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Macroeconomic Impact of Migrant Workers’

Remittances in Bangladesh
Bimal Sarkar!

1. Introduction

Chenery and Bruno (1962) consider LDC’s suffer from foreign exchange, chronic
deficit in balance of trade, ineffectiveness of foreign aid and the difficulties of
borrowing. In these countries migrant workers’ remittances can substitute forthe
scarcity of the other sources of foreign exchange.

Prime objective of labour exporting developing countries is to spread the basis of their
economic activities, raise competitiveness and reduce their dependence on injections of
foreign resources as they are mainly concerned with growth and structural changes.
Remittance flows may have both short-run and long-run implications in the economy.

Glytsos (1998) argues against that remittances are mostly spent on consumption,
housing and land, and are not used for productive investment that would contribute to
long-run development. He claims that the “productive use” of remittances may be
served in a variety of other ways: management of remittances (e.g. by banks); extension
of investment credit allowed by the increase in the liquidity of banks from remittance
deposits; liberalization of other resources from consumption; investment in human
capital in the form of spending on certain consumption items (e.g. education, health);
purchase of more investment goods from abroad, made possible by remittances; growth
of investment as a result of the multiplier effects of spending on consumption.

Impact of remittances on macro level in developing countries can be decomposed in to
their effects on savings, investment, consumption and growth. We can consider
remittances as a disposable income which is spent partially on consumption purpose and
rest for saving purposes. This consumption may be on to buy durable household goods,
finance education and health, purchase land or to provide capital for micro business start
up etc. Hence, we can say remittances have two part, investment part and saving part.

Main purpose of this study is to investigate the impact of remittance inflow on the
Bangladesh economy in both the short and the long run. More specifically, we
investigate the dynamic effects of remittances on some important macroeconomic
variables like aggregate household consumption, investment, imports, and GDP in both
the short and the long run. Actually we try to show how these remittances are distributed
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or contributed across different national income components. In other word the ultimate
goal of this study isto provide an answer to the question of whether past and current
remittance inflows to the Bangladesh economy contribute to current and future
economic growth.

Our main objective is to estimate the effects remittances on certain macroeconomic
variables, that are related to short-run economic changes and to determine how these
changes move the economy to long-run growth and development.

1.2. Literature Review

At a macro level, it is not always possible to test appropriately for the macroeconomic
impact of remittances because of poor data quality (Rapoport and Docquier, 2005).
According to Rapoport and Docquier (2005) remittances may have a short-run
macroeconomic impact through their effects on price or exchange rate levels. Farid et
al. (2009) examine the various issues of international migration and remittance flows of
Bangladesh. They find overseas employment, remittances flow has been increasing
every year with its increased share in GDP and export earnings. Quibria (1986) showed
that steady flows of remittances can solve the problems of foreign exchange, improved
the balance of payments and increased national savings and also in another work (1997)
finds that aggregate GNP of the home country will increase if remittances per capita
exceed the host country wage rate.

Stahl and Arnold (1986) pointed out that there may be negative impact of remittances
on growth in the host country if there exist a “demonstration effect”. This demonstration
effect can motivate the remittance recipients to consume imported goods. Hence if this
effect becomes wide-spread this can reduce savings and investments that may be
sufficient to reduce the growth rate of the home country. Stahl and Habib (1989) showed
the multiplier effect of remittances in economics. They explain that remittances increase
savings which increase the growth through multiplier. Even they calculated the
multiplier for Bangladesh for the period of 1976-1988. The value of multiplier is 1.24.

Chami et al. (2000) find that remittances have negative effects on growth in their study
on 113 countries. Murshid et al. (2002) find a multiplier of 3.33 using a short run
Keynesian structural equation type model which means a flow of 1 million of Taka of
remittances can increase 3.33 million of Taka of national income. Mahamud (2003)
claims that remittances faster the growth in Bangladesh. Again if recipients become
highly dependent on the “easy money” which causing them to reduce labour market
participation, there may exists the problem of moral hazard between remitters and
recipients. That is remittances do effect economic growth negatively (Chami et al.,
2003).

Glytos (2005) investigates the impact of exogenous shocks of remittances on
consumption, investment, imports and output in five Mediterranean countries building
a Keynesian type econometric model with a dynamic perspective and a sound
theoretical basis. The model is used for estimating short and long-run multipliers of
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remittances, through which the impact of remittances on growth and other key
macroeconomic variables is estimated and he suggests that remittances can import more
capital goods into the host country for domestic production which can help to increase
the growth rate of the home country.

Aitymbetov (2006) seeks to assess the macroeconomic implications of growing inward
remittances for Kyrgyzstan with statistical principles and methods of deriving estimates
of the marginal propensity to consume, marginal propensity to invest and marginal
propensity to import from time series of remittances, consumption, income, import and
investment. He finds that remittances have a positive impact on economy both directly
and indirectly through its multiplier effect. Zeisemer (2006) argues that remittances
increase savings which intern increase investment by decreasing interest rate and also
increases the rate of literacy. Finally remittances increase the rate of growth.

Rahaman (2009) using the Autoregressive Distributed Lag (ARDL) procedure examines
the effects of exports, FDI and expatriates’ remittances on real GDP of Bangladesh,
India, Pakistan and Sri Lanka. He finds close similarities of long-run and short-run
dynamics of the variables between Bangladesh and India. But between Pakistan and Sri
Lanka in terms of their short-run dynamics with no significant long-run causal flows is
found.

