). This can be attributed to the fact that such 

countries (for example, SSA countries) are still struggling with structural and institutional issues 

and the country’s capacity to take advantages of such external capital inflows. The existing 

institutional and policy environment do not encourage remittance transfers and mediate the 

growth effect of these inflows. The premise is that a conducive institutional environment fosters 

remittance inflows and channeling of these inflows into productive investments that spur 

economic growth. Catrinescu et al. (2006) have argued that, in the presence of good institutions, 

remittances could be invested in greater amounts and more efficiently, ultimately leading to 

higher output. Kapur (2004) stated that, “institutions matter in how remittances are used, then the 

best way for recipient governments to ensure that remittances contribute to positive economic 

growth is to foster better quality of institutions, thus ensuring that a greater proportion of 

remittances is utilized for productive investments”. However, across the SSA region, countries 

differ in terms of level of development and institutional quality and policy environment that 

could enhance remittance inflows and channeling of these inflows into productive investments to 

spur growth and development in the region.   

In Model 2 of Table 5, I show that financial development complements the growth effect of 

remittances in the SSA countries. The findings indicate a negative and statistically insignificant 

coefficient of remittances (-0.0468), but the coefficient of interaction term of remittances and 

financial development is positive and statistically significant (0.0718**). This provides strong 

empirical evidence that the conditional marginal effect (positive 0.025) of remittances on 

economic growth is complemented by the prevailing institutional quality of financial institutions 

in the SSA region. These results are consistent with the previous findings on SSA countries 

arguing for the importance of financial sector development in enhancing formal remittance 

transfers, access to financial services, increase of banking liquidity and channeling these funds 

into productive investments that could spur growth in the region. Indeed, Nyamongo et al. (2012) 

find that a high degree of financial development allows migrants to send money home cheaply, 

quickly and safely. If these resources were transmitted in larger amounts, this would stimulate 
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competition among financial institutions and institutional reforms with a view to channeling 

remittances into productive investments.  

The results of the interaction term of remittances and education shown in Model 5 of Table 5 

confirm the growth effect of remittances through human capital development in the SSA region. 

Accordingly, the findings indicate a negative and insignificant coefficient of remittances (-0.143) 

on growth, while the coefficient of interaction term of remittances and education is positive and 

statistically significant (0.0936***). The negative conditional marginal effect of the interaction 

term of remittances and education (-0.049) suggests that remittance-education driven growth 

decreases in countries with a limited institutional framework and fewer human capital 

development policies, which negatively affects the remittance-growth effect through human 

capital development in SSA countries. In other words, the prevailing institutional frameworks 

and policies are not pro-human capital development in these countries. These findings are in line 

with the endogenous growth model and several previous studies (Rapoport, et al. 2005; Adenutsi, 

2010; Adams, 2011). It has been shown that some SSA countries are still struggling to achieve 

recommendable human development indicators. This has a bearing on the growth-effect of 

remittances like other external capital inflows in the region.  

Model 3 and 4 of Table 5 estimate the conditional role of institutional quality in enhancing the 

growth effect of remittances. The proposition is that political stability and an efficient regulatory 

environment encourage formal remittance inflows and channeling of these inflows into 

productive investments that spur growth and development in the recipient country. However, the 

findings reveal that the remittance-growth effect in SSA countries is negatively influenced by the 

quality of institutions in the region. Accordingly, the variable for regulatory quality does not 

have a significantly meaningful, positive conditioning effect on remittances (-0.626**) in the 

region. It does have an independent positive effect on growth, yet it does not seem to serve as a 

meaningful conditioning variable on the remittance-growth nexus, while the interaction term of 

remittances and regulatory quality is positive but insignificant (0.0936). More so, the negative 

sign (-0.5324) in the marginal effect of remittances on GDP per capita implies that the high 

regulatory environment does not necessarily make remittances more growth promoting. A strict 

regulatory framework rather has a growth-undermining effect in the region. Practically, such a 

system encourages unproductive use of remittances characterized by market imperfection, a lack 
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of competition, exclusive agreements leading to monopoly, a lack of transparency, and 

information asymmetry. This, in turn, leads to a high cost of formal transfers and more 

remittances transferred through informal channels and thus, unproductive use of remittances. 

