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Niken Kusumawardhani 

 

 

Abstract 

 

This study examines the impact of migration and remittance on children‘s schooling in 

Senegal. Using data from Senegal Migration and Remittances Household Survey in 2009, 

I apply propensity score matching to correct for potential selection bias in assessing the 

impact of migration and remittance on children‘s schooling in Senegal. First, I find that 

migration doesn‘t significantly impact accumulated grades of schooling completed by 

children in migrant households. Second, remittances have a negative impact on children‘s 

schooling, and the impact of remittance is heterogeneous at different level of education 

and gender. The impact of remittance on children‘s accumulated schooling becomes more 

severe as children enter productive working age of 13-19. This study provides empirical 

evidence on the impact of migration and remittance to children‘s schooling in Senegal. 
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1.    Introduction 

 

Migration and remittances have gained a lot attention from academics in recent 

years. The attention has resulted in a large strand of literature, focusing especially on 

three main issues: 1) determinants of migration and remittance (Lucas and Stark, 1985; 

Agrawal and Horowitz, 1999; Funkhouser, 1992; Hoddinott, 1994; Azam and Gubert, 

2005), 2) the impact of migration and remittances on poverty and income equality 

(Barham and Boucher, 1998; McKenzie and Rapoport, 2004; Adams and Page, 2005; 

Acosta et al., 2007), and 3) the impact of migraton and  remittances on development 

indicator, mainly education and health (Edwards and Ureta, 2003; Hanson and Woodruff, 

2003; McKenzie and Rappoport, 2006; Lopez-Cordova, 2006; Bredl, 2011; Amuedo-

Dorantes et al., 2008). This study adds to the latter strand of literature as it investigates 

the impact of migration and remittances for education outcome of children in Senegal.  

 The interest on assessing the two phenomena on children‘s education can be 

motivated by theoretical and policy consideration. The recognition of education or 

formation of human capital in growth theory as decisive factor in accelerating the 

development process of an economy suggests that it is important to study the impact of 

migration and remittance on education in order to determine whether both phenomena 

can be seen as detrimental or advantageous for development. Based on policy 

consideration, government may want to respond if such an adverse effect of migration 

and remittance to children‘s educational outcome persists. The importance of this type of 

study is even stronger for countries with high share of migrants in the population or 

where remittance flows are of substantial magnitude, such as Latin America and the 

Caribbean, and also Sub-Saharan Africa. 

 This study provides preliminary assessment on the impact of migration and 

remittance to children‘s schooling in Senegal. The contribution of this study with respect 

to existing literature is in the methodology used and country that becomes interest of 

study. Literatures on migration and remittances have shown evidence for selection among 

migrants and remitters. Failure to correct for selection bias leads to biased estimation. 

This study innovates by using propensity score matching to create a balanced sample 

consists of comparable households on a set of observable characteristics. The idea of 

using propensity score matching is to replicate the experimental approach, where 

characteristics are assumed to be randomly distributed among treated and control units; 

thus, differences in outcomes between two groups can be associated as impact of 

treatment. There is very limited number of studies in migration and remittance that deals 

with potential selection bias properly. Number of studies tries to correct for selection bias 
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using instrumental variable, whereas it is apparently very difficult to find a good 

instrumental variable that satisfies the exclusion restriction.  

 This study also contributes to the existing literature by providing evidence on the 

impact of migration and remittance on children‘s schooling in Senegal. The existing 

literature on the impact of migration and remittance on education of children is heavily 

concentrated on countries from Latin-American and Caribbean region, such as Mexico, 

El Salvador, Nicaragua, and Haiti. As migration rate is high and remittance flow is 

growing in an increasing pace in Sub-Saharan African countries, collection of empirical 

evidence on the impact of migration and remittance becomes more important. This study 

provides empirical evidence on the impact of migration and remittance in Senegal, a 

country that has rarely been studied on the literature of migration and remittance. 

Result shows that there‘s a tendency of positive selection among migrant 

household; and once selection is corrected, migration doesn‘t have a significant impact 

on accumulated grades completed by children in Senegal.  Migration neither creates 

disruptive family effect nor increases the incentive to have another migrant from the 

household in the future as predicted by theory. The result shows a negative significant 

impact of receiving remittance on children‘s schooling: children from recipient household 

accumulate 1.65 less grades in school compared to children from non-recipient 

household. The impact of remittance is heterogeneous on different age and gender of 

children; but in general, the impact of remittance becomes more severe as children enter 

the productive working age of 13-19 years old.  

The paper is structured as follows: Section 2 describes literature review and brief 

background on migration, remittances, and schooling in Senegal. Section 3 describes 

preliminary hypothesis, data, and provides some descriptive statistics. Section 4 describes 

methodology and variables used in this study. Section 5 provides analysis on propensity 

score matching. The main empirical results are reported and discussed in Section 6. 

Section 7 concludes. 
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2. Literature Review 

 

2.1. Multi-Level Model of Migration and Remittance 

 

 Economic model of migration has been divided into two groups: one which 

emphasizes the individual determinants of migration, and the other which emphasizes 

household or family-level determinants of migration. The individual migration model by 

Todaro (1969) predicts individuals to migrate if income differentials are high enough and 

chances of actually getting employed exist, implying that income disparity will induce 

migration and human capital plays important role in determining migrant selectivity. 

Several papers have generally supported this hypothesis (Fields, 1982; Schultz, 1982). 

Family or household migration model by Mincer (1978) relies on the same cost-benefit 

approach as Todaro (1969) but emphasizing more on net family gain rather than net 

personal gain to explain migration. This model also suggests that migration is the 

response of household to capital and insurance market imperfections, and migrants act as 

financial intermediaries for their families who are capital-constrained. Empirical tests of 

this model have supported the idea that origin area credit market is an important 

determinant of migration (Morrison, 1994). Community-level determinant for migration 

is less theoretically well-specified, but the most common approach is to control for 

village-level effect by introducing dummy for residential variables.   

Lucas and Stark (1985) do the first empirical study of motivations to remit in 

Botswana, and find mixed evidence. They find evidence against altruism, and evidence 

supporting inheritance, insurance, and investment motive. Unfortunately, the study 

suffers from self-selection bias, as they do not account for selectivity. Later studies 

identify different motivations to remit; among them are evidence for altruism (Agrawal 

and Horowitz, 1999) and inheritance (Hoddinott, 1994). Azam and Gubert (2005) find 

support for moral hazard due to remittances received in Kayes, as remittance serves as 

insurance system for farmers. Further studies discover key variables of determinants of 

remittances. De la Briere et al. (2002) find that insurance is the main motive for female 

migrants to the U.S, whereas for male it only holds when he is the sole migrant in his 

household. Dustmann and Mestres (2010) consider the role of permanency of migration 

in affecting the magnitude of remittance flows, and find higher probability of remitting 

for immigrants with temporary migration plans. Using gravity equation, Docquier et al. 

(2011) prove that relationship between remittances and migrants‘ education will have an 

inverse-U shape and a more skilled pool of migrants will send more remittances if 

destination country is more restrictive in immigration policy. The whole evidence shows 

that patterns of remittances are better understood as familial agreement than as a result of 
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altruism or other purely individualistic considerations, as variables other than migrants‘ 

characteristics play some important role in explaining remittance behavior.  

 

2.2. Theoretical Framework  

 

Migration and remittances have different impact on investment in human capital 

of migrant households, and both impact needs to be identified to better capture the overall 

consequences of migration and remittances on household‘s optimal education. Study by 

McKenzie and Rapoport (2006) is the first to formalize the overall impact of migration 

and remittances on schooling through an economic model. In deciding number of years of 

education, household performs a cost and benefit analysis related to schooling: ri,s 

denotes the present discounted value of additional returns to child i of completing 

schooling year s, ci,s denotes additional financial costs of completing additional year of 

schooling, and ki,s denotes non-financial costs of completing additional year of schooling, 

such as foregone income and disutility of school effort. Cost of schooling occurs today, 

while return is realized in the future. Household‘s schooling decision is to choose s 

∈{0,1,2,…,N} to maximize the net present value of schooling, subject to the constraint 

that total financial cost of schooling must be financed by household income net of 

subsistence needs, Ai.  
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 There are two optimal levels of education: s
U
i denotes the unconstrained optimal 

level of education for child i in the case where financing constraint doesn‘t bind, and s
P
i

denotes the maximum years of schooling household can afford due to its financing 

constraint. The model expects s
U
i  to be weakly increasing in mother‘s education, as 

mothers who are more educated tend to put more preferences on education; and also 

weakly increasing in household resources as returns to schooling may be higher for 

wealthier households due to peer effect and better network to get better occupation. 

Meanwhile, the model expects s
P
i  to be increasing in household resources and mothers‘ 

education, as household resources are likely to be correlated with mothers‘ education. In 

summary, child schooling is predicted to increase with household resources, both due to 

relaxing of credit constraints and to the possible higher levels of education for children in 

richer households with more educated mothers.  
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 This model identifies several channels through which migration and remittance 

may affect household‘s investment in human capital: 1) remittance effect, 2) disruptive 

family effect, and 3) immediate substitution effect. First of all, remittances and potentially 

higher earnings after migration (such as from entrepreneurship) increase the resources of 

household Ai; leads to higher maximum years of schooling affordable by households, s
P
i . 

Remittance will relax credit constraint of households and allow them to move towards 

their unconstrained optimal level of education, resulting in more years of education for 

their children. For households where credit constraint is not binding, remittances will 

have no direct impact on schooling.  Secondly, there‘s an adverse effect of migration on 

children‘s education called the disruptive family effect. We may think that absence of 

parent in migrant households causes children to have no role model in their critical 

growing period, or requires children to perform additional household responsibilities.  In 

the model, this can be implied as increasing the non-financial cost of schooling, ki,s. 

causing households to lower their unconstrained level of education s
U
i . Lastly, we may 

also consider current migration to induce future migration by household member. Due to 

information and network effects, having a migrant parent increases the likelihood that 

children themselves will become migrants. This immediate substitution effect will 

increase the opportunity cost of schooling. Consequently, children will prefer to migrate 

rather than staying at school (increasing ki,s and lowering s
U
i ).  As return to education is 

likely to be higher abroad, the possibility to migrate in the future can influence the 

expected return to education even if children migrate at the age older than the age when 

they would be attending schools. The possibility to migrate in the future will lower the 

expected returns from education (lowering ri,sand s
U
i ). In summary, the model suggests 

that the net-effect of migration and remittances in wealthier household is negative, as 

migration‘s adverse effects are not compensated by positive impact of remittances. For 

poorer households, where the budget constraint is binding, the net-effect of remittance 

and migration is ambiguous, due to conflicting positive impact of remittances and 

negative impact of migration. 

 

2.3. The Impact of Migration and Remittances to Education 

 

 Early studies in this strand of literature only assess the remittance impact on 

investment in human capital, without taking into account possible disruption effect of 

migration. Edwards and Ureta (2003) evaluate the impact of remittances on households‘ 

schooling decisions in El Salvador. They estimate survival functions using Cox 

proportional hazard to show that remittances significantly contribute to reduce the hazard 
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of school leaving in El Salvador, based on cross-sectional data in 1997. However, major 

shortcoming of Cox proportional hazard model is the time-invariant assumption of all 

covariates over the observations period, which is not fully satisfied in this study, causing 

interpretation of the result a bit problematic.  

Hanson and Woodruff (2003) assess the impact of migration on educational 

attainment in Mexico and find that emigration matters for educational attainment, 

especially in families where parents have very low education level (where credit 

constraints are more likely to bind). Even though this study is among the first to mention 

possible detrimental effect of migration on household‘s education, it fails to identify 

separately the migration from remittances impact by assuming both migration and 

remittances occur simultaneously.  

More recent studies identify separately the impact of remittances and migration 

on household‘s optimal education. Instrumental variables are often used to solve for the 

endogeneity between remittances or migration on education outcome, but apparently it is 

very difficult to find an instrumental variable that satisfies the exclusion restriction. 

Lopez-Cordova (2006) estimates the impact of increasing fraction of remittance-recipient 

households in Mexican municipalities to schooling and health status by performing a 

2SLS estimation using municipal rainfall patterns as instrumental variable. Schooling and 

health status are regressed on a dummy for remittance-recipient and a set of covariates 

including migration cost to separate the impact of migration to that of remittance. The 

study finds that an increase in the fraction of households receiving remittances reduces 

infant mortality and illiteracy among children aged 6-14 years old, while at the same time 

alleviating poverty and improving living conditions. Nevertheless, the validity of its IV is 

questionable as we may expect rainfall pattern to correlate as well with household 

earnings, which later will affect schooling and health status.  