Raihan et al. (2009) show that remittances have positive effects on the economy and
they reduce poverty but Rahman (2009) concludes that remittance seems to have
insignificant and ambiguous effects on Bangladesh’s GDP. Ahmed and Uddin (2009)
investigates the causal nexus between export, import, remittance and GDP growth for
Bangladesh using annual data from 1976 to 2005 and find limited support in favor of
export-led growth hypothesis for Bangladesh as exports, imports and remittance cause
GDP growth only in the short run.

Muhammad and Ahmed (2009) examine the dynamic impact of workers’ remittances
on economic growth of Pakistan by using Keynesian type simultaneous econometric
model with a dynamic perspective. The macroeconomic key variables are investigated
with an eventual purpose of estimating their respective contributions to economic
growth. They found that the highest induced growth rate by remittances to output growth
took place in the early 1980s particularly, 1982-83 which corresponds to the high inflow
of remittances from the Middle East. Ahmed (2010) in his study, it is examined whether
workers’ remittances have growth impact on Bangladesh economy, by using data
pertaining to 1995-2006 period and finds that remittance flows to Bangladesh have been
statistically significant but have negative impact on growth but exports and domestic
investments positively affect the economic growth, while foreign direct investment has
no consequential effect.

Tansel and Yasar (2010) estimate a Keynesian simultaneous, dynamic macro
econometric model to investigate the impact of remittances on key macro variables such
as consumption, investment, imports and income in Turkey. The estimated impact and
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dynamic multipliers indicate that impact of remittances on consumption; imports and
income are all positive and reduce gradually while that on investment wears out in the
second year. The impact multiplier for income implies a substantial increase in income
due to remittances through the multiplier process.

Siddique et al. (2010) investigate the causal link between remittances and economic
growth in three countries, Bangladesh, India and Sri Lanka, by employing the Granger
causality test under a VAR framework using time series data over a 25 year period; they
found that growth in remittances does lead to economic growth in Bangladesh but in
India, there seems to be no causal relationship between growth in remittances and
economic growth; where as in Sri Lanka, a two-way directional causality is found.

Paul and Das (2011) find a long run positive relationship between remittances and GDP
in Bangladesh. The adjustment of this relation, however, goes against traditional belief
in that GDP does not respond to the movements in remittances while correcting
disequilibrium after a shock in the system, but the reverse is true. There is no evidence
on remittance-led growth in the short run. Innovation accounting shows that the impact
of output on remittances is remarkably stronger than that of remittances on output.

Ahmed et al. (2011) empirically examine the impact of remittances, exports, money
supply on economic growth in the context of Pakistan using bounds testing approach
and find that remittances have a positive impact on economic growth of Pakistan in both
the long run and short run. Das (2012) studies on Bangladesh, Egypt, Pakistan, and Syria
over the period 1975-2006 and suggest that remittances have a positive impact on
economic growth in Pakistan and Syria but a negative impact in Bangladesh and Egypt.
Negative remittance-growth coefficients in those two countries suggest a counter-
cyclical relationship.

Tufail et al. (2013), the main purpose of this study is to investigate the impact of worker
remittance on economic growth of Pakistan by using annual data for the years 1991 to
2010 and they conclude that worker remittances received from overseas Pakistani has a
positive and significant impact on economic growth of Pakistan after control for other
important determinants of economic growth like household finical consumption,
financial development, saving and current account balance. Dilshad (2013) identifies
the impact of workers’ remittances on economic growth of Pakistan by analyzing time
series data of twenty two years from 1991 to 2012 and concluded that there exist a
significant positive relationship between workers’ remittances and economic growth in
Pakistan.

Masuduzzaman (2014) finds a long run positive relationship between inflow of
remittance and gross domestic products (GDP) in Bangladesh. It is also revealed that
remittances have a significant positive effect on financial development. Singh and
Mehra (2014) analyze the importance and impact of international remittances on the
Indian Economy by using the time series data with the help of Johansen's cointegeration
techniques and Granger's causality analysis and found that remittances have a positive
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and significant long run effect on the real gross domestic product per capita (LGDP) of
India.

The literature on remittances discusses particularly the impact of remittances on
economic growth there is no still clear picture either in empirically or theoretically.
Many economists argue that there is a positive effect of remittances on output growth
and, more broadly, on economic development. Similarly there are many studies show
negative relationship between remittances inflows and economic growth. Empirical
literature on the impact of remittances on economic activity, including output growth
gives us inconclusive results. In this regard we shall build a Keynesian type econometric
model with a dynamic perspective following Glytos (2005) to investigate the impact of
exogenous shocks of remittances on consumption, investment, imports and output in
Bangladesh.

2. Data, Variables and Methodology

The study is based on secondary data collected covering 1977-2014 from Bangladesh
Bank (BB) and World Development Indicator (WDI), World Bank (WB).Data on the
remittances (R:;) are collected from Bangladesh Bank and all other variables are
collected from World Development Indicator (WDI), World Bank (WB).

We use the following variables in our model:

Wage Earners’ Remittance inflows (Remittances,R;), Gross Domestic Product (GDPy),
General Government Final Consumption Expenditure (Gy), Gross Capital Formation
(Investment, Iy), Capital Stocks (K:), Household Final Consumption Expenditure, etc
(C), Exports of Goods and Services (X:i), Imports of Goods and Services (M).
Definition of variables, data sources on details are given in the annexure.

