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Abstract  This study attempts to investigate the influence of remittances on the devel-
opment of higher education in top remittances receiving countries. Using annual data 
from 1994 to 2013 from top eight middle income group remittances receiving countries, 
a hypothesized model was tested. We used income per capita as a controlled variable and 
applied panel unit root, panel co-integration, and panel ARDL techniques. Panel unit root 
tests and Panel co-integration test supported the long term relationship between studied 
variables. Coefficients of pooled mean group (PMG) (panel ARDL) proved that remit-
tances are highly influential in the higher education development.

Keywords  Remittances · Higher education enrollment · Per capita income · Population

1  Introduction

During the recent decades, the tendency of migration from developing to developed coun-
tries has dramatically moved in an upward direction. This increasing trend not only ben-
efits the host nation, but also the origin state, in terms of economic and social growth. 
Skilled migrants gain international exposure and contribute to the advancement of host 
nation. On the other side, they send money back to the home country which is referred 
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to as remittances. Worker remittances are considered as one of the most valuable source 
of income notably for developing economies. Ratha (2005) stated that remittances are 
assumed as a stable source of income in comparison to foreign direct investment. However, 
Hassan et  al. (2013) cited that remittances inflow appeals foreign direct investment into 
the country and hence boost economic growth. Socially, remittances play a crucial role in 
household improvement.

In recent times, according to a World Bank press release, it is officially announced that 
remittances flow to developing countries in 2015 has recorded US$ 431.6 billion.1 Thus, 
the flow of remittances improves the livelihood of households, helps in educational attain-
ment, and ultimately increases the national output. As a result, policy makers embarked 
on the debate on remittances flow and its consequences (Campbell 2009; Adams and Cue-
cuecha 2010; Anyanwu and Erhijakpor 2010; Viet Cuong and Mont 2012; Docquier et al. 
2012; Köllner 2013; and so forth). The main idea emerging from the above-mentioned 
studies was that remittances are vital for developing nations in terms of living standards, 
poverty elevation, and subsequent growth in the economy.

The graph of migrants from developing to developed nations has risen and the policy 
makers have been reviewing the merits and demerits of remittances in developing coun-
tries. Numerous studies have discussed the channels of remittances through which it can 
help households and the economy at large (Taylor 1992, 1999; Orozco 2002; Adams 2011). 
Remittances directly provide money to people, reduce poverty, and contribute in generating 
money for the receiving economy. They further play a vital role in raising the consumption 
pattern of recipients and increasing the human capital investment. Pant (2008) maintained 
that remittances can be used to enhance the purchasing power by the increasing demand of 
a product, and hence it will ultimately affect the economy. Extant studies have also focused 
on remittances and human capital development (Calero et  al. 2009; Acosta et  al. 2007). 
These studies have proved that there is a direct association between remittances and human 
development; flow of remittances improves the life cycle of recipient families, reduces pov-
erty, increases investment in human capital, and finally boosts the economy.

The present research evaluates the effect of remittances on higher education enrollment 
in top remittances receiving countries (Bangladesh, China, Egypt, India, Mexico, Nige-
ria, Pakistan, and Philippines). The remarkable increase of remittances in these develop-
ing nations has motivated us to determine the role of remittances in the evolution of high 
skilled work force through higher education. Various studies have found positive support 
for the association of remittances and increased educational attainment. Edwards and Ureta 
(2003) and Zhunio et al. (2012) found that remittances reduce school dropout hazard rates. 
Borraz (2005) and Hanson and Woodruff (2003) also found that having a migrated fam-
ily member has a positive effect on educational outcomes. Mansuri (2006) found strong 
positive effects of temporary economic migration on investments in children’s schooling in 
Pakistan, especially for girls. But, all the above referred studies were related to either pri-
mary or secondary school qualification. We noted that in existing literature, there is a scar-
city of research where the impact of remittances on higher education has been discussed. 
Human capital investment, particularly on tertiary education, plays a key role in economic 
success of a county. As, it produces highly skilled labor that spurs the productivity of the 
nation. Thus, the present research is an attempt to fill the gap by exploring the relationship 
between remittances and the development of higher education.

1  Latest brief on Migration and Development.
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2 � Literature Review

2.1 � Theoretical Background

McKenzie and Rapoport (2011) expounded a model showing different channels through 
which workers’ remittances influence investment in human capital, notably education. 
The first channel referred to as the Remittances Effect, shows that in the wake of migra-
tion, money in the form of remittances diminishes poverty and encourages families to 
enroll their children in an educational institution. Another channel is Disruptive, which 
deals with an inverse effect. In the absence of the father or the head of the family, remit-
tances do not directly impact children; however, it inversely influences children’s perfor-
mance. The third issue is called Substitution Effect, in which children prefer to migrate 
rather than to enroll in a school or any other institution.