Indeed, Orzoco Manuel (2013) claimed that in most African countries where exclusive 

agreement prevails, competition is restricted, costs are therefore high, and people ultimately 

resort to informal payment and transfer mechanisms. Thus, institutions do matter.  

Similarly, the results in Model 4 of Table 5 reveal the negative conditional effect of political 

stability on the remittance-growth effect. The findings indicate a positive and insignificant 

coefficient of both remittances and the interaction of remittances and political stability. The 

marginal effect of the remittances-growth nexus and political stability turns out to be positive 

(0.027), though insignificant. These results strongly suggest the significant influence of political 

stability on the remittance-growth impact in the region, though the effect varies between 

countries. The negative effect of this variable seems to be associated with factors such as 

political instabilities, corruption, government ineffectiveness and structural issues that affect the 

socio-economic environment. These results are in line with several empirical studies (Catrinescu 

et al., 2008; Natalia Catrnescu et al., 2006; Abdih et al., 2008) that argue that a favorable 

institutional environment is a prerequisite condition for SSA countries to reap the growth effect 

of remittance inflows in the region.  

In sum, the cross-sectional analysis of SSA countries shows no statistically significant impact 

of remittances on economic growth in the SSA region. The failure to depict the remittance-

growth effect seems to suggests that the effect of remittances on economic growth varies within 

SSA countries, implying that the effect of remittances plays out differently within the region, but 

remains moderate across the region. The findings indicate that the remittance-growth impact is 

positively influenced by the country’s level of development, financial development and 

education, but adversely affected by the quality of institutional variables in the region, such as 

political instabilities and strict regulations. The findings also suggest that institutional and 

development factors play out differently within SSA countries, implying that the remittance-

growth effect is country-specific within the SSA region. In relation to this, Chang (2011) 

observes that the country cross-section results are themselves a problematic and complex on 

empirical analysis of institutional variables. I address this issue by contextualizing the analysis to 
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Rwanda as a case study. Rwanda, as a country with a demonstrably positive performance in set 

of institutional and development variables over the last two decades, is an interesting case for 

analyzing the remittance-growth effect in such a context. More so, the country has rich data 

required to study the growth impact of remittances.   

As discussed above, Rwanda’s economic development and institutional performance over the 

last two decades, coupled with the recent policies geared to engage its diaspora in the national 

development, make it an interesting case for the remittance-growth effect analysis in SSA 

countries. For instance, the Mo Ibrahim governance index report puts Rwanda among the five 

African countries demonstrating greater improvement in overall governance level and 

sustainable economic opportunities over the last decade. Indeed, the report emphasizes that 

“Rwanda is the only country to feature both among the ten highest scoring and the ten most 

improved countries over the past ten years” (Mo Ibrahim governance index report, 2016).  The 

report places Rwanda first in Africa in performance in human capital development. Transparency 

International (Transparency International annual report, 2015) has Rwanda as the fifth least 

corrupt country in Africa, 44th Worldwide and least corrupt among East African countries. The 

World Bank Doing Business Report (2015) ranks Rwanda as the second African country in ease 

of doing business. In the next section, I present results specifically examining the effects of 

remittances on economic growth  in Rwanda.   

4.3.4 Remittances and Economic Growth in Rwanda 

This section presents findings about remittances and economic growth in Rwanda. Table 3 

presents the results of the interaction term of remittances and the Rwanda dummy for GDP per 

capita in Rwanda compared to other SSA countries. The section also presents the results of the 

Johansen test of cointegration and the error correction model employed to estimate the long-run 

relationship between remittances and economic growth and the direction of causality between 

remittances and economic growth in Rwanda.  

According to the results of Model 2 in Table 3, the remittance-growth effect holds in Rwanda. 

