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Abstract 

This paper aims to investigate the relationship between remittance flows and the gender 
and skill characteristics of the migrants. By using annual data on bilateral migration and bi-
lateral remittances between 20 OECD sending countries and 22 receiving countries from 
Europe and Central Asia over the period 2010-2012, a gravity model, incorporating the 
share of female- and the share of skilled migrants, is estimated. The model is extended by 
including a number of macroeconomic determinants of remittances. The main results show 
that remittances per capita decline with both share of female migrants and the share of the 
skilled migrants, and this relationship is more evident for receiving countries with relatively 
higher income levels. Skilled women are also found to remit smaller amounts of money rel-
ative to the unskilled ones. Thus, the study contradicts the widespread claim that females 
are more reliable remitters and that the negative effect of brain drain from developing 
countries could be mitigated by larger volumes of remittances sent by skilled migrants rela-
tive to unskilled ones. Furthermore, most of the macro variables are found to be significant 
and remittances show to be more responsive to the economic conditions in the source ra-
ther than in the recipient countries. The evidence on the motives to remit is rather mixed. 
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1 Introduction 

Remittances are defined as “the portion of migrant workers’ earnings sent back from the 
country of employment to the country of origin” (Russell 1986, p.677). In the context of 
increased labor mobility in the world, remittances have become an essential source of ex-
ternal funds for many developing countries (Ratha, 2005). In 2013, remittance flows were 
three times larger than official development assistance (ODA) and, except in China, they 
have also exceeded the amount of total foreign direct investment to developing countries. 
Moreover, remittances are regarded as a stable source of foreign exchange and they have a 
steadier growth pattern than private debt and equity (World Bank, 2014). 

As a result of the large and growing remittance flows in the developing countries, both in 
absolute and relative (to GDP) terms, economic development and poverty reduction there 
has been largely associated with migration trends. The existing literature does not lead to a 
firm conclusion whether or not remittances play a significant role in boosting economic 
growth in the receiving countries. Yet, remittance transfers are seen as the most evident 
way of emigrants’ contribution to the home country’s economic improvement. Thus, the 
issue of understanding their micro- and macroeconomic determinants and better facilitating 
their levels holds the attention of both researchers and policy makers.  

Macroeconomic factors that determine remittances, such as total migrant stock in the host 
country, economic activity and income levels, financial linkages and development in the 
countries, etc., are commonly investigated and found to have significant impact on work-
ers’ remittances (Ahmed & Martinez-Zarzoso, 2014; Lueth & Ruiz-Arranz, 2006; Siegfried 
& Schiopu, 2006). Less attention is paid to the structure of the migrants’ stock itself and 
how the gender and the skill level could influence the remittance flows.  

More and more women are migrating independently in search of jobs, rather than as “fami-
ly dependants” - a phenomenon known as “feminization of migration”. Thus, a hot issue is 
the increasingly important role of females as remittance senders (United Nations, 2007). 
However, previous studies are inconclusive regarding the relationship between the female 
share of migrants and the amount of remittance they send. For instance, Osaki (1999), 
Abrego (2009), and Le Goff & Salomone (2013) find this relationship to be significantly 
positive, while some other empirical studies have reached rather opposite or vague conclu-
sions (Semyonov & Gorodzeisky, 2006).  

In the context of developing countries, the increased out-migration of people endowed 
with a high level of human capital – the so-called “brain drain”, could be detrimental for 
the economic development of the emigration country (Beine et al., 2001). It has been ar-
gued that this negative effect could be mitigated or even offset by the presumption that 
skilled migrants would remit more than unskilled ones (Niimi et al., 2010). However, in the 
recent literature there is evidence that more educated migrants remit less, thus impeding 
remittance growth (Bollard et al., 2011). Indeed, some authors (e.g. Bollard et al., 2011; 
Siegfried & Schiopu, 2006) have found a positive relationship between remittances and mi-
grants’ educational level, while some other findings show that skilled migrants do remit less 
(Faini, 2007; Niimi et al., 2010) or the relationship is ambiguous and depends, for example, 
on the duration of migrants’ stay in the host country (Docquier et al., 2011). Hence, the in-
creasing feminization of migration and evidence of brain drain from the developing coun-
tries over the last years raise the importance of deeper research on this topic. 
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1.1 Purpose 

The aim of this paper is to study whether the skill- and gender composition of migrants 
matters in determining the amount of the remittance flow and to examine the direction of 
this relationship. The relationship is empirically investigated by applying a gravity model to 
bilateral remittance flows between 20 OECD countries and 22 countries from the Europe 
and Central Asia (ECA) region for the period 2010-2012.1 

The paper differs from previous studies and contributes to the literature, first and fore-
most, by the type of data used. Recently published IAB “brain-drain dataset” allows for 
disaggregation of the migrants’ stock in the host country by country of origin, gender and 
level of education. The gender composition is further disaggregated in females and males 
with low, medium and high level of education. This allows for better capture of the effect 
of gender and skill of the migrants on the amount of remittances. Because of the availabili-
ty of recent World Bank data on bilateral remittance flows, the study further contributes by 
spanning a very recent period of time (2010-2012), while most of the previous studies cov-
er earlier years. Finally, to the extent of the author’s knowledge, the topic has not been stu-
died for the particular ECA region.  

1.2 Background of ECA region 

With its large levels of emigration and remittances, the countries from Europe and Central 
Asia region are of a particular relevance to the purpose of the study. According to data re-
ported by the Migration and Remittances Unit of World Bank, for year 2010 the ECA’ 
stock of emigrants amounted to a total size of 49 million. Representing almost 11 percent 
of the whole population of the region, this makes the ECA’s diaspora population the larg-
est among all other developing regions. Almost more than 40 percent of the population in 
Albania and Bosnia and Herzegovina resides outside their countries of origin, and about a 
quarter or more of the population of Moldova, Macedonia, Kazakhstan, Georgia and Ar-
menia are emigrants (World Bank, 2012). 

Moreover, Europe and Central Asia have a higher share of educated emigrants than the 
other developing regions in the world do, which makes the topic of brain drain from the 
region more and more intriguing. According to OECD migration data, for year 2000 the 
emigration rate of tertiary-educated people for seven ECA’s countries was more than 20 
percent, with Albania, Tajikistan and Kazakhstan having the leading positions with more 
than 25 percent. For another eleven countries of the region, the rate was between 10 and 
20 percent. A survey carried out by the US Census Bureau shows that in the United States 
migrants from Europe and Central Asia are substantially more skilled and educated than 
the rest of the foreign-born population (World Bank, 2012). 

Female migrants compose around 48 percent of the total migrant stock in the world, with 
Europe having the highest share of female migrants corresponding to 51.9 percent 
(OECD-UNDESA, 2013). In terms of the gender structure of the migrants in Europe and 

                                                 
1 OECD sending countries: Australia, Austria, Canada, Switzerland, Chile, Germany, Denmark, Spain, Fin-
land, France, United Kingdom, Greece, Ireland, Luxemburg, Netherlands, Norway, New Zealand, Portugal, 
Sweden, United States 
 ECA receiving countries: Albania, Armenia, Azerbaijan, Belarus, Bosnia and Herzegovina, Bulgaria, Croatia, 
Georgia, Hungary, Kazakhstan, the Kyrgyz Republic, Latvia, Lithuania, Macedonia, Moldova, Poland, Roma-
nia, Russian Federation, Slovak Republic, Tajikistan, Turkey, Ukraine. 
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Central Asia, the general pattern is one of expanded rates of females relocating out of the 
region. In 2008, the average Russian female share of diaspora population is the highest at 
63 percent and this is most noticeable in the migration flows to Western Europe. For Mol-
dova, the number equals 55 percent, with female migrants’ location preferences being 
Western European countries as well. With the exception of Albania, which average percent 
of female migrants is 44 percent, for all of the rest ECA countries the percentage is close or 
above 50 percent (World Bank, 2012). According to the American Community Survey 
(ACS), total emigrant stock from ECA to the United States is primarily comprised of fe-
males, with the percentage of females being higher than the average national level in almost 
every country (cited in World Bank, 2012). 

Inward remittance flows in the ECA region grew more than sevenfold from US$ 6.5 billion 
in 1995 to almost US$ 46 billion in 2008 (World Bank, 2011). Despite the drop after the 
crisis in 2008, data by the World Bank show that remittance inflows to ECA region have 
continued to grow at a steady pace, exceeding their pre-crisis level in 2013 (reaching US$ 
48 billion) and being forecasted to increase to US$ 54 billion in 2017. For many lower-
income countries in the region, the remittance-dependency is remarkably high. Figure 1 be-
low presents the top ten remittance-dependent countries in the world for 2013. For Tajikis-
tan, which for several years now is the most remittance-dependent country in the world 
(indicated by its remittance share relative to GDP), remittances represented 42 percent of 
its GDP in 2013. By contrast, for the same year of 2013, in the world’s largest remittance 
recipient, India, only 3.7 percent of GDP came in the form of remittances (World Bank, 
2014). Three other countries of the region are among the top ten countries in the world in 
terms of remittance- dependency in 2013 – Kyrgyz Republic (32 percent of GDP, second 
in the world after Tajikistan), Moldova (25 percent of GDP, forth in the world),and Arme-
nia (21 percent of GDP, 8th in the world). With $9.3 billion, Ukraine remains the largest 
recipient of remittances in the region in 2013, followed by Tajikistan ($4.1 billion) and 
Romania ($3.6 billion). 

Figure 1. Remittances (percent of GDP, 2013) 

 

Source: The World Bank (2014), Migration and Development Brief 23 
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1.3 Delimitations 

The limitations of this paper come from the availability of both bilateral data on migration 
and remittances. First, the data spans only a short period - three available years (2010-
2012). Second, some countries from the ECA-region are not included in the sample due to 
lack of data either on remittances or of disaggregated data on bilateral migration. For in-
stance, Uzbekistan and Turkmenistan do not monitor the incoming flows of money from 
their emigrants. Moreover, there is no data on the number of female- and skilled immi-
grants in Russia, so the country could not be included as a sending remittance country. 
Even though Russia is a large remittance recipient, it is also a main migration corridor for 
many countries from the ECA region.  