2.1.1 � Development of Labor Force: Theoretical and Empirical Perspective

Several existing studies suggest that remittance is an extra income of non-workers for 
their family members, and it is theorized that the existence of remittances causes a fall 
in labor force development. Similarly, a fundamental concept of getting involved in 
labor force depends on the workers’ income. This indicates the amount of extra income 
the individual would need to be encouraged for giving up one unit of leisure during his 
unemployment period. Rodriguez and Tiongson (2001) and Funkhouser (1992) found 
remittances as a reducing factor of labor force development.

Secondly, if children build up a perception about their immigrant parents getting 
higher remunerations in unskilled employments, they will lose motivation to pursue 
higher levels of education. The results of Kandel and Kao (2001) found migration as 
an alternate factor to attain economic achievement without pursuing higher education. 
Children and migrant parents may possibly increase their chances to migrate without 
getting more education due to the fact that the marginal return to education is higher in 
the receiving country as compared to their host country (Kandel and Kao 2001; McKen-
zie and Rapoport 2011). Likewise, Stark and Wang (2002) stated that migration may 
have a positive effect on educational investments in developing countries, as it is used as 
a substitute for education subsidies.

2.1.2 � Remittances and Human Capital: Theoretical and Empirical Perspective

Kroeger and Anderson (2014) studied the impact of remittances on the human capital 
of children and found no correlation between schooling and remittances. Salas (2014) 
examined the relationship between international remittances and human capital forma-
tion, and their results revealed a positive and significant impact implying that due to 
international remittances, there is a probability of acquiring higher education. Simi-
larly, Hines (2014) explored the association of migration remittances with human capi-
tal investment and found a significant impact of remittances on educational investment. 
Köllner (2013) examined the relationship between remittance and educational level, and 
revealed positively significant outcomes. In addition, Matano and Ramos (2013) estab-
lished the link of remittances with educational attainment, and the results showed that 
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the chances of getting an education in remittance receiving families increases by 34% 
on an annual basis.

On the other hand, Hassan et al. (2013) investigated the consequences of workers’ remit-
tances on human capital and concluded that the remittances show insignificant impact on 
education because the money, which is sent by migrant parents, is spent on other expenses 
rather than their children’s education.

2.1.3 � Remittances and Higher Education Development: Empirical Evidence

Many studies have been conducted to find the connection between remittance flow and 
investment in education, and it is found that remittance flow among poor families, encour-
ages parents to send their children to school (Griffith and Rothstein 2009). Remittances 
have a direct impact on education, as it increases enrollment of students in primary educa-
tion and reduces child labor (Edwards and Ureta 2003; Calero et al. 2009; Mansuri 2006). 
It is also found that remittances do not merely enhance primary education interest, but also 
provide opportunities for higher education (Bouoiyour and Miftah 2015; Docquier and 
Rapoport 2012; Satti et al. 2016). Numerous studies have proven the direct and significant 
relationship of foreign remittances and educational development (Adams and Cuecuecha 
2010; Acosta et al. 2007; Di Maria and Lazarova 2012; Vogel and Korinek 2012; Zhunio 
et al. 2012; Alcaraz et al. 2012; and others).

Migration has also played a significant role in promoting education, as immigrants send 
money to their families, which positively influences their children’s education and raises 
their chances of acquiring quality education (Hines 2014; Salas 2014). Antman (2012) 
highlighted the fact that remittances do effect education, but the place of migration also 
matters. In addition, parental education and remittances both influence children to attain 
education and subsequently, it spurs the productivity of the country (Edwards and Ureta 
2003; Acosta et al. 2007). Amuedo-Dorantes and Pozo (2010) found that the flow of remit-
tances augments the appearance of students in the school. Moreover, international remit-
tances using a domestic level of data help eradicate poverty and social issues (Adams and 
Page 2005; Lokshin et al. 2010).

On the contrary, some researchers have found negative or no correlation among remit-
tances and education development. Some studies have reported that remittances do not 
encourage education and have an inverse effect on education, because in the absence of 
parents, children are not properly guided (Mckenzie and Rapoport 2011; Nguyen and 
Nguyen 2015; Javed et al. 2015). Likewise, maternal education is also one of the determi-
nants which affect children’s enrollment (Hu 2012). Cattaneo (2011) also found no correla-
tion between remittances and education.

