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Abstract

Although the amount of foreign aid received by Bangladesh as a share of
GDP has declined over the years, Bangladesh remains one of the heavily aid-
dependent countries in Asia. The results of most empirical studies that have ex-
amined the effectiveness of foreign aid or other forms of development assistance
for economic growth have varied considerably depending on the econometric
methodology used and the period of study. As the debate and controversy over
aid-effectiveness for economic growth continue to grow, this paper re-
investigates the short-run and long-run effects of foreign aid received on per-
capita real income of Bangladesh over the period 1972-2015. A vector error cor-
rection model is estimated. The results indicate lack of any significant short-run
and long-run relation between foreign aid and per-capita real income. Results fur-
ther indicate short-run unidirectional causalities from per-capita real GDP to do-
mestic investment (in proportion to GDP), from government expenditure (in pro-
portion to GDP) to inflation rate, from inflation rate to domestic investment (in
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proportion to GDP), and from domestic investment to foreign aid (as percentages
of GDP). Short-run bidirectional causality is observed between per-capita elec-
tricity consumption and per-capita real GDP, and between per-capita real GDP
and government expenditure (in proportion to GDP).
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1. Introduction

Although the developing economies in Asia and Africa, during the last few
years, have experienced rapid economic growth due to foreign capital inflow,
most of them continue to remain below the poverty line, and consequently, con-
tinue to depend on foreign aid for sustainable economic growth and develop-
ment. Bangladesh has long been one of the heavily aid-dependent countries in
Asia. According to the United Nations and the World Bank, the amount of over-
seas development assistance received by Bangladesh more than doubled from
around $1 billion in the late 1970 to a staggering $2.42 billion in 2014. Although
foreign aid received by Bangladesh as a percentage of its GDP declined from
3.62% in 1972 to 1.12% in 2015, a question still arises on the usefulness of for-
eign aid for economic growth in Bangladesh. Recent studies have argued both
for and against the usefulness of foreign aid and other forms of development as-
sistance. Studies that have raised concerns over the effectiveness of foreign aid
for economic growth have argued that, the accumulation of foreign aid over time
leaves the aid-dependent countries in a debt trap which slows down economic
growth in the long-run. The results are mostly inconclusive, varying considerably
with the period of study, econometric methodology, and several other factors.

We estimate a vector error correction model and re-investigate the short-
run and long-run effects of foreign aid (in proportion to GDP) on per-capita real
GDP of Bangladesh over the period 1972-2015. We also study the short-run and
long-run effects of inflation rate, per-capita electricity consumption, domestic in-
vestment and government spending (as percentages of GDP) on per-capita real
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GDP. The paper is organized as follows- Section 2 presents a brief literature re-
view; Section 3 presents the data source and descriptive statistics; Section 4
presents the model and the estimation method; Section 5 discusses the main re-
sults; Section 6 presents the concluding remarks and policy implications.

2. Literature Review

There is lack of general consensus on the effectiveness of aid for eco-
nomic growth. While Murty et al. (1994), Levy (1998) and Gounder (2001) re-
ported a positive relationship between foreign aid and economic growth, Nyoni
(1998), Burke and Ahmadi-Esfahani (2006), Duc (2006) and Mallik (2008) re-
ported a negative or insignificant aid-growth relationship. Pederson (1996) ar-
gued that it is not possible to conclude that aid has a positive effect on economic
growth. Studies by Mosley (1980), Mosley at al. (1987) and Jensen and Paldam
(2003) found no evidence of aid effectiveness for economic growth. Morrisey
(2001) found the impact of aid on economic growth is conditional on other vari-
ables that are included in the model. Rajan and Subramanian (2008) reported
lack of any robust relationship between aid and growth. They found no evidence
that aid works better in a good policy environment. Fasanya and Onakoya (2012)
observed positive effect of aid on economic growth in Nigeria. Clemens et al.
(2012) showed that increases in aid results only in modest increases in economic
growth, and economic growth diminishes at substantially high levels of aid.