Another limitation is that the data on remittances includes only officially recorded remit-
tance flows. In reality there is also a large amount of remittance transfers made through 
unofficial channels, thus the actual size of received remittances is believed to be larger than 
what the data shows. 

1.4 Disposition 

The rest of the paper is organized as follows. Section 2 focuses on the theoretical back-
ground of the determinants of remittances and motives to remit and reviews the previous 
literature concerning the gender- and skill characteristics of migrants and their relation to 
remittances. Section 3 presents the data, variables and empirical models and method. The 
empirical results are presented in Section 4. Section 5 concludes the paper and provides 
suggestions for a future research on the topic. 
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2 Theoretical Background 

The existing literature on the determinants of remittances is divided into two broad catego-
ries. This first category includes the microeconomic determinants of remittances such as 
the social and demographic characteristics of the migrants and their families. The second 
category concerns macroeconomic determinants related to the political, economic and in-
stitutional environment in the host- and sending countries (Aydas et al., 2005; Russell, 
1986). In particular relevance to the topic of the current paper is the microeconomic strand 
of the literature. Since the socio-demographic determinants of remittances are closely re-
lated to the motivation behind migrants’ decision to remit, the paper also focuses on the 
different motives to remit discussed in the remittance literature. 

Overviews of the theoretical and empirical findings on remittance’s determinants are made 
by Russell (1986), Rapoport & Docquier (2005) and Hagen-Zanker & Siegel (2007). Some 
of them provide answers on key questions such as: Who remits? Why? How much? What 
factors determine the remittance flows? Russell (1986) provides an early descriptive study 
on both socio-demographic characteristics of migrants and their family and the macroeco-
nomic determinants considered in the early literature, while Rapoport & Docquier (2005) 
and Hagen-Zanker & Siegel (2007) review the theoretical models of the different motives 
to remit.  

2.1 Motives to remit 

Overall, two different theoretical models explain the migrants’ remittance behavior: indi-
vidual decisions and familial interactions (Rapoport & Docquir, 2005). Based on conclu-
sions drawn from their study in Botswana, Lucas & Stark (1985) set the basis of the discus-
sion on the potential motives for remitting. They consider the two extremes of “pure altru-
ism” and “pure self-interest”, as well as develop a model of “tempered altruism or enligh-
tened self-interest”. The latter propose a new, more balanced, view on remittances as part 
of “an inter-temporal, mutually beneficial contractual arrangements between migrant and 
home”. Two major factors determine the arrangements : risk and investment, and the ab-
sence of complete insurance- and capital markets (Lucas & Stark, 1985; Opong, 2012). 
Such contractual arrangements discussed in the literature are co-insurance, family loan ar-
rangements and exchange for services (Hagen-Zanker & Siegel, 2007; Rapoport & 
Docquir, 2005). Remittances mostly take place in the context of developing countries, 
which are characterized by imperfect capital markets, being unable to respond to the popu-
lation’s need for credit and insurance. For that reason, Rapoport & Docquir (2005) argue 
that these additional motives are central in explaining remittance transfer behavior and that 
this is what differentiates remittances from other private transfers. 

2.1.1 Altruism 

Altruistic theories imply that migrants are motivated to remit part of their income earned 
abroad because they care about the well-being of their families at home. In the pure altru-
ism model, utility derived by migrants is expressed as weighted average of both their own 
consumption and the consumption of their relevant others, with weights denoting the indi-
vidual’s degree of altruism (Lucas & Stark, 1985; Rapoport & Docquir, 2005). Thus, by re-
mitting, the migrants maximize their own utility (Opong, 2012). The altruistic model intro-
duces a number of hypotheses. First, it predicts that remittance transfers increase with the 
migrants’ income and decrease with the recipients’ income. Second, if distance and dura-
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tion of absence reduce the attachment to the family, remittances are expected to gradually 
fade over time (Lucas & Stark, 1985; Rapoport & Docquir, 2005). 

2.1.2 Exchange motives 

Some other theories treat the migrants as non-altruistic and regard remittance transfers as 
payments made in exchange for various types of services provided by family members at 
home (Cox et al., 1998; Cox, 1987; Rapoport & Docquir, 2005). These might be services 
such as taking care of migrants’ assets or looking after migrants’ relatives. Cox (1987) ex-
amines a model for private transfers combining both altruistic and exchange motives. Ra-
poport & Docquir (2005) develop a model, based on Cox (1987), where they consider only 
non-altruistic agents and fixed amount of services. According to the exchange models, the 
parties’ bargaining power dictate the contractual arrangements, and the amount transferred 
would lie between the market price of the service and the opportunity cost of providing 
this service (Cox et al., 1998; Cox, 1987; Rapoport & Docquir, 2005). The model shows 
that the amount transferred increases with the quantity of services provided and with the 
migrant’s income, but acts ambiguously with an increase in the recipient’s income. Indeed, 
central prediction of the exchange models is that an increase in the recipient’s income may 
lead to an increase in the amount of transferred remittances. This is possible due to high 
bargaining power of the recipients, which might be determined by higher income and ex-
ogenous factors such as lower unemployment rate (Rapoport & Docquir, 2005). Rapoport 
& Docquir (2005) further argue that exchange motives are sign of temporary migration and 
intention to return. 

2.1.3 Insurance Motive 

In an economy characterized by imperfect capital markets, migration and remittances might 
be viewed as a way of risk diversification (Lucas & Stark, 1985). The household may 
choose to allocate some family members abroad as a substitute for formal insurance against 
decline in income, unemployment, retirement, etc. (De Brauw et al., 2013; Rapoport & 
Docquir, 2005). The family also supports the migrant by covering the cost of migration or 
during periods of unemployment. Sending money regularly to the source household is also 
a way of migrant’s self-insurance (De Brauw et al., 2013). Thus, remittances are claims on 
implicit, mutually beneficial co-insurance contract, with the terms of the contract depend-
ing on the relative bargaining power of the contracting parties (Lucas & Stark, 1985; 
Opong, 2012; Rapoport & Docquir, 2005). Because of the prevailing mutual altruism, this 
interfamilial arrangement is self-enforcing and parties are encouraged to observe the con-
tract terms ( Lucas & Stark, 1985; VanWey, 2004).  

The family insurance motive suggests that remittances increase when the household's in-
come decreases or shock appears, and when migrant experiences higher risk levels (Hagen-
Zanker & Siegel, 2007). In contrast to the pure altruism model, however, the bargaining 
model of insurance implies that it is also possible higher remittances to be sent to higher-
income households. First, migration is more worthy- and, thus, more likely for families 
with risky and sizeable assets. Second, the greater familial wealth, the greater their bargain-
ing power (Lucas & Stark, 1985; Rapoport & Docquir, 2005). 

2.1.4 Family Loan Arrangements 

Another type of contractual agreement is the family loan arrangement, in which the family 
plays the role of a bank financing the migrant education and the cost of migration. Lucas & 
Stark (1985) refer scarcely to this idea in their early article, but Poirine (1997) and Ilahi & 
Jafarey (1999) provide theoretical frameworks. Poirine (1997) introduces the idea that there 
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is an informal, internal financial market, which main purpose is to finance the investment 
in human capital of young family members. Ilahi & Jafarey (1999) model the informal loans 
for financing the cost of international migration rather than education. Remittances are 
then the repayment of these implicit loans, and the amount remitted depends on the mag-
nitude of the loan. 

2.1.5 Inheritance motive 

Migrants’ remitting behavior might be motivated by the expectation of a future repayment 
in the form of a bequest. The theory is based on the work of Lucas & Stark (1985) and 
Hoddinott (1994). Hoddinott (1994) argues that remittances may be used by migrants to 
invest in inheritance, and inheritance itself might be used by parents as a blackmailing tool 
to enforce these remittances. Lucas & Stark (1985) consider aspiration to inherit as an ava-
ricious motive for migrants to support their family. Large income and wealth of the house-
hold generally means larger potential inheritance, and thus, leads to higher remittances. 
Remittances are expected to increase in the migrants’ wealth and income as well (Hagen-
Zanker & Siegel, 2007).  

2.2 Socio-demographic determinants of remittances  

Russell (1986) identifies several potential socio-demographic determinants of remittances: 
ratio of females in population in host country, years since outmigration, household income 
level, employment of other household members, marital status, level of education, and oc-
cupational level of migrants. He provides a “Remittance System” model in which he speci-
fies the relationship between these determinants and five major “intermediate effects” of 
remittances: available pool of remittance income, decision to remit or not, how to remit, 
amount to remit and how to use the remittance income. Russell (1986) further presents a 
decision model, which illustrates the key decisions that the migrants face2. As can be seen, 
macroeconomic determinants are also included in the framework. 

Of particular interest for this study are the conclusions concerning the level of migrant’s 
education and the ratio of females to the total migrant labor population in host country. 
According to Russell’s model of remittance system, these two determinants are related to 
two “intermediate effects” – decision to remit or not and how much to remit. Russell 
(1986) presents the early empirical findings of Swamy (1981), who has found a significant 
negative relationship between the share of females in the total migrant labor population 
and the value of per capita remittances sent in three Mediterranean countries over 18 years. 
This suggests that the demographic factor might be far more important in determining var-
iations in the amount remitted than the financial variables. Oberai & Singh (1980) find edu-
cation to have no statistically significant effect on the decision whether or not to remit 
(cited in Russell, 1986). Thus, Russell (1986) argues that the education and occupational 
level do not have as big effect on the “first order decision” whether to remit or not, as on 
the decision how much to remit. This supports the expectation that the skill structure of 
the total migrants’ stock would affect the total amount of the remittances sent at home. 

