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Abstract: This paper examines the impact of inward remittances flows on per capita gross domestic
product (GDP) growth in Bangladesh during 1976–2012. We find that the growth effect of remittances
is negative at first but becomes positive at a later stage, evidence of a non-linear relationship.
Unproductive use of remittances was rampant in the beginning when they were received by
migrant families, but better social and economic investments led to more productive utilization
of remittances receipts at later periods. This suggests a U-shaped relationship between remittances
and per capita GDP growth. Unlike what is suggested in the literature, that the effect of remittances
is more pronounced in a less financially developed economy, our evidence does not show that
the effect of remittances on per capita GDP growth in Bangladesh is conditional on the level of
financial development.
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1. Introduction
The importance of workers’ remittances to the economies of developing countries cannot be
ignored. With globalization, many developing economies in the world are transmuting towards more
open markets with freer flows of goods and factors, including labor across borders. Remittances—the
unrequited transfer of funds by the migrants to their families at home—are a source of foreign exchange
which is much needed in developing economies. It is a more stable and less volatile source of external
finance when compared to the other forms of flows that include official development assistance (ODA)
and foreign direct investment (Ratha 2007). Given the surge in the flows of remittances worldwide
(IMF 2005; World Bank 2005; Ratha 2007), especially in the developing countries where remittances
are twice the size of ODA and as large as foreign direct investment (FDI), it has become important to
study the development impacts of remittances in those economies. Potentially remittances inflows can
have strong development impacts in the economy. As Kapur (2004) notes:
Remittances finance consumption, land and housing purchases and philanthropy; they
are an important source of social insurance in lower income countries; and they provide
liquidity for small enterprises (in the absence of well-functioning credit markets) as well as
capital investments—in equipment, land, wells and irrigation works and education—with
longer-term implications for economic development.
However, remittances can also have counter effects in the source economy, unlike ODA or
FDI, because it is an outcome of labor migration. Like there are externalities (positive and/or
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negative) associated with labor migration, the impact of remittances on the economy measured
at the macroeconomic, household or community level can be either positive or negative in the country
of origin. Table 1 compiles the major conclusions reached by the remittances researchers.
Table 1. Possible Positive and Negative Impacts of Remittances.
Positive Impact of Remittances

Negative Impact

•
•
Macroeconomic level

•

Strengthening balance of payments by
provision of foreign exchange
Remittances are stable and counter-cyclical

•
•
•

•
•
Household level

Community and regional level

•
•

Allow family to meet basic needs
Opening up of opportunities for investing in
children’s education, health care, etc.
Loosening of constraints in family budget to
invest in business or savings
Emergency resources
Social security resource base

•
•

Boost local economy
Financing local development projects

•

•
•

•
•

Deterioration of balance of trade by
stimulation of import and
appreciation of local currency
Deterioration of social balance
Remittances tend to decrease as
migrant community is more
established in the destination country
Economic dependency of remittances
Dependence on remittances and
neglect of local productive activities
by families
Hardly used for
productive investment

Increase inequality between families
who receive remittances and those
who do not
Inflation

Source: Adapted from Adams and Page (2005).