This is pronounced when an interaction term of remittances and the Rwanda dummy is 

introduced in the random effect model (in Table 3). The coefficient of remittances is positive but 

insignificant (0.0124), while the coefficient of the interaction term of remittances and the 

Rwanda dummy is positive and statistically significant (0.0397***), providing strong evidence 
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of the positive marginal effect of remittances to GDP per capita in Rwanda. This implies that the 

marginal effect of remittances on GDP per capita increases as more remittances flow to Rwanda. 

The validity of this significance is verified by predicting the margin effect of remittances on 

GDP per capita in Rwanda in relation to the other SSA countries. The results of predictive 

marginal effects are presented below in Figure 8 and 9. 

As indicated in figure 8 and 9, the predictive marginal effect of remittances on GDP per capita 

in Rwanda is significant and higher (the confidence bands do not overlap with zero; they are 

above zero) than the rest of other SSA countries which indicates no significance effect.  

The plot in Figure 8 indicates the effects on linear prediction of remittances to GDP per capita 

in Rwanda in relation to other SSA countries at different values. As illustrated in both Figure 8 

and Figure 9, the conditional marginal effect of remittances on GDP per capita in Rwanda is 

higher and statistically significant compared to that of the rest of SSA countries, where it is 

positive but flatter and not significant. For Rwanda, the estimated confidence interval is 

statistically significant, providing strong evidence confirming that the conditional marginal effect 

of remittances to GDP per capita in Rwanda increases as more remittances flow to the country. 

But results reveals no statistically significant effect of Rwanda genocide against Tutsi during the 

period of war. Though, it is apparent in the descriptive analysis- as depicted in figure 4.  

Furthermore, the results of the Johansen test of cointegration and the error correction model 

were employed to estimate the long-run relationship between remittances and economic growth 

in Rwanda and the direction of causality between remittances and economic growth. These 

estimation techniques are employed to validate the remittance-growth effect in Rwanda. Table 6 

presents the results of the unit root of related variables, maximum lags selected. The results of 

the Johansen test of co-integration and error correction model are also presented. Since the focus 

is on Rwanda, I used Rwandan data only for the analytical purpose. 

Augmented Dickey-Fuller (ADF) and Philips Peron (PP) tests were employed to estimate the 

stationarity of the variables of interest. Accordingly, the results in Table 6 indicate that the real 

GDP per capita, the percentage of: remittances, openness, FDI and GCF to GDP per capita are 

integrated at level I(1). That is, at first difference and their respective P-values are less than 

critical values (at 5% level of significance). Education, on the other hand, is non-stationary and 
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gains stationarity after differentiation at second level. Therefore, the data are non-stationary 

time-series integrated at the order of one I(1) and I(2), see Table 6. A visual inspection of the 

data shows a clear upward trend for both the GDP per capita and remittances in Rwanda. The 

highest order of integration of the variables is two. I therefore apply the cointegration test and the 

vector error correction model (VECM) for remittances and real GDP per capita in Rwanda. I first 

determine the maximum lags to be used. Results of lag selection are presented in Table 7.  

The results in table 7 show that the FPE, AIC, HQIC, SBIC choose maximum lags of three. 

This demonstrates that the bivariate model of remittances and GDP per capita is explained by 

three lags. The results of the cointegration test are necessary prerequisites for the error correction 

model test. The results of the Johansen test of cointegration double confirm the existence of 

cointegration among remittances and GDP per capita. In other words there is a long-run 

relationship among remittances and GDP per capita in Rwanda. Thus, the null hypothesis is 

accepted, confirming a cointegrating relationship between the two variables. Table 8 presents the 

results of the cointegration test of remittances and economic growth in Rwanda. With these 

results, I test the long-run causality between remittances and GDP per capita using a vector error 

correction model. Table 9, 10 and 11 present the results of the VECM, the results of serial 

correlation on the long-run causality between remittances and GDP per capita, and the results of 

the normality test for distribution of residuals using the Jarque-Bera test, respectively.  