 McKenzie and Rapoport (2006) identify the overall impact of migration on 

educational attainment in Mexico by using historical migration networks in the year of 

1920 as an instrument for migration seven decades later in order to account for potential 

endogeneity of households‘ migration decision. Once instrumented, they find that 

children in migrant households are less likely to attend school and complete less years of 

schooling than children in non-migrant households. Further analysis concludes that 

children in migrant households are more likely to have migrated; boys are more likely to 

be working, and women to do house chores. The validity of instrumental variable in this 

study is also doubted: as education is a cumulative process, we may expect historic state-

level migration rate to affect current schooling through variables other than remittances, 

such as historical inequality level and historical schooling rate.  
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 Amuedo-Dorantes and Pozo (2010) and Amuedo-Dorantes et al. (2008) 

investigate the impact of remittances on school attendance in Dominican Republic and 

Haiti by taking advantage of substantial variation in emigration and remittance-receiving 

patterns across households, where some non-migrants households also receive 

remittances. The remittance impact is observed from non-migrant households that receive 

remittances while the net migration impact is observed from full sample consists of both 

migrant and non-migrant households who receive remittances. Remittance receipt is 

instrumented with unemployment rate and average real earnings in sectors in US states 

where households likely develop networks. The evidence from Dominican Republic 

shows that remittances promote children‘s school attendance, but the net migration 

impact is detrimental for children‘s school attendance. On the contrary, the evidence from 

Haiti shows that remittances ameliorate the negative disruptive effect of migration. 

However, these two studies fail to account for selection bias as they assume migration 

decision is randomly allocated among households. Furthermore, there are some threats to 

validity of the instrumental variables: wealthier households may have historically placed 

migrants in economically more attractive states in the US, and migration network could 

play some role in changing unobservables such as incentive to acquire education. 

 Bredl (2011) articulates the model proposed by McKenzie and Rapoport (2006) in 

studying the impact of migration and remittances on schooling in Haiti. Three channels 

through which migration and remittances may affect education are captured by separate 

variables: 1) a dummy identifies all persons living in households that already have 

experienced migration of one or several members (to capture for incentive effect or 

immediate substitution effect), 2) a variable indicating the extent of household head‘s 

absence to measure for disruptive family effect, and 3) remittance receipt status interacted 

with poverty indicator to count for remittance effect. Bredl (2011) proves that self-

selection among recipients in Haiti is not a major problem as remittance-receipt 

households are equally distributed along education distribution. Estimated by Cox 

proportional hazard model, the evidence suggests for positive impact of remittances but 

restricted to poorer households as predicted by theory. The disruptive family effect is 

never significant, presumably due to misspecification. The incentive effect is found when 

poverty is based on education level of household‘s head or spouse, rather than when it is 

based on asset index.  

  

2.4. Brief Background on Senegal 

  

 Senegal is an ideal country for studying the impact of migration and remittances 

on children‘s education outcome. Senegal has 10.9% of its population live as migrants, 
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with 54% internal migrants and 44% international migrants. Remittance also plays 

important role in its economy, and flow of remittance to Senegal is among the highest in 

Sub-Saharan Africa region. Even though primary education in Senegal is compulsory and 

free, many of Senegalese parents are still reluctant to send their children to school and 

literacy rate of Senegal is among the lowest in Africa. It is therefore interesting to know 

how prevalence of migration and remittance affect education of children in Senegal. 

Historically, Senegal was not a country of origin, but rather the destination of 

migrants. There is, however, evidence of a turnaround since the 1990s, with Senegal 

becoming more and more a country of emigration. This is the result of economic and 

demographic revolution, mainly due to economic crisis started in 1970s and intensified in 

1990s combined with high population growth, leading to the near-quadrupling of the 

population of Senegal since its independence in 1960. As a consequence of the crisis, 

chances of employment within the civil service have dwindled markedly, while 

development in the private sector is too weak to bring any significant relief to the labor 

market. International migration was initially a reaction to this crisis situation. 

Accordingly, young people‘s ‗career objective‘ is increasingly directed towards the 

international labor market. Italy, France and Spain are the most important countries of 

destination. The most important destinations within Africa are Gambia, Ivory Coast, Mali 

and Mauritania. Inside Senegal, people migrate primarily to the regions of Dakar, Thiès, 

and Diourbel for economic development and employment opportunities. This has led to a 

large labor surplus, much of which is pushed into the informal sector. There is a tendency 

for Senegalese migrants to remain in the destination country for long periods. In general, 

however, Senegalese migrants plan their stays abroad as short-term experiences.  

Main causes for migration from rural areas are economic and environmental 

conditions. Production of rural areas is becoming increasingly insufficient to support the 

growing population. Furthermore, environmental causes such as desertification, erosion, 

and irregular rainfall have made it difficult for farmers to sustain production that is 

sufficient to support the rural population. Consequently, rural households diversify their 

income and cut down the number of people need to be supported by sending certain 

family members to find work for group survival. Seasonal migration is also highly 

prevalent in Senegal due to the long period of agricultural inactivity during the dry 

season, which lasts from mid-September to mid-June of the following year. Having some 

family members working in the non-agricultural sector help to generate revenue for the 

household and smooth consumption during this period of economic inactivity.  

According to Senegal's balance of payments, remittances of workers increased 

from 5.6% and 10.1% of GDP during 2002 to 2009. This growth raised Senegal to 4
th

 

place among recipient countries in Sub-Saharan Africa (after Nigeria, Sudan, and Kenya) 
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in the total volume of remittances and to fifth place (after Lesotho, Togo, Cape Verde, 

and Guinea-Bissau) in remittances as a percentage of GDP. Remittances have become the 

principal source of external financing for the Senegalese economy, far exceeding FDI; 

external borrowing; and ODA, which had long been the most reliable and stable source of 

financing. The total volume of migrant remittances is difficult to estimate because a large 

proportion does not pass through the official channels. Many migrants use the informal 

channel—carrying cash themselves, sending it through intermediaries, or transferring 

funds using new techniques such as telephone or fax transfers. Comparison with 

traditional financial flows from abroad gives an idea of the overall contribution of 

remittances to the national economy. Figure 1 shows the trends in exports, workers‘ 

remittances, ODA, and FDI from 1995 through 2010 (estimated as of 2009). Migrant 

remittances have shown stable growth. Moreover, the steady increase in the ratio of 

remittances to export earnings (from 10% in 1995 to 39% in 2009) illustrates the growing 

contribution of remittances to the national account balance.  

Education for children between 6-14 years-old in Senegal is mandatory. 

Nevertheless, the lack of resources coupled with population growth and a rapidly 

declining average age more than doubled the school-age population in three decades, 

which classroom construction, materials development, and teacher education could not 

begin to keep pace with. Moreover, many parents are still reluctant to send their children 

to school, and drop-out rates are high. Decision of attending formal education is instilled 

with the mores of society from an early age of a child. 

 

Figure 1. Comparison of Remittance Flows to Senegal, 1995-2010 

 

Source: World Bank, 2010 
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Pre-primary schools, mainly private ones, are found in urban areas but not widely 

available. Often children are sent to Koranic schools to learn the fundamentals of Islam 

before they enter primary education and begin the task of learning French. Elementary 

school is mandatory and usually starts when a child is 7 years old. It comprises of 6 

grades:  CI – cours initial; CP – cours primaire; CE1, CE2 – cours élémentaire; and CM1, 

CM2 – cours moyen. Middle school starts when a child is 13 years old and consists of 4 

grades: seventh grade (sixième); eighth grade (cinquième); ninth grade (quatrième); and 

tenth grade (troisième). There are also technical middle school programs, which last three 

years. The second cycle of secondary education usually begins when a student is 17 years 

old and ends when he/she is 19. It starts with grade 11 (seconde), grade 12 (première), 

ends with grade 13 (terminale). Senegalese consider high school education to be the 

highest form of education.  
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3.  Preliminary Hypotheses, Data, and Descriptive Statistics 

 

3.1. Preliminary Hypotheses 

 

 This study attempts to evaluate the impact of remittance and migration to 

investment in children‘s education, based on theoretical framework by McKenzie and 

Rapoport (2006). The first hypothesis is that remittance will affect positively investment 

in children‘s education. As additional source of income for the household, remittance is 

expected to lift households‘ liquidity constraints and thereby facilitating investment in 

education. Remittances could also alter the cost-benefit analysis performed by parents 

upon deciding to invest in children‘s education through lowering the non-financial cost 

associated with children‘s education such as foregone income. I expect remittances to 

allow household to invest more in children‘s education.  

With regards to the impact of migration to investment in children‘s education, the 

hypothesis is that migration creates a disruptive effect in the family. Out-migration of 

family member is thought to disrupt the family in ways that may impede educational 

investments. The underlying mechanism through which I expect migration to be 

disruptive is that absence of household member may require children to engage in child 

labor to compensate for foregone income, and also require children to perform more 

house works. Another possible channel of disruption is through the fact that migration of 

a family member may also increase the likelihood that other family members will migrate 

in the future and, as such, reduce the incentive for children to go to school since the 

expected return to schooling may be very poorly rewarded in the host country. Based on 

these aforementioned arguments, I expect migration to affect negatively investment in 

children‘s education. 

According to McKenzie and Rapoport (2006), disruption caused by migration can 

be even worse for children whose parents migrate, since it will leave them with no role 

model during their critical growing period. As has been the case in many education 

literatures, parental involvement has sizable positive effect on children‘s educational 

achievement mainly through parent-child discussion and constructive social and 

educational values (Desforges and Abouchaar, 2003). For this study, this psychological 

effect is not the channel through which migration may have an impact, because the 

outcome of interest is children‘s accumulated grades of schooling. If such psychological 

effect of migration on the left-behind children truly exists, I consider the effect to be 

manifested in children‘s educational achievement or performance, of which, is not the 

interest of this study. 

 



 16 

3.2. Data Description 

 

 To gain insights into the impact of migration and remittances on children‘s 

schooling, I use the data from Migration and Remittances Household Surveys in Senegal 

(Enquete Menage sur La Migration et Les Transferts de Fonds au Senegal– EMTFS) 

conducted in 2009, which is part of the Africa Migration Project undertaken jointly by 

the African Development Bank, CRES, and the World Bank. The survey collects national 

representative information on three types of households: households without migrants, 

households with households with internal migrants and international migrants. EMTFS-

2009 is based on a sample of 1,953 households covering 17,878 individuals and 2,414 

migrants. Unlike other survey on migration and remittance, the advantage of EMTFS is 

that it covers national representative information rather than only communities or regions 

with high incidence of migration. Therefore, the data contained in this survey is 

representative of the overall Senegal population.  

 EMTFS provides detailed data on migrants. It divides migrant into two groups: 

‗migrant who is household member‘ for former household member who lived in the 

household but currently residing outside the country or in another region of the country 

for at least one year; and ‗migrant who is non-household member‘ for migrant who had 

not lived in the household before migration and currently living outside the country or in 

another region of the country for at least one year. EMTFS is one of the few nationally 

representative samples of households with detailed data on migrants. For each household, 

the survey reports the duration of migration, relationship of migrant to household head, 

financing of migration, and remittances sent to household. 

I define migrant households as households whose at least one of the member 

becomes migrant according to definition of migrant used in this survey. The 

characteristic of migration and remittance in Senegal that allows us to separately study 

the impact of migration and remittances on children‘s schooling is the fact that some 

migrant households do not receive remittances at all, while some non-migrant households 

receive remittances from migrant who is non-household member. Figure 2 summarizes 

the composition of sample classified by participation in migration and remittance receipt. 

Figure 2 shows that 70% of children in the sample reside in migrant household 

(group A) and around 76% of them receive remittances either from migrant who is 

former member of household or from migrant who is formerly non-household member, 

while 23% of them do not receive remittances at all (group C). As such, around 27% of 

children in the sample do not experience migration from family member and do not 

receive remittances at all (group B). 
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Figure 2. Composition of Household by Migration or/and Remittance Receipt Status 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.3. Unit of Analysis 

  

The analysis is focused on children aged 7 to 19, resulting in a sample of 5,540 

children. The outcome of interest in this study is the accumulated schooling, which is 

defined as the number of school grades completed and not simply the number of years 

spent in school. Accumulated schooling is a widely used measure of investment in human 

capital (Hanson and Woodruff, 2003). It is more informative than alternatives, such as 

whether or not a child attends school. Moreover, in assessing the role of migration and 

remittances in altering investment in human capital, accumulated schooling is more 

appropriate than school attendance for several reasons.  