The development impact of remittances is a broad and complex topic. Since about 2000, there
has been a surge in researches on remittances that includes a vast literature around the topic of
development impact remittances. This paper, however, is directed towards studying only the growth
impacts of remittances in Bangladesh where “remittance that can be regarded as a sub-section of
“development impact of remittances” literature.1 Further, we focus on a single country, Bangladesh, as
a test case. A recent study by Hassan et al. (2016) showed that the remittances-growth relationship
in Bangladesh need not be linear. To be specific, they proposed that a U-shaped relationship exists
between remittances and long-run total factor productivity (TFP) growth at the macroeconomic level for
Bangladesh. The growth effect of remittances is postulated to be negative initially but become positive
later on. In this research we argue that such a non-linear relationship may also be present between
remittances and gross domestic product (GDP) growth, as in the case of TFP. Consequently, the central
motivation of this paper is to empirically verify whether a non-linear U-shaped remittances-GDP
growth nexus exists in Bangladesh. In addition, our paper differs from that of Hassan et al. (2016) in
respect to the methodological approaches undertaken. Whereas Hassan et al. (2016) uses a production
function-based approach to estimate TFP and then gauge the effect of remittances, we estimate growth
regressions having real GDP growth rate as our dependent variable in this paper. Another distinction
in our approach here is that, while the short-run dynamic analysis was of secondary importance in the
Hassan et al. (2016) paper (because TFP measures long-run growth according to Solow (1956) model),
in this paper we bring the importance of the short-run analysis in the forefront as our dependent
variable measures the year to year fluctuations in economic growth.
This paper is organized as follows. Section 2 discusses the dynamics of remittances flows along
with their utilization and other important statistics on Bangladesh. Section 3 will provide a brief
literature review of researches on remittances in Bangladesh. Section 4 will present econometric results