The overall results of the model fit well. The results in Table 9 indicate that the direction of 

long-run causality runs from remittances to GDP per capita in Rwanda. The value of β1 is 

0.263** and it is significant at the 5% level. This value represents the short-run coefficient and 

short-run equilibrium. This means that the system will correct its previous period disequilibrium 

at a speed of 26.3% between remittance percentage to GDP per capita. For the long-run 

equilibrium, on the other hand, the coefficient of error correction term is negative (-0.240***) 

and it is significant at the 5% level, indicating the rate at which the system corrects the previous 

period disequilibrium of the system. This implies that the system corrects its previous period 

disequilibrium at a speed of 24% annually.  

The results of serial correlation (see Table 10) on the long-run causality indicate no 

autocorrelation among remittances and GDP per capita (the null hypothesis). The p-value is not 

significant (0.98), thus accepting the null hypothesis. The test of normality distribution of 

Journal Pre-proof



Jo
ur

na
l P

re
-p

ro
of

31 
 

residuals safely indicates that the residuals are normally distributed. Accordingly, Table 11 

shows that the p-value of the dependent values and for the overall model is significant. 

Therefore, the null hypothesis is rejected, confirming that the residuals of the model are normally 

distributed.  

4.3.3 Conclusion and Policy Implications 

This paper examines the impact of remittance inflows on economic growth in SSA countries 

and Rwanda in particular for the period between 1980 and 2014. It also examines whether this 

growth effect is conditional on the institutional and development factors in SSA countries. The 

analytical framework of this paper is embedded in the theoretical and empirical debate between 

two dominant theoretical approaches about the remittance-growth effect: the national account 

model and the endogenous growth model.  

The findings reveal that the two theories are complementary, but not mutually exclusive in 

explaining the growth effect of remittances. The cross-sectional analysis of SSA countries show 

no significant impact of remittances on economic growth in the SSA region. This implies that the 

effect of remittances on economic growth varies within SSA countries. And the  variation in 

terms of the remittance-growth effect in the region is country-specific influenced by 

development and institutional factors which are also country-specific. The study finds that the 

remittance-growth impact is positively influenced by the country’s level of development, 

financial development and education, but adversely affected by the quality of institutional 

variables in the region, such as political instabilities and strict regulations. The findings also 

suggest that institutional and development factors play out differently within SSA countries, 

which implies that the remittance-growth effect is country-specific within the SSA region.  

In contrast, at country level, the remittance-growth effect holds. The findings reveal a positive 

and significant remittance-growth impact in Rwanda. The marginal effect of remittances to GDP 

per capita increases as remittance inflows to Rwanda increase. Similar findings reveal plausible 

evidence of a long-run relationship between remittances and GDP per capita. The long-run 

causality runs from remittances to GDP per capita in Rwanda, but not vice versa.   

The positive and significant effect of remittances on economic growth in Rwanda can be 

attributed to how institutional and development factors play out in Rwanda. Rwanda has 
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experienced political stability, different structural reforms and effective institutional delivery and 

policy environment over the last two decades. As result, the country has experienced an average 

annual GDP growth of  7% (against the 4% average of the SSA region) over the last decade, 

making it the third-best economically performing country in Africa. This paper argues that these 

positive developments in terms of governance, economic development and human capital 

development strongly enhance mechanisms through which remittances affect economic growth 

in Rwanda, compared to the moderate remittance-growth effects across SSA region. Indeed, 

these positive developments result in a high-quality institutional environment, which in turn 

ensures formal remittance transfers and channeling of these inflows into productive investments 

in the country. The political and economic stability, coupled with the diaspora engagement 

policy, increase the diaspora’s confidence in the country and their willingness to invest in their 

home country. The effective institutional policy environment encourages remittance-driven 

development outcomes and fosters overall economic growth in Rwanda.  

This paper finds that the evidenced negative effect of quality of institutional variables in 

conditioning the remittance-growth effect in the region implies that structural and policy issues 

do not apply homogenously across SSA countries, hence influencing the basis of the variation. 

Nevertheless, this does not rule out the development effect of remittances in the region. The 

effect could be analyzed through other channels, such as poverty, which was not addressed in 

this study. The remittance growth-effect could also be country-specific (as evidenced by 

Rwanda’s case) and depend on the prevailing institutional policy environment.   