Individual characteristics such as migrant’s education and gender obviously play a role in 
determining the level of remittances (Rapoport & Docquir, 2005). This issue has been ad-
dressed in number of empirical studies. Of a particular relevance to the current study, is a 

                                                 
2 See Appendix I for the “Remittance System” and decision model by Russell (1986) 
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recent paper by Le Goff & Salomone (2013), who examine the influence on remittances of 
both gender and education level. They find a significant positive relationship between the 
share of females and skilled people in the migration diaspora and the annual remittances 
received in the home country. Additionally, they find that skilled women remit more 
relative to unskilled ones. However, other studies have obtained opposite results. Thus, the 
empirical literature does not reach a clear conclusion on the topic. 

2.2.1 Education and Remittances 

The theoretical relationship between education and remittances is clarified by the possible 
motives to remit. Under the altruistic hypothesis, education level plays no direct role when 
determining the amount to be remitted (Rapoport & Docquir, 2005). Altruistic motives are 
independent of education, but education itself has a positive effect on migrants’ income. 
Thus, educated migrants should remit more (Bollard et al., 2011; Lucas & Stark, 1985). On 
the other hand, educated people might descend from wealthier families with high incomes. 
Thus, the negative relationship between remittances and recipients’ income proposed by 
the altruistic hypothesis, suggests that educated migrants should remit less. Moreover, 
Funkhouser (1995) provides an altruistic model of remittances and one of the predictions 
he derives is that remittances sent by the emigrant are negatively related to the number of 
other emigrants from the household. Since, highly educated migrants might be more likely 
to migrate with their entire household than less educated people, they might have lower 
propensity to remit or remit less (Bollard et al., 2011). In addition, Funkhouser (1995) ar-
gues that remittances should increase with the migrants’ intention to return. There is evi-
dence that skilled migrants stay longer in the host country and are less likely to return than 
the low-skilled migrants (Reagan & Olsen, 2000), implying that they will remit less. This is 
also in line with the unique altruistic prediction that remittances decline with the length of 
migrant’s stay. 

The effect of education on remittances is dubious under the exchange motives as well. 
First, as already argued above, educated migrants have lower intention to return, hence as-
suming that they will remit less if their remitting behavior is driven by exchange motives. 
Second, education has an effect on the bargaining power. The positive relationship be-
tween migrant’s income and the amount transferred, implies that migrants with higher edu-
cation (associated with higher income), would remit more. Additionally, educated migrants 
are more likely to come from richer families. Thus, the family high bargaining power would 
induce higher remittances (Rapoport & Docquir, 2005).  

The insurance motive does not in theory allow for discriminating between the transfer be-
havior of highly educated and less educated migrants (Bollard et al., 2011). However few 
ambiguous predictions could be drawn. Higher-educated migrants might remit more since 
their families tend to be wealthier and have higher bargaining power. They, however, expe-
rience lower risk for unemployment in the host country than low-educated migrants do and 
have less need for self-insurance. Thus, they might remit less. 

Finally, remittances are clearly expected to rise with migrants’ education level when driven 
by inheritance motives or as result of a family loan arrangement in order to cover the initial 
education expenditures of the family at home (Bollard et al., 2011;  Lucas & Stark, 1985; 
Rapoport & Docquir, 2005). Thus, theoretically the effect of educational level on 
remittances is not clear a priori and empirical studies so far have not been able to resolve 
the debate (Niimi et al., 2010). 
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Lucas & Stark (1985,1988) find a significant rise in remittances with the migrants’ years of 
schooling. This relationship is even more evident among the family’s “own youngsters” 
(children, grandchildren, etc.), suggesting that remittances result from a family loan 
arrangement. Lucas & Stark (1988) find a significant support of this hypothesis for “own 
young” females.  

Using data from immigrants’ surveys conducted in 11 OECD destination countries, Bollard 
et al. (2011) find support for their hypothesis that educated migrants would remit more. 
They obtain mixed results for education and the likelihood of remitting, but their key 
finding shows a significant positive relationship between the level of education and the 
amount remitted. Furthermore, they find that the higher income of migrants, rather than 
their family characteristics and intentions to return, is what explains the higher remittances. 

Siegfried & Schiopu (2006) take a different approach by using bilateral remittance flows 
from Western European to EU neighbouring countries. Their results show that a higher 
share of unskilled workers reduces the average remittances. Thus, the authors conclude that 
migrants’ skills raise remittances. Docquier et al. (2011) also use original bilateral remittance 
data to examine the relationship between migrants’ education and remittances. They 
emphasize on the role of immigration policies in determining the nature of this relationship 
and discover that more skilled migrants will remit more if the host country’s immigration 
policy is more restrictive and less skill-selective. 

Contrary to the above mentioned studies, using cross-country data, Niimi & Özden (2006)  
have found that higher education level of migrants relative to the population in their home 
country is related to lower amount of money sent home. They further discuss that this un-
derlines the belief that if migrants come from wealthier families, they remit less. At macro 
level Faini (2007) and Niimi et al. (2010), using aggregate data, also have found that remit-
tances decrease with the share of the skilled emigrants. Faini (2007) explains the phenome-
non with the finding that the “reunification effect” is stronger than the “wage effect”, and 
that educated migrants have longer migration periods. 

Two other papers have evidenced the same negative relationship between education and 
remittances but on a micro level. Dustmann & Mestres (2010) uses a household-based pan-
el survey on resident immigrants in Germany to study how level of remittances is affected 
by household’s characteristics and migrant’s return intention. Number of years of educa-
tion is included as one of the household’s head characteristics and it is found to have a sig-
nificant negative effect on the amount remitted. This results from the possible more favor-
able conditions at home and the less social pressure to remit. The results of Duval & 
Wolff's (2010) study, based on longitudinal data from a survey conducted in Albania, also 
show that remittance transfers are negatively correlated with both the sender’s -  and reci-
pient’s level of education. 

2.2.2 Gender and Remittances 

As the participation of females in international migration has increased, the gender effect 
on remittances has become an important issue (Taylor, 1999). However, the existing litera-
ture is inconclusive in terms of its direction. On the one hand, there is a gender income 
disparity, with women earning less than men (Semyonov & Gorodzeisky, 2006). This in 
turn would reduce their remittance-sending ability. On the other hand, females are regarded 
as better savers than men are, thus being able to remit higher portion of their income 
(Rahman & Fee, 2009). They also tend to maintain stronger relationship with the family left 
behind and are driven more by altruism (Le Goff & Salomone, 2013). 
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The belief that daughters are more loyal and caring than sons is supported by the early stu-
dies of Lucas & Stark (1985) in Bostwana and by Kaufmann & Lindauer (1986) in El Sal-
vador, who find that remittances are higher for females than for males. Exploring altruistic 
and contractual patterns of remittances using gender approach in Thailand, VanWey (2004, 
p.754) also finds that “women behave in more altruistic way than do men” and “…are 
more likely to support their origin households than are men”. Other studies on migration 
in Thailand also show deeper commitment among female migrants, rather than among 
male migrants, to economically support their households left behind. Osaki (1999) finds, by 
examining data from Thailand National Migration Survey, that females, despite earning 
less, spend larger part of their own income for remitting than do men. Curran (1995) also 
has shown that thai women remit at higher rates and levels than thai men.  

Under the insurance arrangement, Rapoport & Docquir (2005) discuss that the households 
know their family members and might be “picky” when choosing the right candidate for 
migration. This could be not only the members with highest income potential, but also 
those with highest degree of loyalty. Indeed, Lauby & Stark (1988) find a higher migration 
propensity among daughters in the Philippines and explain it with family preferences to 
send abroad daughters over sons because of their greater proneness to share earnings with 
the family. Lucas & Stark (1985) in their study for Botswana argue that sons are more likely 
to inherit than daughters are, suggesting that there will be behavioral differences among 
genders under the inheritance motivations. Indeed, they find that sons remit more to 
households with larger potential bequest, while the associated coefficient is weakly negative 
for daughters. De La Brière et al. (2002) test if remittances to rural Dominican Republic are 
better explained by insurance- or inheritance motives. They find that each motive is af-
fected by migrant destination (US or Dominican cities) and gender. Female migrants are 
found to send significantly more remittances than male migrants do. They also find that 
women remit more to insure their family, while men do so to invest. 

Rahman & Fee (2009) explore the gender dimensions of remittances based on 100 
interviews with Indonesian migrants in Singapore, Malaysia and Hong Kong. They argue 
that gender matters in all three aspects of remittances – sending, receiving and use of 
remittances. On the sending site, they find that, on average, male migrants remit more in 
absolute terms than female migrants. However, despite their lower income, females tend to 
remit higher proportion of their income than their male counterparts. Further, females are 
more likely to be remittance recipients than men, and when using remittances, females 
channel them to human capital while male invest them in physical capital.  

Abrego (2009) draws a similar conclusion for transnational families of Salvadorian 
immigrants in the United States. The author argues that the gender of the migrant parent 
affects the remittance behaviour and thus the transnational family’s well-being. The results 
shows, indeed, that even though immigrant mothers are disadvantaged in the U.S. labor 
market, their remittance-sendings are higher and more consistent than those of immigrant 
fathers. Abrego (2009) attributes the results to the mother’s greater self-sacrifice in the 
name of the family.   

On the contrary, Taylor's (1987) empirical analysis of Mexican migrants in the US shows 
no significant difference between remittance behaviour of women and men in general. 
However, females in older age groups are found to remit significantly less than males. 
Another study on Mexico-to-US migration conducted by Massey & Parrado (1994) shows 
that remittances are significantly lower for females.  
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Semyonov & Gorodzeisky (2006) conduct a study, based on a representative sample of 
households with overseas workers in the Phillippines. They address the question whether 
earnings and remittances differ by gender. Their results show that, contrary to popular 
belief and previous findings in the Phillippines, men send more money to their households 
at home than women do. They explain this gender gap in the amount of remittances with 
their other finding that the earnings of women in overseas markets are lower than those of 
men. Cortes's (2013) study on Filipino migrants also shows that migrant mothers send 
signifficantly lower remittances and earn less than do migrant fathers.  

