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Abstract 
This paper examines the impact of remittances on financial sector development in a 
panel of 19 developing countries. Contrary to previous studies that focus on mean 
effects, it uses quantile regression methodology to examine whether the effect of re-
mittances on financial development is the same for less and more financially devel-
oped countries. The results point out that remittances promote financial develop-
ment only in less financially developed countries. Further, the effect of income is 
positive and larger in less financially developed countries. Trade openness is posi-
tively related to financial development while inflation and urbanization are negative-
ly related to it. 
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1. Introduction 

Remittances have become an important source of foreign exchange earnings for devel-
oping countries. Over the period from 1970 to 2013 developing countries received sig-
nificant amount of remittances. Remittance inflows to Sub-Saharan Africa increased 
from 0.9 percent of GDP in 1994 to 1.6 percent in 2004 and reached 2.3 percent in 2014. 
In South Asia, remittances increased from 2.2 percent of GDP in 1994 to 4.5 percent in 
2014. Given the increasing volume of remittance inflows to developing countries, a 
number of studies have analyzed their development impact with more focus on the 
growth-enhancing and poverty-reducing effects. Remittances increase economic growth 
and reduce poverty by stimulating per capita income of the recipient country, enabling 
households to overcome credit constraints and improving human development. How-
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ever, the findings by [1]-[4] showed that the impact of remittances on growth and po-
verty depends on the level of financial development and how remittances are spent. 
Another strand of literature has analyzed the impact of remittances on the financial 
sector development. Theoretically, this relationship is ambiguous. Money transferred 
through financial institutions can enable households to gain access to financial pro- 
ducts and services provided by financial institutions. If financial institutions perceive 
remittances to be stable, they might become more willing to extend credit to remittance 
recipients and then the volume of credit in the economy might significantly increase [5]. 
On the other hand, because remittances reduce credit constraints, they may lower de-
mand for credit and dampen financial sector development. If recipients immediately 
spend remittances or distrust banks and prefer other ways to save their money, the vo-
lume of credit provided by financial institutions might not increase.  

On the empirical front, very few studies have examined the impact of remittances on 
financial development. [5] assessed the impact of remittances on financial sector de-
velopment for 109 countries over the period 1975-2007. Using a dynamic GMM frame- 
work, they found that remittances are positively related to financial development mea- 
sured as share of bank deposits or the ratio of bank credit to the private sector. [6] used 
fixed effects panel instrumental variables estimation and found that remittance flows to 
Sub-Saharan countries promote financial development proxied by the ratio of bank de- 
posits to GDP and the ratio of M2 to GDP. 

As can be seen, the empirical studies regarding the impact of remittances on financial 
sector development are very rare. Furthermore, the existing studies have primarily re-
lied on estimation approaches which estimate the mean effect of remittances assuming 
implicitly that the effect of financial development is the same regardless the level of fi-
nancial depth. By estimating how “on average” remittances affect financial develop-
ment these studies do not study how remittances affect countries with different levels of 
financial development. For example, while remittances may matter for average coun-
tries, it would be useful to know if they matter for less financially developed countries. 
In this paper, we not only address the question, “doremittances matter?” but also “for 
whom do remittances matter?” It is likely that the effect of remittances is different for 
less and most financially developed countries. Our work is the first to analyze the im-
pact of remittances on financial development at different points of the financial depth 
distribution. To achieve this we apply the quantile regression methodology developed by 
[7] for a panel of 45 African and Asian countries. The advantage of quantile regression 
relies in the possibility of investigating the effect of a covariate at many points of the con-
ditional distribution of the dependent variable, not only at the mean but also in the tails.  

The remainder of the article is organized as follows. Section 2 outlines the econome-
tric methodology. Section 3 describes the data and discusses the empirical results, while 
Section 4 concludes. 

2. Model and Econometric Methodology  
2.1. The Empirical Model 

To assess the impact of remittances on financial development, we specify the following 
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model: 

0 1 2 3 4it it it it it itFIN GDP REM TO INFβ β β β β µ= + + + + +          (1) 

where i is for country i in the panel, t refers to the time period, FIN stands for financial 
development indicator, GDP refers to real GDP per capita, REM is the remittances va-
riable measured as the ratio of remittances to GDP, TO stands for trade openness and 
INF is inflation rate. It is expected that economic growth, remittances and trade open-
ness increase financial deepening while inflation lowers it [8]. 

Equation (1) assumes the marginal effect of remittances on financial development to 
be the same regardless the level of financial depth. If the effect could be different for 
countries with different financial development levels, this linear relationship may be 
miss pecified. We are interested in estimating this model in a way that identifies differ-
ences in the response of financial development to remittances at various points of the 
distribution of financial development. To this end, we employ the quantile regression 
method which is a widely used estimation technique when it comes to examining the 
impact of explanatory variables at different points of the distribution of the dependent 
variable. 