 Considering the difficulty of the endogeneity that exists between remittances and growth and 

the methodological and data issues (mostly macroeconomic data at cross-country level), further 

research that explores other approaches through which remittances affect development outcomes 

in the origin countries, focusing on micro-level analysis, is imperative. This forms the author’s 

next research project. These findings suggest that the overall institutional policy environment, for 

instance, in the financial sector, is imperative to enhance the growth and development impact of 

remittances in the SSA region and Rwanda in particular. 
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Appendix 

 

Figures and Tables 

Figure 1: Showing Remittances to Developing Countries Versus Other External Financing 

Inflows, from 1990-2014 in Billions US$ 

 

Source: Development Indicators Group, World Bank, Migration & Remittance FactBook, 2016 

3rd Edition 
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Figure 2: Showing Trends of Remittances to Sub-Saharan African Countries Versus Other 

External Capital Inflows, from 1980-2014- in Billions US$ 

 

 

Source: Author`s estimation3 based on (May 2016)time series data from World Bank  

Figure 3: Showing the Growth Trends of Remittance Inflows to Rwanda, 1980-2014 (US$ 

millions) 

                                                                 
3
 Based on the time series data from the World Bank and the Quality of Governance Datasets respectively.  
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Source: Author`s estimationii based on (May 2016)time series data from World Bank  

 

Figure 4: Showing the Growth Trends of GDP per Capita against Remittance Inflows in 

Rwanda: 1980-2014 

 

Source: Author`s estimation based on (May 2016)time series data from World Bank 
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Figure 5: Showing the Trends in Percentage of External Capital Flows to GDP per capita 

in Rwanda, from 1980-2014 

 

Source: Author`s estimation  based on (May 2016) time series data from World Bank 

Figure 6: Showing Two Way Scatter Indicating the Percentage of Remittances to GDP in 

SSA Countries in 2012 
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Source: Author`s estimation  based on (April, 2016) time series data from World Bank  

 

Figure 6: Showing the Conditional Marginal Effect of Remittances on GDP per capita in 

Rwanda and Other Sub-Saharan African Countries 

 

Source: Author`s estimation based on (January 2017) time series data from World Bank  
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Figure 7: Showing the Conditional Marginal Effect of Remittances to GDP per capita in 

Rwanda and Other Sub-Saharan African Countries 

 

Source: Author`s estimation based on (January 2017) time series data from World Bank  

Table 1: Showing Summary Statistics 

 Mean Std Min Max 

GDP percapita 6.52 1.04 4.8 10 

Rem%GDP 1.00 1.00 0.0 5 

GCF%GP 3.05 0.43 1.4 4 

OPEN 17.91 1.88 11.0 22         

FDI%GD 0.95 0.86 -1.9 4 

Education 3.27 0.77 0.9 5 

Rwanda 0.04 0.21 0.0 1 

Interaction 0.11 0.50 0.0 3 

N 634    

Notes: All other variables are transformed into logarithm except Rwanda dummy
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Table2: Pairwise Correlations Between Variables used in the Growth Equation     

   GDP        Rem%GDP     Education GCF%GDP     FDI%GDP     OPEN 

GDP 1           

Rem%GDP           0.141***          1         

Education 0.732***        0.00234             1       

GCF%GDP           0.250***      0.446***       0.236***           1     

FDI%GDP             0.133***      0.135***       0.193***          0.366***             1   

OPEN 0.774***        0.0435           0.477***        -0.255***        -0.0780*            1 

          * p<0.05, ** p<0.01, *** p<0.001 

Notes: This table reports the correlation matrix of the both dependent and main control variables. Stars signify significance at 

1%, 5% and 10%. Number of observations:634.Variables for: Real GDP per capita, secondary enrollments as a percentage of 

total (as a proxy for education) and TOT%GDP (trade openness), Rem%GDP, GCF%GDP, FDI%GDP represent remittance 

percentage to GDP, Gross capital formation to GDP and FDI percentage to GDP respectively all are in logarithms. The table two 

indicates  the degree of comparison and level of significance of correlation as per every variable in the correlation matrix. It 

shows that all independent variables are correlated and significant to the dependent variable (GDP per capita). Table 2 above 

depicts a positive and statistically significant correlation between remittances inflows and real GDP per capita to SSA countries. 