The cohort which becomes my interest is children of 7-19 year-old, which belong 

to cohort of school age. Even though in Senegal education for children between age of 6-

14 is still mandatory, the lack of resources coupled with population growth and a rapidly 

declining average age more than doubled the school-age population in three decades, 

which classroom construction, materials development, and teacher education could not 

1600 households  

1079 migrant households 521 non-migrant households 

(A) 794 receive 

remittances from 
migrant who is 

HH member 

285 do not receive 

remittances from 

migrant who is HH 

member 

37 receive 

remittances from 

migrant who is 

non-HH member 

(C): 484 do not 

receive 

remittances at all 

63 receive 

remittances 

also from 

non-HH 

member 

731 do not 

receive 

remittances 

from non-HH 

member 

19 households 

receive 

remittances 

only from non-

HH member 

(B): 266 do 

not receive 

remittances at 

all 
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begin to keep pace with. Moreover, many parents are still reluctant to send their children 

to school, and drop-out rates are high. Decision of attending formal education is instilled 

with the mores of society from an early age of a child. Attendance rate of schooling for 

this 6-14 year-old cohort under which education is mandatory in our sample is 63%, 

which is fairly low. It justifies the choice for 7-19 year-old cohort as there is variation in 

accumulated schooling even for those who are 6-14 year-old.  

 

3.4. Descriptive Statistics 

  

 Table 1 shows average household characteristics by migration and recipient 

status. It is important to note that it is not possible to distinguish between causes or 

consequences of having a family member migrate or receiving remittance versus 

selection into migration and receiving remittance. Indeed, some differences in Table 1 

can be related to consequences of having a family member migrated or related to the 

consequences and uses of remittances.  

 

Table 1. Comparison of Household Characteristics  

Household 

Characteristics 

Have 

Migrant(s) 

Do not Have 

Migrant(s) 

Receive 

Remittance 

Do Not Receive 

Remittance 

Size 9.90 7.86 10.2 8.95 

 (0.165)*** (0.19)*** (0.198)*** (0.293)*** 

Education of head  0.45 0.33 0.365 0.46 

 (0.244)*** (0.437)*** (0.02)** (0.04)** 

Age of head 53.3 49.4 52.33 53.53 

 (0.77)*** (0.57)*** (0.58) (0.76) 

Gender of head
#
 0.79 0.82 0.593 0.795 

 (0.02) (0.01) (0.018)*** (0.024)*** 

Children at school age 3.01 2.27 3.57 3.59 

 (0.14)*** (0.08)*** (0.09) (0.145) 

Access to electricity
##

 0.31 0.34 0.3 0.32 

 (0.013) (0.017) (0.015) (0.026) 

Own agricultural land
##

 0.56 0.63 0.57 0.55 

 (0.014)*** (0.018)*** (0.016) (0.028) 

Live in rural
##

 0.37 0.32 0.38 0.33 

 (0.013)** (0.017)** (0.016)* (0.026)* 
#
 Dummy variable, with 1= male, 0=female; 

##
Dummy variables, with 1= yes, 0= no 

* Significant at 10%, ** Significant at 5%, *** Significant at 1% 
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 Households who have migrants tend to be larger in size and have more children at 

school age compared to household without migrants. With respect to characteristics of 

household‘s head, the heads of migrant household tend to be less educated and older. 

Households who have migrants are also less likely to own agricultural land compared to 

households without migrants. Higher proportion of migrant household lives in rural areas. 

Households who receive remittance are also different with those who do not receive 

remittances: they tend to be larger and more likely to live in rural areas. Recipient 

households are more likely to be headed by female and less educated. There are no 

significant differences in access to electricity or possession of agricultural land. It appears 

that migrants and non-migrant households and recipients and non-recipients households 

differ substantially in terms of certain demographic and socio-economic characteristics. 

Some of these differences can be attributed to selection into migration and selection into 

remitting. However, in the absence of pre-migration or pre-remittance household 

characteristics, initial analysis of the sign of selection among migrant household and 

recipient household is hard to perform.  

Table 2 describes characteristics of migrants in the dataset, divided by type of 

migration. It is important to note that the information regarding migrant characteristics is 

likely to suffer from recall bias, as the information is obtained from household head in the 

respective migrant household, not from the migrant him/herself. In general, migrants in 

Senegal are dominated by male within the range of 16-45 years old, and have very low 

education level. Apparently, there seems to be no significant difference in migrant 

characteristics with respect to internal and international migration. 

 

     Table 2. Characteristics of Migrants in Senegal 

Migrant’s Characteristics Internal (%) International (%) Total (%) 

Male 82 75 78 

Age    

<15 0.35 1.12 3.78 

16-30 31.57 52.62 40.49 

31-45 45.29 33.93 38.56 

46-60 22.78 12.34 17.17 

Education    

Not educated 44.85 47.66 46.22 

Primary 15.66 17.94 16.76 

Secondary 24.63 19.16 21.98 

High school 14.86 15.23 15.05 
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4. Methodology 

 

4.1. Model Specification 

 

 In examining the impact of migration and remittances on children‘s accumulated 

schooling, my objective is to estimate these two models: 

 

 

 

 

 

Sij = accumulated schooling for child i in household j 

Rj  = remittance dummy: 1 if household j receives remittance, 0 otherwise 

Mj = migration dummy: 1 if household j is migrant household, 0 otherwise 

Xij = individual-level covariates that determine accumulated schooling of children 

Zj = household-level covariates that determine participation into treatment & outcome 

uij = normally distributed error terms 

 

 The main interest is to estimate β1 and β2 which represent the impact of receiving 

remittance and having migrant in the family on children‘s accumulated schooling, 

respectively. Xij includes information on a variety of individual-level covariates 

considered to be important determinants of children‘s accumulated schooling in previous 

studies. These factors include children‘s gender to control for differences in return to 

education for boys and girls, family affiliation to control for differences in return to 

education for household head‘s own children versus other children residing in the 

household, and age of children. Zj and Vj include information on a variety of household-

level covariates considered to be important determinants of participation into remittance 

or migration, respectively, and children‘s accumulated schooling based on theories and 

previous studies such as age, gender, and education of household head, also size of 

household. 

  

4.2. Estimation Issue and Strategy  

  

The objective of this study is to examine the impact of migration by household 

member and remittances sent to household on children‘s accumulated schooling. The 

migration and remittances are considered to be interventions at the household level. The 

difficulty in assessing the impact of migration and remittances is caused by the fact that 
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migrants and remitters are not randomly dispersed across individuals or households. For 

example, wealthier households are more able to afford migration cost; causing migration 

tends to select individuals coming from relatively wealthier households. Self-selection 

among migrant can also be the result of selective immigration policies from the 

developed economies. It is also possible that remitters may come from a pool of migrants 

who are relatively more educated so they have better prospect for jobs and are able to 

earn more during their migration. This self-selection of migrants and remitters poses a 

severe challenge to ascertain the impacts of migration or remittances on education 

outcome. Consequently, this study should take the potential selection bias into account in 

order to come up with unbiased result. In this case, OLS estimates of the correlation 

between a child‘s schooling and whether the household has migrants or receives 

remittance may be biased. 

This study implements Propensity Score Matching (PSM) to create comparable 

control group that resembles the treatment group with respect to probability to participate 

in migration or to receive remittance based on a number of observable characteristics. 

PSM is first applied on household-level data to ensure for balanced sample. According to 

Dehejia and Wahba (2002), matching on the propensity score is essentially a weighting 

scheme, which determines what weights are placed on comparison units when computing 

the estimated treatment effect. Essentially PSM estimator is simply the mean differences 

in outcomes over the common support, appropriately weighted by the propensity score 

distribution of participants (Caliendo and Kopeinig, 2005). Matching puts the emphasis 

on observations that have similar observable characteristics, and so those observations on 

the margin might get no weight at all (Blattman, 2010). A weighted regression of 

outcome on treatment is thus a comparison of means across treatment and control groups, 

but the control group is reweighted to represent the average outcome that the treatment 

group would have exhibited in the absence of treatment (Nichols, 2008).  

Once the weights are obtained from PSM for each household in the observation, 

the model is estimated using weighted regression. Since the outcome of interest is at 

individual level, standard errors are clusterized at household level to count for the fact 

that individuals belong to same household are correlated. Migration and remittance are 

considered as treatments at household level and household samples are divided into 

separate treatment group and control group (with respect to Figure 2): 

 For remittance, treatment group is group A which includes 794 migrant 

households (2947 children) who receive remittances, while the control group 

is group B which includes 266 migrant households (904 children) who do not 

receive remittances at all.  
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 For migration, treatment group is group B which includes 266 migrant 

households (904 children) who do not receive remittances at all, while the 

control group is group C which includes 484 non-migrant households (1491 

children) who also do not receive remittances at all. 

 

4.3. Propensity Score Matching  

 

The major practical problem of matching arises when there are numerous 

differences between treated and untreated units to control for. The solution proposed by 

Rosenbaum and Rubin (1983) to the dimensionality problem is to calculate the propensity 

score, which is the probability of receiving the treatment given X, noted as P(D = 1 | X), 

or simply p(X). Rosenbaum and Rubin (1983) prove that when it is valid to match units 

based on the covariates X, it is equally valid to match on the propensity score. In other 

words, the probability of participation summarizes all the relevant information contained 

in the X variables. The major advantage realized from this is the reduction of 

dimensionality, as it allows for matching on a single variable (the propensity score) 

instead of on the entire set of covariates. In effect, the propensity score is a balancing 

score for X, assuring that for a given value of the propensity score, the distribution of X 

will be the same for treated and comparison units. 
To implement PSM, there are two assumptions that must be satisfied: 1) 

Conditional Independence Assumption (CIA or unconfoundedness) and 2) Common 

Support. The CIA assumption based on propensity score states that given the probability 

for an individual to participate in a treatment given his observed covariates X, potential 

outcomes are independent of treatment assignment: 

 

 

 

This is a strong assumption as it implies that selection into treatment is solely based on 

observable characteristics and that all variables influencing treatment assignment and 

potential outcomes simultaneously are observed. A further requirement besides 

independence is the common support or overlap condition. Matching seeks to mimic the 

identification of randomization by balancing key covariates that jointly determine 

selection into treatment and outcomes. It rules out the phenomenon of perfect 

predictability of D given X: 
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This assumption ensures that persons with the same X values have a positive probability 

of being both in treated group and control group. Covariate balance is implicit under 

randomization because each unit of the experimental sample has an equal probability (or 

more generally, a probability that is known to the experimenter) of being assigned to 

treatment or control. Therefore, treatment is assigned independent of potential outcomes 

Y (1) and Y (0) under treatment (T = 1) and control (T = 0), respectively. In the absence 

of a treatment, one would expect similar average outcomes from both groups. Similarly, 

if both groups were to receive (the same) treatment, one would expect similar average 

outcomes from both groups. In other words, by ensuring that the distributions of key 

covariates are balanced across treatment and control groups, similar methods to those 

used in randomized experiments can be used to estimate ATT on matched datasets. Given 

that both CIA and common support hold, PSM estimator for ATT can be written as: 

 

 

 

Once observations in treated and control group are matched based on propensity 

score proximity, differences in outcomes (accumulated schooling) between the two can 

be considered as the impact of the intervention (migration or remittance).  

 

4.3.1. Estimation of Propensity Score 

 

 First step in PSM is to predict propensity score of participation into treatment. In 

general, little advice is available regarding which functional form to be used to predict 

propensity score. Caliendo and Kopeinig (2005) argue that for binary treatment case, 

where we estimate the probability of participation vs. non-participation, logit and probit 

models yield similar results. Hence, the choice is not too critical, even though the logit 

distribution has more density mass in the bounds. More advice is available regarding 

covariates to be included in the propensity score model. The choice of variables should 

be based on economic theory and previous empirical findings, and only variables that 

influence simultaneously the participation decision and the outcome variable should be 

included. These variables should either be fixed over time or measured before 

participation to ensure that they are unaffected by participation or anticipation of 

participation. Caliendo and Kopeinig (2005) argue that although the inclusion of non-

significant variables will not bias estimation, it can increase the variance. 