In case of Bangladesh also, the results of empirical studies on aid-growth
relationship are mixed and inconclusive. Islam (1992, 1999) found the effect of
aid on economic growth in Bangladesh is positive but insignificant. Quazi (2005)
and Hossain (2014) found that aid has positive effect on economic growth in
Bangladesh. However, in a recent study, Quibria (2010) observed that aid in
Bangladesh has had both positive and negative effects on economic growth.
Therefore, due to the mixed results, this paper re-investigates aid effectiveness
for economic growth in Bangladesh for the most recent period 1972-2015.

3. Data Source and Descriptive Statistics

This study has used annual time series data on Bangladesh from1972 until
2015. The data source is the World Development Indicators of the World Bank
group. The dependent variable in the model is per-capita real GDP. The explana-
tory variables are foreign aid (in proportion to GDP), inflation rate, domestic in-
vestment (in proportion to GDP), government expenditure (in proportion to GDP)
and per-capita electricity consumption. The variables in the model are indexed
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GDP for per-capita real GDP, FAID for foreign aid (in proportion to GDP),INF for
inflation rate, DINV for domestic investment (in proportion to GDP),GOV for gov-
ernment expenditure (in proportion to GDP), and PEC for per-capita electricity
consumption. Capital comprises of foreign and domestic capital; therefore, the
growth of capital stock depends on foreign aid and domestic investment (as per-
centages of GDP). The inflation rate is captured by the monetary policy instru-
ment. Per-capita electricity consumption is included since it is an important de-
terminant of economic growth in Bangladesh.

Table1

Descriptive Statistics

Indicators Mean STDEV CV (%) Jarque-Bera
GDP 52.40 46.10 87.97 19.83 (0.00)
DINV 20.14 6.81 33.81 5.08 (0.08)
FAID 4.60 2.70 58.70 2.56(0.28)
PEC 103.05 95.86 93.02 8.68 (0.01)
GOV 4.78 0.60 12.55 0.47(0.79)
INF 12.07 14.94 123.78 299.45 (0.00)

In Table 1, the variability is highest for inflation rate followed by per-capita
electricity consumption, per-capita real GDP, foreign aid (in proportion to GDP),
domestic investment (in proportion to GDP) and government expenditure (in pro-
portion to GDP).

Figure 1 shows that foreign aid received by Bangladesh (in proportion to
its GDP) declined from 3.62% in 1972 to 1.12 in 2015. Over the same period,
Figure 2 shows that per-capita real GDP increased from US$ 209.58 to US$
758.37. In Figure 3, domestic investment (in proportion to GDP) increased from
2.26% in 1972 to 40.51% in 2015. In Figure 4, government expenditure (in pro-
portion to GDP) increased from 4.24% to 5.57%. In Figure 5, inflation rate in-
creased from 4.4% to 6.19%. In Figure 6, per-capita electricity consumption in-
creased from US$ 10.51 to US$ 349.47.
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4. The Model and the Estimation Method

We examine the aid-growth relationship for Bangladesh by estimating a
model of the form

GDP, = ADINV‘ .FAID> .PEC”" .GOV,* INF" & (1)
The logarithmic transformation of equation (1) is
InGDF, = ¢, + &, In DINV, + &, In FAID, + o, In PEC, + &, InGOV, + o, In INF, + ¢, (2)

In Table 1, P<0.01 denotes significant at 1% level, “P<0.05 denotes sig-
nificant at 5% level, P<0.10 denotes significant at 10% level. STDEV represents
standard deviation.

Here, hA=¢, and ¢,,a,,a,,0,,ando; measure the sensitivity of per-

capita real GDP to changes in domestic investment (in proportion to GDP), for-
eign aid (in proportion to GDP),per-capita electricity consumption, government

expenditure (in proportion to GDP) and inflation rate. &, represents the random

error term. Equation (2)is estimated by the Feasible Modified Ordinary Least
Square method (Philips and Hansen, 1990). The appropriate lead and lag length
for FMOLS will be selected by the Schwarz Bayesian Information Criterion.