2.2. Quantile Regression Methodology 

The quantile regression method was first introduced by [7] and discussed in further 
works (see [9] [10]). Compared to OLS regression, this method is more robust to out-
liers and non-normality. The quantile regression model can be formulated as follows: 

( ) 0 1 2 3 4it it it it it itq FIN GDP REM TO INFτ τ τ τ τβ β β β β µ= + + + + +        (2) 

where ( )itq FIN  is the conditional quantile of financial sector development.  
Equation (2) can be written as follows:  

( )it it ity x β τ ε= +                           (3) 

where ( )1, , , ,it it it it itx GDP REM TO INF=  is the vector of explanatory variables; ( )β τ  
are the 1k ×  regression coefficients at the τ-th quantile of the dependent variable y.  

Contrary to the usual minimization of the sum of squared residuals in the OLS case, 
the quantile regression estimator minimizes the weighted sum of absolute deviations: 

( ) ( ) ( )min 1
it it it it

it it it it
y x y x

y x y x
τ τ

θ θ θ
τ β τ τ β τ

≥ ≤

 
− + − − 

 
∑ ∑          (4) 

We have as many estimators of β as values of [ ]0,1τ ∈ . The special case 0.5τ =  
which minimizes the sum of absolute residuals corresponds to median regression. The 
first quartile is obtained by setting 0.25τ =  and so on. As one increases τ  from 0 to 
1, one traces the entire conditional distribution of financial development. It is in this 
way that quantile regression allows for parameter heterogeneity in the response of the 
dependent variable to explanatory variables. 

Previous panel quantile regressions do not take into account unobserved country hete-
rogeneity. In this paper, we perform panel quantile regressions with fixed effects follow-
ing the two-step method suggested by [11]. Following this approach, a fixed-effects re-
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gression is estimated as a first step. As a second step, these fixed effects are used to de-
mean the dependent variable and this transformed variable is taken as the dependent 
variable in the quantile regression described above. The use of panel quantile regres-
sions with fixed effects improves the usual panel pooled data regressions by exploring 
simultaneously two kinds of heterogeneity: unobserved country heterogeneity via fixed 
effects and common heterogeneity via covariates effects along the dependent variable 
distribution. 

3. Data and Empirical Results 
3.1. Data and Descriptive Statistics 

The empirical analysis uses annual time series data for 19selected countries: Benin, 
Burkina Faso, Cameroon, Cote d’Ivoire, Ghana, Kenya, Mali, Niger, Nigeria, Senegal, 
South Africa, Bangladesh, China, India, Indonesia, Malaysia, Pakistan, Philippines, and 
Thailand. The countries were chosen based on data availability. The variables under 
study are: remittances as share of GDP, real GDP per capita expressed in constant 2005 
US dollar, the ratio of domestic credit to private sector by banks as share of GDP used 
as an indicator of financial development, trade openness measured by the ratio of ex-
ports and imports to total GDP, inflation rate measured as the growth rate of consumer 
price index and urbanization as share of total population. All the data cover the period 
1987 to 2013 and are obtained from the 2015 World Development Indicators by the 
World Bank. The data were converted into natural logarithms, except inflation rate. 

Table 1 gives some descriptive statistics of the data. The Table shows one measure of 
tails i.e. the Kurtosis among other descriptive statistics. Kurtosis measures the peaked-
ness or flatness of the distribution of the series. It is well known that whenever this 
quantity exceeds 3, we say that the data feature heavy tails. It is evident that most of the 
variables are leptokurtic. Another statistic is the Skewness that measures the asymmetry 
of the distribution of the series around its mean. A formal test of normality combining 
the Kurtosis and the Skewness is given by the Jarque-Bera test statistic, which suggests 
that all variables follow non normal distribution. 
 
Table 1. Descriptive statistics. 

Variables Obs. Mean Std. Dev. Min Max Kurt. Skew. JB 

GDP per capita 513 6.73 0.82 5.52 8.86 3.15 0.93 75.39 

Remittances 513 0.24 1.38 −4.75 2.58 2.87 −0.57 28.36 

Finance 513 3.22 0.84 1.14 5.11 2.61 0.28 10.27 

Trade 513 3.98 0.48 2.51 5.39 3.84 0.38 27.92 

Inflation 513 7.40 9.65 −14.21 72.83 15.27 3.01 4000.24 

Urbanization 513 3.53 0.38 2.57 4.29 2.63 −0.54 27.89 

Note: JB refers to the Chi2 statistic from the Jarque-Bera test of normality. 
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3.2. Unit Root and Cointegration Test Results 

Before carrying out the empirical analysis, we test for stationary and cointegration to 
make sure that all variables in the model are cointegrated. We test for stationarity using 
[12]-[14] unit root tests. The results reported in Table 2 strongly suggest that the va-
riables in level are non-stationary and stationary in first differences. Consequently, 
panel cointegration tests can be employed to study the long-run relationship.The re-
sults of the Johansen-Fisher cointegration test non-reported here support the existence 
of a long-run relationship between the variables. 