Based on the time series from the World Bank and the Quality of Governance Datasets respectively.   

 

Table 3: Results of Random Effects Models for SSA Countries 

 
(Model 1) (Model 2) 

 
RE Interaction 

VARIABLES Log GDP Log GDP 

Lagged GDP per capita 0.990*** 0.991*** 

 

(0.0119) (0.0123) 
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Lagged GCF % GDP 0.00280 0.00244 

 
(0.0218) (0.0219) 

Lagged Openness % GDP 0.0112** 0.0118** 

 
(0.00549) (0.00577) 

Lagged FDI % GDP 0.0102 0.00991 

 

(0.00807) (0.00813) 

Lagged Education 0.0388*** 0.0389*** 

 
(0.0128) (0.0129) 

Rwanda Dummy  0.0139 

Rwanda Civil War (Dummy)  

(0.0179) 

-0.172 

(0.182) 

Lagged Rem % GDP 0.0117 0.0124 

 
(0.0104) (0.0108) 

Lagged Rem*Rwanda  0.0397*** 

 
 (0.0132) 

Constant -0.259* -0.276* 

 

(0.149) (0.158) 

Observations 632 632 

Number of iso3n 40 40 

                       Notes: All independent variables are lagged one year and they are in logs.  

Robust Standard errors are in parentheses: * p<0.05, ** p<0.01, *** p<0.001 

Table 4: Remittance-Growth Effect in SSA Countries: Results of Instrumental Variable 

Techniques 

  Model 1 Model 2 Model 3 

 
         2-SLS 2-GMM 2-GMM 

VARIABLES D2.LogGDP LogGDP LogGDP 

Lagged D2. Rem % GDP -0.0760**  

 
(0.0303)  
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Lagged D2. GDP -0.416***  

 

(0.0905)  

Lagged D2. Education              0.0127  

 
(0.119)  

Lagged D2. FDI % GDP -0.00115  

 
(0.00881)  

Lagged D2. GCF % GDP 0.0351  

 

(0.0322)  

Lagged D2. Openness % GDP 0.0647  

 
(0.0561)  

Lagged D2. Rem*Rwanda 0.450  

 
(0.615)  

Lagged Rem % GDP  0.000102 -0.00187 

 
 (0.00399) (0.00481) 

Lagged GDP   0.987*** 0.986*** 

 
 (0.0291) (0.0323) 

Lagged (Log)Education  0.0358* 0.0400 

 
 (0.0213) (0.0267) 

Lagged FDI % GDP  0.00596 

 
 (0.00800) 

Lagged GCF % GDP  0.0249 

 
 (0.0516) 

Lagged Openness % GDP  0.00796 0.00974 

 
 (0.00664) (0.00633) 

Rwanda Dummy   -0.714 -0.710 

 
 (0.656) (0.520) 

Lagged Rem*Rwanda  0.298 0.294 

 
 (0.268) (0.210) 

Lagged FDI % GDP   -0.000615 
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  (0.00103) 

Lagged GCF % GDP   0.00205 

 
  (0.00312) 

Constant 0.0792** -0.212 -0.202 

 
(0.0341) (0.167) (0.208) 

Observations 366 520 539 

R-squared 0.030 0.985 0.985 

Standard errors in parentheses    *** p < 0.01, ** p < 0.05, * p < 0.1 

 

 

 

 

 

 

Table 5: Results of Factors Influencing the Remittance-Growth Effect in SSA 

INDEPENDENT  

VARIABLES 

Dependent variable is log GDP per capita 

(Model 1) (Model 2) (Model 3) (Model 4) (Model 5) 

 Rem% GDP -0.0384 -0.0468 -0.626** 0.0471 -0.143 

 