The short-run and long-run relationships are discussed in subsequent sec-
tions. Firstly, the Augmented Dickey-Fuller (1979) and Phillips-Perron (1987) unit root
tests are performed. The Johansen and Juselius (1990), Engle and Granger (1987)
and Phillips-Ouliaris (1990) co-integration tests are next performed followed by the
Granger causality test. The short-run and long-run dynamics are next examined. The
stability of the short-run parameters are examined by performing the cumulative sum
of recursive residuals (CUSUM) and cumulative sum of squares of recursive residu-
als (CUSUMSQ) tests proposed by Borensztein et al.(1998).

Before estimating equation (2), we first examine if each variable contains a
unit root problem. The ADF test is applied. The test is performed for two separate
cases: Case 1 that includes both the constant and trend terms and Case 2 that
includes the constant term only. Case 1 is described by equation (3) and Case 2
is described by equation (4).

Z =K, +Kt+06Z_+> ®AZ_ +u, (3)

J=1

Z, =K, +8Z_+Y ® AZ_ +u, (4)

J=1



ISSN 2519-4070

of European Economy
Vol. 17. Ne 4 (67). October—December 2018

427

In equations (3) and (4), Z is the variable under investigation. The variable
is I(1) if § = 0. Appropriate lag length for equations (3) and (4) would be selected
by Akaike Information Criterion (AIC) and Schwarz Bayesian Information Crite-
rion (SBIC). The Phillips-Perron test is also performed. The unit root test results
are reported in Table2.

Table 2

Unit Root Test Results

Model with constant term [Level Form]

Variables ADF test p-value PP test p-value
InGDP —-0.83 0.80 -0.72 0.83
In DINV -1.18 0.68 —6.08 0.00
In FAID 0.07 0.96 -0.47 0.89
In PEC -0.80 0.81 -1.02 0.74
InGOV -2.59 0.10 -2.92 0.05
In INF -1.52 0.51 -3.78 0.01

Model with constant and trend terms [Level Form]

Variables ADF test p—value PP test p—value
InGDP —4.24 0.01 —-4.19 0.01
In DINV —2.36 0.39 —7.62 0.00
In FAID -5.05 0.00 -5.13 0.00
In PEC —4.55 0.00 —4.73 0.00
InGOV -3.13 0.11 -3.71 0.03
In INF -1.33 0.86 -5.03 0.00

Model with constant term [Difference Form]

Variables ADF test p—value PP test p—value
Aln GDP —6.14 0.00 -9.47 0.00
Aln DINV —4.12 0.00 —6.73 0.00
Aln FAID -10.32 0.00 -11.82 0.00
Aln PEC —-8.06 0.00 -11.27 0.00
Aln GOV -5.87 0.00 -8.49 0.00
Aln INF -3.87 0.01 -17.56 0.00

Model with constant and trend terms [Difference Form

Variables ADF test p—value PP test p—value
AlnGDP —6.05 0.00 -9.28 0.00
Aln DINV —6.69 0.00 —6.72 0.00
Aln FAID —10.51 0.00 -15.47 0.00
Aln PEC -7.92 0.00 -12.70 0.00
Aln GOV -5.79 0.00 -8.37 0.00
Aln INF —4.23 0.01 -24.18 0.00
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The results in Table 2 indicate that all variables are integrated of order one
(I(1)).In the second stage, we need to examine if any co-integrating relation-
ship(s)between the variables exist or not. The Johansen and Juselius (1990) co-
integration test is performed. The long-run relationship between the variables is
described by the following equation

P
AX,=B,+I1X,_ + Y BAX,  +¢ (5)

Jj=1

In equation (5), X, represents the vector of endogenous I(1) variables; B,

represents a vector of constant terms, B is the matrix of coefficients; & is the vec-
tor of residuals;p denotes the lag length. All the variables in equation (5) are con-
sidered endogenous. The long-run relationship between the variables in X, is de-
termined by the rank of II, say, r. If r=0, the variables in the level form do not
have any co-integrating relationship and equation (5) can be transformed into a
VAR-model of pth order. If 0 < r < n, then there are (nXr) matrices of & and
such that IT=a8" . The strength of the co-integrating relationship is measured by
o . B represents the co-integrating vector and B'X, is 1(0) even if X, is I(1).

