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Are Saving and Investment Cointegrated? Evidence from
Bangladesh Using DOLS Model

Mohammad Safiqul Islam”

Abstract: Achieving and maintaining a smooth and excellent economic growth rate is the core
macroeconomic objective in the present world, and definitely, the domestic savings rate can
play the exigent role in this regard. Analyzing the annual data of real gross domestic product,
saving and investment in Bangladesh from 1993 to 2018, this study tried to explore the
association among these variables by using cointegration analysis and the estimated result
confirms that one cointegrating vector exits among them. Causality analysis has also employed
in this study and the result reveals only a unidirectional causality from savings to real gross
domestic product at 10% significance level. This study goes further to estimate the elasticity
by employing the dynamic OLS technique (considering 1 “leads” and 1 “lag” of the first
difference of integrated variables) and the result predicts that if savings increases (one) 1
percent then the real GDP increases about1.016 percent and it is statistically significant. So,
the policy implication of this study is that domestic saving can lead to accelerate economic
growth in Bangladesh.

Introduction

Achieving and maintaining a smooth and excellent economic growth rate is the core
macroeconomic objective in the present world, and definitely, the domestic savings rate
can play the exigent role in this regard. The savings-growth literature was gained a
momentum with the development of the Harrod-Domar (H-D) model, a model which
suggested that “for stability and full employment, the ratio of saving rate to capital
output must always equal the natural growth rate of the economy which is given by the
growth rate of labor force of the economy” (Yeldan, 2009). For overcoming the
drawbacks of the H-D model, Robert Solow developed a neoclassical model that
predicted temporary growth effect (Solow, 1957). Although Solow’s model found no
effect on the steady state growth rate, it confirmed that savings rate can enhance the
standards of living by increasing the per capita capital stock. This model also concluded
that technological advancement, which was considered as exogenous factor, can
accelerate long-run output growth permanently, and higher savings rate can determine
the growth rate only in the transitional period when the economy moves to the new
equilibrium from old steady-state situation. However, new findings was found from the
study of Singh (2009) where it was claimed that the new growth theory, widely known as
“Endogenous growth theory”, can explain the positive permanent impacts of savings rate
on output growth through the accumulation of physical capital that leads to permanent
progress in technological advancements (Lucas, 1988; Romer, 1986, 1887).

Recently, the economy of Bangladesh has become capable of maintaining a good growth
rate, on average 6%+ over the last decade. The growth rate increased to 7.11% in 2015-
16, while it was 6.55% in 2014-15 (Bangladesh Bureau of Statistics (BBS)). Moreover,
in 2016-17 it was 7.28% and becomes 7.86% in 2017-18 (BBS). Although economic
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growth rate increases, both domestic and national saving decreased slightly. Domestic
saving decreased from 25.33% in 2016-17 to 22.83 % in 2017-18, and national saving
decreased from 29.64% in 2016-17 to 27.42% in 2017-18. Gross investment (% of GDP)
and both public and private investment increased in this time frame. Gross investment
increased to 31.23% in 2017-18 from 30.51% in 2016-17, while public and private
investment increased from 7.41% and 23.10% in 2016-17 to 7.97% and 23.26% in 2017-
18, respectively. Overall, the total investment increased approximately 16.61% in 2017-
18 compared to the previous fiscal year.

The government of Bangladesh undertook some good policies to promote investment and
economic growth. To ensure investment friendly environment throughout the country,
“Board of Investment (BOI)” and “Privatization Commission” were merged together into
“Bangladesh Investment Development Authority (BIDA)”. “Bangladesh Economic Zone
Authority (BEZA)”, which is directly monitored by Prime-Minister office of
Bangladesh, has taken an initiative that aims to create employment opportunities for
more than 10 million within the next 15 years by establishing 100s economic zones all
over the country.

In this backdrop, about 79 economic zones has approved already, where 56 are public
and 23 are private. Various development projects, under the annual development plan,
are taken and implemented to promote economic growth. Unemployment problem is
reduced as a consequence, many small and medium business firms are operating
successfully, and domestic investment are increasing that further leads to accelerate
economic growth.

Literature Review

It is an important economic issue to analyze the relationship between saving and
investment, since it provides a key approach to the sustainable economic growth process.
Various works have been conducted to analyze this relationship throughout the world.
The existing theoretical position can be categorized into two approaches; one stands on
the basis of classical foundations, and the other one stands on the base of Keynesian and
Post-Keynesian doctrines. The classicalists argued that increased savings rate caused to
deteriorate interest rate. As interest rate declines, demand for loanable funds increase. As
a consequence, domestic investment increases that lead to accelerate economic growth.
Therefore, here the dominant player is the saving rate. Increased savings rate raises
investment through reducing interest rate. Counter viewers of this classicalist position
argued that it’s not saving rate but investment which is the dominant player in the
economy. The more domestic investment is consistent with better economic growth that
will consistent with higher income per capita and purchasing power of the people, and
when people earn more they get the opportunity to save more. Therefore, increasing rate
of investment accelerate economic growth that leads to increasing savings rate (Solow,
1970; Ang, 2007).