In a panel framework, several linear estimators can be used to estimate a cointegrat-
ing relationship: OLS, fixed-effects (FE), Fully Modified OLS (FMOLS) and Dynamic 
OLS (DOLS). [15] analyzed the properties of the OLS estimator and showed that the 
FMOLS and DOLS estimators may be more promising in cointegrated panel regres-
sions. However, [16] showed that both the OLS and FMOLS have small bias and that 
the DOLS estimator outperforms both estimators. For comparison purposes, we per-
form these conditional mean methods. The results of OLS, FE, DOLS and FMOLS re-
gressions are given in Table 3. As can be seen, GDP per capita is robustly and signifi- 
 
Table 2. Results of panel unit root tests. 

Variables 
Level  First difference 

IPS LLC PP Fisher IPS LLC PP Fisher 

Finance 
0.145  

(0.557) 
−0.855 
(0.196) 

27.164 
(0.904) 

−13.287* 

(0.000) 
−13.469* 
(0.000) 

249.000* 
(0.000) 

GDP per capita 
7.444 
(1.00) 

4.038 
(1.00) 

22.605 
(0.977) 

−10.107* 
(0.000) 

−10.449* 
(0.000) 

185.429* 
(0.000) 

Remittances 
−1.106 
(0.134) 

−2.465* 

(0.006) 
41.955 
(0.303) 

−16.463* 
(0.000) 

−17.557* 
(0.000) 

307.829* 
(0.000) 

Trade 
−0.922 
(0.178) 

−1.924* 
(0.027) 

47.420 
(0.140) 

−17.130* 
(0.000) 

−17.706* 
(0.000) 

348.262* 
(0.000) 

Inflation 
−9.609 
(0.000) 

−10.474 
(0.000) 

170.802 
(0.000) 

−21.569 
(0.000) 

−22.187 
(0.000) 

461.298 
(0.000) 

Urbanization 
10.997 
(1.000) 

9.845 
(1.000) 

86.967* 

(0.000) 
3.364 

(0.999) 
5.856 

(1.000) 
98.960* 

(0.000) 

Note: IPS, LLC and PP-Fisher are the Im, Pesaran and Shin (2003), Levin, Lin and Chu (2002) and Maddala and Wu 
(1999) Fisher-PP panel unit root tests.  Values in parentheses are p-value. * (**) signifies rejection of the unit root 
hypothesis at the 5% (10%) level. 
 
Table 3. Conditional mean methods.  

 OLS FE DOLS FMOLS 

GDP per capita 
1.141* 

(24.272) 
0.585* 
(6.59) 

0.192 

(0.843) 
0.520* 
(3.617) 

Remittances 
0.066* 
(3.674) 

0.012 
(0.64) 

−0.032 
(−0.603) 

0.007 
(0.210) 

Trade 
−0.088 

(−1.559) 
0.278* 
(3.82) 

−0.049 

(−0.265) 
0.328* 
(2.860) 

Inflation 
−0.006* 
(−2.504) 

−0.007* 
(−4.26) 

−0.007 

(−1.533) 
−0.011* 
(−4.320) 

Urbanization 
−0.876* 
(−9.769) 

−0.440* 
(−2.74) 

0.716 
(1.391) 

−0.358 
(−1.372) 

Note: The asterisks ** and * denote significance at the 10% and 5% levels, respectively. 
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cantly positively related to financial deepening. Further, remittances are positively re-
lated to financial development only in the OLS regression. Trade openness improves 
financial sector development in FE and FMOLS specifications while inflation is nega-
tively related to financial development in three models. Urbanization is found to reduce 
bank credit to private sector in both OLS and FE models. 

3.3. Results from Quantile Regressions 

We report in Table 4 results from quantile regression for the 10th, 25th, 50th, 75th and 
90thquantiles. Figure 1 illustrates how the magnitude of the coefficients of the cova-
riates varies over quantiles. The results suggest some important differences across dif-
ferent points in the conditional distribution of financial development. The estimates 
show that per capita income is positively related to financial depth and the effect is de-
creasing overquantiles. For example, a 10% increase in income increases bank credit by 
7.7% at the lower level of financial deepening but by 4.4% at the higher level of financial 
depth.  