Johansen and Juselius (1990) co-integration test suggests that there exists co-
integrating relationships among the variables in equation (5). Same evidences are
obtained from the Engle-Granger two step test (Engle and Granger, 1987) and
Phillips—QOuliaris co-integration test (Phillips and Ouliaris, 1990). The results of the
co-integration tests are reported in Table 3, Table 4 and Table 5.

Table 3
Johansen and Juselius (1990) Co-integration Test

Case-1: Intercept (no trend) in CE and VAR
Cointegrating Equation(s) Trace Statistic Max-Eigen Statistic

. 123.88 69.59
None [95.75] [40.08]
(0.00) (0.00)

54.28 22.62
At most 1 [69.82] [33.88]
(0.45) (0.56)

31.66 17.44
At most 2 [47.86] [27.58]
(0.63) (0.54)

14.22 8.03
At most 3 [29.79] [21.13]
(0.83) (0.90)
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Case-2: Intercept and trend in CE and no intercept in VAR

Cointegrating Equation(s)

Trace Statistic

Max-Eigen Statistic

] 176.37 7113
None [117.71] [44.49]
(0.00) (0.00)

] 105.25 53.11
At most 1 [88.80] [38.33]
(0.00) (0.00)

5214 22.37
At most 2 [63.88] [32.12]
(0.32) (0.47)

29.77 17.41

At most 3 [42.92] [25.82]
(0.52) (0.42)

The results in Table 3 indicate one co-integrating equation for Case 1 and
two co-integrating equations for Case 2.

In Table 3, the values inside represents the 5% critical values and the val-

P<0.01 denotes significant at 1% signifi-
cance level; P<0.05 denotes significant at 5% significance level;

ues inside represents the p-values.

'P<0.10 denotes significant at 10% significance level. Appropriate lag

length is selected by AIC and SBIC.

Table 4

Engle-Granger (1987) Co-integration Test

Dependent Variables 7 -statistic Z-statistic
InGDP 0.06) 008
o o o
5% =
In PEC 039) 031
inGov 026) (026)
i s
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Table 5
Phillips-Ouliaris (1990) Co-integration Test
Dependent Variables 7 -statistic Z-statistic
-5.03 -31.51
In GDP (0.06) (0.06)
-5.99 -32.21
In DINV (0.01) (0.05)
-5.21 —-34.71
In FAID (0.04) (0.03)
—4.03 —24.16
In PEC (0.29) (0.27)
—-4.14 —24.23
InGOV (0.25) (0.27)
-5.62 —40.71
In INF (0.02) (0.01)

The results in Table 4 and Table 5 indicate four co-integrating equations.

Since the co-integration tests cannot identify causal relationships between the
variables, the Engel and Granger (1987) F-test is performed on the first-
difference of all the variables. For long-run causality, an error correction term is
included in the VAR system. The augmented form of the Granger causality test in
a multivariate VECM framework is given by

(6.6, 6.6, 6.6_]

[AnGDP | [C i O O B O O | AMGDP, | [ 4 g,
AlDINV, | |C, 0, 6 0By O O || AMDINV, | | A, g,
Aln FAID, | | C, +i 6, 6, 0. B O O ||AMFAID | | A, B+ £, "
Aln PEC, C,| S6i 6 0.6 O b || AMPEC | | A g,
AlnGOV, G O G O O Oy O || AGOV_, | | A &,
|AlnINE, | |G, | O O O O Oy O || AMINE | | 4 | &, |

_In Table 4 and Table 5, “P<0.01 denotes significant at 1% significant
level; P<0.05 denotes significant at 5% significance level; P<0.10 denotes sig-
nificant at 10% significance level.

The C's, 8's, A's are the parameters to be estimated. ECM,_, is the one

period lagged error terms derived from equation (2). £'s are serially independent
with mean zero and a finite covariance matrix. The appropriate lag length for
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equation (6) is selected by AIC and SBIC. The results of the Granger causality
test are reported in Table 6.