To sum up, the majority of the previous studies have corroborated the positive link-
age of remittances and school education. Remittances not only influence household and 
education, but also indirectly increase the productivity and subsequent economic growth. 
Oppositely, there were some studies that rejected the positive relationship of remittances 
and school education.

From the above reviewed literature, we can conclude that existing literature has only 
tried to explain the impact of remittances on school (primary) education and the opportuni-
ties for higher education. However, these studies have not focused on the direct effect of 
remittances in the development of higher education. This paper is an attempt to fill this gap 
in the literature by exploring the role of remittances in the development of higher education 
in high remittance receiving middle-income countries.
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3 � Data and Methodology

We used balanced panel data from 1994 to 2013 from top eight middle Income Group 
remittance recipient countries, as classified by the World Bank in 2015 (Table 1).

3.1 � The Dependent, the Control and the Independent Variable

The dependent variable Higher education development (HED) is measured through the 
enrollment in higher education. It is defined as the number of people enrolled in higher 
education institutions during a year and the data on it were drawn from Thomson Reu-
ter Datastream. For the control variable, per-capita income and for focused variable, the 
worker remittances, were used. We used data reported by World Bank for each country.

where, ‘ X’ = control variable.
There is a limitation in the model due to non-availability of secondary data on other 

determinants of enrollment in higher education. We have considered variables like Govern-
ment expenditure on education (% of government expenditure, % of GDP), Government 
expenditure on higher education, number of higher education institutes, educational attain-
ment till graduation, educational staff compensation at tertiary, academic staff at tertiary 
level etc., but does not find the consistent data for all the countries. Due to this non-availa-
bility of the data the model cannot be controlled. It would have been better if we could have 
controlled the model with vital factors such as parents’ education, parents’ occupational 
status, and the labor market demand for higher education, in determining the effect of 
remittance on higher education enrollment. Despite these limitations, the results from the 
PMG/MG remain robust from a descriptive and policy standpoint. The only consequence 
is that the marginal effects of remittances on higher education development outcomes may 
need to be interpreted with caution until data on controlling variables become available.

3.2 � Static vs Dynamic Panel Models

On reviewing different frameworks available for panel data analysis in terms of efficiency 
and consistency, we noted that standard panel data analysis, like pooled OLS, fixed effect, 

(1)lnHEDi,t = �0 + �1 lnREMi,t + �1Xi,t+ ∈it

Table 1   Top remittance-
receiving Countries, 2015. 
Source: Migration and 
Remittances Factbook 2016

Country US$ in billion Income-group

India 72.2 Middle
China 63.9 Middle
Philippines 29.7 Middle
Mexico 25.7 Middle
France 24.6 High
Nigeria 20.8 Middle
Egypt 20.4 Middle
Pakistan 20.1 Middle
Germany 17.5 High
Bangladesh 15.8 Middle
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and random effect, has some sort of limitations. Pooled OLS does not consider heterogeneity 
in the cross-section, foist collective intercept, and slope coefficients which makes it a highly 
restrictive model. The fixed effect model while retaining the assumption of estimators hav-
ing a common slope and variance tried to overcome the restriction of the pooled OLS model 
by introducing cross-section specific intercepts and dummy variables to capture the time and 
cross-section effect. However, this estimator remains less efficient due to loss in degree of free-
dom (Baltagi 2008). Moreover, when some regressors are endogenous, the fixed effect model 
produces biased parameter estimates (Campos and Kinoshita 2008). Although the problem 
of degree of freedom in the fixed effect model is overcome by the random effect model by 
assuming common intercepts, its assumption that all models are time invariant which implies 
strict exogeneity is often invalid.

In recent literature, researchers used GMM-difference and GMM-system estimators to 
estimate panel data model, but according to Roodman (as cited in Samargandi et al. 2015) 
for small N and large time series, GMM estimators produce spurious results. Moreover, these 
estimators only capture short run dynamics of panel data and the assumption of homogeneity 
of lagged dependent variables leads to biased estimates. Within case of large time span, the 
number of instruments required gets larger and the validity of Sargan test of over identification 
becomes doubtful (Pesaran et al. 1999).

Pesaran et  al. (1999) suggested that for the estimation of large cross-section and time 
spanned dynamic heterogeneous panel data, panel regression and the error correction model 
should be combined by applying auto regressive distributive lag ARDLp,q procedure. This will 
incorporate heterogeneity in the cross-section.