Guijarati et al. (2012) warned that the regression of a nonstationary time series on
another nonstationary time series may produce a spurious regression. But if they are |
(1); that is, they contain a stochastic trend there may not be impossible that they share
the same common trend so that the regression of one on the other will not be necessarily
spurious. In other words, if the series are I (1) individually but their linear combination
become as | (0) then the variables are cointegreted. Economically speaking, two
variables will be cointegreted if they have a long-term, or equilibrium, relationship
between them. Economic theory is often expressed in equilibrium terms.

Following Glytsos (2002) we employ a Keynesian-type econometric model with
dynamic perspective as the theoretical basis of the effects of remittances on
macroeconomic activities. The structural simultaneous equation model is estimated by
using the two-stage least square (TSLS) technique. Then we calculate reduced form
equation on the basis of TSLS estimates to link remittances to the endogenous key
macroeconomic variable sand economic growth in both the short and the long run.
Moreover, the distribution of remittance effects on the key macroeconomic variables
over time is calculated. That is, we provide estimates of remittance impact, dynamic,
and cumulative multipliers.
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2.1. The Theoretical Framework

The study is based on Nicholas P. Glytsos (2002).Glytsos (2002) model has been used
in many countries in different time like in Kyrgyzstan by Aitymbetov, S. (2006), in
Pakistan by Muhammad and Ahmed (2009), in Turkey by Tansel and Yasar (2010), in
Pakistan by Muhammad and Ahmed (2009), in Moldova and Albania by Blouchoutzi
and Nikas (2014), in Palestine by Saad (2015).

Remittances are directly added to the national disposable income. He uses remittances
in his model as a component of the national disposable income. That is, one dollar
increases in remittances will immediately increase disposable income by one dollar,
ceteris paribus. It is through the remittances-generated demand and the multiplier effects
that the response to the disposable income of a unit change in remittances will deviates
from one. Conceptually, the impact of a unit increase in remittances on the disposable
income could be greater or less than one depending on how the remittances are used in
the economy. We are interested in the impact of remittances on private consumption,
imports, investment, and disposable income; therefore, our model consists of three
behavioural equations describing the theoretical specification of the endogenous
variables, private consumption (C), imports (M), and investment (I), and an identity
equation describing the market clearing condition.

The model of Glytsos (2002) is Keynesian-type econometric model with dynamic
perspective. Remittance flows are modelled as exogenous to macroeconomic
performance in Bangladesh. Structural model has an advantage of imposing theoretical
restrictions on the parameters of the model. We can find reduced form representation of
the relationship between remittances and the prime macroeconomic variables from the
structural model which may not found theoretically.

2.2. The Model

For our study we adopt a very simple linear macro econometric modelon the lines of a
Keynesian basis, but with a dynamic perspective. It consists of three behavioral
equations, namely, a consumption function, an investment function and an imports
function, and a national income identity.

Our objective to adopt this type of dynamic model is to find out the short-run effects of
an exogenous shock of remittances on four endogenous variables (consumptions,
investments, imports and income).Then to find out the long-run path, through which
remittances move the economy ahead.

2.2.1. The Structure of the Model

In developing countries like our country Bangladesh there are lots of uncertainties
present in the economy and considerable fluctuation in income observable especially
due to the flow of remittance component. To produce estimates of short- and long-run
effects of income on consumption we use dynamic long-run consumption equation. The
dynamic Household Final Consumption (Consumption) function can be derived either
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from partial adjustment or an adaptiveexpectation hypothesis. Current consumption is a
function of current income level and previous consumption level.

That is,

C; = f(Y;, Ci_1), Where, C,=Consumption at the time t, Y,=Gross Domestic Product
(GDP) + Wage Earners’ Remittance inflows (Remittances,R;) = Income at the time t,
that is, thetotal income is an approximate of the national disposable income,
C¢_1=Consumption at the time t-1.In particular,

Ct = ao + al Yt + ath_l + gl,f (1)

here £, .is the stochastic disturbance for the consumption equation and we expect the
coefficients of Y; and C;_; both are expected to be positive:a; >0 and a, > 0. This
equation seems to satisfy our criterion for a model suitable for Bangladesh.

We assume that Gross Capital Formulation (Investment) is correlated with business
profits and that profits are positively related to national income and negatively related
to the stock of capital, in the sense that there is some desired stock of capital toward
which businessmen are orienting their investment activity. Hence we can write Gross
Capital Formulation (Investment) is a function of level of Income and Previous Capital
Stocks. That is,I; = f(Y;, K;_1) where, I;= Investment at the time of t, Y= Income at
the time of t and K,_,=Capital Stock at the time of t-1. Due to lack of data on Capital
Stock in Bangladesh we take proxy variable by the cumulative Gross Capital Formation
(Investment) approximately,

i=t
i=197_7_

More specifically,

Iy = Bo + B1Ye + BoKe—1 + €2 (2)

Where,e, , is the stochastic disturbance for the Investment equation and we expect the
coefficient ofY; is positive and coefficient of K,_; is negative, allowing some time for
investment to adjust to that stock, that is, #; > 0 and S, < 0.

We assume that a large amount of remittances in Bangladesh goes to meet the import
bills; we take import equation in the system based on a life-cycle hypothesis,
incorporating both the current income and the wealth so the lag income is introduced.

So we take Import of Goods and Services (Imports) as a function of current and previous
income and lag import. That is,M, = f(Y;, M,_,), where, M= Imports at the time of
t,Y; =Income at the time of t, M;_; = Imports at the time of t-1. More specifically,

Mt = /10 + Alyt + AZMt—l + 83,t (3)
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Where, g3, is the stochastic disturbance for the Imports equation and we expect 4; >
0, 1, s0.