(0.0368) (0.115) (0.257) (0.104) (0.0968) 

 FDI % GDP 0.0802*** 0.174*** -0.185* 0.110*** 0.103*** 

 

(0.0177) (0.0261) (0.0972) (0.0415) (0.0311) 

 Openness -0.0670*** -0.446*** -0.172*** -0.583*** -0.351*** 

 

(0.0221) (0.0631) (0.0426) (0.0488) (0.0460) 

 Rem*Init’l Dev’t Level  0.0241*    

 

(0.0123)    

 Initial Dev’t Level 0.785***    

 

(0.0556)    

 Rem*Fin. Dev’t  0.0718**   
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 (0.0316)   

CPS%GDP  0.154*   

 

 (0.0833)   

Rem*Reg Quality 

 

0.0936  

 

  (0.0591)  

Reg Quality - Estimate   0.676***  

 

  (0.128)  

Rem*Political Stability    -0.0199 

 

   (0.0307) 

Pol Stability - Estimate    0.0859 

 

   (0.110) 

Education     0.425*** 

 

    (0.0712) 

Remittances*Education     0.0936*** 

 

    (0.0356) 

Constant 2.450*** 13.79*** 11.66*** 17.12*** 11.20*** 

 

(0.707) -1.251 (0.746) (0.899) (0.819) 

Observations 996 944 44 115 651 

Number of iso3n 42 41 6 18 40 

Standard errors in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1 

N.B: Model 1 is an interaction of remittances and initial level of development and its level 
effects; Model 2 is an interaction of remittances and financial development and its level effects; 

Model 3 is an interaction of remittances and regulation quality and its level effects; Model 4 is an 
interaction of remittances and political stability and its level effects, while Model 5 is an 

interaction of remittances and education variable and its level effects. 
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Table 6: Showing the Summary Results of Unit Root Tests 

Variable Order of 

integration 

P-Value Test-Stat 5% Critical 

Value 

Log(GDP per capita) I(1) 0.000 -4.289 -2.980 

FDI(% to GDP) I(1) 0.002 -3.425 -2.980 

Rem (% to GDP) I(1) 0.000 -4.985 - 2.980 

Openness(% to GDP) I(1) 0.000 -6.115 -2.980 

GCF(% to GDP) I(1) 0.000 -5.599 -2.980 

Education (% Gross Sec) I(2) 0.002 -3.741 -3.600 

Source: Stata 14 

Table 7: Showing the Number of Lags Selected 

Sample: 1983-2013, but with a gap                                            Number of Obs                 =25  

No of 
Lags 

LL LR df P FPE AIC HQIC SBIC 

0 167.376  4  0.002022 -0.539005 -0.40378 -0.051455 

1 244.799 15.485 4 0.004 0.001529 -0.838389 -0.649073 -0.155819* 

2 278.519 6.744 4 0.150 0.001668 -0.78815 -0.544744 0.08944 

3 340.539 12.404* 4 0.015 0.001487* -0.9964313 -0.666816* 0.108298 

Notes:  Endogenous: GDP per capita and Rem (% to GDP). Exogenous: Education (% Gross Sec), 

GCF (% to GDP), Openness (% to GDP), FDI(% to GDP). LL= The log likelihood, LR= Likelihood-

ratio, df=degree of freedom, P=probability, FPE= The final prediction error, AIC=Aikaike Information 

Criterion, HQIC=Hannan Information Criterion, Bayesian Information Criterion. For further detail see ( 

Mphumuzi Sukati, 2013) 

 

Table 8: Showing the Results of Cointegration Test 

Trend: Constant  No of Observations: 34 

Sample:1981-2014 Lags: 1 

Max Rank Trace Stat Critical Values (at 5%) 

0 12.5951*).  15.41 
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1 0.2441 3.76 

2     

Max Rank Max Statistic Critical Value (at 5%) 

0 12.351 14.07 

1 0.2441 3.76 

2     

Notes: Standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1; No of Obs: 34 

 

 

 

 

 

 

 