 I identify several covariates that jointly influence participation in migration or 

remittance receipt and children‘s accumulated schooling. These covariates are used in the 

analyses to control for the observable differences between each treated group and control 
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group, therefore, isolating the impact of migration or remittance. Since PSM only allows 

to include covariates that are measured before participation into treatment, I only take 

into account time-invariant covariates and also time-variant covariates whose values 

could be re-estimated as of the time before migration or remittance receipt given that 

information of migration duration is available.  

 Education of household head. Education of household head is a proxy for 

household head‘s human capital-based earning (Katz, 2000). The impact of household 

head‘s education on probability to have migrant in household and probability to receive 

remittance could run in both directions. With regard to migration, educated household 

head often have higher earning aspirations and better network which could encourage 

out-migration of family member to seek for better earning prospect in other areas. On the 

other hand, a more educated head, which is more likely to have a successful farm or 

business, may prefer to keep children at home in order to take advantage of their labor 

contributions. Evidence for inheritance and altruism as motivation to remit leads to 

ambiguous impact of education of household head on the probability of receiving 

remittance. Educated head may have better earnings at home, thus, reducing the needs of 

migrants to send remittances to the household. On the other hand, if inheritance drives 

motivation to remit, education of household head is likely to increase the probability to 

receive remittance due to better earning and thus higher prospect of possession of 

inheritable assets such as land and cattle. Household head‘s education is a decisive factor 

for children‘s education, as it captures parental preferences for education and household 

earning capacity. I argue that more educated parents care more of their children‘s 

education and inspire children to accumulate more grades of schooling. As education of 

household head can approximate household earning, it is possible that household with 

more educated head allocates more resources to education of their children.   

 Gender of household head. In the context of developing countries, gender of 

household head is correlated to household earning capabilities. Female-headed household 

is likely to have lower earning than male-headed household, due to higher number of 

hours spent by female head in unpaid housework and completion of household chores. 

Productivity of female is also lower compared to male when it comes to farming work, 

thus female-headed household tends to have lower household income. Nevertheless, the 

impact of gender of household head on probability of having migrant in a household and 

to receive remittance could run in both directions. I predict that female-headed household 

is more likely to become migrant household than the male-headed ones, as the previous 

have in general lower earning capabilities. On the contrary, I could also argue that since 

female-headed households are likely to have lower earnings, they are less able to afford 

cost of migration and thus, will lower the probability of becoming migrant household. I 
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predict that female-headed household tends to invest more in children‘s education due to 

more nurturing role of female compared to male.  

 Age of household head. Age of household head may determine probability of 

migration in both directions. If imperfect credit market is the reason behind out-migration 

of family member, household with older head will be more likely to encourage one of its 

(younger) members to migrate in order to compensate for decrease in income due to 

household head‘s lower productivity as he/she ages. On the other hand, older household 

head may prefer to keep their children at home in order to take care of them during their 

old days and thus lowering probability of having migrants in a household. Age of 

household head also affects probability to receive remittance in both directions. Altruism 

motive of sending remittance predicts that older household head will be more likely to 

receive remittance than the younger ones. However, younger household head has more 

probability of receiving remittance if migrants send remittance in order to buy various 

types of services such as taking care of migrants‘ assets during the period of migration 

(Rapoport and Docquier, 2005). Younger household heads are more capable to perform 

these services, therefore the probability to receive remittance increases. Age of household 

head is also a determinant factor for children‘s schooling, as it alters the cost-benefit 

analysis of parents to invest in children‘s education. Older household head incurs higher 

opportunity cost of sending children to school since the head has lower productivity and 

may encourage children to participate in labor market instead of staying at school to 

compensate for loss in household income.   

 Size of household. Size of household is another important determinant for 

participation in migration and remittance receipt. Household with bigger size implies 

more mouths to feed and requires more resources to survive. I predict that household of 

bigger size will be more likely to engage in migration to accumulate more resources and 

insure the survival of household. Based on altruism motivation to remit, it is possible that 

probability of receiving remittance increases with the size of household due to the higher 

importance of additional sources of income in relatively bigger household. To link size of 

household and children‘s accumulated schooling, I base my prediction on the quality-

quantity trade-off developed by Becker (1960). The model predicts that more children in 

the household (thus bigger household size) means that on average, less resources can be 

invested in children‘s human capital. Therefore I predict children‘s accumulated 

schooling to decrease with size of household.  

Financing of migration. I use this variable in the model predicting the impact of 

remittance receipt on children‘s accumulated schooling. This variable indicates whether 

household gives financial help for migrant during her/his first migration. My prediction is 

that migrant who receive financial aid from household on his/her first migration is more 
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likely to send remittance to household. For example, migrants‘ remittances in this case 

can be viewed as repayment of household‘s expenditures incurred to finance the cost of 

migration (Rapoport and Docquier, 2005). In its relation to children‘s accumulated 

schooling, let‘s consider a portfolio of household investment that consists of two ‗assets‘: 

migration and children‘s education. I argue that this variable captures household‘s 

preference for migration, for example due to higher expected return from migration 

compared to expected return of children‘s education. Since the expected return to 

schooling may be very poorly rewarded in the host country, I predict household who 

financially helps its member to migrate allocate more of their resources to finance 

another out-migration of family member in the future; hence, less investment in 

children‘s education. 

Strata and region of household. I include strata and region of household in my 

analysis to account for regional differences. The EFTS classifies 3 types of strata: Dakar, 

rural, and other urban. With respect to strata, I predict that households reside in rural 

areas are more likely to participate in migration and to receive remittance, due to poor 

economic and environmental conditions in rural areas. While there is significant 

movement within and into rural areas, migration is most notably towards the bustling 

urban center of Dakar, which received a net influx of 33,343 internal migrants during 

2003 to 2008 (République du Sénégal 2009). One possible reason for this migration to 

Dakar is long period of dry season from mid-September to mid-June, causing absence in 

agricultural activity and loss in household income. With respect to schooling, I predict 

that household in Dakar will be more likely to invest in children‘s education due to better 

prospect for jobs in Dakar and also better quality of schooling. I include regional 

dummies to control for region-fixed effect such as climate and public goods availability 

that may result in different probability to migrate and to receive remittance, and also 

affecting children‘s accumulated schooling.  

 

4.3.2 Choosing Matching Algorithm 

 

 Second step in PSM is to choose matching algorithm to be applied in the 

estimation strategy. Each matching algorithm differs not only in the way it defines the 

neighborhood for treated unit, but also on how it handles the problem of common support 

and on weights assigned to the neighbors (Caliendo and Kopeinig, 2005). 

Asymptotically, all matching algorithm yields similar results. However, in small sample 

size, the choice of matching algorithm becomes more important. The decision to choose 

proper matching algorithm involves trade-off between bias and variance. Caliendo and 
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Kopeinig (2005) argue that there is no winner for all situations and that the choice of 

proper matching algorithm is case-specific.  

 There are many matching algorithms from which to choose. The final 

specification is determined by the algorithm that produces the best balance across 

covariates of interest to make CIA assumption more defensible. Several matching 

algorithms are considered in this study. Nearest-neighbor matching assigns weight equal 

to one to the nearest comparison unit in terms of propensity score. The method is 

implemented with or without replacement. In the former case, an untreated individual can 

be used more than once as a match, whereas in the latter case it is considered only once. 

Matching with replacement reduces bias by increasing the average quality of matching, 

but it results in increased variance due to using less information from untreated units to 

construct for counterfactual outcome. The risk of bad matches in nearest-neighbor 

matching can be overcome by imposing a tolerance level on the maximum propensity 

score distance (caliper). By using caliper, bad matches are avoided and hence matching 

quality rises (Caliendo and Kopeinig, 2005).  

A variant of caliper matching is called radius matching. Radius caliper uses not 

only the nearest neighbor within each caliper but all of the control units within the 

caliper. This algorithm has advantage in terms of using only as many comparison units as 

are available within caliper and allowing for usage of extra (fewer) units when good 

matches are (not) available. Lastly, kernel matching that matches each treated unit to a 

weighted sum of comparison units, with the greatest weight assigned to units with closer 

scores (Heckman et al. 1998). Kernel-based matching sometimes uses all comparison 

units (for example the Gaussian kernel), while others use comparison units with 

propensity scores pj within a fixed bandwidth from pi (for example Epanechnikov kernel). 

In this article, the Gaussian kernel estimator is used. Smith and Todd (2005) note that 

kernel matching can be seen as weight regression of the counterfactual outcome with 

weights given by the kernel weights. Kernel matching offers advantage in form of lower 

variance due to more information is used to construct counterfactual, but it is possible 

that observations used are bad matches.  
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5. Analysis 

  

 This section presents preliminary steps prior to impact estimation: propensity 

score estimation, matching, and assessment of matching quality.  

 

5.1. Propensity Score Estimation 

 

 The EFTS only provides information as of the year 2009, while PSM requires 

covariates to predict propensity score to be measured before migration or to be fixed over 

time. To reconstruct the covariates that I use to predict propensity score, I apply 

following restrictions and assumptions:  

1) For migrant households, I restrict the sample only to those whose migrants are not 

the head itself. This is done to avoid changes in household head following 

migration. In total, there are only 18 households whose migrants are the heads. 

2) To reconstruct size of household as of the time before first migration of household 

member occurs, I approximate number of household member before migration as 

the sum of individuals with age 25 years old and older. This is to avoid changes in 

household size due to new born following migration. Parallel to this, I restrict the 

sample of migrant households only to households of which the first migration 

occurred during the past 25 years. 

3) I do no t reconstruct age of household head as of time before migration because 

age is time-variant variable whose changes over time are neither affected nor 

anticipated by participation into migration or remittance receipt.  

4) I take education of household head as a time-invariant covariate, as it is generally 

assumed that once a person becomes household head, he/she will participate in 

labor market to fulfill the needs of the household. Moreover, 61.75% of 

household head in the dataset is uneducated, so there‘s little need for adjustment. 

Therefore, I assume the variable education of household head in the ETFS-2009 

also represents the education of household head at time before migration. 

5) I assume households do not move to another region or strata following migration. 

Therefore, strata and region identifier in the ETFS-2009 also represents the 

information of strata and region for household at time before migration. 

 

Considering that several covariates are continuous, it is probable that for each 

value of this continuous variable, matching couldn‘t be performed due to insufficient 

number of observations. Same problem could also occur in categorical variable with a lot 

number of categories such as region. To overcome this, I create categories inside each 
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continuous variable so that matching could be performed. For categorical variables, my 

strategy is also to group categories that are somehow related and there‘s insufficient 

number of observations in each category. Several variables worth to be discussed further: 

 The original data shows small number of observations for head with education at 

middle school and high school. I decide to regroup them into a new category 

‗higher than primary school‘. Therefore education of household head has 3 

categories: 0 if head never attends school, 1 if head‘s last education is primary 

school, and 2 if head‘s last education is higher than primary school 

 The original data shows that age of household spans from 26 to 85. However, 

there‘s insufficient observation for age of household under 40 and older than 69 

years old. Therefore, I categorize age of head into 10 years range: < 40 years old, 

40-49 years old, 50-59 years old, 60-69 years old, and older than 69 years  

 For size of household, the original data shows that household size is from 2 to 8. 

However, there‘s lack of observations for size of household bigger than 6. 

Therefore, I regroup the variable household size into: 2 members, 3 members, 4 

members, 5 members, and more than or equal to 6 members 

 Therea are 4 regions that have small number of observations: Kolda, Fatick, 

Tambacounda, and Ziguinchor. Historically prior to 1984, Fatick and Kaolack 

were part of a region called Sine-Saloum, and Kolda and Ziguinchor were part of 

a region called Casamance. Furthermore, based on geographical proximity, 

Tambacounda is located close to Kolda. Therefore, I decide to group Kaolack 

with Fatick, and to group Tambacounda and Ziguinchor with Kolda.  

 

Figure 3. Regional Map of Senegal 
 

 
 

               Source: République du Sénégal 2009 
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Table 3 and table 4 summarize descriptive statistics of covariates used in 

estimation of propensity score: 

 

Table 3. Descriptive Statistics for Covariates used in Migration Probability 

Variable Status Mean Std. Dev. Min. Max. 

Education – head Treated 0.46 0.67 0 2 

 Control 0.45 0.68 0 2 

Gender – head Treated 0.81 0.39 0 1 

 Control 0.84 0.37 0 1 

Age – head Treated 51.09 12.21 26 85 

 Control 48.01 12.53 26 75 

Size of household Treated 3.50 1.16 2 6 

 Control 3.25 1.23 2 6 

Strata Treated 2.14 0.76 1 3 

 Control 2.13 0.78 1 3 

Region Treated 4.67 3.01 1 8 

 Control 4.50 3.06 1 8 

Note: Sample includes 265 treated households and 484 control households 

 

Table 4. Descriptive Statistics for Covariates used in Recipient Probability 

Variable Status Mean Std. Dev. Min. Max. 