There exists a puzzle over the years, commonly known as ‘“Feldstein—Horioka (F-H)”
puzzle, was claimed cointegration between savings and investment. Feldstein and
Horioka (1980) conducted a study over 16 OECD countries from 1960 to 1974 and
revealed a high correlation between these two variables. Their finding was consistent
with low capital mobility, instead of high capital mobility around the open economies.
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After that various studies (divided into two positions) were conducted by focusing this
puzzle and newly developed cointegration techniques had been employed.

One group examined the cointegration status by considering various assumptions about
exchange rate and capital mobility. Miller (1988) was the pioneer of this position who
used the technique of Engle and Granger (1987) to examine the data of USA from 1946
to 1987. His investigation revealed a cointegration between saving and investment rate
under the fixed exchange rate regime during world war two, but no cointegration was
observed with the flexible exchange rate period. These findings were expressed as an
indication that increasing capital mobility triggered the long-run association between
saving and investment.

Miller’s work was highly criticized by Gulley (1992). Guller (1992) criticized the
cointegration technique used by Miller, and also questioned about the execution of the
intercept term in the regression. According to Guller, intercept term is important in the
saving-investment model so that it should be include to express the nonzero means.
Guller found that both saving and investment are stationary at their level form and no
long-run association exist between these two whether we set the fixed or flexible
exchange rate assumptions. Moreover, the study of Sarno and Taylor (1998) also found
no cointegration among these two in UK, while it was examined by including before and
after data of the abolition of UK exchange rate controls.

The second strand criticized the F-H puzzle by arguing that the saving-investment
correlation arise because of two alternative macroeconomic factors, nothing else. From
the findings of Summers (1998) for the long-run current account targeting (Summers,
1988) which, as noted by Hussein (1998), “if successful, would produce a strong saving—
investment relationship, even with high capital mobility” and, “most notably, the
intertemporal budget constraint which, being expected to be always operative” (Jansen,
2000), implies a “cointegration relationship between saving and investment regardless of
the degree of financial integration with the global economy” (Coakley and Kulasi, 1997;
Jansen, 1997, 1998).

Some of the studies found positive impact of growth on saving rate (Kuijs, 2006; World
Bank, 1993; Sepehri and Akram-Lodhi, 2005; Rodrik, 1998). Besides, some studies have
found the causality between saving rate and income growth is bi-directional (Attanasio et
al., 2000; Singh, 2009; Carol and Weil, 1993). Moreover, according to Gorner (2006), “it
is worth noting the possibility of an adverse effect of an increase in saving rate on output
growth in the short run which operates through its contractionary effects on growth of
consumer spending”.

In particular, we concentrate on examining for Bangladesh whether the domestic saving
has noteworthy effect on the growth rate of real GDP over the sample period able to
collect.

Methodology

Data Description and Sources

Annual data of Bangladesh, covering the period 1993 to 2018, has been used in this
study, while data on the variables of Real Gross Domestic Product (RGDP), Saving (S),



4 The Jahangirnagar Review: Part II: Social Sciences, Vol. XLIII, 2019

and Investment (I) in this study is in billion taka. These data are taken from BBS,
Economic Review of Bangladesh and Statistical Bulletin. We have transformed the data
set into a logarithm form. Data of log of RGDP, S and I, both in level form and 1%
difference form, are illustrated in Figure 1.

0 ©
- d
@ o<
Qin S |
) aN~+
[Te}
~ o
T T T T T T T T
1990 2000 2010 2020 1990 2000 2010 2020
Year Year
LQ |
® < 4
@S
2~ =
- o [V
© {
0 o
T T T T T T T T
1990 2000 2010 2020 1990 2000 2010 2020
Year Year
(o) <r -

Ini
6 7 8
D.Ini
1 2 3
1 1 1

T T T T T T T
1990 2000 2010 2020 1990 2000 2010 2020
Year Year

Figure 1: Left-side graphs are the Level form and the right-side graphs are the 1st
difference form for the selected variables.

From the graph we observe that there is an association among the variables of real gross
domestic product, savings and investment for the specified time period in Bangladesh.
Model Specification

This study has employed the method of “Granger causality”, and “Vector Autoregressive
Model (VAR)” to explore the impacts of public borrowing on economic growth in
Bangladesh. In order to test the causal relationships, the following model is specified:

Y =f(ST) i v v (1)
Where Y = Real gross domestic product; S = Saving; and 1= Investment.