Lastly, we take Income Identity as follows;
Yt:Ct+1t+Gt+Xt_Mt+Rt (4)

Where, Y;=Income at the time of t,C; =Consumption at the time of t, I,= Investmentat
the time of t, G,= General Government Final Consumption Expenditure (Government
Expenditure) at the time of t, X,= Exports of Goods and Services (Exports) at the time
of t, M,= Imports of Goods and Services (Imports) at the time of t, R,= Remittances at
the time of t.

Although Exports (X;) and Government Expenditures (Gy) may be related to the
endogenous variables namely; Consumption(C), Investment(l;) and Imports (M), but
since there is no obvious relationship between Remittances and Exports(X;) and
Government Expenditures(G) we consider Government Expenditure (Gy), Exports (Xy)
as exogenous to Remittances (R:) in this model. It may be better to consider exports and
government expenditures as endogenous variables in the model due to possibilities of
impacts of remittances on exports and government expenditure indirectly through the
consumptions, investments and imports to capture the full impact of remittances on the
economy. But we believe that impact of remittances on exports is negligible in the
economy of Bangladesh as the majority of exports are made up of traditional sectors
and the export destinations are almost unchanged.

Again government expenditures are directly related with foreign aid and political
factors. Remittances are not included with foreign aid. So we can consider remittances
as exogenous variable in the model. In fact, once government expenditure is modelled
as exogenous variable, the model is able to isolate the effects of remittances from the
impact of foreign aid on the economy.

Our structural model consists of equations (1), (2) and (3), andan income identity, which
also includes remittances.

Ct = 0(0 + 0(1 Yt + (ZZCt_l + gl,t (1)
Iy = Bo + B1Ye + oK1 + €2t (2)
Mt = /10 + Alyt + AZMt—l + 83,t (3)
Yt:Ct+It+Gt+Xt_ML‘+Rt (4)

So our model includes;

1. Four endogenous variables: Consumption (C:), Investment (l) Imports (M) and
Income (Y; = GDP; + R;)

2. Four exogenous variables: cumulative Investment(K;_,), Exports (X;), Remittances
(R:) and Government Expenditure (G;)
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3. Predetermined variables: Lag Consumptions (C;_,), Lag Imports (M;_,)

Now we are interested to measure the following seven parameters from the model,
1.a; = marginal propensity to consume

2. a, = the marginal impact of previous consumption on current consumption

3. 1 = the marginal propensity to invest

4. B, = the marginal impact of capital stock on investment

5. 1,= the marginal propensity to import

6. A, =the marginal impact of previous imports on the current imports.

Impact Multiplier or Short-Run Multiplier

Ignoring the error term, we make necessary substitution in equations (1), (2) and (3)
wederive the following reduced form equations for consumption, investment and import
(following Muhammad and Ahmed, 2009):

ZCr = Cy+ a1 Xy + a1Gy + ay Ry + a,(1 — By + 4)Coq + a1 foKp_q — @y A;My_4 + EF
(®)
where ,Cy = ag(1 — 1 + 1;) + a;(By — A¢) and Ef = Zeg, + a1(€1,t + & — 53_t)
Zly = Iy + By Xe + B1Ge + BiRe + a1 Coq + Bo(1 — g + 1)K, g — P1A My + Ef
(6)

where Iy = Bo(1 — ay + 1)) + By(ag — Ao) and E{ = Zey, + By (&1 + €20 — €31)

ZMt = MO + Alxt + Ath + AlRt + azllct_l + leth—l + Az(l - al - ﬁl)Mt—l + EgVI

(7)
where, My = 2o(1 — ay + 1) + A1 (atg — Bo) and EM = Zeg, + A1 (e1 + €20 — €31)

Where — B . and represent impact multipliers for consumption, investment and

import respectlvely and Z=A—-a;—p1+ ).
Now we can find the reduced form equation of income as follows:

o=+ (1) x4 (20 1 1) 6, + (B 4 1) Ry + () Gy + (B) Kooy +

+ (/-LZ_Z) Mt_l + Eg’ (8)
o = Bo + A 1t E—€
where , @ = #and EY — (€1 ;t )
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The short-run or impact multiplier for the income(%+ 1) is equal to impact
multiplier for consumption %plus impact multiplier forinvestment% minus impact
multiplier for imports’lz—1 and plus one.

2.2.2. Dynamic Features of the Model

Our model is dynamic in nature as we have included lagged endogenous variables into
the system. Now we can convert our equations of our system into the reduced form
expression as follows:

5C

Co =myg + 1 Xy + 715G + 3Ry +T04Cq + 45K g + 1M1 + 7t 9)
£l

Iy = Ty + My Xy + y5Gy + o3 Ry + T Crq + Mos Ky g + Mg + 7t (10)

EM
My = 130 + 31Xy + 735Gy + T353Ry + 134 Coq + 35K g + TT36Mp_q + ? (11)

EY
Yo = 4o + My Xy + My0Grp + Tag Ry + TyuCoq + M5 Ky g + TugMy_q + 7t (12)

Now suppose V; denoted any of our endogenous variables C;, I;,M; and Y; then we can
write the above reduced form equation system as follows:
Vi

E,
Vit = Tl'ij + Tl'int + T[int + T[ijGt + T[ith—l + T[int—l + T[ith—l + ? (13)

The partial derivatives of the endogenous variable V;.with respect to any predetermined
variable, Z; (X¢, G¢, R C;_q, K¢—1, and M,_;) are m;;'s (the parameters).Symbolically,

Estimates of the m;;'s maybe obtained either directly by OLS from equation (9), or by
solving the TSLS expressions of 7r;;'s in terms of the estimated structural parameters.