Here, lnHED is the measure of development in higher education, ‘ X ’ represents a set of 
explanatory variables including both focused and control variables, ‘ � ’ is short-run coeffi-
cient of lagged independent variable, ‘ � ’ is short-run coefficient of lagged dependent vari-
able, ‘ � ’ represents long-run coefficients, ‘ p ’ and ‘ q ’ are the lag of dependent and independ-
ent variable respectively, ‘ i ’ represents country i = 1, 2, 3,…N , and ‘ t ’ represents time index 
t = 1, 2, 3,… T . ‘ �’is the coefficient of speed of adjustment to the long-run equilibrium, ‘ �i ’ 
is the vector of coefficients indicating the country specific effects, and ‘ ∈i ’ is the disturbance 
term with different variances across groups.

Equation (1) with all the dynamic and error correction terms can be estimated by using the 
mean group (MG) model estimators (Pesaran and Smith 1995) which impose no restrictions, 
as using Pooled mean group (PMG) model estimators impose common long-run effects, and 
by using Dynamic fixed effect which constrains slope coefficient and error variances to be the 
same (Pesaran et al. 1999).

(2)

Δ lnHEDi,t =�
i
[

lnHEDi,t−1
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� i
0
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4 � Model Selection

To estimate the relationship between remittances and higher education development, we 
used two dynamic models MG and PMG . As this study’s focus is only middle-income 
class countries, we can expect the sample to be homogenous with respect to higher educa-
tion development and remittance. Finally, we used Hausman test to pick the suitable test 
outcome for the interpretation and policy recommendation.

4.1 � Empirical Analysis

To determine the long-run relation between variables, it has become a norm to check vari-
ables (series) for I(1) . Since we are using panel data, we analyzed our data for cross-section 
dependence, before testing it for the unit root. For the examination of cross-section depend-
ence and independence, we used Pesaran (2004) CD test, because applying conventional 
unit root test, when there is cross-section dependence in the data, may result in weak find-
ings with low power of the test. The CD test results for lnHED, lnREM, and lnPCI are 
presented in Table 2. The test statistics suggest for the rejection of null hypothesis of cross-
section independence at 1% significance level. The rejection of this null hypothesis has 
motivated us to use second-generation unit root test developed by Pesaran (2007), called 
CIPS test. The results of the CIPS unit root test with constant and trend terms with one 
lags are also presented in Table 2. It can be noted from the CIPS unit root test statistics that 
at I(0) level all studied variables have a unit root and they become stationary at first differ-
ence, hence they all are integrated at order I(1) . This finding also suggests that there may 
be a cointegration relationship between these variables.

The first step in the data analysis is to establish the order of integration of the vari-
able in question. Once it is established, the test of cointegration is applied to verify the 
existence of least one linear relationship among the variables. We started with the test 

Table 2   Tests for cross-sectional dependence, panel unit root and panel cointegration results

a Rejection of H0 of Pesaran (2007) CD test and also the rejection of H0 of CIPS at 1%

LREM LHED LPCI

Panel A: Variables
 Pesaran CD test 20.164a 21.138a 21.810a

 p value 0.000 0.000 0.000
Panel B: The unit root test with cross-sectional dependence
 CIPS test (level) − 2.630 − 1.989 − 3.158
 CIPS test (first difference) − 4.521a − 3.464a − 5.190a

Panel C: Panel cointegration test
 Kao-ADF − 1.589 (0.005)
 Pedroni v—Statistics 4.288 (0.000)

Westerlund panel cointegration test
 Group—τ − 11.250 (0.018)
 Group—α − 3.047 (0.160)
 Panel—τ − 6.963 (0.063)
 Panel—α − 7.204 (0.095)
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of the null hypothesis of no cointegration. Panel C in Table 2 reports Kao’s (1999) ADF 
based tests and Pedroni’s (2004) v − Statistics . Both the tests reject the null hypothesis 
of no cointegration at 1% significant level. However, in the presence of cross section 
dependence, for increasing the robustness of our test, we used Westerlund (2007) error 
correction based panel cointegration test. Westerlund (2007) test reports four Gaussian 
distributed tests: roup−�,Group − �,Panel − � and Panel − � . The initial two tests are 
mean-group tests and the next two tests are performed under the assumption of common 
error-correction parameter a; cross cross-section units. The results of Westerlund’s tests 
are somewhat mixed. Group−�,Panel − � and Panel − � support Panel cointegration at 
5, 10, and 10% respectively. Hence overall test results of panel cointegration tests con-
firm a long-run cointegration relationship among the considered variables.

We estimated Eq. (2) with PMG and MG. As we were studying only top remittance 
receiving and middle-income group countries, we presumed that they have similar eco-
nomic growth and higher education development, and we may expect that our data is 
homogeneous. Moreover, in the short-run, there can be a country specific heterogeneity 
owing to the local laws and regulations.