According to the objective of this paper, equation (1) shows for public debt-growth
nexus in a VAR model as:

Y = ayo +Ei§=1aljyt—j +Zi§=1b1j5t—j +Ef§=1c1j1rt—j F Ut e (2)
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St = ag + E?:lﬁzj«st—j +Efy§:1szyf:—j +E?:1C2j‘rt—j + Upp e e (3)
It = azp +Ej§=1ﬂ3ﬂt—j + Eflebgjyt—j + Zi'czlfzjst—j + Ust e e (4)
Where: Y;= Real GDP for economic growth
S, = Saving
I, = Investment

u, = A zero mean white noise error term

Testing for Unit Root: The ADF test

“Specious regression” can be found from the use of conventional “OLS” method
(Granger, 1988), as unit root problem is a common scenario of the time series data. So,
tracking the unit problem is the primary task for time series estimation and owing to
detect this problem this study has relied on the widely used the “Augmented Dickey
Fuller (ADF)”, which can be expressed as shown in equation 5 below:

Ah=a; +bh i+ N Ahe ;i + Vi v e . (5)

The symbol “h” stands here to represent the variables under investigation in this study,
RGDP, S and I, while the symbol “ A h” stands for representing the 1% difference form of
the variables. Moreover, u stands for indicating the error term, which is white noise, and
n stands for representing the length of lag. This test assumes non-stationarity as the null
hypothesis, which can be rejected if the estimated value of the A becomes significantly
different from zero, otherwise not.

Table 2: ADF and Phillips-Perron tests

Variable ADF Phillips-Perron
Level First Difference Level First Difference
Lnrgdp -0.262 -4.831* -0.204 -24.278*
Ins -1.013 -4.273* -0.477 -22.636*
Lni -0.090 -4.052* -0.028 -21.112

Note: * denotes 1% critical values of rejection of the null hypothesis.

Table 2 shows that the time series are non-stationary i.e. 1(0) at their levels, while first
difference turns these stationary. That is each of the series Inrgdp, Ins and Ini are
integrated of order 1, 1(1).

Cointegration Tests

Maximum likelihood procedure (Johansen-Juselius; 1990) is used to find the existence of
a long run association among savings, investment and economic growth. For these three
variables, the first order Vector Auto Regressive (VAR) models are used.
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2

;i Y = Vi ;
j=1
The v;; are 1(0) series, although the Yj; are I(1). Under 1(0) of vj the long run relationship
of Y j= 1, 2, 3) is determined by 3-r common trends.

The trace, and max eigenvalue stat is used to the Johansen-Juselius (1990) procedure; the
trace stat is developed by follow the null hypothesis, where there are at most r distinct
cointegrating vectors:

N
ﬂ“trace =T Z In(l_ ﬂﬁ)
i=r+1
here A\’s are the N-r least squared acknowledged associations between Yy, and AY;
(where Y, =(GDR,§S,, It)’ and all the variables in Y, are supposed 1(1)), corrected for
the belongings of the lagged differences of the X; process.
The max eigenvalue stat is developed by follow the null hypothesis of at most r

cointegrating vectors in contradiction of the alternative hypothesis of r + 1 cointegrating
vectors:

Aoy ==TINL= A1) e 8)

Table 3 contains the related co-integration testing information. It is observed here (in
Table 3) that Johansen and Juselius's (1991) trace-statistic and max-statistic tests indicate
that GDP, S, and | are co-integrated. This indicates that the long-term relationship
between savings, investment and GDP growth in Bangladesh is stable. In other words,
the savings and investment strategy would have an effect on the long-term economic
development of Bangladesh's economy.

Table 3: Results of multivariate cointegration tests

Maximum Eigenvalue | Trace statistic| Critical value | Max Statistic| Critical value
rank

None* - 30.1425 29.68 21.9527 20.97

At most 1 0.3547 9.1898 15.41 7.1066 14.07

At most 2 0.2474 2.0832 3.76 2.0832 3.76

Note: * denotes the rejection of the null hypothesis at 5% critical value.

Testing for Causality

In order to find out the direction of causality this study relies on the “Granger causality”
(Granger, 1969) test. Although it is difficult to reveal the true causality among a set of
variables, predictive causality can be found and used in this regard (Diebold, 2001).
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Table 4: Causality test

Null Hypothesis: Obs F-Statistic Prob.
LNGDP does not Granger Cause LNS 25 0.67576 0.4199
LNS does not Granger Cause LNGDP 3.17991 0.0884
LNI does not Granger Cause LNS 25 0.10040 0.7543
LNS does not Granger Cause LNI 0.70880 0.4089
LNI does not Granger Cause LNGDP 25 2.02993 0.1683
LNGDP does not Granger Cause LNI 0.00053 0.9818

In table 4, we observe that there is only one causality found among these variables at
10% level of significance is savings causes GDP. But practically we know that there is
an association among these variables, as for any economy if the savings increase then
there is a possibility to increase the investment too, in this case there a possibility to
increases the GDP of a country. May be due the inconsistency or error for this data set
we don’t find any causal relationship among these selected variables.

Dynamic Ordinary Least Square (DOLS) Model

To estimate the elasticity, we will use the Stock Watson Dynamic OLS (DOLS) method
(proposed) by Stock & Watson (1993)). This econometric technique is an improvement
over OLS that corrects the dynamic sources of bias. It is also desirable for a small
sample. This method will generate a unique equation that eliminates the endogeneity
problem of the explanatory variables too. Table 5 tabulates the estimated result of DOLS
for this study.