Table 6

Granger Causality Test Results

AlnGDP [Aln DINV]AIn FAID| Aln PEC |[AInGOV | Aln INF JECM(—1)
AlnGDP (8232) (%.10%) 2(%'.23)) (8:;3) ?c;.gg)

Aln DINV (%'.g) ?6.781 ) (8122) ?6?33) :(”67020)

Aln FAID (822?) (0.06) <81?3> ?d.ogofg) (_cgfs(;
Aln PEC (%.%%) (8222) (0.36) (8281) (8:;2)
AlnGOV (%'.286) &:?3) (8igg) (0.23) ((1):2623) (8:83)
AlnINF (%1)54) (3122) ((1):17519) ((1):;8)

The results indicate short-run unidirectional causality from per-capita real
GDP to domestic investment (in proportion to GDP), from government expendi-
ture (in proportion to GDP) to inflation rate, from inflation rate to domestic in-
vestment (in proportion to GDP) and from domestic investment to foreign aid (as
percentages of GDP). Short-run bidirectional causality exists between per-capita
electricity consumption and per-capita real GDP, and between per-capita real
GDP and government expenditure (in proportion to GDP). The significance of
ECM(-1) test statistic confirms the existence of long-run causality between the
variables.

The estimation of the long-run equation (2) indicates that foreign aid has a
negative impact on per-capita real GDP but the coefficient is not statistically sig-
nificant. The long-run coefficient, although not statistically significant, indicates
that for 100% increase in foreign aid (in proportion to GDP), per-capita real GDP
will decrease by 7.85%, ceteris paribus. Government expenditure (in proportion
to GDP), has a significantly negative impact on per-capita real GDP. For 100%
increase in government expenditure (in proportion to GDP), per-capita real GDP
will decrease by 42.88%, ceteris paribus. Domestic investment (in proportion to
GDP), per-capita electricity consumption, and inflation rate have significantly
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positive effects on per-capita real GDP. For 100% increase in domestic invest-
ment (in proportion to GDP), per-capita real GDP will increase by 35.66%, ce-
teris paribus. For 100% increase in per-capita electricity consumption, per-
capita real GDP will increase by 74.88%, ceteris paribus. For 100% increase in
inflation rate, per-capita real GDP will increase by 8.98%, ceteris paribus. The
long-run results are reported in Table7.

In Table 6, ~ P<0.01 denotes significant at 1% significance level; "P<0.05
denotes significant at 5% significance level; P<0.10 denotes significant at 10%
significance level. Significance of ECM,_, statistic has ensured the existence of
long-run causality between the variables.

The short-run relation between the variables is described by the following
model

m n 14
AlnGDP, =68,+) 8, AlnDINV, ;+ "8, Aln FAID,_;+ &, Aln PEC,_,
j=0 j=0 j=0 (7)

q r
+Y.8,, AlnGOV,_,+)_ &, AInINF,_, +AECM_ +1,

j=0 Jj=0
In equation (7), 9,,9,,96,,0,,0; are the short-run parameters to be esti-

mated. A4 denotes the speed of adjustment. The optimum lag length is selected
by AIC and SBIC. The short-run coefficients are reported in Table 7.

Table 7
Long-Run and Short-Run Coefficients
Variables Long—run results Short—run results
In DINY 036
In FAID &)0.'4?48)
In PEC s
InGov Zg_gg)
In INF (00.%92)
Constant 2(?)2%)
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Variables Long—run results Short=run results
In DINV .00)
In FAID (ggg)

i PEC ot

InGOV _(%'Z)Z))

In INF (%%43)
cout o
Constant (%%55)

JB statistic (882)
ARCH statistic (82‘1‘)

In Table-7, *P<0.10 denotes significant at 10% significance level; **P<0.05
denotes significant at 5% significance level; ***P<0.01 denotes significant at 1%
significance level.The short-run equation has been estimated by the Cochraine-
Orcutt iterative method due to auto-correlation problem.