Another study that finds the same results is the one by Holst et al. (2011). They examine 
German immigrants with or without German citizenship and their findings reveal that, for 
both groups, women remit less money than men do. This is explained by the fact that more 
females than males migrate to Germany for family reunifications. However, female 
immigrants remit higher share of their own income than men do. 

2.3 Macro determinants of remittances 

Another strand of the literature attempts to examine macro environment factors and their 
effect on remittance flows. The early study by Russell (1986) emphasizes the number of 
migrant workers, wage rates, economic activity in both sending and receiving countries, rel-
ative interest rate between sending and receiving countries, exchange rates, facility of trans-
ferring funds, and political risk factors in the sending country3. 

Among all determinants, empirical macroeconomic papers have consistently found that to-
tal number of migrants in host country, their income and the level of economic activity in 
both countries have a significant positive effect on remittances (e.g. Swamy,1981; Elbadawi 
& Rocha, 1992;  El-Sakka & Mcnabb, 1999; Straubhaar, 1986; Lueth & Ruiz-Arranz, 
2006;Niimi & Özden, 2006; Gupta, 2006; Freund & Spatafora, 2005). The stock of mi-
grants in the host country has been recognized as one of the most important determinants 
of the volume of remittance flows (Russell, 1986). Indeed, Swamy (1981) finds that the 
number of migrant workers together with their wages explain over 90 percent of the varia-
tion in remittance inflows in Greece, Yugoslavia and Turkey. Freund & Spatafora (2005) 
find that doubling the stock of migrants in host country would induce a 75 per cent in-
crease in remittances. The state of economy in home and host countries are both argued to 
have important influence on the remittances. However, number of studies find that higher 
variation of remittances is explained by the economic conditions in the host countries ra-
ther than the economic conditions in the recipient country (Swamy, 1981; Straubhaar, 
1986; Vargas-Silva & Huang, 2006).  

Aydas et al. (2005) argue that the income level in the receiving country could either have 
positive or negative effect on remittances depending on the motive to remit – investment 
or consumption-smoothing motives. They find a negative relationship, supporting the lat-
ter motive. The studies of Lueth & Ruiz-Arranz (2006) and Sultonov (2013) also find a 
negative relationship between income level in recipient countries (measured as GDP per 
capita) and remittances received.  

Empirical evidence regarding the impact of investment variables such as exchange rate and 
interest rate differentials is inconclusive. The studies by Straubhaar (1986) for Turkey and 
by Gupta (2006) for India show that exchange rates and real rates of return on investment 
do not affect remittances. Swamy (1981) finds that relative interest rate differentials be-

                                                 
3 See Appendix I for  Russel’s (1986) Remittance System and further details. 
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tween receiving and source countries and exchange rates do not affect total remittance 
flows in Greece, Yugoslavia and Turkey. El-Sakka & Mcnabb (1999), however, find ex-
change rate- and interest rate differentials significant in attracting remittances in Egypt. 
Katseli & Glytsos (1986) argue that per capita remittances are positively related to the in-
terest rate in the host country and negatively related to both the interest- and inflation rate 
in home country. Elbadawi & Rocha (1992) also find that remittances are negatively 
affected by the home country inflation rate. 

Financial development, proxied either by share of bank deposits or by the ratio of bank 
credit to the private sector (expressed as a percentage of GDP), is widely found to have a 
positive impact on remittances (Niimi et al., 2010; Niimi & Özden, 2006; Freund & 
Spatafora, 2005). Freund & Spatafora (2005) are the first to examine the impact of the 
home country’s financial sector development on the formal remittance inflows. Their study 
finds a significantly positive relationship, mainly because an increase in financial develop-
ment in the home country reduces the cost of sending remittances through formal chan-
nels. Lueth & Ruiz-Arranz (2006) confirm that financial development, particularly in the 
home country, induces remittance flows. Aggarwal et al. (2011) also recognize that better 
financial development lowers the transaction costs and leads to larger remittances. 
However, they also provide evidence of a positive effect of remittances on the 
development of the financial sector and account for potential reverse causality. 

Political stability and stability in government policies are also found to influence the flow of 
remittances. Political instability in home country may deter remittances sent for investment 
purposes, but may also increase the need for remittances when migrants are driven by al-
truism (IMF, 2005). Singh et al. (2011) find that countries with better institutions or more 
stable political system receive more remittances relative to GDP. However, Ahmed & 
Martinez-Zarzoso (2014) find significantly negative effect of political stability on remit-
tances, suggesting that unstable political environment encourages larger volumes of remit-
tances.  

Recent studies have also placed emphasis on the importance of gravity model factors in 
driving remittances. Bilateral variables, such as the economic size of the recipient and the 
sending country (measured by GDP) together with bilateral geographical distance (as a 
measure for transaction cost between countries), are studied to be determinants of remit-
tances. Lueth & Arranz (2008) use variables that are common to the trade literature in a 
gravity model for remittances, i.e. the GDP of receiving and sending countries, 
geographical distance, colonial linkages ,common language, stock of migrants, political risk, 
etc. They find that economic activity in the sending and receiving country and other gravity 
variables could explain more than 50 percent of the variation in remittances. Frankel (2011) 
further finds that distance is highly significant and negatively associated with remittances, 
while other gravity variables such as common border and common language are not 
statistically significant. Remittances are also found to be procyclical with respect to income 
in the sending country and countercyclical with respect to income in the receiving country. 
De Sousa & Duval (2010) investigate remittance flows to Romania and find that both 
recipient and sending countries’ economic size and geographical distance turn out to 
positively relate to bilateral remittance flows. They explain the positive relationship 
between remittances and distance with the loan repayment hypothesis: remittances increase 
with physical distance in return for the high migration cost paid by the family. 
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3 Data, Empirical Model and Method 

This section introduces the variables and the data used in the empirical analysis, as well as 
the expected sign of the relationship between dependent and independent variables. It fur-
ther presents the empirical model and the empirical method used in the paper. 

3.1 Data and Variable Description 

Annual data on all the variables is collected from 20 OECD sending countries to 22 receiv-
ing countries from ECA region. The choice of the sending countries is made upon the 
availability of both data on bilateral remittances and bilateral female- and skilled migrant 
stock. Based on the literature of macro determinants of remittances and the available data, 
a number of additional explanatory variables are included in the econometric model in or-
der to control for their potential impact on the variation of remittance flows. The empirical 
analysis of this paper is based on an unbalanced panel data for 4364 country-pairs over the 
period 2010-2012. 

Remittances per capita 

             The dependent variable is the remittances per capita (Rem) obtained by dividing the 
remittances inflow in the receiving country by the total population of the receiving country. 

The data on bilateral remittances for the period comes from The World Bank’s Bilateral 
Remittance Matrix. The World Bank’s estimates are based on the methodology developed 
by Ratha & Shaw (2007). A total remittance inflow in a country for a given year is allocated 
to its emigrant stocks, adjusting for the host- and origin country incomes. The remittance 
inflow data consists of the sum of three components in the IMF’s Balance of Payments statis-
tics - workers’ remittances, compensation of employees and migrants’ transfers. The data 
on the population of the receiving country is retrieved from World Development Indica-
tors (WDI), World Bank. 

Female migrants and high-skilled migrants 

The main explanatory variables of interest are the share of females over the total bilateral 
migration (FemMigr) and the share of high-skilled people over total bilateral migration 
(EdMigr). 

Bilateral data on total number of migrants, number of female migrants and number of 
high-skilled migrants for each country-pair is obtained from the Institute for Employment 
Research (IAB). IAB ”brain-drain dataset” contains data for 20 OECD countries on the to-
tal number of immigrant population aged 25 years and older by gender, educational level 
and country of birth from 1980 to 2010 (5 years interval). The 25+ age group is more likely 
to contain migrants who send remittances and is also less likely to include students who 
temporarily emigrate for educational reasons (Brücker et al., 2013). Educational levels are 
categorized in primary (low skilled), secondary (medium skilled) and tertiary education 
(high skilled). Since the data is only available until the year 2010, estimates for the years 
2011 and 2012 are computed by using the annual average growth rate of the variables. To 
ascertain the numbers obtained, a moving average forecast was also performed. The fore-
casted values did not differ much from the initial results. Moreover, as suggested by 
Siegfried & Schiopu (2006, p.16), variations over time “should not be a reason for con-

                                                 
4 Four country-pairs (Austria-Kyrgyz Republic; Austria- Kazakhstan; Austria-Tajikistan; Portugal - Kyrgyz 
Republic) are excluded from the analysis due to missing values on both remittances and bilateral migration. 
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cern” since the data shows that migrant stock do not change greatly over the period 2000-
2010. 

As discussed in the literature, females tend to have lower remittance-sending ability than 
men do due to their lower income. Nevertheless, they might also remit higher portion of 
the income because of their stronger altruism and deeper commitment to the family left 
back home. Since higher income is strongly correlated to human capital, skilled migrants 
are thought to remit more. However, previous literature shows that depending on the mo-
tivation behind remitting, on the length of stay and the intention to return, skilled migrants 
might also appear to remit less. Thus, an increase in the share of female migrants has an 
ambiguous impact on remittances and same holds for the share of skilled migrants. 

Stock of migrants  

Stock of migrants abroad is consistently found to be one of the most important determi-
nants of remittances (Freund & Spatafora, 2005). Thus, the share of migrants to the total 
home country’s population (Migr) is included in the model and is expected to have a signifi-
cant positive effect on the volume of remittances. The data on total number of migrants 
comes from IAB dataset. Statistics on home country’s population is obtained from WDI, 
World Bank. 