Table 5: Estimated Results of DOLS
Dependent Variable: LNGDP

Variable Coefficient Std. Error t-Statistic Prab.
LNS 1.016359 0.119121 8.532172 0.0000
LNI -0.195696 0.218778 -0.894495 0.3873
C 3.052404 0.776180 3.932596 0.0017
@TREND -0.036013 0.019439 -1.852581 0.0868
R-squared 0.996672 Mean dependent var 8.323618
Adjusted R-squared 0.994368 S.D. dependent var 0.638729
S.E. of regression 0.047932 Sum squared resid 0.029868

In table 5, we observe that if savings increases (one) 1 percent then the real GDP
increases aboutl1.016 percent and it is statistically significant, the other variable
investment is negatively related with real GDP, but which is not statistically significant.
Adjusted R-square implies that, both these two variables (savings and investment) have
very a high influence (about 99.43%) on real GDP.
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Recommendations and Conclusion

The omitted variable bias problem is the most serious problem in causality analysis that
can provide serious misleading result to the policymakers. To avoid omitted variable bias
problem we included three important variables into our model and formed a tri-variate
framework for the real GDP (RGDP), savings (S) and Investment (1) by using annual
data of Bangladesh from 1993 to 2018. The estimated result confirms that one
cointegrating vector exits among these variables. Causality analysis has also employed in
this study and the result reveals only a unidirectional causality from savings to real gross
domestic product at 10% significance level. This study goes further to estimate the
elasticity by employing the dynamic OLS technique (considering 1 “leads” and 1 “lag”
of the first difference of integrated variables) and the result predicts that if savings
increases (one) 1 percent then the real GDP increases aboutl.016 percent and it is
statistically significant. So, the policy implication of this study is that domestic saving
can lead to accelerate economic growth in Bangladesh.
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Abstract: The Particulate Matter 2.5 (PM2.5) pollution is a very harmful and disastrous
environmental pollution that can bring serious health hazards by causing some dangerous
diseases; like, Lung Cancer, Pneumonia, Asthma, and Cardiovascular diseases. The present
study has attempted to examine the Environmental Kuznets curve (EKC) for PM2.5 pollution
in the top nine polluted countries (based on PM2.5). The EKC for PM2.5 assumes that
although the concentration increases with the per capita income at the initial level, it will
decline in the future with higher per capita income. After performing some necessary tests, the
study has found the panel fixed effect model as appropriate and applied it. The results revealed
a U-shaped quadratic relationship between PM2.5 and income per capita of the selected nine
top polluted countries from 2010 to 2017. Moreover, the study has also found that the non-
renewable energy positively and trade openness negatively affect the PM2.5 pollutions.
Therefore, the study recommends renewable energy transition and trade openness as mitigation
policies for these highly polluted countries.

Keywords: Particulate Matter 2.5, Environmental Kuznets Curve, Panel fixed effect model,
Top polluted Countries.

1. Introduction

Kuznets Curve is a very familiar and influential concept in economics (developed by
Kuznets(1955)) that asserted an inverse nonlinear relationship between income
inequality and growth. According to this theory, when an economy begets accelerating
economic growth, it may experience an increasing trend of income inequality, but this
will not be a monotonically increasing phenomenon. After a certain period, when the
economic development of the country will achieve momentum with a higher level of per
capita income, income inequality will start to decline. The study of Grossman & Kruger
(1991) blended the concept of Kuznets and predicted a similar nonlinear inverse
relationship between environmental pollutions and income per capita, which is widely
known as Environmental Kuznets Curve (EKC) now. So, according to EKC, a lower
level of economic development causes environmental degradation, but a higher level will
reduce it. Various studies have used different indicators to represent the degradation of
the environment. For example, some used greenhouse gas emissions (Ansuategi &
Escapa, 2002; Kolstad, 2006; Marrero, 2010; Bolik & Mert, 2014), some used CO2 (Gill
et al., 2018a;Ru et al., 2018;Isik et al., 2019; Rafindadi & Usman, 2019), some used SO2
(Merlevede et al., 2006; Al-Rawashdeh et al., 2014;Sinha & Bhattacharya, 2017;Ulucak
& Bilgili, 2018; Ru et al., 2018), some used NO2 (Danesh Miah et al., 2010; Sinha &
Bhattacharya, 2016), some used ecological footprint (Ulucak & Bilgili, 2018; Al-mulali
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et al., 2015; Caviglia-Harris et al., 2009), some used deforestation (Culas, 2007; Chiu,
2012; Zambrano-Monserrate et al., 2018; Murshed, 2020), and some used Particulate
Matter pollution (S. Wang et al., 2017; Dong et al., 2018; Luo et al., 2018; Ji et al., 2018;
Y. Wang & Komonpipat, 2020) as the representative of environmental degradation.
Although all these indicators are very harmful to the environment, the CO2 and the
PM2.5 emissions are the most detrimental for the present world. CO2 is the main
contributor to global warming (the global threat), while PM2.5 pollution is responsible
for various deadly diseases like Lung Cancer, Pneumonia, Asthma, and Cardiovascular
diseases. In the global research platform, more than hundreds of works have published
focusing the CO2 emissions, but comparatively few studies have focused on PM2.5
pollution. The main underlying reason for this difference is the unavailability of data, as
time-series data of the PM2.5 is available for a short period. In this background, the
present study has attempted to explore the real shape of EKC for PM2.5 pollution, and
included the top nine PM2.5 polluted countries of the world as the study area. According
to the PM2.5 pollution, ten mostly polluted countries in the world in 2018 are
“Bangladesh, Pakistan, India, Afghanistan, Bahrain, Mongolia, Kuwait, Nepal, UAE,
and Nigeria respectively” (World-Air-Quality-Report-2018). These countries are
suffering a huge from their air pollution, and their citizens are at a high health risk.
Therefore, the study attempted to investigate the validity of EKC for PM2.5 pollution in
these countries, as the existence of EKC means that the PM2.5 concentration of these
countries will gradually decline with a higher per capita income after reaching a turning
point. So, the specific objective of the study is to explore the validity of EKC for PM2.5
pollution in the most polluted countries.