 

Table 9: Showing the Results of Vector Error Correction Model, VECM 

 (Model 1) (Model 2) 

 VEC  

VARIABLES D_LogGDP D_Log Rem%GDP 

   

Error correction term (L._ce1) -0.240*** 0.263** 

 (0.0777) (0.105) 

Lagged LogGDP -0.201 -0.0471 

 (0.172) (0.232) 

Lagged Log Rem%GDP  -0.116 0.228 

 (0.163) (0.220) 

Constant 0.0299 0.0272 
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 (0.0334) (0.0450) 

   

Observations 33 33 

Notes: Standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1; No of Obs: 33 

 

Table 10: Showing the Results of Serial Correlation on the Long-Run Causality between 

Remittances and GDP per capita 

No of Lags Chi2 df Prob>Chi2 

1 0.4242 4 0.98045 

2 10.323 4 .90485 

Ho: No autocorrelation at lag order 

Table 11: Showing the Results of Normality Test for Distribution of Residuals using Jarque -Bera 

Test 

Equation Chi2 df Prob>Chi 

D.LogGDP 241.061 2 0.00000 

D.Log Rem%GDP 25.668 2 0.00000 

All 266.729 4 0.00000 
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End Notes 

                                                                 
i Model 1 of table 2, presents the results of the second differenced equation of two stage least square (2-SLS) estimation 

technique following the Arellano and Bond`s (1991) endeavoring to increase robustness of the results while considering the 

specification of errors, multicollinearity and homoscedasticity (Raju Jan Singh, 2010). In this model, i transformed data by 

differencing, ΔYit-2 and ΔXit-2. As illustrated in model 1 in table 4, the double transformation of the data effectively drops the 

number of observations (first observations for each individual and its R2 values) but improves the validity of instruments 

(Anderson-Hsiao,1982). The results indicate a negative coefficient but statistically significant effect of remittances on GDP per 

capita. Accordingly, a ten percentage rise in remittances-to-GDP per capita would negatively affect  per capita GDP by 7.6 

percentage points. This suggests that there is negative effect of remittances to all SSA countries in short -run. However, the 

negative significance of the coefficient doesn`t roll out the growth effect of remittances in the region, instead it is in short -run. 

Moreover, the results of model 1 indicate that the hypothesis testing of endogeneity indicate that the P-values are less than 5% 

thus, i reject null hypothesis that variables are exogenous, and accept the alternative hypothesis that variables are endogenous. 

The results indicate that F-test values is 14.3 greater than critical value (0.012) and the R-squared, 0.03, therefore i reject the 

hypothesis that instruments are weak. These results confirm with the literature which affirms that if the F statistic exceeds 10 

then, the instruments are sufficiently strong (Staiger and J.H Stock, 1997, Stock, J.H. Wright, and M Yogo, 2002).  

Model 2 and 3 in table 2, present the results of endogeneity and weak instrument specifications using 2-GMM estimation 

technique. Accordingly, results of endogeneinty in model 3 indicate that the level of significance is 1.2 less than 5% signif icant 

level thus, rejecting the null hypothesis that variables are exogenous and accept the alternative hypothesis that variables are 

endogenous. The results of  F-statistic for weak instruments using Hansen's J test (for overidentifying) indicate that F-statistics is 

above the critical value, at 5 percent significance level (2.29763> 0.1296 (critical values) and the R-squared values are 0.215 less 

than 2.29763. The results safely indicate that the estimates do not have weak instrument problem. There are valid and correct ly 

specified. Therefore, i accept the null hypothesis that instruments are uncorrelated with the error term and the excluded 

instruments are correctly excluded from the estimated equation.   

  The results indicate that it`s only in model 2 in table 4  where the coefficient  of remittances to GPD per capita is positive but 

statistically insignificant. While in model 3, results indicate negative coefficient of remittances on GDP per capita with no 

statistical significance. Therefore, results from the three models of table 4 indicate that, there is no positive association between 

remittances and GDP per capita in long-run, but there is a negative one in the short-run in the SSA region.  
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