According to Koutsoyiannis (2001) the reduced-form parameters(r;;'s) measure the
total effect, direct and indirect, of a change in the predetermined variable on the
endogenous variables, after taking account of the interdependences among the jointly
dependent endogenous variables.

Again in discrete variable notation, the partial derivatives of equation (9) areequivalent
to AV = AZ, which tells that m;;'s as a multiplier, called “impact multiplier”,that
represents the magnitudes of direct and indirect effects of a unit change in
anypredetermined variable Z on any endogenous variable V of thesystem, in the
firstyear of the change in Z. Subsequent effects during the years 2, 3, ..., n come as
aresult of the dynamic nature of the model, through the lagged dependent variables in
the form of time distributed interim multipliers, moving the system forward towards

176
Journal of Global Economy,
Volume 15 No 3 September, 2019



ISSN (Print Version) 0975-3931
ISSN (On Line Version) 2278-1277

long-term equilibrium if certain conditions of convergence exist. The sum of interim
multipliers gives therefore the opportunity of evaluating the overall exogenous effects
of remittances on the three endogenous variables of the model. For example a change
in remittances by one unit in year 1 with no further increase in the following years 2, 3
....n, the dynamic multipliers can be obtained. From the reduced form equation (5),
consumption function for the following period can be written as:

ZCiq = Co+ a1 Xppq + 1 Gpyq + @1 Repq + (1 = By + A1) Ce + 4 Bo Ky — a1 A, M, + Efy4
(14)

where,Efyy = Z&1 141 + a1(51,t+1 t &1 — 53,t+1)
Now substituting (5) into (14) we get,

Co (451 a (451 a1, a1,
Cip1 = 7 + (7) Xip1 + (7) Geyq + (7) Ry, + (T) K — < 7 )Mt
N (“2(1 —-p1+ Al))

VA
H(Fo (F)r ()

< (%+ () x,

a5, a4, EtC EtC 1
() K= (M + 7 )+ 5

(15)

It can be observed from equation (15) that any change of remittances in thecurrent year
has the following effects on private consumption in the following period as:

0Ceyq ay (a1 =B+ Ay)
3R, =AX (7) ,Where A = ~

By continuing the process of iteration the dynamic multipliers can be found for the next
years as follows:

f”aC_;;=Az < (%) ,"’C,,C_;;=As < (%) ,"’(,f_gumx(%) ,...,"’ggn

()

Again, from the reduced form equation (6), investment function for the following period
can be written as:
Zlgpr = lo + Pr1Xesr + P1Grar + P1Rer1 + a2f1Ce + B2 (1 — ay + 1)K, — P14, M,
+Eis
(16)

I
where, E; 1 = 2€5141 + P1 (81,t+1 + &t41 — 53,t+1)
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Now let, K; = K;_q + I;
Now substituting (6) into (16) we get,

=24 (&) Xer1 + (&) Gear + (&) Reyq + (aZﬁz) Co— (ﬁllz) M, + (ﬁiz(l —at Al)) Ke-a

Z A A A A A A
+ <ﬁ2(1 —a; + /11)>
Z
(e B (B B () (B2

17)

It can be observed from equation (17) that any change of remittances in the current year
has the following effects on investment in the subsequent period as:

Oltyq P (Bl =y + 44)
a—Rt—BX(7) ,Where B = f

By continuing the process of iteration the dynamic multipliers can be found for the next
years as follows:

61t+1_ By alt.,_z_ ) B a1t+3_ 3 ([))1) alt+n_ n (31)
OR; _BX<Z) " OR, =B X(Z)' oR, =B (7)) OR; =B x\7

Lastly, from the reduced form equation (7), import function for the following period can
be written as:

ZMyq = Mo + A Xppq + A41Geyq + MRevy + @244 Ce + By K + 4,(1 — @y — M, + EX4
(18)

M _
where, Ety 1 = Zezpi + 4 (51,t+1 + &1 — 53,t+1)

Now substituting (7) into (18) we get,

M A A A a,A BoA
Mivs =7+ (7) %o + (7)o + (Z) Rews + () e+ () e
n (Az(l —a; — ﬁ1)>

M, (A y) y) a ) B,
(24 (F)x+ (F) e+ (3) e (552 o+ () ki

LA —-a; — EM EM
+<2( 1 ﬁl)>Mt—1+7t)+ tZ+1
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(19)

It can be observed from equation (17) that any change of remittances in the current year
has the following effects on investment in the subsequent period as:

OM;1q M A(l—a;+ B
ot () - (0528

By continuing the process of iteration the dynamic multipliers can be found for the next
years as follows:

%: C X (A_l) ’aM”Z =2 x (ﬂ) ,aMt+3 =C3x (ﬁ) %
9R, Z) 'ToR, 7) ' "oR, Z aR,

M
=Cc" —
cnx(2)

For the income identity, dynamic multipliers can be calculated by summingthe
multipliers for consumption and investment and then subtractingmultiplier for
imports from their sum.