PM2.5 pollution indicates the increasing concentration of various little particles (less
than 2.5 microns) in the atmosphere. The PM 2.5 method is extensively used to measure
air pollution, as these poisonous particles are extremely harmful for human body. Now
the question is how these poisonous particles come into the air? Although some of these
particles are naturally created, man-made activities are mostly responsible for spreading
these particles into the air. Weburn coal and timber regularly as a main source of energy
that are highly responsible for emitting these toxic particles into the air. These particles
are also generated from the engine of the vehicles, and from the various factories that are
devoted to production process. Various economic activities and heavy ongoing
construction works to accelerate economic growth contribute a lot to increase the PM2.5
concentration in the air also. The study has included nine out of the top ten polluted
countries and dropped Afghanistan because of data unavailability. The PM2.5 pollution,
measured in mean annual exposure (micrograms per cubic meter), of these nine countries
from 2010 to 2017 are tabulated in Table-1.

Table 1: PM2.5 air pollution, mean annual exposure (micrograms per cubic meter)

Year |Bangladesh |Pakistan |India |Bahrain |Mongolia |Kuwait |Nepal UAE |Nigeria
2010 70.76 68.01 | 95.76 | 65.63 43.30 62.74 | 100.78 | 38.98 | 52.61
2011 70.21 68.54 | 97.60 | 63.73 45.36 62.83 | 100.77 | 39.19 | 50.97
2012 70.79 62.38 | 88.17 | 70.29 42.65 64.07 96.96 | 39.28 | 56.13
2013 65.65 61.02 | 9180 | 67.79 42.32 62.61 95.31 | 39.61 | 49.74
2014 68.40 59.52 | 89.62 | 62.76 39.30 55.62 98.12 | 37.98 | 48.63
2015 66.97 60.09 | 89.30 | 72.60 4251 65.41 96.25 | 42.33 | 75.40
2016 60.13 58.63 | 89.67 | 69.86 38.22 60.84 98.05 | 40.52 | 71.37
2017 60.85 58.28 | 90.87 | 70.82 40.11 60.75 99.73 | 40.92 | 71.80
2018 97.1 74.3 725 59.8 58.5 56.0 54.2 49.9 44.8

Sources: World Bank Database 2020, World-Air-Quality-Report-2018
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A zigzag trend can visualize from the data of the PM2.5 concentration for these highly
polluted countries within this time frame. Overall, Bangladesh experienced a 97.22
percent increase, Pakistan a 9.24 percent increase, India a 24.29 percent decrease,
Bahrain an 8.88 percent decrease, Mongolia a 35.10 percent increase, Kuwait a 10.74
percent decrease, Nepal a 46.22 percent decrease, The UAE a 28.01 percent increase,
and Nigeria experienced a 14.85 percent decrease in PM2.5 concentration in the air in
2017 compared to 2010.

2. Literature Review

The validity of EKC implies an inverted U-shaped curve for environmental pollutants
and economic growth, where economic growth acts as both the cause and mitigating
solution of degradation. Various studies found the validity of EKC (Islam et al., 2013;
Tiwari et al., 2013; Al-mulali et al., 2015; Ling et al., 2015;Rayhan& Islam, 2018,Usman
et al., 2019). Again, many studies did not find the existence of EKC(Ansuategi &
Escapa, 2002; He & Richard, 2010;Pao et al., 2011; Boluk & Mert, 2014; Dogan &
Turkekul, 2016; Gill et al., 2018b; Erdogan et al., 2020).So, the validity of EKC depends
on study country, method, control variables, and study period. Few studies have found
that examine the validity of EKC for PM2.5 pollution, and study of Ma et al.(2016),
Dong et al.(2018), and Y. Wang & Komonpipat (2020) found the validity of the EKC for
PM2.5 pollution.

Besides, various studies have found a positive impact on energy or non-renewable
energy consumption on environmental degradation, and conclude that energy
consumption is the most influential factor that can directly degrade the quality of our
environment (Rayhan, 2020). For example, studies of Soytas & Sari(2003), Soytas et
al.(2007), Pao et al.(2011), Alam et al. (2012), Jafari et al.(2012), Islam et al. (2013), Al-
mulali et al. (2015), Dogan & Turkekul (2016), Rayhan et al. (2018), and Usman et al.
(2020) found the adverse effect of energy consumption of environmental pollution.