Education – head Treated 0.36 0.58 0 2 

 Control 0.46 0.66 0 2 

Gender – head Treated 0.59 0.49 0 1 

 Control 0.79 0.40 0 1 

Age – head Treated 52.33 15.33 26 85 

 Control 53.53 12.87 26 75 

Size of household Treated 3.56 1.71 2 6 

 Control 3.61 1.50 2 6 

Financing Treated 0.33 0.47 0 1 

 Control 0.61 0.48 0 1 

Strata Treated 2.18 0.75 1 3 

 Control 2.16 0.76 1 3 

Region Treated 4.36 2.91 1 8 

 Control 4.68 3.02 1 8 

Note: Sample includes 703 treated households and 289 control households 
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In summary, there are 21 dummies used as covariates to predict propensity to 

receive remittance: 2 head‘s education dummies, 1 dummy for head‘s gender, 4 dummies 

for head‘s age, 4 dummies for household size, 1 dummy for financial help, 2 dummies for 

strata, and 7 dummies for region; and 20 dummies to predict propensity to become 

migrant household. The approach is to first run probit estimation based on full set of 

covariates (21 dummies / 20 dummies), and then to keep only significant dummy 

variables, and to regroup the non-significant ones into the significant dummy in the 

respected covariate. If all dummies for a covariate are never close to statistically 

significant level, the covariate is dropped from the estimation.  This is done to ensure that 

only significant variables included in the estimation to predict propensity score, since 

failure to do so may lead to increase in variance (Caliendo and Kopeinig, 2005). 

 

5.1.1. Propensity Score Estimation for Migration 

 

Final estimation of probability to become migrant household contains 9 dummies: 

 Uneducated household head (1 if household never attends school, 0 otherwise) 

 Male-headed (1 if household head is male, 0 if female) 

 Small household (1 if household has 2 members, 0 if more) 

 Rural (1 if household is located in rural, 0 otherwise) 

 Saint-Louis (1 if household is located in Saint-Louis, 0 otherwise) 

 All 4 dummies for age of household head 

 

Education of household head that determines probability to participate in 

migration is school attendance. I argue this is due to the fact that around 62% of 

household head in the dataset are uneducated at all. Consequently, it is the lowest level of 

education (ever attending or never attending school) that determines probability to 

become migrant household. Size of household is not a strong determinant of probability 

to become migrant household, as the only size that matters is 2 members, which is the 

minimum size of household in the dataset. Apparently, size of household is not a strong 

push factor to participate in migration. This is in line with the fact that main purpose of 

Senegalese to migrate is to look for jobs. With respect to strata, rural is the only stratum 

that determines probability to participate into migration. I suppose this is due to the fact 

that job search is the main reason to migrate for Senegalese migrants. As job market in 

rural areas in Senegal is poorly developed than in Dakar or other urban, it is clear that 

rural region determines probability of migration.  Regional dummy that matter for 

determining probability to migrate is only Saint-Louis, presumably due to existence of 
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harbor in Saint-Louis, making the region as departure point for Senegalese migrants to 

mainland Europe.  

 

Table 5. Probit Estimation for Probability to Become Migrant Household 

Variable Coefficient Standard Errors z 

Male-headed -0.19 0.129 -1.99 ** 

Age of head: 40-49 0.29 0.165 1.80 * 

Age of head: 50-59 0.31 0.163 1.93 ** 

Age of head: 60-69 0.45 0.182   2.46 *** 

Age of head: > 69 0.46 0.194  2.36 *** 

Small household (2) -0.29 0.109  2.68 *** 

Uneducated head -0.17 0.109      -1.90 * 

Rural 0.19 0.110       1.74 * 

Saint Louis 0.32 0.160 1.99 ** 

Constant -0.72 0.187 -3.87 *** 

N = 749, Pseudo R
2
 = 0.0305, LR test (prob) = 29,70 (0.000)*** 

* Significant at 10%, ** Significant at 5%, *** Significant at 1% 

 

All covariates are statistically significant in determining probability to become 

migrant households, and all of them are showing the sign as predicted by theory or 

previous findings. Male-headed household and household with small size are less likely 

to become migrant household than female female-headed household and household with 

bigger size. Uneducated head also lowers the probability to become migrant household, 

supporting the idea that this type of household is less able to finance migration compared 

to household with educated head. With household head of age less than 40 as reference, 

household with head of age older than 40 is more likely to become migrant household. 

The value of z increases with ages of household head, confirming the idea that as 

household head gets older, out-migration of family member is more encouraged to insure 

survival of household as additional source of income becomes more important.  Rural 

household is more likely to participate in migration compared to households in Dakar or 

other urban, presumably due to poorly developed job market in rural areas. Household 

located in Saint Louis is more likely to participate in migration compared to households 

located in other regions due to the closer distance to harbor that becomes departure point 

of Senegalese migrants to mainland Europe.  
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5.1.2. Propensity Score Estimation of Receiving Remittance 

 

 Final estimation of probability to receive remittance contains 6 dummies: 

 Financial help (1 if migrant receive help during migration, 0 otherwise) 

 Male-headed (1 if household head is male, 0 if female) 

 Young household head (1 if age of head is less than 40 years, 0 if older) 

 Small household (1 if household has 4 members or less, 0 if more) 

 Diourbel (1 if household is located in Diourbel, 0 otherwise) 

 Fatick or Kaolack (1 if household is located in Fatick or Kaolack, 0 otherwise) 

 

Apparently, age of household head that determines probability of receiving 

remittance is the youngest age in the dataset, which is under 40 years old. Head‘s age 

older than 40 years old is not a determinant of probability to receive remittance. Size of 

household that matters in predicting probability of receiving remittance is relatively 

smaller size: household with 4 members or less. Education of household head doesn‘t 

seem to play any role in determining remittance receipt. One possible argument is that 

driver of remittance is migrants‘ level of education instead of household head‘s 

education. A recent study by Docquier, Rapoport, and Salomone (2011) investigates the 

role of migrants‘ level of education in explaining remittances. They prove their 

hypothesis that educated migrants tend to remit less, because they have better earnings 

from migration, and thus have better chance of taking the rest of the family with them 

during migration.  

Strata do not determine probability to receive remittance, as none of the dummies 

are statistically significant. It is apparently regional differences that matter, as households 

reside in Diourbel or Fatick or Kaolack determine probability to become remittance-

recipient households. Barnett (2011) finds that migrants coming from Diourbel remit 9% 

more of their income than migrants from other regions due to the fact that Touba, the 

headquarters of the Mouride brotherhood, is located in Diourbel. The teachings of 

Mouridism emphasize hard work and devotion to the marabout (spiritual guide). Giving 

money for the poor during the yearly pilgrimage to Touba, or near Eid al-Adha, is 

expected, and said to bring good fortune. As Fatick and Kaolack are closely related to 

Diourbel, it is possible that these regions share similar cultural and spiritual values. 

Barnett (2011) argues that migrants from these regions remit to help households 

participate in the practice of giving money to the poor.  

 

 

 



 34 

      Table 6. Probit Estimation for Probability to Receive Remittance 

Variable Coefficient Standard Errors z 

Male-headed -0.56 0.101 -5.51 *** 

Young head 0.37 0.137 2.72 *** 

Small household (<=4) -0.27 0.097 -2.81 *** 

Financing -0.67 0.089 -7.38 *** 

Diourbel 0.39 0.130 3.02 *** 

Fatick/Kaolack 0.29 0.141 2.11 ** 

Constant 1.28 0.124 10.32 *** 

N = 992, Pseudo R
2
 = 0.1035, LR test (prob) = 123,52 (0.000)*** 

* Significant at 10%, ** Significant at 5%, *** Significant at 1% 

 

All covariates are statistically significant in determining probability to receive 

remittance, and most of them are showing the sign as predicted by theory or previous 

findings. Male-headed household and household with small size are less likely to receive 

remittance than female-headed household and household with bigger size. It confirms the 

hypothesis that migrants have higher probability to send remittance to the family if 

household earning capacity is lower and if there are more mouths to feed, or in other 

words, signaling for altruism motive. On the other hand, household with young head has 

higher probability to receive remittance than old-headed household, signaling that other 

than altruism, service exchange seems to be another driving motivation. My findings 

confirm the statement by Rapoport and Docquier (2005) that we should not expect 

remittances to be driven by a single motive, as different motives may coexist. Household 

located in Diourbel / Fatick / Kaolack is more likely to receive remittance compared to 

other regions in Dakar due to cultural values attached to these regions, as has been 

confirmed by Barnett (2011) in her study. What is contrary to prediction is that household 

who gives financial help to migrant at first migration is less likely to receive remittance. 

One possible explanation is that households who financially help its members to migrate 

have better resources than those who do not give financial help for their family who 

migrate, thus from remitters‘ point of view there is lower incentive to remit.  

 

5.2. Matching 

 

 The choice of proper algorithm is very important in this study given the small size 

of dataset. In this section I explain my choice for algorithm and provide a comparison for 

the algorithms considered. This section is dedicated to provide preliminary assessment of 

each algorithm considered. In the end, what determines the success of matching is 
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whether it can create a balanced across all covariates considered, both in treated group 

and control group. Section 5.3 is dedicated to assess balance. 

 

5.2.1. Matching on Propensity Score to Receive Remittance  

 

The sample consists of 703 treated households and 289 control households. 

Density distribution of propensity score in both groups shows substantial overlap in each 

value of propensity score. Therefore, common support assumption required to apply PSM 

is satisfied. However, propensity score distributions are not similar in the treatment group 

and control group, as can be seen in Figure 4: there are a lot of treated observations with 

high propensity score and a lot of untreated observations with low propensity score. 

Table 7 provides information on performance of each matching algorithm.  

 

Figure 4. Propensity Score Distribution before Matching 

 

 

Table 7. Performance Comparison of Different Matching Algorithm  

Algorithm Average P-

score for 

Treated 

Average P-

score for 

Control 

Number of 

Treated used 

to Match 

Number of 

Control used 

as Match 

(Before Matching) 0.743 0.617  - 

NN without replacement, 

caliper (0.001) 

0.629 0.629 280 280 

NN with replacement, caliper 

(0.001) 

0.721 0.728 623 27 

5-NN matching with caliper 

(0.001) 

0.721 0.705 623 99 

Radius, caliper (0.001) 0.721 0.689 623 287 

Kernel, bandwidth (0.001) 0.723 0.623 623 287 

 

It has been common practice to combine nearest-neighbor (NN) matching with 

caliper. This study uses caliper 0.001 which has been widely used as rule of thumb in 
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PSM literature. NN matching without replacement produces the highest quality of match 

at the cost of discarding too many observations. Since there are a lot of treated 

observations with high propensity score and only few control observations with high 

propensity score, using NN matching will replacement will reduce the number of controls 

used to construct the counterfactual outcome (Caliendo and Kopeinig, 2005). NN with 

replacement uses more information from the dataset, and its variance will be lower 

compared to that of without replacement. Given that both algorithms produce similar 

quality of match, I can eliminate NN without replacement from the alternative. K-nearest 

neighbor matching with 5 neighbors uses more information but at the cost of lower 

quality of matching compared to NN without replacement. I also consider using kernel 

matching and radius matching, both of which use all of the control units within the 

caliper or bandwidth to build counterfactual. Compared to the performance of NN 

matching, they result in lower variance but at the cost of high increase in bias. Figure 5 

shows propensity score distribution after matching for each of the algorithm discussed.  

 

Figure 5. Propensity Score Distribution after Matching 

 

 

  
Upper panel: (left to right): NN- matching without replacement and caliper (0.001), NN matching with 

replacement and caliper (0.001), 5-NN matching with replacement and caliper (0.001) 

Lower panel: (left to right) kernel with bandwidth (0.001), radius with caliper (0.001) 

-------- : propensity score distribution for untreated  

-------- : propensity score distribution for treated  
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Kernel and radius perform lowest quality of match, as the propensity score 

distribution after matching do not change that much. NN matching without replacement 

produces highest quality of matching, as distribution of propensity score in two groups 

after matching are most alike. But it comes at high cost of discarding too many variables, 

therefore increased variance. I decide to use 5-NN matching as primary algorithm in this 

case, as it still performs better compared to radius and kernel in terms of bias reduction. 