1

The development impact of remittances literature include (along with macro topics) those topics that study its effect on
household poverty and inequality, household’s labor supply, schooling of children, child labor, child health and other
household behaviors (e.g., savings, and expenditures). These topics use household level survey data for analysis in contrast
to the “macroeconomic impact of remittances” studies which use aggregate macroeconomic data.
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Figure 1. Remittances (REM), foreign aid (AID), and FDI flows in Bangladesh.
Figure 1. Remittances (REM), foreign aid (AID), and FDI flows in Bangladesh.
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Figure 2. Growth of remittances in Bangladesh.
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Figure 2. Growth of remittances in Bangladesh.
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receiving remittances. They found that migrants remit more than eighty percent of their income from
abroad, and that there is a significant difference in the saving rate between remittance-receiving
and non-receiving households. They also showed that the savings ratio monotonically increases
with income; for the highest remittance receiving income group saving ratio was found to be almost
three-fourths of income. One of the central findings of their study is that a large proportion of
remittances go into unproductive uses. An early quantitative study at the macroeconomic level of
remittances in Bangladesh in comparison to other Asian countries by Qubria (1986) showed that the
steady flows of remittances have eased the foreign exchange constraints, improved the balance of
payments and augmented national savings.
One of the first studies to estimate the welfare effects of remittances in Bangladesh was
conducted by Stahl and Habib (1989). The authors used the computable general equilibrium (CGE)
modelling framework to show that even if only small proportions of remittances income go to direct
investment while the majority go to serve the purpose of consumption needs, remittances could still be
developmental because remittances tended to be spent within those sectors which had relatively strong
linkage with the rest of the economy. Thus many sectors not directly benefiting from the remittance
expenditure would nonetheless experience an increase in demand for their output inducing investment
in their sectors and expanding employment. In a theoretical paper relating to labor exporting Asian
economies like Bangladesh, Qubria (1997) simultaneously combined migration and remittances. Their
model showed that if migration is accompanied by sufficiently decent per capita remittances that
exceeded the source-country wage rate, then it will enhance the growth rate of the labor-exporting
country. In this manner remittance works as a pro-growth external flow.
Murshid et al. (2002) investigated the prospects and challenges of officially channeling remittances
through the national and multinational banks. They provided a Keynesian-type analysis of the
macroeconomic effects of remittances and estimated a simple remittances multiplier equaling 3.33
indicating that a 1 million taka (Bangladeshi local currency) increase in remittances would increase
national income by 3.33 million taka. Siddiqui and Abrar (2003) used survey data to qualitatively
investigate the nature and dynamics of people linked through remittances and the linkage between
workers’ remittances and micro-finance institutions in channeling remittances in Bangladesh. By
surveying one hundred households, they provided detailed characteristics of the remittance receiving
households, their socioeconomic profiles and the different ways remittances are used by them. For
example, the study found that more than half the remitters, three quarters of whom are less than thirty
five years of age, were married but sent money to their parents who are typically more than fifty years
of age, half of whom are illiterate. The study also reported that some portion of remittances were
invested in land and did not go towards savings, while a substantial part of remittances were used to
finance migration of other family members. There was some discussion as to how to extend the micro
finance institutions (MFI) network to channel in official remittances and direct them to productive
usage. In a similar paper, Azad (2004) outlined the various diaspora-based investment instruments to
attract migrants’ remittances through official channels. The complementary role that various MFIs can
play to expand financial access in rural and remote areas and funding of micro-enterprise activities
were highlighted in the research. Siddqui (2004) scripted the various layers of agents and categories
of institutions that are involved in the remittances transfer process. These include government
ministries, training institutes, civil society, commercial banks, Bangladesh Bank (the central bank of
Bangladesh), MFIs, investment instruments, specialized bank accounts, legal framework governing
remittances flows and money laundering vehicles. Formulating policies to improved coordination
among these institutions could make remittances transfer more efficient. The study showed that the
general perception of remittances going to unproductive use has no empirical validity anymore. While
remittances might have been under-utilized by the migrant families in the late 1970s or early 1980s,
evidence suggested that in 1990s the migrants families effectively utilized the remittances they received
by investing in nutritious food for the family members, health, education, land purchase and financing
migration of other family members. De Bruyn and Kuddus (2005) studied the various impacts that
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remittances have on households and on the broader community level in Bangladesh and discussed the
various means through which government or NGOs can enhance the impact of remittances.
Barua et al. (2007) studied on major macro determinants of remittances receipts in Bangladesh.
Khan (2008) used Household Income and Expenditure Survey 2005 data to infer about the status of
poverty in Bangladesh and estimated that remittances receipts lead to an approximately eighteen
percent decline in poverty. Buchenau (2008) qualitatively outlined on how the various aspects of
migration and remittances in Bangladesh are related. They provided a framework for analyzing the
link between migration, remittances and poverty at both the household and macro level.
In general, the international literature investigating the topic on whether remittances contribute
to growth and development is divided. The more optimistic group advocate that there exists a direct
or indirect positive developmental impact role of remittances This positivity stems from inflow
of remittances that can lead to accelerated investments in physical and human capital, remove
households’ credit constraints, protect the economy from different types of shocks and thus contribute
towards long-run growth (Adams 2005; Yang 2008; Gupta et al. 2009; Giuliano and Ruiz-Arranz 2009;
Chami et al. 2008, 2009; Catrinescu et al. 2009; Faini 2006; IMF 2005; Rao and Hassan 2011,
2012a, 2012b; World Bank 2005, 2006, 2008; Siddique et al. 2012). Additionally, remittances can
reduce household poverty and aid the accumulation of human capital (see Adams and Page 2005;
Hanson and Woodruff 2003; Cox-Edwards and Ureta 2003; Frank and Hummer 2002; Hildebrant and
McKenzie 2005). On the other hand, the less optimistic group suggests that remittances can act like a
curse and lower the long-run growth of the recipient economies. For instance, Stahl and Arnold (1986)
showed that savings from remittances are primarily used for consumption; Chami et al. (2003) showed
that remittances receipts can reduce labor force participation in addition to harming the tradable goods
sector by appreciating the real exchange rate (Amuedo-Dorantes and Pozo 2004; Chami et al. 2008;
Hassan and Holmes 2013).
Recently, Hassan et al. (2016) provided an alternative view on the remittances-growth literature
by recognizing that the developmental impact of remittances need not be linear. Specifically, they
hypothesized and empirically demonstrated that a U-shaped relationship exists between remittances
and long-run total factor productivity (TFP) growth, where the growth effects of remittances are
initially negative but become positive later on. The methodology they used based on a production
function approach is different from ours in that we estimated a growth regression. Our contribution in
this paper is to show whether such a non-linear U-shaped relationship also exists between remittances
and real GDP growth in Bangladesh. In addition we employ an instrumental variable framework to
control for the reverse causality between remittances and the GDP growth. Hassan et al. (2016) failed
to address the issue of the endogeneity of remittances which is controlled for in our study.
4. Remittances and Economic Growth in Bangladesh: Econometric Analysis
In this section we provide a simple econometric analysis of the growth-remittances nexus in
Bangladesh. The model estimated has three alternate specifications. Each of these specifications will
be estimated using an OLS, Instrumental Variable-Two Stage Least Square (IV-2SLS), and IV-GMM
estimators, respectively.
Our basic model for analyzing whether remittances affect growth in Bangladesh is:
yt = β 0 + β 1 Remt + β z Zt + ut