Many EKC related empirical works were conducted for an open economy by including
trade openness as an explanatory variable. Some of them have found a detrimental
impact (Al-mulali et al., 2015; Azam & Khan, 2016; Tachie et al., 2020); and some of
them have found a mitigating effect of trade on environmental quality (Ling et al., 2015;
Friedl & Getzner, 2003; Antweiler et al., 2001; Moutinho et al., 2020). Increasing
economic openness means more industrialization, more domestic and foreign investment,
increasing production of durable goods and services, and increasing economic activities
than before. Therefore, these increasing economic activities and industrialization can
impede environmental quality by increasing pollution. From this view, we can say that
trade has a detrimental impact on the environment.

Contrary, trade can improve environmental quality by increasing the demand for a good
environment with an increasing per capita income. If increasing economic activities and
industrialization maintain the implementation of strict environmental laws, the
environmental quality will not deteriorate with trade. Moreover, technology transfer and
import of environmentally friendly technology with increasing economic openness can
improve environmental quality. Therefore, whether trade can improve or impede the
environmental quality of a country depends on: (1) the proper implementation of
environmental laws, (2) the internal policy of the country to maintain the environment
clean and green, and (3) the addition of environmentally friendly technologies in the
production process.
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Although mixed results exist in the literature of EKC, to our best knowledge, no previous
work validate the EKC for the PM2.5 pollution in these top polluted countries. This gap
in the literature provided us the opportunity and ground for conducting this study.

3. Methodology
3.1 Sources and Expected Sign of the Variables

Data of PM2.5 emissions (micrograms per cubic meter), economic growth (real GDP per
capita, in constant dollars 2010), urbanization (number of urban population % of total),
and economic openness (trade % of GDP) were collected from World Development
Indicator (WDI, 2020), and the data of energy (per capita nonrenewable energy supply
which is calculated by dividing the total population of a country from the total primary
supply of Coal, Oil, Natural Gas, Biofuel and Waste expressed in thousands of tonnes of
oil equivalent (ktoe) of that country) was collected from World Energy Statistical
Yearbook, 2019. Data are taken over the period of 2010-2017. The study has
incorporated the natural logarithm of all variables to estimate the elasticities, and expect
that the real GDP per capita (denoted as LNPRGDP) will be positively related with
PM2.5 concentration, where the square of the real GDP per capita (denoted as
LNPRGDP2) will be negatively related (which will give us the required shape of the
EKC). Moreover, the study expects that the per capita energy supply (denoted as
LNENPC) will be positively related with the PM2.5 pollution, and the impact of
economic openness (denoted as LNEQO) can be either positive or negative. Statistical
Software Eviews 9 is used for statistical analysis of the study.

3.2 Estimation Method

Selecting appropriate model is very important for Panel data estimation. We use static
panel data estimation in this study. To select the appropriate model between the Fixed
Effect Model (FEM hereafter) and Random Effect Model (REM hereafter) the study has
employed the Hausman test, which assumes the FEM in the null. A respective less than
0.05 p-value can reject the null with the conclusion that REM will be the appropriate.
But, a high p-value compare to 0.05 is incapable of rejecting the null, therefore FEM will
be the suggested model in that case. The study has performed Jarque-Bera (JB) test to
check the normality of the data, and also performed Bias-corrected scaled LM, Breusch-
Pagan LM, Pesaran CD, and Pesaran scaled LM to find out cross-section correlation.
Checking of cross-section dependence is very important to avoid biased results.

4. Results and Discussions

Descriptive statistics of the variables are tabulated in Table-2. The mean PM2.5
concentration in Bangladesh is 66.7184 (+4.26) micrograms per cubic meter, in Pakistan
62.0586 (+4.05), in India 91.6004 (£3.35), in Bahrain 67.9362 (+3.57), in Mongolia
41.7233 (£2.34), in Kuwait 61.8588 (+2.95), in Nepal 98.2482 (+2.05), in UAE
39.8521 (£1.3536), and in Nigeria is 59.5816 (+11.27) micrograms per cubic meter. In
this time frame, the average PM2.5 concentration in very high in Nepal and India
compare to other countries, while average concentration is low in UAE. The mean real
GDP per capita within 2010 to 2017 in Bangladesh is $939.92 (+119.32), in Pakistan
$1052.9 (+1161.14), in India $1629.4 (+226.09), in Bahrain $21657.87 (+807.73), in
Mongolia $3543.656 (+486.93), in Kuwait $37484.76 (+2345.96), in Nepal $683.745
(£65.09), in UAE $37676.19 (+2851.397), and in Nigeria $2437.541 (+96.88). The
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average per capita income of Bahrain, Kuwait, and UAE belong to the high income
group, while Mongolia, and Nigeria belong to lower middle income group, and other
countries belong to low income group. The average degree of economic openness in
Bangladesh is 42.44 (+4.91), in Pakistan 30.21 (+3.40), in India 48.29 (+6.61), in
Bahrain 160.50 (+25.23), in Mongolia 106.59 (+11.85), in Kuwait 98.44 (+1.60), in
Nepal 48.13 (+4.09), in UAE 165.52 (+12.32), and in Nigeria 33.95 (+11.83).