Under long-run homogeneity assumption, PMG estimators are more efficient as com-
pared to MG estimators. Subsequently, PMG is more suitable for this analysis. Nonethe-
less, to pick between the PMG and MG estimators we used the Hausman test. The Haus-
man test, test for the significant difference between the MG and PMG estimation and the 
null hypothesis is that the difference between PMG and MG is not significant. If p value 
of the Hausman test is greater than 5% level of significant we reject the null hypothesis 
and we use PMG estimations.

For ARDL lag structure we used Schwartz Bayesian criterion and we impose follow-
ing lag structure (1, 1, 1) for higher education development, remittance, and income.

Table 3 report the results of PMG and MG estimation along with the Hausman test to 
measure the efficiency and consistency among them. According to the PMG estimator 
remittance has a positive and significant impact on higher education development in the 
long-run and have negative and significant influence in the short run. Whereas the MG 

Table 3   Pooled mean group and mean group estimation

Number of observation per group is 28, AIC has been used to select the lag orders for each group
Dependent variable: Higher education development (HED)

PMG estimates MG estimates

Coef. SE t-Ratio p value Coef. SE t-Ratio p value

LREM 0.207 0.067 3.090 0.002 0.129 0.189 0.690 0.493
LPCI 0.891 0.149 5.980 0.000 0.985 0.311 3.170 0.002
Hausman test statistic: h = 0.24, p value = 0.885
Error correction coefficients
ECT − 0.035 0.077 − 0.450 0.650 − 0.101 0.089 − 1.140 0.254
Short-run coefficients
D1 (LREM) − 0.030 0.015 − 2.060 0.039 − 0.030 0.015 − 1.970 0.049
D1 (LPCI) 0.025 0.093 0.270 0.787 0.010 0.095 0.100 0.920
Constant 0.109 0.056 1.930 0.053 0.977 0.368 2.660 0.008
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estimator has a positive and insignificant coefficient in the long run but negative and 
significant coefficient in the short term.

4.2 � Conclusion and Policy Implications

The purpose of this study is to examine the remittance and education development nexus 
in eight middle-income group countries namely Bangladesh, India, China, Egypt, Pakistan, 
Philippine, Nigeria, and Mexico. The data is taken from 1994 to 2013 and the panel ARDL 
approach has been used to analyze the long run relationship. The study concludes that remit-
tance plays a significant role in the education development. From the policy perspective, the 
positive association between the inflow of remittance and education development advocates 
that the remittances should be encouraged. The policy makers should make those reforms that 
help increase the inflows of the remittances. The government should also focus on lowering 
remittance transfer fee, as this will help in minimizing the remittance inflows through unau-
thorized channels. The financial institutions should also target migrant families and give sav-
ing plans and products to the target group. They should be given interest on their savings, as 
this will help the financial institutions to attract more remittances in the region.

The government should encourage the migrants and their families to invest in the capital 
accumulation projects which will be beneficial for them as well as the country. The govern-
ment should develop linkages with the financial institutions and develop new channels through 
which the remittances can be sent/delivered, in order to encourage the migrants to save and 
use those remittances in a productive manner. The government should also ensure that the 
migrants get an attractive exchange rate as it will increase the remittance inflows. Another 
way through which remittances can be increased is making the transfer process easier, quicker, 
and more reliable. The strategies that encourage remittances to be used as a business invest-
ment should be encouraged. It has an indirect link with the education ratio, because when 
higher income is earned through the investment, it also increases the education rate. Moreover, 
awareness programs related to the importance of education should be conducted in these mid-
dle-income countries. These programs will increase the awareness and importance associated 
with child education, which in turn will increase the expenditure share and ultimately upsurge 
the usage of remittance amount on education.

The one of the main limitation of the study is the model limitation. The non-availability of 
secondary data on the variables like Government expenditure on education (% of government 
expenditure, % of GDP), Government expenditure on higher education, number of higher edu-
cation institutes, educational attainment till graduation, educational staff compensation at ter-
tiary, academic staff at tertiary level etc., Due to this non-availability of the data the model 
can be controlled. This set the direction for the future researches by suggesting to add more 
education related variables to make the model more robust (e.g. scholarships, free education, 
Stipend, parents’ education, parents’ occupational status, and the labor market demand for 
higher education, etc.). These studies can be done by using the primary type of data. Addi-
tionally, a contrasting study of private and public educational institutions should also be con-
ducted in order to check the impact of remittances on higher education enrollment in the target 
countries.
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