(1)

where y is the per capita GDP growth, Rem, our variable of interest is the log of workers’
remittances2 -to-GDP ratio and Z is a vector of control variables. The control variables are those
that are frequently included in the “growth- remittances” regressions in the literature. Here they

2

Actually Rem include “workers’ remittances and compensation employees” from the IMF balance of payments statistics.
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are (all in logs) gross capital formation-to-GDP ratio (lgcf ), populations growth (lpop), government
consumption to GDP ratio (lgov), M2 to GDP ratio (lm2) and inflation rate (linf ). The last three controls
are included as a proxy to the capture effects of government size, financial development and relative
macroeconomic stability.
To verify whether the “remittances-growth” nexus is non-linear, our second alternative
specification includes the squared term the variable Rem:
yt = β 0 + β 1 Remt + β 2 Remt 2 + β z Zt + ut

(2)

To capture whether the non-linearity effect could also stem from the effect of remittances being
conditional on some other control variables included in Z, such as financial development, our final
specification include an interacting term between remittances and broad money, as follows:
yt = β 0 + β 1 Remt + β 2 Remt 2 + β 3 ( Rem × FD )t + β z Zt + ut

(3)

where the interaction variable ( Rem × FD ) is the log of remittances to GDP times the log of M2-to-GDP
ratio (lm2rem).
The econometric results of specifications Equation (1) through Equation (3) are reported in Table 2.
We first report an OLS estimation followed by IV-2SLS and IV-GMM estimators. The data for this
estimation were taken from World Bank World Development Indicators for the period 1976–2012. Our
main objective is to see if remittances affect growth of GDP per capita in Bangladesh non-linearly,
keeping the specification simple and intuitive.
From Column 1, the simple OLS results show that, adding a squared term of remittances make
the estimated coefficients on the variables remittances (lrem) and the squared remittances (lrem2)
significant, with a negative and positive sign, respectively. The R2 increases considerably from its
previous specification, implying a better fit. Adding an interaction term between remittances and
financial development do not cause any significant improvement in the estimation.
Remittances could actually be responding to better home conditions, creating the problem of
reverse causality. In addition, there could be measurement problems as a big chunk of remittances
could remain unrecorded. These two problems could give rise to the issue of endogeneity bias in
the OLS estimation. To minimize such bias we estimate Equations (1)–(3) by instrumental variable
(IV-2SLS) estimator. The major portion of remittances being sent by the Bangladeshi migrants usually
comes from Middle Eastern countries, out of which the highest proportion is remitted from the
Kingdom of Saudi Arabia. Therefore we chose the per capita GDP of Saudi Arabia as an instrument for
remittances. Because we have used one instrument for one endogenous variable (lrem), our equations
are exactly identified. Moreover, it also served as a relevant instrument for all equations, because
the F-test on the excluded instrument exceeded the rule of thumb value of 10. Column 2 shows the
IV results. Without the squared remittances and interactive term, remittances’ impact on growth is
negative but not significant. When the squared remittances variable is added both coefficients of
remittances and squared remittances are significant while the former takes on a negative sign and the
latter a positive. After the interaction term is added onto the regression, remittances seem to positively
affect growth, though the estimate is statistically not significant.
Finally we provide robust estimations of the instrumental variable regressions in Column 3 by
using the IV-GMM estimator and applying the same instrument. If the errors in the specifications
in Column 2 satisfy all classical assumptions and are i.i.d., then the IV-GMM estimator is merely the
standard IV-2SLS estimator. However, that is unlikely in the case of our data. Therefore, the IV-GMM
is our preferred approach as this allows us to generate and report standard errors robust to arbitrary
heteroskedasticity and autocorrelation. The IV-GMM results with robust standard errors show that
there is a non-linear relationship between remittances and per capita GDP growth in Bangladesh that
follows a U-shaped pattern. The result is comparable and complementary to the recent findings in
Hassan et al. (2016).
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Table 2. Remittances and Economic Growth in Bangladesh. Dependent Variable: Per capita gross domestic product (GDP) growth.
OLS (1)