0Cuin , Mien _ IMusn
oR, = OR,  OR,

(o))

Dynamic Multiplier for Income Identity(Y,) =

Again, we can find out the short-run marginal propensities to consume (MPCsg) and the
long-run marginal propensities to consume (MPC,) are expressed respectively by

dMPC,p = 06 0G| 1
an LR — c’)_Yt = a_Yt aCt
0C;—1

Where indicating the long-run equilibrium of consumption (C; = C;_;). Similarly the
short-run marginal propensities to import (MPMgg) and the long-run marginal
propensities to import (MPM, ) are expressed respectively by

ac,

MPCSR = aY
t

1-—

MPMqy, = 2t andmpM, , = oM, _ oM, !
SRy, TR T Gy T o | | W,
t—1

Where M, indicating the long-run equilibrium of import (M, = M,_,).
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Again, we can find out the short-run marginal propensities to consume (MPCsg) andthe
short-run marginal propensities to import (MPMgg) are expressed respectively by

aC; oM,
MPCSR = a_YtandMPMSR = a_Yt
2.2.3. Remittance Multiplier
Under the assumption of a change of remittances by one unit AR = 1, sustained for
subsequent years, that is, with no further increase (AR = 0) in years 2, 3,...., n, all other
predetermined variables in the equation remaining unchanged fort=1, 2, ........ , nyears,

the calculated interim multipliers are for most cases declining towards zero 7 years after
the flow of remittances.

2.2.4. Impact of Remittances on Macroeconomic Variables

We are interested to measure the effects of current and past remittances on current year’s
value of the variables concerned, as well as the overall impact of a current change of
remittances on current and future variables, over a number of years.

The effects of current and past remittances on current year’s value of the variables
concerned may be written as follows:

j=n
oV,
AVt = Z X ARt—j
=0

R,

For calculating the distributed quantitative effects on consumption, investment, imports
and output, we apply the estimated interim multipliers to the actual annualchanges of
remittances.

For example, the effects of remittances for 7 years time distribution on the endogenous
variables the following specific formula can be applied:

Vt - Vt—l = AVt
oV dR, + oV dR,_, + oV dR,_, + oV dR
= —X X _ X _ X _
dR; T OR,_4 =1 T 9R,_, =2 7 OR,_5 -3
+ Ve dR,_, + W dR,_< + Ve dR
X _ X _ X _
OR,_4 t—4 OR,_s t-5 OR,_¢ t—6
where,
v,

-5 =T the multiplier of year j,

OR;_;

AR;_; = the actual change of remittances between year (t — j)and {(t — )
-1},
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V; = any of our endogeneous variables : C,I,M and Y,

j =0, 1, 2... nthe number of years over which the effects of remittances are distributed,
converging to zero,

t=time,
A = the difference over two consecutive years.

Then we can calculate the proportional contribution of remittances in year t on any of
the V’s as follows(%) % 100.
Vi

For calculating the distributed quantitative effects on consumption, investment, imports
and output, we apply the estimated interim multipliers to the actual annualchanges of
remittances.

2.3. Estimation

We cannot estimate our above simultaneous equations model by Ordinary Least Square
(OLS) method because OLS estimates are biased due to violating the exogeneity
assumption of the classical linear regression. To overcome this problem we employ an
instrumental variables method. In this regard we use all the exogenous and
predetermined variables of our model as strong instruments. Our model is over
identified model. So we use Two-Stage Least Squares Method (TSLS).

2.3.1. Two-Stage Least Squares Method (TSLYS)

We use the Two-Stage Least Squares Method (TSLS) to estimate the structural
parameters of our model as in Nicholas P. Glytsos (2002). The model is estimated
equation-by-equation where the endogenous variable in each equation (income) is
instrumented for using the set of all candidate instruments in the model (i.e., all
exogenous variables and predetermined variables).

3. Results and Discussion

By using TSLS we find the following results in Table 1(the details of the estimates are
given in the Table 8, Table 9 and Table 10 in Appendix. The short-run marginal
propensity to consume (MPC) in Bangladesh is 0.415. That is, when income (including
remittances) increases one Taka, the household consumption increases of 0.42 Taka.

Tablel: Two Stage Least Squares (TSLS) Estimates of the Model

Explanatory Variables | Consumption Investment Import
Yt 0.415* 0.179* 0.126*
(7.615) (3.868) (4.142)
Ci(-1) 0.422* ~ _
(4.558)
Ki(-1) _ 0.045%** _
(1.775)
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Mi(-1) _ _ 0.552*
(3.936)
Constant 8494.28* -5592.93* -6747.05**
(4.964) (-2.748) (-2.414)
Adjusted R? 0.999 0.998 0.989
Durbin-Watson 1.485 0.273 1.567
Number of | 37 after adjustments 37 after | 37 after adjustments
Observations adjustments
Instrumental Variables | Ci(-1), Yt(-1), K¢(-1), Ci(-1), Yi(-1), Ke(- | Ce(-1), Y(-1), Ke(-1),
Mt(-1), Gt, Ry, Xt 1), Mi(-1), Gt, Rt, Xt
Mi(-1), Gt, Ry, Xt

t-values in the parentheses
*, ** and *** indicate significant at 1% level and 10% level respectively
Source: Author

Table 2: Estimated Parameters of Structural Equation

S.No. | Parameters | Definition Estimated
Value

1 a, Marginal Propensity to Consume 0.415

2 a, The Marginal Impact of Previous 0.422
Consumption on Current Consumption

3 By The Marginal Propensity to Invest 0.179

4 B2 The Marginal Impact of Capital Stock 0.045
on Investment

5 Ay The Marginal Propensity to Import 0.126

6 Ay The Marginal Impact of Previous Imports 0.552
on Current Imports

Source: Author

Table 3: Estimated Short- and Long-run Marginal Propensities to Consume (MPC), and
Marginal propensities to Import (MPM) for Bangladesh

Short-Run Long-Run

MPC | MPM | MPC | MPM

0.415 | 0.126 0.718 | 0.281

Source: Estimates from the Table 1

The short-run MPC of Bangladesh is not so high. Lower MPC indicates higher saving
rates. On the other hand long-run MPC of Bangladesh is found to be 0.718. So, long-
run MPC in Bangladesh is quite high. The marginal propensity to invest (MPI) in
Bangladesh is very low. The MPI is just 0.179. We estimate short-run and long-run
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marginal propensity to import (MPM) to be 0.126 and 0.281 respectively in the
economy of Bangladesh.