Radius, kernel, and NN-with replacement are used for robustness check. 

 

5.2.2. Matching on Propensity Score to Participate in Migration  

 

For migration, the sample consists of 265 treated households and 484 control 

households. Figure 6 shows substantial overlap for each value of propensity score in both 

groups. Propensity score distribution is quite similar in the treatment group and control 

group even though for lower propensity score there are fewer non-participants. 

Comparison on performance of each matching algorithm is provided in Table 8.  

 

Figure 6. Propensity Score Distribution before Matching 

          

 

Table 8. Performance Comparison of Different Matching Algorithm  

Algorithm Average P-

score for 

Treated 

Average P-

score for 

Control 

Number of 

Treated used 

to Match 

Number of 

Control used 

as Match 

(Before Matching) 0.37 0.34 - - 

NN without replacement, 

caliper (0.001) 

0.364 0.364 226 226 

NN with replacement, caliper 

(0.001) 

0.372 0.374 247 58 

5-NN matching 0.378 0.374 265 216 

Radius, caliper (0.001) 0.372 0.342 247 444 

Kernel, bandwidth (0.001) 0.372 0.341 247 444 
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Given the size of my sample is very small, it is important to balance between 

quality of matching and number of information used to construct the counterfactual 

outcome. In general, all variants of NN-matching produce better quality of match 

compared to radius and kernel. This time, NN with and without replacement produce 

similar quality of matching. But by allowing replacement, the variance is increased a lot 

due to less number of control observations used to construct counterfactual outcome. 

Based on this reason, NN without replacement is superior to NN with replacement. K-

nearest neighbor matching with 5 neighbors offers the advantages of bias reduction with 

minimum increase in variance compared to other NN-matching variants. Radius and 

kernel matching do not perform really well in terms of bias reduction. Compared to the 

performance of NN matching, they result in lower variance but at the cost of high 

increase in bias. Figure 7 shows propensity score distribution after matching for each of 

the algorithm discussed.  

 

Figure 7. Propensity Score Distribution after Matching 

 

 

  
Upper panel: (left to right): NN- matching without replacement and caliper (0.001), NN matching with 

replacement and caliper (0.001), 5-NN matching with replacement and caliper (0.001) 

Lower panel: (left to right) kernel with bandwidth (0.001), radius with caliper (0.001) 

-------- : propensity score distribution for untreated  

-------- : propensity score distribution for treated  

 

Similar to the previous case, kernel and radius matching perform lowest quality of 

match, as the propensity score distribution after matching do not change that much. It is 
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distribution of propensity score in two groups after matching are most alike. But it comes 

at high cost of discarding too many variables, therefore increased variance. I decide to 

use 5-NN matching as primary algorithm in this case, as it still performs better compared 

to radius and kernel in terms of bias reduction. Radius, kernel, and NN-without 

replacement will be used for robustness check. 

 

5.3. Assessment of Matching Quality 

 

It is important to check if the matching procedure is able to balance the 

distribution of the covariates used in predicting propensity score in both the control and 

treatment group. Caliendo and Kopeinig (2005) suggest doing two-sample t-tests after 

matching. When two-sample t-test is used, we compare differences in covariate means for 

both groups after matching. Before matching differences are expected, but after matching 

the covariates should be balanced in both groups and hence no significant differences 

should be found. Table 9 and table 10 summarize balancing test for the case of remittance 

and migration, respectively.  

 

Table 9. Balancing Test for PSM – Remittance  

Variable Sample Mean 

Treated 

Mean 

Control 

Difference P>|t| Sig. 

Financing Unmatched 0.33 0.61 -0.276 0.000 *** 

 Matched 0.63 0.60 0.032 0.435  

Male-headed Unmatched 0.59 0.79 -0.203 0.000 *** 

 Matched 0.75 0.79 -0.032 0.365  

Young head Unmatched 0.20 0.09 0.113 0.000 *** 

 Matched 0.11 0.08 0.029 0.261  

Small household Unmatched 0.67 0.71 -0.036 0.270  

 Matched 0.74 0.71 0.029 0.450  

Diourbel Unmatched 0.18 0.11 0.071 0.006 *** 

 Matched 0.12 0.11 0.004 0.895  

Fatick/Kaolack Unmatched 0.13 0.10 0.027 0.243  

 Matched 0.09 0.10 -0.004 0.885  

* Significant at 10%, ** Significant at 5%, *** Significant at 1% 

 

For subsample of remittance, there is clear evidence of covariate imbalance 

between groups before matching. Some variables (financing, male-headed, young head, 

and Diourbel) show imbalance before matching. The results from the tests of equality of 

means for the matched sample are shown under label ‗matched‘. Clearly, after matching, 
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the differences are no longer statistically significant, suggesting that matching helps 

reducing the bias associated with observable characteristics.  

  

Table 10. Balancing Test for PSM – Migration 

Variable Sample Mean 

Treated 

Mean 

Control 

Difference P>|t| Sig. 

Age of head: 40-49 Unmatched 0.24 0.26 -0.013 0.697  

 Matched 0.24 0.27 -0.024 0.535  

Age of head: 50-59 Unmatched 0.28 0.28 -0.002 0.951  

 Matched 0.28 0.28 0.005 0.904  

Age of head: 60-69 Unmatched 0.21 0.16 0.052 0.074 * 

 Matched 0.21 0.19 0.014 0.687  

Age of head: > 69 Unmatched 0.16 0.12 0.042 0.112  

 Matched 0.16 0.15 0.015 0.635  

Saint Louis Unmatched 0.13 0.07 0.052 0.021 ** 

 Matched 0.13 0.10 0.027 0.324  

Rural Unmatched 0.41 0.37 0.036 0.338  

 Matched 0.41 0.40 0.008 0.86  

Male-headed Unmatched 0.81 0.84 -0.025 0.378  

 Matched 0.81 0.81 0.006 0.869  

Uneducated head Unmatched 0.63 0.65 -0.015 0.686  

 Matched 0.63 0.60 0.040 0.35  

Small household Unmatched 0.73 0.60 0.135 0.000 *** 

 Matched 0.73 0.76 -0.032 0.396  

* Significant at 10%, ** Significant at 5%, *** Significant at 1% 

 

For subsample of migration, there is also evidence of covariate imbalance 

between groups before matching, especially for dummy variable for head‘s age 60-69, 

Saint Louis, and small household. After matching, none of the covariates has statistically 

significant means difference. Table 10 shows that balance is achieved. Balancing test 

confirms that matching helps to create a balanced sample, such that what makes treated 

and control groups differ is only participation into treatment.   

 

 

 

 

 



 41 

6. Result 

 

 In this section I present the result obtained from the model in equation (3) and (4), 

firstly estimated by OLS and then secondly estimated by weighted OLS using the weights 

obtained from PSM.  

 

6.1. Naïve Estimation by OLS 

 

 Firstly the impact of migration and remittance is estimated on full sample, 

covering children at the age of 7-19 in household sample. The result for equation (3) and 

(4) estimated by OLS is presented in table H: 

 

Table 11. Regression Result with Simple OLS 

 

 Table 11 summarizes the estimation using naïve OLS. For migration, the sample 

consists of children in migrant household and non-migrant households, both of them do 

not receive remittance at all; whereas for remittance, the sample consists of children in 

migrant households who receive remittance and those who do not receive remittance. The 

OLS result presented in table 11 shows that migration affects schooling positively and 

significantly either as dummy or at the intensity of migration in household; whereas 

remittance doesn‘t have significant impact on children‘s schooling, either as recipient 

dummy or at the amount of remittance received. Without considering possibility of 

Dependent Variable: Accumulated Schooling of Children Control variables 

Covariate of 

interest 

Coeff. Standard 
Error 

R
2
 No.  

obs. 

Children 

Charact

eristics 

HH 

Charact

eristics 

Have migrant in 

household 

0.72 (0.25)*** 0.35 2436 YES YES 

% of HH member 

who migrate 

4.77  (1.11)*** 0.39 2436 YES YES 

Receive remittance -0.25  (0.29) 0.19 3540 YES YES 

Amount of 

remittance 

-1.18 (1.06) 0.19 3540 YES YES 

Individual characteristics included: age, gender, family connection (1 if son or daughter) 

Household characteristics included: age, gender, education of head; household size, and regional dummy  

Standard errors are in parenthesis, clusterized at household level 

* Significant at 10%, ** Significant at 5%, *** Significant at 1% 
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selection bias, we would have concluded that children living in migrant household have 

0.72 more grades completed in schools compared to those who live in non-migrant 

households. Moreover, increase of 1% in share of household member who migrates leads 

children to accumulate 4.77 more grades. However, causal inference under OLS is 

problematic since some covariates are likely to affect both participation into 

migration/remittance-receipt and schooling of children. The positive and significant 

coefficient of migration represents a tendency for positive selection among migrant 

households, causing OLS to estimate more grades accumulated by children in migrant 

household compared to that of non-migrant household. If positive selection among 

migrant household is true, then coefficient obtained by OLS is likely to be upward biased.  

Detailed result for naïve OLS with coefficient for all independent variable included in the 

equation is presented in Table A1 and Table A2 on the appendix.  

  

6.2. Weighted OLS with Matched Households 

 

Table 12. Weighted Regression Result 

 

The result in table 12 is obtained by only taking into account children in 

household samples that have been matched based on probability to participate in 

migration and in remittance receipt. The result is different from what is previously 

obtained by simple OLS: having migrant in household doesn‘t seem to affect children‘s 

accumulated schooling, whereas receiving remittance now has a significantly negative 

impact on children‘s accumulated schooling. The -1.65 coefficient for receiving 

remittance shows that children from migrant households who receive remittance tend to 

accumulate 1.65 grades less than those who do not. The negative impact of remittance on 

children‘s accumulated schooling is similar to the result obtained by Grigorian and 

Melkonyan (2008) who find that remittances sent to migrant households in Armenia tend 

Dependent Variable: Accumulated Schooling of Children Control variables 

Covariate of 

interest 

Coeff. Standard 
Error 

R
2
 No.  

obs. 

Children 

Charact

eristics 

HH 

Charact

eristics 

Have migrant in 

household 

0.18 (0.32) 0.37 1442 YES YES 

Receive remittance -1.65 (0.46)*** 0.28 2546 YES YES 

Individual characteristics included: age, gender, family connection (1 if son or daughter) 

Household characteristics included: age, gender, education of head; household size, and regional dummy  

Standard errors are in parenthesis, clusterized at household level 

* Significant at 10%, ** Significant at 5%, *** Significant at 1% 
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to decrease households‘ expenditure on education. Detailed result for weighted OLS with 

all independent variable is presented in Table A3 and Table A4 on the appendix.  

The result from weighted OLS shows that once households are matched on 

propensity score to participate into migration, migration doesn‘t have statistical 

significant impact on children‘s accumulated schooling. McKenzie and Rapoport (2006) 

predict migration to create disruptive family effect or immediate substitution effect, thus 

lowering households‘ investment in children‘s education. The two effects do not seem to 

play role here. Living in migrant household doesn‘t seem to lower or increase 

households‘ investment in children‘s education. It‘s probable that migration has an 

insignificant impact here because migration is treated as a binary treatment case 

(participate or not participate). It can be a different story if migration is treated as 

multiple treatment case, for example: when household has 2 migrants, 4 migrants, 6 

migrants, etc. Under multiple treatment case, it is more likely to have significant impact 

of migration with respect to children‘s schooling. 

The result obtained with respect to impact of remittances on children‘s 

accumulated schooling is perhaps a bit controversial compared to the existing literatures, 

where remittance is predicted to have positive impact on children‘s schooling through 

relaxing household‘s budget constraint. The negative and significant coefficient of 

remittance here could be indicative of three things. First, it is possible that remittance 

transmits a signal of better economic condition in the destination of migration, hence 

creating incentive for recipient households to send their children to migrate in the future 

and not to value local education. Second, it is also possible that consumption patterns of 

remittance-receiving households are under scrutiny by remitters, causing households to 

adjust their consumption pattern to look more conservative and be centered around 

necessities (such as food and public services or utilities, and presumably not education 

and other types of spending that could be considered unnecessary from remitter‘s point of 

view) (Grigorian and Melkonyan, 2008). When remittances represent a large share of the 

receiving household‘s income, for the same level of disposable income, Grigorian and 

Melkonyan (2008) argue that tendency to simplify the consumption pattern could lead to 

lower spending on education out of total income. Third, it can also be argued that if 

recipient households use the remittance to finance start up of family business or to invest 

more in agricultural land, then they might lower their investment in education in favor of 

investment in job-specific skills through employment in family business, which from 

point of view of recipient household, can be considered as improvement.  