Explanatory Variables (All in logs)

Remittances to GDP (lrem)

IV-2SLS (2)

IV-GMM (3)

Equation (1)

Equation (2)

Equation (3)

Equation (1)

Equation (2)

Equation (3)

Equation (1)

Equation (2)

Equation (3)

−0.498
(−0.29)

−6.235
(−2.69) *

6.372 (0.77)

−8.666
(1.53)

−5.495
(−2.34) *

3.655
(0.38)

−8.666
(1.72) *

−5.495
(−2.23) **

3.655
(0.46)

2.515
(3.16) **

7.759
(2.27) *

2.316
(3.05) **

6.764
(1.82) *

2.316
(4.22) **

6.764
(2.05) *

Remittances to GDP squared (lrem2)
Gross capital formation to GDP (lgcf)

−4.291
(−1.01)

0.527
(0.14)

7.038
(1.26)

12.134
(1.03)

−0.429
(−0.12)

5.992
(1.13)

12.134
(1.18)

−0.429
(−0.16)

5.992
(1.19)

Population growth (lpop)

−17.57
(−2.35)

−8.36
(-1.21)

2.523
(0.26)

6.241
(0.35)

−9.931
(−1.53)

0.763
(0.08)

6.241
(0.45)

−9.931
(−2.09) *

0.763
(0.10)

Government consumption to GDP (lgov)

−3.731
(−1.43)

−6.161
(−2.64) *

−0.897
(−0.22)

1.973
(0.40)

−6.171
(3.10) **

−1.947
(−0.46)

1.973
(0.48)

−6.171
(−0.07) **

−1.947
(−0.51)

M2 to GDP (lm2)

0.501
(0.24)

0.256
(0.15)

11.718
(−1.57)

7.421
(1.45)

0.033
(0.02)

9.487
(1.16)

7.421
(1.65)

0.033
(0.02)

9.487
(1.35)

Inflation rate (linf)

−0.042
(−0.14)

−0.397
(0.181)

−0.121
(−0.37)

0.363
(0.78)

−0.383
(−1.56)

−0.181
(-0.59)

0.363
(1.03)

−0.383
(−2.40)*

−0.181
(−0.85)

−8.166
(−1.58)