We estimate the proportional contribution of remittances on consumption, investment,
imports and income. We calculate the effects of current and past changes in remittances
on current consumption, current investment, current imports and current income by
using the estimated multipliers. To find these results we lose five years of time period
1977 to 1981. The impact of remittances is distributed and converges to zero over the
seven years. So we have seven years of multipliers. We shall get total impact of current
remittances after seven years. Therefore, we present our results in Table 7.4 from the
period of 1982 to 2014.

When remittance increases one Taka and sustained over the seven years, we find from
the estimated impact multipliers that consumption increases about 0.78 Taka in the first
year. Similarly in the next six years through the interim multipliers the consumption
increases namely 0.59 Taka, 0.44 Taka, 0.33 Taka, 0.25 Taka, 0.19 Taka and 0.14 Taka
respectively. Hence one Taka remittance contributed in total in the economy of
Bangladesh about 2.7 Taka as consumption through the consumption multipliers during
the seven years of time period.

Again that one Taka remittance contributes in the economy about 0.34 Taka as
investment in the first year through the investment multipliers. In the second year it
becomes only 0.02 Taka. From the third year there is no any multiplier impact of
remittances on investment.

On the other hand, impact multiplier or short-run effects of one Taka increase in
remittances on import in the first year is about 0.24 Taka. The contributions of that one
taka from the second year are 0.19 Taka, 0.15 Taka, 0.12 Taka, 0.09 Taka, 0.07 Taka
and 0.06 Taka respectively. Hence, one Taka remittance can increases the import in total
in the economy about of 0.92 Taka through the import multipliers during the seven years
of time period.

Table: 4: Impact and Dynamic (Interim) Multiplier (AR=1 and sustained over
the years)

Year Consumption Investment Imports Income
Impacts
gﬁg:f';{eﬁ Year 1 0.7801 0.3365 0.2368 1.8798
Effects
£2 £ Year2 0.5860 0.0202 0.1877 0.4185
%g o ici: Year 3 0.4402 0.0012 0.1488 0.2926
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Year 4 0.3307 0.0001 0.1180 0.2128
Year 5 0.2484 0.0000 0.0935 0.1549
Year 6 0.1866 0.0000 0.0741 0.1125
Year 7 0.1402 0.0000 0.0587 0.0815

Truncated

Total

Multipliers $:aT) ofthe 7| 57122 0.3580 09176 | 3.1526

(Long-run

Effects)

Source: Author

Finally, we measure the total impact of one Taka on the income by using impact
multiplier formula. We find that one Taka of remittances contributes 1.88 Taka in
income in the first year. Its impact on the income from the second year become declining
gradually. In the second year we find the multiplier as of 0.29 Taka. In the 7" year it
become just of 0.08 Taka. Hence, one Taka of remittances contributes 1.27 Taka in
income through the dynamic multipliers or interim multipliers from the second year to
seventh year. So we can conclude that, one Taka increase in remittances contributes
3.15 Taka in income in Bangladesh through the impact multiplier as well as dynamic
multipliers from the first year to seventh year.

Table 5: Effects of Current and Past Changes in Remittances on Current
Consumption, Investment, Imports and Income:

Annual Induced Actual Induced Actual Induced | Actual Induced | Actual
Year Growth Growth Growth Growth Growth Growth | Growth | Growth | Growth

of Rate of Rate of Rate of Rate of Rate of | Rate of | Rate of | Rate of

Remittances | Consumption | Consumption | Investment | Investment | Import Import | Income | Income
1977
1978 | 32.30 41.74 34.78 68.18 34.49
1979 | 61.21 16.33 14.47 20.39 18.32
1980 | 84.66 18.01 52.74 34.16 19.26
1981 | 25.92 12.24 40.01 -6.98 17.98
1982 | 89.59 13.77 13.56 23.45 13.63
1983 | 33.30 12.16 7.50 6.76 13.33
1984 | -19.33 -1.95 14.28 -1.392 12.52 -4.39 3.09 -1.97 11.89
1985 | 12.18 0.82 20.26 0.602 17.60 1.90 17.18 0.82 22.19
1986 | 23.47 1.60 11.08 1.129 15.23 3.96 3.97 1.57 13.03
1987 | 32.01 2.32 16.40 1.723 10.30 5.84 13.97 2.28 15.75
1988 | 4.74 0.41 9.88 0.301 11.96 0.99 15.29 041 9.93
1989 | 0.93 0.08 11.48 0.054 14.14 0.17 16.28 0.07 1111
1990 | 10.04 0.74 12.09 0.514 14.88 1.66 14.93 0.73 12.46
1991 | 4.72 0.37 3.7 0.244 9.13 0.86 -0.46 0.35 6.27
1992 | 24.63 1.90 6.21 1.202 10.78 4.31 9.23 1.78 8.58
1993 | 13.48 1.25 3.84 0.754 8.76 2.46 19.80 1.15 5.12
1994 | 16.12 1.58 7.21 0.923 10.75 3.14 6.17 145 8.26
1995 | 451 0.45 14.23 0.256 17.02 0.72 40.91 0.42 12.36
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1996 | 17.51 1.49 22.24 0.770 35.02 2.50 17.53 1.37 24.32
1997 | 18.01 1.72 4.94 0.816 14.14 2.89 4.72 1.52 8.74