Table 2: Descriptive Analysis of the Variables

Bangladesh
Variable Mean Std. Dev. Min Max Observations
PM 2.5 66.71848 4.,261927 60.1263 70.7939 N=8
PRGDP 939.9205 119.3322 781.154 1127.27 N=8
EO 42.43616 4.910833 35.304 48.1109 N=8
ENPC 223.9783 22.12778 195.104 253.134 N=8
Pakistan
PM 2.5 62.05855 4.052325 58.2824 68.5449 N=8
PRGDP 1052.9 61.13742 987.41 1155.36 N=8
EO 30.20785 3.402842 25.3062 33.3336 N=8
ENPC 452.1097 12.17126 439.939 477.117 N=8
India
PM 2.5 91.60036 3.349303 88.1694 97.5994 N=8
PRGDP 1629.4 226.094 1357.56 1987.34 N=8
EO 48.28595 6.606551 40.1589 55.7937 N=8
ENPC 598.3436 29.38809 551.519 636.771 N=8
Bahrain
PM 2.5 67.93615 3.568697 62.7585 72.6047 N=8
PRGDP 21657.87 807.7261 20516.6 22435.7 N=8
EO 160.4975 25.22611 120.472 191.872 N=8
ENPC 10040.07 399.7765 9385.08 10573.5 N=8
Mongolia
PM 2.5 41.72325 2.339768 38.2228 45.3602 N=8
PRGDP 3543.656 486.9338 2643.29 3997.49 N=8
EO 106.5867 11.84588 90.287 126.999 N=8
ENPC 1592.935 108.0311 1441.6 1754.36 N=8
Kuwait
PM 2.5 61.85884 2.949696 55.6239 65.4061 N=8
PRGDP 37484.76 2345.955 33359.4 40287.4 N=8
EO 98.43721 1.600808 96.1586 101.011 N=8
ENPC 9451.686 798.456 8389.1 10725.3 N=8
Nepal
PM 2.5 98.24815 2.045042 95.314 100.784 N=8
PRGDP 683.745 65.09451 592.401 779.204 N=8
EO 48.13534 4.085206 41.8283 53.0953 N=8
ENPC 407.2355 38.11752 360.654 465.738 N=8
UAE
PM 2.5 39.8521 1.353577 37.9834 42.335 N=8
PRGDP 37676.19 2851.397 33893.3 41045.1 N=8
EO 165.5246 12.32789 143.878 178.667 N=8
ENPC 7512.162 660.1441 6741.09 8402.77 N=8
Nigeria
PM 2.5 59.58159 11.2741 48.6334 75.399 N=8
PRGDP 2437.541 96.87786 2292.45 2563.9 N=8
EO 33.94779 11.83379 20.7225 53.278 N=8
ENPC 820.3487 18.97062 797.753 849.992 N=8




16 The Jahangirnagar Review: Part Il: Social Sciences, Vol. XLIII, 2019

The average economic openness of Bahrain, and UAE are more than 3 times higher than
the South Asian countries, and almost 5 times higher than Nigeria, while the average
economic openness of Mongolia and Kuwait are almost 2 times higher than the South
Asian countries, and almost 3 times higher than Nigeria. Finally, the average per capita
energy supply in Bangladesh is 223.98 (+22.13)ktoe, in Pakistan 452.11 (+12.17), in
India 598.34 (+29.39), in Bahrain 10040.07 (+399.78), in Mongolia 1592.94
(£108.03), in Kuwait 9451.67 (£798.46),in Nepal 407.24 (+38.12), in UAE 7512.16
(£660.14), and in Nigeria is 820.35 (+18.97)ktoe.

Table-3 captures the Hausman test results, from where it is observed that the respective
p-value is 0.9415 (very much higher than 0.05), making us unable to reject the null
hypothesis, therefore, suggests the FEM. Besides Hausman test, the study also performs
the Redundant Fixed effects tests (results are tabulated in Table-4) to ensure further that
the FEM will be the best model for this analysis. The respective p-value of the Cross-
section F (df = 8, 52) is less than 0.001, the respective p-value of the Cross-section Chi-
square (df = 8) is less than 0.001, Period F (df = 7, 52) is less 0.05, Period Chi-square (df
=7) less than 0.01, Cross-section/Period F (df = 15, 52) is less than 0.001, and Cross-
section/Period Chi-square (df = 15) is less than 0.001. So, all the results from the
redundant fixed effects tests confirm the FEM as best.