Another interesting result is the effect of remittances on domestic credit to private 
sector as share of GDP. This is a variable that was found to be insignificant in the DOLS 
and FMOLS regressions which focus on the mean effect. In the quantile regressions this 
variable has various effects on countries with different levels of financial development. 
The effect of remittances is positive and significant at the 0.25 quantile and lower, and 
negative at the 0.60 quantile and higher. Then remittances promote financial develop-
ment in countries with lower level off inancial development.  

With respect to the other covariates, trade openness is positively related to financial 
development and the effect is larger at the 0.75 quantile. Inflation and urbanization are 
negatively associated with financial development. 
 
Table 4. Panel quantile regression results.  

 
Quantile Test of symmetry1 Test of 

equality2 
q10 q25 q50 q75 q90 q10 = q90 q25 = q75 

GDP  
per capita 

0.769* 
(20.28) 

0.719* 

(21.40) 
0.533* 

(12.36) 
0.483* 

(15.15) 
0.443* 
(6.07) 

16.27* 
(0.000) 

34.65* 

(0.000) 
12.10* 

(0.000) 

Remittances 
0.072* 

(4.60) 
0.060* 

(4.01) 
−0.019 
(−1.05) 

−0.045* 

(−2.90) 
−0.050* 

(−2.43) 
26.71* 

(0.000) 
36.09* 

(0.000) 
12.87* 

(0.000) 

Trade 
0.207* 

(5.13) 
0.205* 

(4.87) 
0.378* 
(7.84) 

0.433* 
(14.98) 

0.420* 

(6.33) 
7.77* 

(0.005) 
27.44* 

(0.000) 
8.71* 

(0.000) 

Inflation 
−0.007* 
(−2.94) 

−0.008* 

(−2.98) 
−0.009* 

(−3.62) 
−0.009* 

(−4.40) 
−0.011* 

(−2.91) 
0.85 

(0.357) 
0.11 

(0.738) 
0.27 

(0.900) 

Urbanization 
−0.582* 

(−8.23) 
−0.543* 

(−8.37) 
−0.443* 

(−5.19) 
−0.464* 

(−6.63) 
−0.254* 

(−2.19) 
6.53* 

(0.010) 
1.02 

(0.312) 
1.90 

(0.109) 

Constant 
−1.024* 
(−5.58) 

−0.684* 

(−3.67) 
−0.198 

(−1.07) 
−0.163 
(−1.29) 

−0.076 

(−0.37) 
13.04* 
(0.000) 

19.21* 

(0.000) 
8.93* 

(0.000) 

Note: The asterisks ** and * denote significance at the 10% and 5% levels, respectively. (1)F-statistic and associated 
p-values for symmetry test. (2)F-statistic and associated p-values are reported for the test of equality of the coefficients 
across quantiles (i.e. q10 = q25 = q50 = q75 = q90). 
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Figure 1. Parameter estimates of quantile regressions and their confidence intervals. Note: The x-axis represents the condi-
tional quantile of financial development measured as the share of bank credit to private sector to GDP. The solid line 
represents the quantile regression estimates and the shaded grey area plots the 95 percent confidence band. 

4. Conclusions 

This study has used panel quantile regression methodology to investigate the nonlinear 
effect of remittances on financial development in a panel of 19 developing countries. 
The use of panel quantile regressions with fixed effects improves the usual panel pooled 
data regressions by exploring simultaneously two kinds of heterogeneity: unobserved 
country heterogeneity via fixed effects and common heterogeneity via covariates effects 
within the quantile estimation. The results show that some determinants of financial 
development happen to be more important in less financially developed countries. In 
particular, we found that the effect of per capita income is positive and decreases with 
quantiles, suggesting that economic growth increases more financial development in 
less financially developed countries. Furthermore, remittances promote financial de-
velopment in less financially developed countries while they are negatively related to 
financial development in more financially developed countries. In addition, the results 
indicated that trade openness is positively related to financial development while infla-
tion and urbanization are negatively related to it. These findings give the insights that 
the effects of these factors may have been overestimated in previous studies that fo-
cused on mean effects. 

They also suggest that remittances can contribute to increase financial intermedia-
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tion in less financially developed countries by bringing recipient households into the 
formal financial sector. Given this effect, governments should make efforts to reduce 
transaction cost of remittances. Lowering the transaction cost of remittances would 
help to increase the volume of official remittances and therefore the current levels of 
financial development. This will have a positive effect on economic growth if these 
funds are channeled into productive uses. 
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