1998 | 11.99 1.25 8.13 0.573 11.70 2.0 12.37 1.08 10.22
1999 | 18.23 1.95 8.62 0.875 11.57 3.07 12.04 1.69 8.94

2000 | 14.82 1.75 7.15 0.737 14.13 2.65 11.20 1.49 9.13

2001 | 13.65 1.70 9.15 0.707 10.17 2.34 19.59 1.45 8.69

2002 | 42.22 5.65 5.72 2.290 8.62 8.63 -4.54 4.66 9.19

2003 | 12.15 2.08 11.13 0.833 12.37 3.25 8.62 1.72 10.90
2004 | 15.16 2.66 9.18 1.047 11.44 4.27 6.55 2.18 10.30
2005 | 28.27 5.12 11.72 1.953 15.16 6.46 41.86 4.18 12.31
2006 | 40.52 8.43 11.76 3.141 14.31 9.67 22.85 6.70 14.60
2007 | 18.17 4.62 14.90 1.734 14.14 5.07 20.21 3.69 14.30
2008 | 35.84 9.23 16.67 3.532 14.45 9.50 24.39 7.42 15.99
2009 | 20.12 6.36 10.66 2.401 12.17 6.97 4.02 5.02 12.86
2010 | 3.59 1.22 12.39 0.455 13.29 1.40 6.40 0.96 12.21
2011 | 17.75 5.37 15.80 1.939 19.97 4.96 44.99 4.26 15.09
2012 | 28.34 8.83 14.34 3.070 18.75 7.96 17.11 6.89 16.40
2013 | -6.69 -2.38 12.44 -0.815 14.13 -2.22 8.78 -1.87 11.61
2014 | 731 2.20 10.41 0.737 12.82 2.11 6.91 1.71 11.68

Source: Estimated

Figure 1: Actual Rates of Growth of Income and Induced (by remittances) Rate of

Growth of Income

30
25
20
15
10

O —

5 1984198619881990199219941996199820002002200420062008201020122014

Actual Rate of Growth of Income

Induced Rate of Growth of Income

Source: Table 5

Table 5 and Figure 1 give us brief idea about the growth rates of income in Bangladesh.
Actual annual growth rate of income in Bangladesh in 1978 was 34.49%. It becomes
11.89 % in the year 1984.In that year annual growth rate of remittances was negative (-
19.33%). In the year 1993 the actual growth rate of income became lowest (5.12 %) and
in the year 1996 the actual growth rate of income became highest (24.32 %) except the
year 1978. In the year 1997, the actual growth rate of income dropped to 8.74 %. After
1997 the growth rate increases gradually and reached top in the year 2008 with about
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16% of growth rate. In that year the induced growth rate of income was highest.The
growth rate was 7.42 %.

Income growth induced by remittances remains always positive except in the period of

1984 and 2013.Induced growth rates income remains 1% to 3% during the period of
1986-1987,1992-1994,1996-2001,2003-2004 and 2014. Induced growth rates income
remains 3% to 5% during the period of 2002, 2005, 2007 and 2011.The rate was above
5% in the years of 2006,2008,2009,2011and 2012.

In 2001, the growth rate of remittances was 13.65 % but it became 42.22% in the next
year. This sharp increase in the growth of remittance indicates the impact of September
11, 2001. In 2008, the growth rate of remittances was 35.84 % and it dropped to 3.59 %
in 2010.In this year the induced growth rate was just 0.96 %. Again in 2008 the actual
growth rate of income was about 16% and it became 12.2 % in 2010. So it is cleared
from this dropping rate of growths that Bangladesh also could not escape from the global
economic slowdown due to financial crisis of 2007-2009. But after 2010 the growth rate
of remittances turned to its golden rate and Bangladesh economy also overcome this
global financial crisis and stood in standard position.

4. Conclusion

This study attempts to examine the dynamic effects of remittances on some important
macroeconomic variables like consumption, investment, imports and economic growth
in both the short and the long run in Bangladesh covering a period (1977-2014)
following Nicholas P. Glytsos (2002) of Keynesian-type econometric model. The study
finds using two-stage least square (TSLS) technique that remittances have significant
positive impact on the economy.

The marginal propensity to consume (MPC) in Bangladesh is 0.415. The short-run MPC
of Bangladesh is not so high. Lower MPC indicates higher saving rates.On the other
hand long-run MPC of Bangladesh is found to be 0.718. So, long-run MPC in
Bangladesh is quite high. The marginal propensity to invest (MPI) in Bangladesh is very
low. The MPI is just 0.179.The marginal propensity to import (MPM) of Bangladesh
we estimate to be 0.126.

We find that one Taka of remittances contributes 1.88 Taka in income through the
impact multiplier. Its impact on the income from the second year become declining
gradually. Again one Taka of remittances contributes 1.27 Taka in income through the
dynamic multipliers or interim multipliers. So we can conclude that, one Taka increase
in remittances contributes 3.15 Taka in income in Bangladesh through the impact
multiplier as well as dynamic multipliers from the first year to seventh year.

There may be impact of September 11, 2001 or global economic slowdown due to
financial crisis of 2007-2009 or any other shock in the economy, the Bangladesh grows
its own way along with remittances. In Bangladesh there are still no alternatives of
remittances for development. It is very essential in Bangladesh.
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