The result obtained so far provides for evidence that migration doesn‘t have a 

significant impact on children‘s schooling, up until the point where households start to 

receive remittances from migrants. Having a family member out-migrate apparently 
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doesn‘t change the cost-benefit analysis of parents to decide upon investment in 

education of children. It neither creates disruptive family effect nor increases the 

incentive to have another migrant from the household in the future. At the point where 

migrant households start to receive remittances from the migrants, parents start to change 

their cost-benefit analysis as remittances send strong signal to the recipient households 

that migration leads to better economic lives. From this point onwards, migrant 

households who receive remittances tend to invest less in children‘s education, as they 

prefer to value migration more than local education.  

With respect to insignificant impact of migration on schooling, it‘s probable that 

over-simplification of the model used to predict probability to migrate is behind the 

cause. Probability to migrate in this study is predicted on a set of variables based on 

linear assumption, whereas we may think that, for example, education of household head 

affects probability to migrate in non-linear way. Fitting a linear model to variables which 

are non-linearly related may lead to less precise estimation. Here the strategy is to group 

the samples based on proximity of propensity scores, and then plugging the group 

dummy into the equation (4) to substitute for independent variables used to predict 

probability to become migrant households, that is to estimate: 

 

 

 

where Gj is a set of group dummy for observations who have relatively similar 

propensity scores (m = j = 1, 2, 3, 4, 5, 6). Based on the propensity scores to migrate, I 

group observations that belong to 0.1 intervals from the lowest score in a similar group. 

The minimum value for propensity score to migrate is 0.164, whereas the highest one is 

0.615; resulting in 6 group dummies.  Table 13 summarizes the regression result when 

using group dummies. The coefficients estimate for both covariates of interest do not 

change, but the standard errors are reduced by 0.01 and 0.02, respectively. The change in 

standard errors is hardly significant, leads to the same result and inference to the one 

previously obtained from weighted regression without group dummies.  
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Table 13. Weighted Regression Result with Group Dummies 

Dependent Variable: Accumulated Schooling of Children 

Covariate of interest Full Sample Full Sample 

Have migrant in household 0.18 - 

 (0.30) - 

Receive remittance - -1.65 

 -        (0.45)*** 

R
2
 0.17 0.22 

Number of observations 1442 2546 

Individual Characteristics YES YES 

Household Characteristics NO NO 

Group Dummies YES YES 

Detailed result with coefficient for each of independent variable is available on the 

appendix 

Individual characteristics included: age, gender, family connection (1 if son or 

daughter) 

Standard errors are in parenthesis, clusterized at household level 

* Significant at 10%, ** Significant at 5%, *** Significant at 1% 

  

6.3. Heterogeneous Effect  

 

 The education literature mentions the existence of gender-bias of parental 

investment in children‘s education, especially in less developed and developing countries. 

In deciding investment in education, parents do not only consider future earnings the 

children will possibly have, but they also evaluate how many resources these children 

will transfer to them during their old days (Pasqua, 2001). In poor countries such as 

Senegal, the absence of pension system forces old parents to rely on resources they 

receive from children. Support to old parents is provided mainly by sons, as when a 

daughter gets married she becomes member of her husband‘s family. This can be one 

possible explanation of gender bias in parental investment in education: it becomes less 

convenient for parents to invest on daughter‘s education since the benefits will go to the 

husband‘s family. Moreover, in the context of Senegal, many girls at young age are sent 

to Dakar to work as domestic workers. This type of work doesn‘t require particular 

knowledge and reducing incentive for parents to send daughters to school. Therefore, it is 

worth to observe whether migration and remittance have heterogeneous effect on 

different gender and different age of children. 
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Table 14. Weighted Regression Result Classified by Gender and Age 

Weighted OLS with 

matched households 

Boys 

7-12  

Girls 

7-12  

Boys 

13-19 

Girls  

13-19  

Have migrant in household -0.36 -0.17 0.18 0.80 

 (0.38) (0.42) (0.66) (0.58) 

R
2
 0.38 0.34 0.36 0.32 

No. obs. 343 312 401 386 

Control variables     

Individual Characteristics YES YES YES YES 

Household Characteristics YES YES YES YES 

Individual characteristics included: age, family connection (1 if son or daughter) 

Standard errors are in parenthesis, clusterized at household level 

* Significant at 10%, ** Significant at 5%, *** Significant at 1% 

  

 Table 14 summarizes the impact of having migrant in a household on boys‘ and 

girls‘ education at different age by only taking into account household samples that have 

been matched on probability to migrate. Apparently, there‘s no significant impact as 

migration doesn‘t seem to affect accumulated schooling of children at different age and 

different gender. The insignificant impact of migration throughout differences in gender 

and education level is also observed when group dummies replacing the independent 

household characteristics in the equation. Table A5 in appendix summarizes the result. 

Table 15 summarizes the impact of receiving remittance on boys‘ and girls‘ 

education at different age by only taking into account household samples that have been 

matched on probability to receive remittance. The table shows the heterogeneous impact 

of remittances on gender and different level of education. For boys, remittances do not 

have significant impact for schooling when they are at the age of primary education. As 

they get older, the impact of remittance on schooling becomes more significant and 

negative: 13-19 years-old boys from migrant households who receive remittance 

accumulate 2.82 less grades than 13-19 years-old boys living in migrant households 

without remittance. The result is similar for girls, but the negative impact of remittance 

on schooling is already significant at the age of primary education. It confirms the 

gender-bias of parental investment in children‘s education. This is supported by the fact 

that girls in Senegal are often sent to Dakar to work as domestic workers, even at young 

age of 8 or 10 (UNICEF, 2010). 7-12 years-old girls from migrant households who 

receive remittance accumulate 0.6 less grades of schooling than 7-12 years-old girls from 

migrant households who do not receive remittances. As girls grow older, the impact of 

remittances on their schooling becomes more severe: 13-19 years-old girls from migrant 
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households who receive remittance tend to accumulate 2.42 less grades of schooling than 

13-19 years-old girls from migrant households who do not receive remittances.  

 

Table 15. Weighted Regression Result Classified by Gender and Age  

Weighted OLS with 

matched households 

Boys 

7-12 

Girls 

7-12 

Boys 

13-19 

Girls 

13-19 

Receive remittance  0.08 -0.60 -2.81 -2.42 

 (0.54) (0.35)* (0.70)*** (0.78)*** 

R
2
 0.15  0.31 0.22  0.16 

No. obs. 644  580 637  685 

Control variables     

Individual 

Characteristics 

YES YES YES YES 

Household 

Characteristics 

YES YES YES YES 

Individual characteristics included: age, family connection (1 if son or daughter) 

Standard errors are in parenthesis, clusterized at household level 

* Significant at 10%, ** Significant at 5%, *** Significant at 1% 

 

Result in table 15 also confirms that impact of remittance on children‘s education 

is more severe when children enter productive working age. When children are at young 

age, there‘s no significant impact of receiving remittance on households‘ investment in 

children‘s education (except for girls), as the opportunity cost associated with sending 

children to school for primary education is not that high. As children grow older and 

enter productive working age, receiving remittance has negative and significant impact 

on their schooling. Following remittance receipt, children at productive working age from 

migrant households are more likely to be encouraged to become migrants in the future, 

and households may decide to reduce investment in children‘s formal schooling as 

remittances symbolize higher return from migration.  

The dataset shows that around 67% of household heads in Senegal are 

uneducated. Assuming that education of household head is a good enough proxy to 

capture households‘ preferences for education, it seems logical why remittances could not 

have positive impact on education as predicted by McKenzie and Rapoport (2006). Their 

model predicts remittance to relax budget constraints of household and allow households 

to move towards unconstrained optimal level of education. However, budget constraint 

seems not to be the only factor in Senegal that prevents households to invest in children‘s 

education. Decision of attending formal education is instilled with the mores of society 

from an early age of a child. Many parents in Senegal are still reluctant to send their 
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children to school, and drop-out rates are high (UNICEF, 2010). One possible argument 

is that remittances received are going to be invested to finance another migration of 

children belong to productive working age. Another possible explanation is that 

following remittance receipt, households have more resources to invest in farms or to 

start family business. If remittances received are used in investment, it is likely that 

households prefer to employ their own children who are now at the age of productive 

working age, thus forcing them to drop out of school.  

 

6.4. Robustness Check 

 

 This section is devoted to check whether the result obtained is robust to different 

matching algorithm. Impact of migration is re-estimated using samples that have been 

matched by NN matching without replacement, kernel, and radius matching. Impact of 

remittance receipt is re-estimated using samples that have been matched by NN matching 

with replacement, kernel, and radius matching. Table 16 reports the result obtained only 

for covariate of interest (have migrant in household and receive remittance) under 

alternative matching algorithm: 

 

Table 16. Robustness Check for Different Matching Algorithm 

 

 The result varies to different matching algorithm used to balance the sample. NN-

matching produces similar result to 5-NN matching which is used as primary algorithm in 

this study, as the insignificant impact or migration and negative significant impact of 

Dependent Variable: Accumulated Schooling of Children 

Algorithm Coeff. S. E. R
2
 No. obs. 

NN-Matching  with replacement 

Receive remittance -1.39 (0.49)*** 0.28 2546 

NN-Matching without replacement     

Have migrant in household 0.49 (0.31) 0.36 1442 

Kernel Matching     

Have migrant in household 0.60 (0.27)** 0.35 2310 

Receive remittance -0.08 (0.36) 0.17 3257 

Radius Matching     

Have migrant in household 0.64 (0.27)** 0.36 2310 

Receive remittance -0.08 (0.37) 0.17 3257 

 Standard errors are in parenthesis, clusterized at household level 

* Significant at 10%, ** Significant at 5%, *** Significant at 1% 
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remittance to accumulated schooling of children remain. It confirms that NN matching 

produces highest matching quality, thus bias in the estimation can be reduced. However, 

this advantage cost increase in variance, due to less number of information used to build 

the counterfactual. Under kernel matching and radius matching, where quality of match is 

reduced and more observations are used to build the counterfactual, the impact of 

remittances and migration is similar compared to the result obtained by naïve OLS: 

migration has positive impact whereas remittance has no statistically significant impact. 

This is because kernel and radius algorithm perform poor job in matching, hence they 

produce low quality of match. Asymptotically, all matching algorithm should yield the 

same result because with growing sample size they all become closer to comparing only 

exact matches (Caliendo and Kopeinig, 2005). However, this study uses relatively small 

size of dataset to apply matching. In small samples, the choice of matching algorithm can 

be important, where usually a trade-off between bias and variance arises; hence similar 

result under different algorithm is hard to achieve (Heckman, Ichimura, and Todd, 1997).  

 

6.5. Limitations  

 

 The main purpose of this study is to assess the impact of migration and remittance 

receipt on accumulated schooling of children in Senegal. Due to potential selection bias 

among migrant households and remittance-recipient households, the strategy is to match 

households based on propensity score to migrate and to receive remittance. However, 

application of PSM requires that selection is only based on observable characteristics. In 

the case of selection into migration and remittance-receipt, McKenzie and Yang (2010) 

argue that selection into migration and remittance-receipt may be based on a myriad of 

observable and unobservable characteristics: ambition, risk preferences, skills, and 

wealth. Furthermore, McKenzie and Rapoport (2006) mention unobservable anxiety to 

educate children as another potential source of endogeneity. Anxious parents might 

migrate in order to remit and finance their children‘s education. Under such 

circumstances, it is less likely that result obtained under PSM is free from bias and can 

generate the result similar to what can be obtained by experimental approach. If 

unobservable characteristic driving selection into migration and remittance-receipt is 

time-invariant, further research may want to consider combining difference-in-difference 

and propensity score matching to eliminate bias caused by time-invariant unobservable.  

 PSM also requires that covariates used to predict propensity score to participation 

to either be time-invariant or measured before participation, or has not been influenced by 

anticipation of participation (Heckman, Ichimura, and Todd, 1997). However, the dataset 

used in this study has very limited information on household characteristics at time 
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before migration or remittance receipt. Absence of access to pre-migration and pre-

remittance household characteristics requires the estimation of propensity score in this 

study to apply some assumption and reconstruction. In cases where assumption and 

reconstruction are not possible, the variable that potentially determine propensity to 

migrate or to receive remittance is excluded from the estimation. Wealth of household is 

likely to be strong determinant of participation in migration and remittance-receipt. 