(Remittances * M2) to GDP (lm2rem)
n = 34;
r2 = 0.58

n = 34;
r2 = 0.72

n = 34;
r2 = 0.75

−6.535
(−1.12)
n = 34;
r2 = 0.16
Wald chi2 = 22

n = 34;
r2 = 0.72
Wald chi2 = 71

n = 34;
r2 = 0.75
Wald chi2 = 87

−6.535
(−1.29)
n = 34;
r2 = 0.16
Wald chi2 = 14

n = 34;
r2 = 0.71
Wald chi2 = 204

n = 34;
r2 = 0.75
Wald chi2 = 205

Notes: Numbers in parenthesis are t-statistics. * and ** indicate significance of the t-statistics at 10% and 5%, respectively. Estimation of Equations (1)–(3) are carried out using ordinary
least square (OLS) in Column 1; using the 2SLS estimator and adopting Saudi Arab’s GDP as instrument for remittances (lrem) in Column 2. Robust standard errors are reported in
Column 3 with the aid of the IV-GMM estimator and adopting Saudi GDP as instrument. For estimations in Columns 1 & 2, the equation is exactly identified with a F-stat on excluded
instruments exceeding 10.
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5. Conclusions
There are many useful findings that follow from this research. We establish that there exists a
non-linear relationship between flows of inward remittances and economic growth in Bangladesh.
The estimated coefficient on the squared remittances variable is positive and significant in all six
specifications where it is included. This implies that inflows of remittances reduce per capita GDP
growth rates in the initial phase, but enhance growth rates at a later phase. This could be due to the
fact that in the early periods remittances were put to unproductive use (Mahmud and Osmani 1980),
whereas in the later periods remittances were utilized for more productive purposes (Siddqui 2004). In
the early periods (before the 1980s) remittance recipients in Bangladesh could not have utilized these
funds properly as there were fewer opportunities to put them to productive use. There was a relative
shortage of financial instruments or investment opportunities in the initial phase of Bangladesh’s
development. After 1990, the nation witnessed a proliferation of NGOs, micro-finance institutions
(MFI) and other private banks offering increased varieties of income generating financial products
and services. This led to increased efficiency of remittances utilization. For instance, in 1997, BRAC,
a Bangladesh-based NGO that is also the largest NGO in the world, initiated the Micro Enterprise
Lending and Assistance (MELA) program which provided loans to individuals for both working
capital and capital investment. Migrant workers or their families who live within the fifteen miles
radius of the project could apply for MELA’s assistance if they have viable investment projects. Around
same time, Grameen Bank started offering Grameen Mutual Fund investment plan, where a person
depositing 1000 taka per month could double that amount after ten years. The proliferation of such
financial products by MFIs in the later part of the data period 1976–2012 may have caused migrant
households’ preferences from consuming out of remittances income to investing in health, education
and financing of micro enterprises.
This shift from consumption to investment could also have stemmed from the overall
macroeconomic situation. In the early 1970s to late 1980s, the Bangladesh economy was plagued with
protectionist policies with high tariffs and a repressed financial sector. The initiation of structural
adjustment programs and reforms in the real and financial sectors of the economy in the early 1990s
meant these constraints had been gradually relaxed. Hence it is possible that the lack of activities of
MFIs and NGOs, accompanied by an unfavorable investment climate during the earlier phase, led the
households to put their remittances into unproductive use or into conspicuous consumption. But at
the later stage this trend was reversed because of a favorable macroeconomic environment conducive
to productive use of the remittances receipts.
There could also be a productivity based explanation for the non-linear effect. Inflow of
remittances might have led to the real effective exchange rate appreciation, that is, the Dutch disease
effect, by squeezing the tradable goods sector and reducing technological capacity in the overall
economy. This reduced growth in the early phase. In the later phase the situation could have
exacerbated due to diminishing returns combined with the Dutch disease effect. However, due to
favorable investment climate, relative openness of the economy and proliferations of MFIs and NGOs
in channeling remittances into productive investments, the Dutch disease and diminishing return
effects were perhaps outweighed through overall productivity gains in the economy at the later phase,
which contributed to growth. Thus remittances may have a non-linear effect on per capita GDP growth
in Bangladesh with growth falling first and then rising later on.
Finally, overall deepening of the financial sector does not matter for the effect of remittances
to become more significant. The literature suggests that the effect of remittance on growth become
positive when remittances are interacted with financial development. That is, the growth effect of
remittances is more pronounced for a financially less developed country. While Bangladesh falls under
such category, we find no evidence that effect of remittances is conditional on financial development
(broad money-to-GDP ratio).
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