The short-run results indicate that foreign aid has insignificant effect on
per-capita real GDP. Domestic investment (in proportion to GDP) and inflation
rate have significantly positive effects on per-capita real GDP. Government ex-
penditure (in proportion to GDP) has significantly negative impact on per-capita
real GDP. Per-capita electricity consumption has positive impact on per-capita
real GDP but it is statistically insignificant. The coefficient of the error correction
term (ECM(-1)) is negative and significant. If there is any shock to per-capita real
GDP due to changes in domestic investment (in proportion to GDP), foreign aid
(in proportion to GDP), per-capita electricity consumption, government expendi-
ture (in proportion to GDP), and inflation rate, then per-capita real GDP will be
adjusted by 94.45% in the first year. The entire convergence process will take
1.06 years (less than 1.5 years) to reach into long-run equilibrium.

The short-run parameters are stable as indicated by the CUSUM and
CUSUMSAQ tests proposed by Borensztein et al.(1998). All values lie within the criti-
cal bounds of the estimation period; therefore, the short-run and long-run coefficients
can be considered useful for drawing policy implications. The graphs of the CUSUM
and CUSUMSAQ tests are provided in Figure 7(a) and Figure 7(b), respectively.
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6. Conclusion

Although foreign aid received by Bangladesh in proportion to its GDP has
declined over the years, Bangladesh continues to be identified as one of the
heavily aid-dependent countries in the world. Numerous empirical studies have
examined the relation between foreign aid and economic growth in developing
economies. There is lack of consensus on the impact of foreign aid on economic
growth. In light of the mixed and inconclusive results in existing studies, this pa-
per revisits the literature on aid-growth relationship and reinvestigates the impact
of foreign aid on per-capita real income in Bangladesh over the period 1972-
2015.

The results of the dynamic co-integration and causal analysis indicate lack
of any significant short-run and long-run relation between foreign aid and per-
capita real income in Bangladesh. Domestic investment (in proportion to GDP),
inflation rate and per-capita electricity consumption are found to have signifi-
cantly positive effects on per-capita real GDP. Results also indicate short-run
unidirectional causal effects from per-capita real GDP to domestic investment (in
proportion to GDP), from government expenditure (in proportion to GDP) to infla-
tion rate, from inflation rate to domestic investment (in proportion to GDP), and
from domestic investment to foreign aid (as percentages of GDP). Short-run bidi-
rectional causal effects are observed between per-capita electricity consumption
and per-capita real GDP, and between per-capita real GDP and government ex-
penditure (in proportion to GDP).

There could be numerous reasons for the insignificant relation between
foreign aid and per-capita real income in Bangladesh. According to Boone (1996)
and Burnside and Dollar (2000), «bad policy» environment could be considered
one reason for the lack of effectiveness of foreign aid for economic growth in de-
veloping economies. According to Kosack and Tobin (2006), low human capital
can impede economic development. This will happen if foreign aid is used pri-
marily to meet humanitarian needs instead of increasing production capacities in
domestic industries. A third possibility could be «loan conditionalities» in which
aid-recipients are required to purchase overpriced goods from the donor coun-
tries.

Based on the results of this study, we conclude that foreign aid has been
ineffective for economic growth in Bangladesh, at least for the sample period un-
der study. Although per-capita real income of Bangladesh increased from 1972 to
2015, it could possibly have been even higher if not for the ineffectiveness of for-
eign aid and overseas development assistance. Thus greater emphasis should
be placed on the design and implementation of macroeconomic policies aimed at
increasing domestic savings and investment in order to reduce the need for for-
eign aid in Bangladesh in the long-run.
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Figure 1

Aid Received in proportion to GDP
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Figure 2

Per-Capita Real GDP of Bangladesh

800
700
600

500

Per-Capita Real GDP
+
=t

10

20
1972-2015

30U

40 50




Vol. 17. Ne 4 (67). October—December 2018
ISSN 2519-4070

Figure 3
Domestic Investment in proportion to GDP
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Figure 4
Government Expenditure in proportion to GDP
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Figure 5
Inflation Rate in Bangladesh
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Figure 6
Per-Capita Electricity Consumption in Bangladesh
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