However, pre-remittance and pre-migration household income is not available from the 

dataset and reconstruction or assumption is impossible to generate the desired variable. 

Even though this study uses variables related to household income such as education, 

age, and gender of household head, it is likely that they could not control for household 

income and its role in selection into migration and remittance receipt. 

 This study uses relatively small dataset as required to perform matching. PSM 

methodology is often described as a data-hungry method, since it demands for large data 

requirements. When data are scarce, the appropriateness of this technique should be 

carefully analyzed (Heinrich, Maffioli, and Vasquez, 2010). The limitation from 

relatively small size dataset is represented on different result from this study under 

different matching algorithm. Asymptotically, all matching algorithm should yield 

similar result and different matching algorithm should lead to a robust result. However, 

given the small size of dataset, choice of proper matching algorithm becomes more 

important in this study. Consequently, robustness is not achieved under different 

matching algorithm.  

 This study treats migration and remittance as binary treatment case rather than 

multiple treatment case. It limits the ability to draw conclusion on the overall impact of 

migration and remittances to children‘s schooling in Senegal. It is likely that migration 

and remittance has different impact to children‘s education depending on the intensity of 

migration and amount of remittance received. Further study should consider treating 

migration and remittance as a multiple treatment case rather than a binary treatment. 
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7.  Conclusion 

 

The objective of this study is to assess how migration and remittance affects 

accumulated schooling of children in Senegal. Naïve estimation by OLS leads to 

conclude that children in migrant households tend to accumulate more schooling 

compared to children in non-migrant households. Once selection bias is taken into 

account by matching households on propensity to migrate, there‘s no statistically 

significant impact of migration on children‘s accumulated schooling. The insignificant 

impact of migration on children‘s accumulated schooling persists throughout all ages and 

gender of children. Apparently, migration doesn‘t create any disruptive effect on the 

family as predicted by McKenzie and Rapoport (2006).  

With respect to remittance impact on accumulated schooling of children, naïve 

OLS estimates no significant impact. Once households are matched on the basis of 

propensity score to receive remittance, the impact of remittance on children‘s schooling 

becomes significantly negative. The negative impact of remittance on children‘s 

accumulated schooling is in line with the result obtained by Grigorian and Melkonyan 

(2008) who find that remittances sent to migrant households in Armenia tend to decrease 

households‘ expenditure on education.  

McKenzie and Rapoport (2006) predict that remittances sent could lift the 

liquidity constraint of household, thus allowing them to invest more in education. The 

negative impact of remittance on children‘s education shows that at the point where 

migrant households start to receive remittances from the migrants, households start to 

change their cost-benefit analysis as remittances send strong signal to the recipient 

households that migration leads to better economic lives. But in general, the preferences 

for education in Senegal is very low, represented by majority of household heads are 

uneducated. It is likely that the remittance received will not be invested in education, but 

rather be used for financing future migration, or investment in farm and family business; 

all of which contribute to less accumulated grades of schooling.   

Remittances have heterogeneous impact at different age of children and gender. 

The impact of remittance on children‘s education is more severe when children enter 

productive working age of 13-19. As children grow older and enter productive working 

age, receiving remittance has negative and significant impact on their schooling. 

Following remittance receipt, children at productive working age from migrant 

households are more likely to be encouraged to become migrants in the future, financed 

by the additional resources received in form of remittance.   

The negative impact of remittance and insignificant impact of migration obtained 

in this study are robust only to variant of nearest-neighbor matching algorithm, but not 
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robust under radius and kernel matching algorithm. However, it is difficult to assess 

robustness by replacing matching algorithm, due to relatively small sample size of this 

study, and the choice of proper matching algorithm becomes more important than for 

larger dataset. Moreover, the PSM technique applied in this study doesn‘t guarantee that 

the result generated from matched household is free from bias caused by unobservable 

characteristics. Limitation of the dataset also prevents elimination of bias due to time-

invariant unobservable by applying difference-in-difference matching.  

 Household decision to spend money from the remittance received is likely to 

differ under different economies. Literature on the impact of remittance on children‘s 

schooling are heavily focused on countries from Latin-America and Caribbean region, as 

the region with highest remittance flow in the world. The evidence from previous 

literature shows that remittances have positive impact on children‘s schooling. However, 

this study observes the impact of remittance and migration on schooling in Senegal, 

which is considered as least developed country and has different condition compared to 

the Latin-America and Caribbean countries. It is possible to defend that remittances may 

have different impact on children‘s education, especially in economies where less than 

50% of its population is literate, such as Senegal. Further study is needed to confirm 

whether migration has no significant impact to children‘s education and remittances tend 

to decrease number of grades completed by children in Senegal.  
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Appendix 

 

This part is dedicated to explain causal relationship between each independent variable 

included in equation (1) or (2), except for the covariate that becomes main interest of this 

study (dummy for migration, % of household members who migrate, dummy for 

remittance receipt, or amount of remittance received) as it has been discussed previously 

in section 6.  

 

Table A1. Detailed Result for Simple OLS 

 

 Table A1 summarizes OLS result in predicting the impact of migration. Most 

independent variables are statistically significant in predicting accumulated schooling of 

children. Children who are 1 year older than their counterparts tend to accumulate 0.36 

more grades in school. Children who are daughters or sons of household head tend to 

accumulate 1.02 more grades in school, representing higher return of education than 

children who are not households‘ own kids (niece/nephew, etc.). Children from male-

headed household tend to accumulate 1.20 less grades, most likely because female heads 

tend to pay more attention to children‘s education as they play more nurturing role in 

children‘s lives. When household head is uneducated, their children are likely to 

Dependent Variable: Accumulated Schooling of Children 

Independent Variable Coefficient S.E. Coefficient S.E. 

Have migrant in household 0.72 (0.25)*** - - 

% of HH member who migrate - - 4.77 (1.11)*** 

Age of children 0.36 (0.02)*** 0.40 (0.042)*** 

Dummy for boy -0.00 (0.17) -0.59 (0.27) 

Dummy for son/daughter 1.02 (0.23)*** 0.69 (0.37)* 

Age of head  0.39 (0.41)   0.77 (0.83) 

Male-headed  household -1.20 (0.34)*** -0.64 (0.57) 

Head is uneducated -2.78 (0.23)*** -3.07 (0.47)*** 

Household size -0.08 (0.27) -0.34 (0.47) 

Rural -2.50 (0.23)*** -2.12 (0.47)*** 

Saint-Louis 0.94 (0.38)*** 0.19 (0.09)*** 

R
2
 0.35 0.39 

Number of observations 2436 2436 

Standard errors are in parenthesis, clusterized at household level 

* Significant at 10%, ** Significant at 5%, *** Significant at 1% 
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complete 2.78 less grades in school, due to low preference for education in the 

household. Children from rural households tend to accumulate 2.50 less grades than those 

living in urban households. This can be argued that in general, public utilities and 

infrastructure in rural areas are worse than in urban, leading to higher cost of schooling in 

rural areas. Children from region of Saint Louis tend to accumulate 0.94 more grades in 

school, presumably due to more schools with good qualities available in Saint Louis and 

Dakar (Republique du Senegal, 2009). Apparently, gender of children, age of household 

head, and household size do not affect accumulated schooling of children. The highly 

significant and positive coefficients of migration (either as dummy or as share of member 

who become migrants) indicate for positive selection among migrant households in 

Senegal. The sign of coefficient is similar for all independent variables when the dummy 

for having migrant in a household is replaced by share of household members who 

become migrants. 

 

Table A2. Detailed Result for Simple OLS 

 

Table A2 summarizes OLS result in predicting the impact of remittance. Most 

independent variables are statistically significant in predicting accumulated schooling of 

children. There‘s slight difference with respect to result presented in table A1: size of 

household is now significant and negatively affecting accumulated schooling of children. 

Dependent Variable: Accumulated Schooling of Children 

Covariate of interest Coefficient S.E. Coefficient S.E. 

Receive remittance -0.25 (0.29) - - 

Amount of remittance received - - -1.18 (1.06) 

Age of children 0.40 (0.02)*** 0.40 (0.02)*** 

Dummy for boy -0.01 (0.14) -0.01 (0.14) 

Dummy for son/daughter 0.35 (0.18)* 0.33 (0.18)* 

Age of head -0.23 (0.34) -0.24 (0.34) 

Male-headed  household -1.15 (0.26)*** -1.16 (0.27)*** 

Financial help  0.47 (0.26)* 0.53 (0.24)** 

Size of household  -0.70 (0.26)*** -0.67 (0.26)*** 

Diourbel -2.31 (0.29)*** -2.31 (0.29)*** 

Fatick or Kaolack -1.52 (0.37)*** -1.56 (0.37)*** 

R
2
 0.19 0.19 

Number of observations 3540 3540 

Standard errors are in parenthesis, clusterized at household level 

* Significant at 10%, ** Significant at 5%, *** Significant at 1% 
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Increase in 1 member of household size leads to 2.31 less accumulated schooling of 

children who live in migrant households. Children from household who financially helps 

its members to migrate accumulate 0.47 more grades at school, presumably due to 

availability of more resources in their households compared to household who couldn‘t 

financially help their members to migrate. Children from region Diourbel or Fatick or 

Kaolack, tend to accumulate less grades: 2.31 less grades if children are from Diourbel, 

and 1.52 less grades if children are from Fatick or Kaolack. Diourbel, Fatick, and 

Kaolack are the center of Mouride brotherhood which value Koranic school more than 

other ethnics in Senegal (Barnett, 2011). It is likely that children live in Diourbel or 

Fatick or Kaolack are sent to Koranic school by their parents rather to formal school. The 

sign of coefficient is similar for all independent variables when the dummy for receiving 

remittance is replaced by amount of remittance received. 

 

Table A3. Detailed Result for Weighted OLS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 When only matched households are taken into account and weights are put, table 

A3 and table A4 show slight difference with respect to result obtained in table A1 and 

table A2. Saint-Louis which was previously significant in table A1, appears not 

significant in table A3. Meanwhile, dummy for financial help which was previously 

significant in table A2, now appears non-significant in table A4. 

 

Dependent Variable: Accumulated Schooling of Children 

Independent Variable Coefficient S.E. 

Have migrant in household 0.18 (0.32) 

Age of children 0.36 (0.04)*** 

Boy -0.05 (0.21) 

Son/daughter 1.05 (0.31)*** 

Age of head  0.41 (0.67)   

Male-headed  household -1.08 (0.44)*** 

Head is uneducated -3.07 (0.35)*** 

Household size -0.50 (0.36) 

Rural -2.35 (0.38)*** 

Saint-Louis 0.86 (0.85) 

R
2
 0.37 

Number of observations 1442 

Standard errors are in parenthesis, clusterized at household level 

* Significant at 10%, ** Significant at 5%, *** Significant at 1% 
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Table A4. Detailed Result for Weighted OLS 

 

 

 

Table A5. Weighted Regression with Group Dummies - by Gender & Age 

Covariate of Interest Boys 

7-12  

Girls 

7-12  

Boys 

13-19 

Girls  

13-19  

Have migrant in household -0.36 -0.17 0.18 0.80 

 (0.37) (0.48) (0.63) (0.42) 

R
2
 0.38 0.34 0.36 0.32 

No. obs. 343 312 401 386 

Control variables     

Individual Characteristics YES YES YES YES 

Household Characteristics NO NO NO NO 

Individual characteristics included: age, family connection (1 if son or daughter) 

* Significant at 10%, ** Significant at 5%, *** Significant at 1% 

 

 

 

 

 

 

Dependent Variable: Accumulated Schooling of Children 

Covariate of interest Coefficient S.E. 

Receive remittance -1.65 (0.46)*** 

Age of children 0.49 (0.04)*** 

Dummy for boy 0.06 (0.30) 

Dummy for son/daughter 0.31 (0.19)** 

Age of head -1.43 (1.02) 

Male-headed  household -0.05 (0.02)*** 

Financial help   0.18 (0.38) 

Size of household  -0.67 (0.23)*** 

Diourbel -2.98 (0.61)*** 

Fatick or Kaolack -2.22 (0.61)*** 

R
2
 0.28 

Number of observations 2546 

Standard errors are in parenthesis, clusterized at household level 

* Significant at 10%, ** Significant at 5%, *** Significant at 1% 
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