Economic activity in sending and receiving countries 

The state of the economy in the host and home countries, measured by their GDPs, is also 
an important factor. Improved economic activity in the host country enhances migrant’s 
earnings prospects and hence, their remittance-sending ability (Hagen-Zanker & Siegel, 
2007). Lack of economic activity at home induces migration in the first place, and small 
and isolated home economies may increase the need for remittances. Thus, remittances are 
expected to rise with the level of economic activity in the sending country (GDPs), but de-
cline with the level of economic activity in the receiving country (GDPr). Data on GDP in 
millions of US dollars for both sending and receiving countries come from WDI, World 
Bank. 

Income level in sending and receiving countries 

GDPs per capita of both host (GDPcap_s) and home (GDPcap_r) countries are included to 
account for the income levels. The income available to the migrants in the host country is 
obviously expected to have a positive impact on the remittances. Regarding the income 
level in the recipient country, it has an ambiguous effect depending on the prevailing mo-
tive to remit. When altruistic and insurance motives dominate, remittances increase when 
negative shocks in income appear. However, in the presence of exchange or inheritance 
motives, increase in the recipient income may raise the amount of remittances transferred 
because of the increased bargaining power of the household. GDPs per capita in USD at 
purchasing power parities come from WDI and are used instead of GDP in USD at no-
minal exchange rates (as suggested in Siegfried & Schiopu, 2006) to capture the fact that 
migrants make their decision based on the goods and services that the transferred amount 
of money can buy for the family at home. 

Financial development in sending and receiving countries 

As suggested in the literature, domestic credit to private sector as a percent of GDP is used 
as a proxy for the financial sector development in both host (FinDev_s) and home (Fin-
Dev_r) countries. The data comes from WDI, World Bank. Financial development reduces 
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the cost of sending remittances and stimulates their flow through official channels (Freund 
& Spatafora, 2005). 

Unemployment in sending and receiving countries 

Unemployment rates in home and host countries, obtained from WDI, are included to ac-
count for the unemployment level. The higher the unemployment level abroad (Unempl_s), 
the lower the remittances sent to recipient country (Sultanov, 2011). Higher unemployment 
at home (Unempl_r) generally induces larger flows of remittances and is a precondition for 
the migration of the workers (Sultanov, 2011). However, it might have a negative effect on 
remittances when they are a result of exchange contractual arrangements. Thus, unem-
ployment at home has an ambiguous effect. 

Political stability in the receiving country 

As discussed in the literature, the institutional environment particularly in the remittance 
receiving country is regarded as an important factor determining remittances. Thus, a polit-
ical stability indicator from The Worldwide Governance Indicators, World Bank is intro-
duced in the model as a measure for the institutional quality in the recipient countries (PolS-
tab_r). The indicator ranges from -2.5 (weak) to 2.5 (strong) governance performance. Con-
sidering investment motives to remit, political stability may encourage remittances (Singh 
et.al 2011). Political instability, however, may also encourage remittances to compensate for 
the loss of purchasing power of the family back home (Ahmed & Martinez-Zarzoso, 2014). 
 
Interest rate in the receiving country 
 
Real interest rate at home country (IntRate_r) comes from WDI, World Bank and is in-
cluded instead of nominal interest rate in order to account for the inflation at home as well. 
In the presence of high interest rate, migrants would take advantage of the attractive rate of 
returns on savings at home and would remit more (El-Sakka & Mcnabb, 1999). Elbadawi & 
Rocha (1992) argue that high inflation at home might be a signal of macroeconomic 
and/or political instability and thus might depress remittances driven by investment mo-
tives. Lueth & Ruiz-Arranz (2006) on the other hand claim that inflation at home encou-
rages remittance flows in order to compensate for the loss of purchasing power, which is in 
line with the altruistic motive. Thus, the effect of the real interest rate might be ambi-
guous5. 

Distance, contiguity and colonial linkage 

Another variable commonly used to proxy transaction costs of remitting is the geographical 
distance between sending and receiving countries (Ahmed & Martinez-Zarzoso, 2014). Dis-
tance also raises migration costs and reduces level of migration (Niimi et al., 2010). In re-
spect to that, the great-circle distance (Dist) between sending and receiving countries is in-
cluded in the model and larger distance is expected to have a negative impact on remit-
tances. Additionally, dummy variables for contiguity (Contig) and colonial linkages (Colony) 
are included in order to account for the physical and cultural proximity between sending 
and receiving countries. Both variables are predicted to be positively related to the amount 
of remittance inflows. Data on geographical distance, contiguity and colonial linkage be-
tween sending and recipient countries comes from CEPII.  

                                                 
5 The interest rate differential between the countries might be more informative, but due to lack of data on 

real interest rates in the sending countries included in the sample, this variable is not included in the model. 
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Appendix II presents detailed description of the variables, their sources and the expected 
direction of their effect on the dependent variable given earlier research. Table 1 below 
provides descriptive statistics for all the above-mentioned variables. 

 
Table 1. Descriptive Statistics 

Variables Units Obs Mean Std.Dev. Min Max 

Rem US$ 1308 4.968 15.337 0 189.66 

FemMigr Percent 1272 0.532 0.189 0 100 

EdMigr Percent 1272 0.432 0.211 0 100 

Migr Percent 1272 0.003 0.008 0.001 12.6 

GDPs US$ million 1308 1 690 000 3 340 000 52 100 16 200 000 

GDPr US$ million 1308 192 000 401 000 4790 2 020 000 

GDPcap_s US$  1308 43 847 14 509 18 235 90 297 

GDPcap_r US$ 1308 14 462 7013 2068 25 721 

FinDev_s In percent of 
GDP 

1176 150.77 37.62 91.43 211.33 

FinDev_r In percent of 
GDP 

1194 48.33 18.36 12.70 99.30 

Unempl_s Percent 1308 8.62 4.96 3.2 25.2 

Unempl_r Percent 1308 12.47 6.67 5.2 32 

PolStab_r -2.5=weak; 
2.5=strong 

1308 -0.086 0.648 -1.19 1.07 

IntRate_r Percent 1031 5.186 9.103 -33.651 19.545 

Dist Kilometers 1308 4811 4885 60 18364 

Colony Dummy; 1=yes 1308 0.021 0.142 0 1 

Contig Dummy; 1=yes 1308 0.011 0.107 0 1 

Note: All the variables are in levels. Period 2010-2012. 

 

3.2 Empirical Model 

In order to empirically examine the role of gender- and skill composition of the migrants as 
determinants of remittances, four different equations are estimated. The simplest form in-
cludes only the two main explanatory variables, i.e. share of female migrants and share of 
skilled migrants. In an attempt to best isolate the true relationship between them and remit-
tance flows, this baseline model is extended by including other relevant control variables. 
The first extension includes gravity model variables found to have significant power in ex-
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plaining bilateral remittance flows. In the second and third extension, further relevant ma-
croeconomic variables in the recipient and host countries are introduced in the model. 

The baseline empirical model is as follows: 

  ln(Remsrt) =β0+β1FemMigrsrt +β2EdMigrsrt + εsrt                                                     (1)    

where REM  represents the bilateral per capita remittances (in logarithmic form) between 
the source country s and recipient country r at time t. FemMigrsrt  is the share of females over 
total bilateral migration at time t and EdMigrsrt is the share of skilled people over total bila-
teral migration at time t. εsrt  denotes the error term.   

In the first extension of the model, the influence of female- and high-skilled migrants on 
remittances is examined within a gravity model framework. Lueth & Ruiz-Arranz (2006) 
are the first to estimate a gravity model for remittances and find that just a few gravity va-
riables such as sending and receiving countries’ GDPs and distance can explain more than 
50 per cent of the variation of the remittance flows across time and countries. Docquier et 
al. (2011) build up their model by introducing the ratio of skilled migrants, while Le Goff & 
Salomone (2013) further introduce the share of female migrants. 

Using the above-mentioned information, the following equation is specified: 

      ln(Remsrt) = β0 + β1FemMigrsrt + β2EdMigrsrt  + β3ln(GDPs)st + β4ln(GDPr)rt 

    + β5ln(Dist) sr  + εsrt                               (2) 

The variables GDPs and GDPr (in logarithmic form) are the nominal gross domestic prod-

ucts of the sending and receiving countries at time t, respectively. Distsr is the great-cycle 

distance between sending and receiving countries.  

The model is further extended to account for the income levels in sending and receiving 
countries, measured by the logarithms of the countries’ GDP per capita (GDPcap_s, 
GDPcap_r), and for the stock of migrants from country r in country s as time t (Migr): 

     ln(Remsrt) = β0 + β1FemMigrsrt + β2EdMigrsrt  + β3ln(GDPs)st + β4ln(GDPr)rt 

                        + β5ln(Dist)sr  + β6Migrsrt + β7ln(GDPcap_s)st + β8 ln(GDPcap_r)rt+ εsrt      (3)            

In the next specification of the model, following Lueth & Ruiz-Arranz (2006), additional 
variables capturing other macroeconomic characteristics of the sending- and recipient 
country are included: 

       ln(Remsrt) = β0 + β1FemMigrsrt + β2EdMigrsrt  + β3ln(GDPs) st + β4ln(GDPr) rt  

                         + β5ln(Dist)sr  + β6Migrsrt + β7ln(GDPcap_s)st + β8 ln(GDPcap_r)rt   

                                                       + ∑k
k=1βk Zsrkt + εsrt                                           (4) 

where Zsrkt  is a vector of other control variables that refer either to the sending or recipient 
country, or to both. The vector includes the following variables: financial development in 
sending and receiving country (FinDev_s; FinDev_r); unemployment rates in sending and re-
ceiving countries (Unempl_s;Unempl_r); interest rate in the receiving country (IntRate_r); po-
litical stability in the receiving country (PolStab_r); and cultural and physical proximity be-
tween sending and receiving countries (measured by dummies for colonial linkage (Colony)  
and contiguity (Contig)). 
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3.3 Method 

For the empirical analysis of this paper, a variety of empirical techniques is used. The mod-
el is first estimated using a pooled OLS regression. With panel data there is bound to be 
heterogeneity in cross-section units which is subsumed in the disturbance term. Therefore, 
the error term might be correlated with some of the regressors in the model and the esti-
mated coefficients might be biased and inconsistent (Gujarati & Porter, 2009). This unob-
served heterogeneity is taken into account by using either fixed or random effects. A fixed 
effects model allows the unobserved variables to be correlated with the regressors, while 
random effects assume no correlation between the error term and the explanatory variables 
(Gujarati & Porter, 2009).  

However, despite being less restrictive, there are some potentially serious disadvantages of 
a fixed effects approach. A classic fixed effects approach removes any estimates of the ef-
fects of variables that do not change over time (e.g. distance, contiguity and colonial linkage 
variables). Second, “in some cases, fixed effects estimates may have substantially larger 
standard errors than random-effects estimates, leading to higher p-values and wider confi-
dence intervals” (Allison, 2009, p.2). This is simply because random effects estimates use 
information both within and between individuals, while fixed effects estimates use only 
within-individual differences, discarding any information about differences between indi-
viduals. Thus, “if predictor variables vary greatly across individuals but have little variation 
over time for each individual, then fixed effects estimates will be rather imprecise” (Allison, 
2009, p.2). 

Moreover, fixed effects absorb much of the explanatory power of relatively time-invariant 
explanatory variables and render them statistically insignificant even when they are eco-
nomically significant. And these biases are most likely to be acute in short panel data sets 
(either due to small N ;or small T; or both)(Buddelmeyer et al., 2008). On the other hand, 
random effects estimator is consistent when the number of individuals is large enough even 
if T is fixed (Schmidheiny, 2014). 

Since this paper spans only a three-year period and since the explanatory variables vary 
across different country-pairs, but are relatively time-invariant for each country-pair, fixed-
effects estimates are not considered reliable and are not included in the regressions. In-
stead, random effects model analysis is performed. 

To test if the pooled OLS or random effects is the appropriate model, the Breusch and Pa-
gan Lagrange- multiplier test for random effects is applied. The null hypothesis of this test 
is that there are no random effects (Gujarati & Porter, 2009). Since the null hypothesis is 
rejected, the analysis is based on the random effects estimates. However, results obtained 
from both methods are presented in Table 2 to control for the robustness of the estima-
tions.  

Several post-estimation tests are run to check for the quality of the estimations. The 
strength of the relationship between the variables in the model is measured by a bivariate 
correlation. The highly interdependent variables are excluded from the regression, since 
they are considered to have the same explanatory power. Another detection of multicolli-
nearity used is the variance inflation factor (VIF). The maximum value of VIF obtained is 
2.10, thus multicollinearity does not occur to be a problem. The Breusch-Pagan and Wool-
dridge residuals test has been used to detect heteroskedasticity and autocorrelation, respec-
tively. The Breush-Pagan test detects that residual variance is constant, thus there is no he-
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teroskedasticity6. However, the null hypothesis of the Wooldridge test that there is no first-
order autocorrelation ((AR) 1) cannot be rejected, thus the random effects regression is run 
with (AR)1 disturbance correction. There are also no endogenous variables detected7.  

                                                 
6 Breush-Pagan test for heteroscedasticity results: 
  H0 : Constant Variance 
  Chi2(1) = 0.15 Prob>chi2 = 0.6950 
7 Testing for endogenous regressors is performed because of the suggestion by Aggarwal et al. (2011) that 

there might be a reverse causality between remittances and the development of the financial sector in the 
receiving country. 
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4 Empirical Results 

 
In this section, the main empirical results of the paper are discussed. Table 2 provides esti-
mation results for all specifications of the model. Columns 1 and 2 present the results for 
the baseline model. Columns 3 and 4 present the simple gravity model specification. And 
columns 5 to 8 present the results of the extended versions of the model. The following in-
terpretation is based on the random effects model results8.  

Table 2. Regression Results. Dependent variable is LnRem 

 Equation (1) Equation (2) Equation (3) Equation (4) 

 
Random 
Effects  

(1) 
 
 

OLS 
 

(2)                        

Random 
Effects 

(3) 

OLS 
 

(4) 

Random 
Effects 

(5) 

OLS 
 

(6) 

Random 
Effects 

(7) 

OLS 
 

(8) 

Constant 
-1.193*** 

(0.153) 
-1.257*** 

(0.272) 
-19.63*** 

(1.593) 
-21.691*** 

(1.763) 
-19.48*** 

(1.812) 
-39.873*** 

(2.913) 
-42.004*** 

(2.565) 
-49.889*** 

(2.848) 

FemMigr 
-0.092 

(0.127) 
0.754* 
(0.441) 

-0.064 
(0.131) 

-2.143*** 
(0.358) 

-0.077 
(0.158) 

-2.210*** 
(0.374) 

-0.532** 
(0.232) 

-0.877*** 
(0.325) 

EdMigr 
0.200* 
(0.111) 

-0.688* 
(0.384) 

-0.031 
(0.117) 

-0.435 
(0.348) 

-0.154 
(0.145) 

-0.091 
(0.329) 

-0.861*** 
(0.214) 

-1.141*** 
(0.294) 

LnGDPs   
0.936*** 

(0.050) 
1.352*** 

(0.049) 

1.107*** 
(0.051) 

1.232*** 
(0.050) 

1.181*** 
(0.046) 

1.204*** 
(0.041) 

LnGDPr   
0.020 

(0.039) 
-0.252*** 

(0.039) 

  
  

LnDist   
-0.933*** 

(0.096) 
-1.092*** 

(0.075) 

-0.930*** 
(0.082) 

-0.937*** 
(0.072) 

-0.541*** 
(0.073) 

-0.411*** 
(0.063) 

Migr     
15.672*** 

(3.764) 
93.050*** 

(7.038) 
37.732*** 

(5.037) 
61.171*** 

(5.527) 

Ln GDPcap_s     
0.604*** 

(0.151) 
1.082*** 

(0.204) 
0.982*** 

(0.190) 
1.966*** 

(0.214) 

Ln GDPcap_r     
0.224** 
(0.087) 

0.225** 
(0.089) 

0.249** 
(0.104) 

-0.205** 
(0.102) 

FinDev_s     
  -0.002 

(0.001) 
-0.007*** 

(0.001) 

FinDev_r     
  0.007*** 

(0.002) 
0.016*** 

(0.003) 

Unempl_s     
  0.036*** 

(0.007) 
0.083*** 

(0.012) 

Unempl_r     
  0.047*** 

(0.008) 
0.057*** 

(0.008) 

IntRate_r     
  -0.0004 

(0.002) 
0.032*** 

(0.006) 

PolStab_r     
  0.600*** 

(0.083) 
1.548*** 

(0.130) 

Colony     
  1.108* 

(0.647) 
1.487*** 

(0.489) 

Contig     
  1.278** 

(0.587) 
0.656 

(0.462) 

Obs 1263 1263 1263 1263 1263 1263 848 848 

R-Squared 0.003 0.004 0.44 0.39 0.42 0.51 0.74 0.67 

Note: *** p<0.01, ** p<0.05, * p<0.1. Standard errors in parentheses.  

                                                 
8 OLS results are provided for comparison only and to control for the robustness of the estimations. Same 

holds for the estimation of the baseline model. 
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The results from the baseline model estimation (Column 1), sensibly, show that the shares 
of female- and skilled migrants alone are unable to explain the variation of the remittances 
per capita (see R-squared). Thus, the extensions of the model, where other important re-
mittances determinants are controlled for, give results that are more meaningful for inter-
pretation. 
 
Remittances per capita decline with both share of female migrants and the share of the 
skilled migrants and the direction of this relationship does not change when changing the 
specification of the extended models or the methods used (Columns 3 to 8). However, 
their coefficients are found to be statistically significant only when all macroeconomic con-
trol variables are included (Column 7).  Many of the control variables are strongly and sig-
nificantly related to remittances, so without adjusting for them, the unexplained variability 
in the dependent variable is large and relatively weaker effects such as the shares of female- 
and skilled migrants cannot be seen. Once controlled for all important factors, the unex-
plained variability is reduced and the “weaker” variables become significant9. Nevertheless, 
the results should be interpreted with caution since their robustness is questionable. 

Concerning the gender difference in remittance patterns, the results are in line with the 
findings of many previous studies that females remit less than men do (Yinger, 2006). De-
spite the broad view in the literature that women act more altruistically than men do, and 
thus remit more to assure the welfare of their families at home, their remittance behavior is 
also determined to a large extend by their disposable income. Since, there is a pervasive in-
come disparity, with female migrant workers earning less than men do, women might have 
lower remitting ability. This is in line with the study of Rahman & Fee (2009), who find 
that remittances of female workers are lower than those of male migrant workers and argue 
that this is a direct result of the gender gap in the income level and the fact that women 
migrants usually work in gendered niches with low-paid jobs. Moreover, as found in the li-
terature, women are broadly regarded more as remittance receivers than remittance send-
ers, and they migrate more for family reunifications (Holst et al., 2011; Rahman & Fee, 
2009). Women who have responsibility to sustain a family remit more than women who 
migrate autonomously or as dependents, e.g. wives or daughters (IOM, 2004). There are 
indeed evidence that women are more likley to migrate internationally when they are single 
or no longer married, which also might explain why the increase in the female migrants 
residing in OECD countries reduces remittances received in the home ECA-countries. 
Another possible explanation for the negative relationship between the share of female 
migrants and remittance flows is that women who remit funds home are often found to 
carry funds themselves or use less regulated mechanism (Yinger, 2006). Thus, the official 
amount of remittances recorded might underestimate the actual amount of remittances sent 
by women. De La Brière et al. (2002) and Rahman & Fee (2009) find that women remit 
more to insure their families, while men do so to invest. Regarding the results for some 
macro variables in the model presented below (remittances increase with the income level 
at home; political stability at home encourages remittances), there is evidence that emi-
grants from the ECA region might remit mainly driven by investment motives rather than 

                                                 
9 Due to missing data, the number of observations when estimating Equation 4 drops from 1263 to 848 (see 

Table 2). In order to check if the variables for the share of female migrants and the share of high-skilled 
migrants become significant in the last specification of the model due to the loss of observations, Equation 
3 was estimated using only the sample including these 848 observations. The signs and significance levels of 
the variables do not change when reducing the number of observations. 
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by altruism. This could also explain why females, who are considered to remit 
predominantly due to altruistic reasons, are found to remit less.  

Considering the high skilled migrants, an increase in their share among all migrants is also 
found to reduce the average level of remittances per capita. This finding is in line with the 
previous studies by Faini (2007) and Niimi et al.(2010). Although earning more than 
unskilled migrants, skilled migrants tend to come from wealthier families with high income, 
tend to migrate with their entire households and have less intention to return (Funkhauser, 
1995), thus remitting less. In line with Faini (2007), it could be suggested that the family 
reunification effect is stronger than the wage effect. Further, even if skilled migrants earn 
more than the unskilled migrants do, migration is broadly associated with loss of skill level 
as human capital is country specific (Siegfried & Schiopu, 2006). Education quality in host 
OECD countries is expected to be higher than in the developing home countries from the 
ECA-region. Thus, skilled migrants might be occupied in jobs for which they are overquali-
fied and earn income associated with lower skill level. Hence, they might also have reduced 
remitting ability. A negative relationship between level of education and remittances could 
also be explained by the insurance motive theory. Skilled migrants are generally better inte-
grated in the host country and they face lower risks of unemployment, hence, having less 
need for self-insurance. This, in turn, leads to a decrease in the amount they remit. 
 
As an additional empirical exercise, some robustness checks of the main results are per-
formed. First, the shares of skilled and unskilled females are included separately in the 
model. Second, the sample of receiving countries is split equally into two sub samples of 
countries with lowest- and highest income levels (in terms of GDP per capita)10. Both 
shares of skilled and unskilled female migrants are once again found to be negatively related 
to the average level of remittances per capita. The coefficient of the share of unskilled fe-
male migrants is, however, statistically insignificant. Moreover, the magnitude of the two 
estimated coefficients suggests that on average remittances decrease more with the share of 
skilled females rather than with the share of unskilled once. Hence, the results are in line 
with the finding that high-skilled migrants remit less than low skilled migrants do. Addi-
tionally, remittances per capita in both low- and high income receiving countries decrease 
with the share of female migrants and the result is statistically significant. The share of the 
skilled migrants is found to be statistically insignificant in explaining the remittances in low 
income receiving countries, but has a strong negative relationship with remittances in re-
ceiving countries with higher income level. The results show that the negative relationship 
between females and remittances and skilled migrants and remittances is more prominent 
in the high income receiving countries, supporting the expectation that migrants remit less 
when they come from wealthier families, which might experience less income shocks. 
 
As far as the gravity variables are concerned, the positive sign for the level of GDP at 
origin countries confirms the findings of Lueth & Ruiz-Arranz (2008) that countries with 
higher economic activity send larger volumes of remittances in dollar terms (see Table 2). 
The result is positive and statistically significant regardless of the choice of method. The 
coefficient for the receiving country GDP11 is insignificant which is in line with the findings 
of Straubhaar (1986), Schiopu & Siegfried (2006) and Vargas-Silva & Huang (2006), who 
argue that remittances respond more to the host country’s economic conditions than to the 
economic conditions of the recipient country. What is more, looking at the standardized 

                                                 
10 see Appendix III for the results of the robustness diagnostics 
11 GDP of the receiving country is dropped in the extended versions of the gravity model in favor of GDP 

per capita in the receiving country due to high correlation. See correlation matrix in Appendix V. 
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coefficients from an OLS regression (see Appendix IV), the GDP of the sending country is 
the variable which is most strongly related to remittances per capita. As expected, the 
greater the geographical distance (as a proxy for the transaction cost of sending remit-
tances) between sending and receiving countries, the smaller the amount of remittances. 
The result is statistically significant and robust across specifications. 
 
In regards to the relationship between the share of migrants and the remittances, the results 
show that the stock of migrants in the destination countries is significantly and positively 
related to the flow of remittances per capita. This indicates that countries with an 
increasing number of migrants receive higher volume of remittances (Freund & Spatafora, 
2005). The results are robust and consistent with the expectations based on the theory. 
 
Higher income level (in terms of GDP per capita) in the sending countries, as expected, in-
duces more remittances. However, in contrast to the initial expectations, increase in the re-
cipient country’s income level raises the amount of remittance per capita. Such a result is 
supported by the theories of exchange, insurance and inheritance motives, which regard 
remittances as a part of a contractual arrangement between migrants and their families at 
home. Thus, higher income of the families increases their bargaining power and they re-
ceive more remittances. 
 
The regression results also confirm the expectations that better financial development at 
the receiving country is translated into higher remittance flows. The improvement of the 
financial sector in the recipient country would make more low cost remittance services 
available. Thus, the country could attract more remittances through official channels and 
direct them to uses that are more productive (Freund & Spatafora, 2005; Ahmed & 
Martinez-Zarzoso (2014). On the other hand, it has been found that there is no statistically 
significant relationship between remittances and the financial development in the sending 
country.  
 
The unemployment rates in the countries also show a significant relation to the remittances 
per capita. The unemployment rate at home is positively related to the flow of remittances, 
showing support of the altruistic motive. The positive relationship between unemployment 
in the sending country and the remittances is rather surprising. However, a potential expla-
nation is that under the insurance motive, in the presence of higher unemployment at the 
destination country, the migrants might remit more as a way of self-insurance (De Brauw et 
al., 2013).  
 
With regard to the real interest rate in the receiving country, the results show negative but 
non-significant relationship to the remittance flows. This finding is in line with previous 
studies, which fails to find a significant link between interest rates and remittances (e.g. 
Straubhaar, 1981; Sultanov, 2011).  
 
The coefficient of political stability variable is positive and significant across all specifica-
tions, suggesting that better political environment in the receiving country leads to larger 
volumes of remittances per capita. The government stability and institutional quality could 
reflect a good business environment in the country, which in turn encourages migrants, 
driven by investment motives, to remit larger amounts of money.  
 
Finally, both cultural and physical proximity between the sending and receiving countries 
are found to have a significantly positive effect on facilitating remittances. When dividing 
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the sample in low- and high income receiving countries, however, contiguity and colonial 
linkage are statistically significant only in the sample of the low-income countries. This 
might be explained by the fact that migrants from poorer countries move to neighboring 
countries, because of the lower migration- and remittance-sending costs. 
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5 Conclusion 

The growth of labor migration from developing countries is supplemented by increased vo-
lumes of remittances, exceeding both the official financial assistance and foreign direct in-
vestments in these countries (World Bank, 2011). Thus, the diverse phenomenon of inter-
national migration and remittance flows, as its consequence, has attracted increased interest 
among policymakers and researchers. The existing literature on the topic commonly studies 
remittances either in the context of their growth and development effects for the receiving 
countries, or in terms of remittances’ determinants. 

The current paper adopts the latter approach in an attempt to investigate the role of gender 
and skill composition of migrants in influencing the amount of remittance flows. While 
many researchers have incorporated the aspect of educational level of migrants and brain 
drain in their general studies on remittances, despite the feminization of international mi-
gration, gender is rarely introduced as a center of inquiry, but rather, as a simple control va-
riable. This paper assesses remittances by explicitly bringing both female- and high-skilled 
migrants into focus. 

Using data on bilateral migration and bilateral remittances between 20 OECD sending 
countries and 22 receiving countries from Europe and Central Asia (ECA) region for the 
period 2010-2012, the results from a gravity model estimation show that skills and gender 
of migrants are of significant importance in determining remittance flows. According to the 
results, remittances significantly decrease with both the share of females and high-skilled 
migrants in the migration stock. What is more, this negative relationship is significant and 
more evident for skilled women relative to unskilled ones and in receiving countries with 
relatively higher income levels.  

Regarding the results for the macro determinants in the model, remittance flows to ECA 
countries are found to be more responsive to the economic conditions in the sending 
countries rather than to the economic performance of the receiving countries. Indeed, re-
mittances increase most significantly with the economic activity and the income level in the 
migrants’ host countries, while the economic activity at home is insignificant. The income 
level in the receiving country is found to be positively and significantly related to remit-
tances, which contradicts the altruistic motives and supports the motives based on family 
contractual arrangements.  

The paper also finds physical and cultural proximity between countries to play an impor-
tant role in attracting remittances. Remittances increase between countries, which have 
smaller geographical distance, share a border and have a colonial linkage because of the 
lower transaction- and migration costs. 

The stock of migrants and the political stability in the receiving country are the other de-
terminants that are found to have strong positive relationship with remittances, with the 
amount of remittances per capita rising as a result of the increasing migrant’s stock and bet-
ter institutional quality and government stability in the recipient country. The positive coef-
ficient of the political stability reflects an investment-oriented migrants’ behavior. 

Other findings reveal that remittances per capita are significantly and positively related to 
the development of the financial sector at the recipient country, while financial sector de-
velopment in the source country and the real interest rate in the receiving country have no 
statistically significant relation to remittances. Moreover, the unemployment rates in both 
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countries show a significant positive relationship with remittances, suggesting the simulta-
neous presence of altruistic and insurance motives.  

In conclusion, this study cannot determine the prevailing motive behind migrants’ remit-
tance decision. Rather, it is in line with the literature which identifies remittances as being  
driven by a mixture of different motives. Further, given the results, the main findings of 
this paper contradict the widespread view that the increased feminization of migration in 
the developing countries would positively affect the remittance inflows there because 
women are seen as self-sacrificing and more reliable remitters. This paper also does not 
find support for the broad presumption that the negative effect of the excessive brain drain 
from the developing countries could be mitigated by the expectation that high- skilled mi-
grants would remit larger amount of money relative to the unskilled ones.  

To further investigate the topic, future research should look deeper into the relationship 
between gender and remittances and investigate issues such as earnings of women in over-
seas markets and the gender inequality in the remittance sending country. Additionally, fur-
ther disaggregation of migrants in temporary and permanently residing in the host country 
could be useful, since the duration of stay is argued to affect the amount of remittances 
sent.  
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Appendix I. Russel’s (1986) Remittance System 

  Table A. The remittance system: Determinants and Intermediate Effects 

 

  Source: Russell (1986, p.679) 

 

  Figure A. The remittance system: a decision model 

 

          Source: Russell (1986, p.679) 
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Appendix II. Variable Definitions and Sources 

Variable name Description Expected 
relationship 

Source 

Remittance per 
capita 

Ratio of remittances to total popula-
tion at home country (US$) 

 Remittances: Bilateral 
Remittance Matrix, 
World Bank;  Popula-
tion: WDI 

Female migrants Ratio of female migrants (age 25+) 
in host country to total number of 

migrants in host country (%) 

+/- Number of female mi-
grants (age 25+): IAB 

and author calculations; 
Total number of mi-

grants: IAB and author 
calculations 

High-skilled mi-
grants 

Ratio of tertiary educated migrants 
(age 25+) in host country to total 

number of migrants in host country 
(%) 

+/- Number of high-skilled 
migrants(age 25+): IAB 
and author calculations, 

Total number of mi-
grants: IAB and author 

calculations 

Stock of migrants Ratio of migrants (age 25+) in host 
country to population of home 

country (%) 

+ Total number of mi-
grants (age 25+): IAB 

and author calculations; 
Population: WDI 

Economic activity 
sending 

GDP (current US$) + WDI 

Economic activity 
receiving 

GDP (current US$) - WDI 

Income level 
sending 

GDP per capita, PPP (current inter-
national $) 

+ WDI 

Income level re-
ceiving 

GDP per capita, PPP (current inter-
national $) 

+/- WDI 

Financial Devel-
opment sending 

Domestic credit to private sector (% 
of GDP) in host country 

+ WDI 

Financial Devel-
opment receiving 

Domestic credit to private sector (% 
of GDP) in home country 

+ WDI 

Unemployment 
sending 

Unemployment rate at host country, 
total (% of total labor force) 

- WDI 

Unemployment 
receiving 

Unemployment rate at home coun-
try, total (% of total labor force) 

+/- WDI 

Political stability 
receiving 

Political Stability Indicator: ranges 
from -2.5 (weak) to 2.5 (strong) go-

vernance performance 

+/- Worldwide Governance 
Indicators, World Bank 
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Interest rate re-
ceiving 

Real interest rate at home country 
(%) 

+/- WDI 

Distance Geodesic great-circle distance be-
tween home and host country (kilo-

meters) 

- CEPII 

Colony Dummy variable =1 if countries 
have ever had a colonial link 

+ CEPII 

Contiguity Dummy variable =1 if countries 
share common border 

+ CEPII 
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Appendix III. Robustness Diagnostics 

Dependent Variable: LnRem 

 Females (un-
skilled) 

Females 
(skilled) 

Low Income Re-
ceiving Countries 

High Income Re-
ceiving Countries 

Constant -39.79*** (2.575) -41.419*** (2.559) -40.690*** (3.080) -47.823*** (4.814) 

FemMigr 
  -0.452* (0.237) -1.980*** (0.544) 

EdMigr 
  -0.363 (0.231) -1.139** (0.428) 

FemMigr 
unskilled 

-0.045  (0.306)    

FemMigr 
skilled 

 -1.504*** (0.314)   

LnGDPs 
1.145*** (0.046) 1.187*** (0.047) 1.142*** (0.058) 1.257*** (0.071) 

LnDist 
-0.577*** (0.073) -0.551*** (0.069) -0.584*** (0.095) -0.503*** (0.104) 

Migr 
37.433*** (5.139) 34.98*** (5.036) 50.041*** (8.050) 25.978*** (7.414) 

Ln GDPcap_s 
0.800*** (0.190) 0.906*** (0.186) 1.217*** (0.227) 1.325*** (0.329) 

Ln GDPcap_r 
0.272** (0.105) 0.226** (0.104) -0.113 (0.147) 0.382 (0.378) 

FinDev_s 
-0.001  (0.001) -0.001   (0.001) -0.002 (0.001) -0.003 (0.002) 

FinDev_r 
0.011*** (0.002) 0.008*** (0.007) 0.012*** (0.003) 0.006 (0.004) 

Unempl_s 
0.033*** (0.007) 0.033*** (0.007) 0.045*** (0.008) 0.040** (0.014) 

Unempl_r 
0.055*** (0.008) 0.050*** (0.007) 0.050*** (0.009) 0.034** (0.017) 

IntRate_r 
-0.0002 (0.002) -0.0001 (0.002) -0.0004 (0.002) -0.006 (0.004) 

PolStab_r 
0.623*** (0.086) 0.615*** (0.084) 0.186* (0.112) 1.248*** (0.137) 

Colony 
1.183** (0.652) 1.104*  (0.648) 2.581** (1.057) 0.669 (0.810) 

Contig 
1.287*** (0.592) 1.357** (0.587) 1.884** (0.893) 0.654 (0.812) 

Obs 846 846 522 326 
R-Squared 0.66 0.67 0.67 0.76 

Note: *** p<0.01, ** p<0.05, * p<0.1. Standard errors in parenthesis 
Low-income countries (in ascending order): Tajikistan, Kyrgyz Republic, Moldova, Georgia, 
Armenia, Ukraine, Bosnia and Herzegovina, Albania, Macedonia, Bulgaria, Belarus 
High-income countries (in ascending order): Slovak Republic, Hungary, Poland, Russia, Lithua-
nia, Kazakhstan, Croatia, Latvia, Romania, Turkey, Azerbaijan 
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Appendix IV. Standardized Coefficients  
 

Estimation results from an OLS regression on LnRem 

 Unstandardized 
Coefficients 

Standardized 
Coefficients 

Constant 
-49.889*** 

(2.848) 
. 

FemMigr 
-0.877*** 

(0.325) 
-0.063 

EdMigr 
-1.141*** 

(0.294) 
-0.086 

LnGDPs 
1.204*** 

(0.041) 
0.600 

LnDist 
-0.411*** 

(0.063) 
-0.147 

Migr 
61.171*** 

(5.527) 
0.229 

Ln GDPcap_s 
1.966*** 

(0.214) 
0.235 

Ln GDPcap_r 
-0.205** 

(0.102) 
-0.047 

FinDev_s 
-0.007*** 

(0.001) 
-0.096 

FinDev_r 
0.016*** 

(0.003) 
0.114 

Unempl_s 
0.083*** 

(0.012) 
0.154 

Unempl_r 
0.057*** 

(0.008) 
0.158 

IntRate_r 
0.032*** 

(0.006) 
0.108 

PolStab_r 
1.548*** 

(0.130) 
0.298 

Colony 
1.487*** 

(0.489) 
0.057 

Contig 
0.656 

(0.462) 
0.030 

Obs 848  

R-Squared 0.67  
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Appendix V. Correlation Matrix 
 
 

 
LnRem FemMigr EdMigr LnGDPs LnGDPr LnDist Migr Ln  

GDPcap_s 

LnRem 1.000        

FemMigr 0.039 1.000       

EdMigr -0.042 0.182* 1.000      

LnGDPs 0.544* 0.166* 0.294* 1.00     

LnGDPr -0.090* -0.029 -0.049 -0.003 1.00    

LnDist -0.264* -0.248* 0.455* 0.122* -0.10* 1.000   

Migr 0.441* -0.051 -0.099* 0.240* -0.080* -0.084* 1.000  

LnGDPcap_s -0.002 0.434* 0.058* -0.121* -0.001 -0.110* -0.034  1.000 

LnGDPcap_r 0.147* -0.082* -0.152* -0.006 0.718* -0.228* 0.028 -0.002 

FinDev_s -0.023 0.142* 0.021 0.017 -0.004 -0.028 -0.033 0.272* 

FinDev_r 0.367* -0.072* -0.166* -0.003 0.253* -0.254* 0.091* -0.003 

Unempl_s 0.051 -0.103* -0.099* 0.021 0.001 -0.046 0.121* -0.495* 

Unempl_r 0.310* -0.128* -0.225* -0.004 -0.444* -0.108* 0.187* -0.004 

IntRate_r 0.166* -0.125* -0.082* -0.002 -0.345* 0.099* 0.061 -0.005 

PolStab_r 0.388* -0.042 -0.075* -0.006 0.188* -0.253* 0.035 -0.006 

Colony 0.073* 0.030 -0.120* -0.018 0.103* -0.184* 0.100* -0.027 

Contig 0.093* 0.052 -0.114* -0.050 0.108* -0.277* 0.254* -0.066* 

 
Ln 
GDPcap_r 

FinDev_s FinDev_r Unempl_s Unempl_r IntRate_r Colony Contig 

Ln 
GDPcap_r 

1.000        

FinDev_s -0.008 1.000       

FinDev_r 0.091* -0.003 1.00      

Unempl_s 0.001 0.240* -0.009 1.000     

Unempl_r -0.073* -0.001 0.230* -0.005 1.000    

IntRate_r -0.319* 0.005 0.085* 0.002 0.245* 1.000   

PolStab_r 0.578* -0.002 0.489* -0.003 -0.035 -0.043   

Colony 0.057* -0.125* 0.050 -0.010 0.018 -0.020 1.000  

Contig 0.083* -0.144* 0.027 0.068* 0.006 0-007 0.440* 1.000 

 Note: * Statistically significant at 0.05 level. 
 
 

 
 
 
 
 
 