Table 3: Results of the Hausman Test

Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.
Cross-section random 0.777303 4 0.9415
Cross-section random effects test comparisons:
Variable Fixed Random Var (Diff.) Prob.
LNPRGDP -1.844212 -1.824489 0.104698 0.9514
LNPRGDP2 0.097296 0.093760 0.000492 0.8733
LNENPC 0.116961 0.200061 0.011254 0.4334
LNEO -0.224401 -0.225278 0.000197 0.9501

Table 4: Results of Redundant Fixed Effects Tests

Effects Test Statistic d.f. Prob.
Cross-section F 85.758859 (8,52) 0.0000
Cross-section Chi-square 191.001322 8 0.0000
Period F 2.353340 (7,52) 0.0363
Period Chi-square 19.814500 7 0.0060
Cross-Section/Period F 46.979731 (15,52) 0.0000
Cross-Section/Period Chi-square 192.795683 15 0.0000

The FEM can provide serious misleading or biased results in the presence of cross-
section correlation, so that it is very important to check the contemporaneous correlation
in the residuals. Table-5 contains the results of cross-section correlation, from where we
come to see that the test statistic of the Breusch-Pagan LM test is 38.13509 and the
respective p-value is 0.3726 (>0.05). Moreover, the test statistic for Pesaran scaled LM
test is -0.809037 with a respective p-value of 0.41 (>0.05), Bias-corrected scaled LM test
is -1.451895 with a respective p-value of 0.1465 (>0.05), and Pesaran CD test is -
1.524774 with a respective p-value of 0.1273 (>0.05). So, the respective p-value of all
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statistics suggest the rejection of the null, and can make a conclusion that the estimated
FEM is free from cross-section dependence, and it will provide unbiased results.

Table 5: Results of Cross-Section Dependence Test

Test Statistic d.f. Prob.
Breusch-Pagan LM 38.13509 36 0.3726
Pesaran scaled LM -0.809037 0.4185
Bias-corrected scaled LM -1.451895 0.1465
Pesaran CD -1.524774 0.1273

The normality test results are illustrated in Figure-1. The test statistic of the JB is
1.530532, and the respective p-value is 0.4652 (which indicates the non-rejection of the
null), therefore we can conclude that our data (used to estimate the FEM) are distributed
normally.

Series: Standardized Residuals
14 4 — Sample 2010 2017
Observations 72

Mean -1.85e-17

10 Median 0.003223
Maximum 0.144183

84 Minimum -0.151775
Std. Dev. 0.053813

6 Skewness 0.053442
Kurtosis 3.706224

Jarque-Bera 1.530532

Probability 0.465210
o | [] [l

—— — — +——————————T—1—1
015 010 -0.05 0.00 0.05 0.10 015

Figure 1: Results of Normality Tests

The result of the FEM is tabulated in Table-6. The R-square value is about 0.9670, and
the adjusted R-square value is about 0.9549, which are very good. The explanatory
variables can explain 95.49 percent of the total variation of the dependent variable after
adjusting the number of regressors. The F value is 80.23 (p-value less than 0.01) and
confirms the significance of the model.

Table 6: Results of the Fixed Effect Model

Variable Coefficient Std. Error t-Statistic Prob.

C 19.19073 3.549389 5.406771 0.0000

LNPRGDP -2.452177 0.618779 -3.962926 0.0002

LNPRGDP? 0.117289 0.036265 3.234234 0.0021

LNENPC 0.319180 0.185595 1.719765 0.0914

LNEO -0.228029 0.062381 -3.655411 0.0006

Summary

R-squared 0.967015 Adjusted R-squared 0.954963
F-statistic 80.23591 Prob (F-statistic) 0.000000
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The respective p-value of the LNPRGDP is 0.0002, and the square of the LNPRGDP is
0.0021, implies the statistical significance at less than 1 percent level of significance.
But, we get an interesting results here. The coefficient of LNPRGDP is -2.452177 and
square of LNPRGDP is 0.117289 that suggest a U-shaped EKC for PM2.5instead of
inverted U. The results reveal that a 1% increase in economic growth will reduce the
PM2.5 concentration by 2.452177 percent, while a 1% increase in the square of
economic growth will increase the PM2.5 concentration by 0.117289 percent. This U-
shaped EKC results is consistent with the findings of (Ozcan, 2013). By examining 12
Middle East countries over the period of 1990-2008, Ozcan (2013) found a U-shaped
EKC previously. Other shapes of EKC, like N shaped EKC, is found by previous study
(Friedl & Getzner, 2003). The probable underlying reasons of this finding (U-shaped
EKC curve) are as follows:

(i) in our sample a combination of high income, middle income, and low income
countries are included. The validity of EKC requires high level of economic
development. As we included low income and middle income countries into our study,
the required high level of economic development of these countries are not achieved still
so that we do not get the required shaped of EKC for the PM2.5 emissions. Although the
recent economic growth of these countries are showing a declining trend for the PM2.5
concentration, with increasing economic growth and industrialization the PM2.5
concentration of these countries will increase in the future.

(ii) We take the data of these countries over the period of 2010 to 2017, for 8 years.
Although we get the U-shaped EKC for these time-frame, the inverted U-shaped EKC
curve may be found in the future if data will be taken over the longer period of time.

The impact of per capita nonrenewable energy supply on PM2.5 concentration is found
significant at10 percent (p-value = 0.0914), and the results reveal that a 1% increase in
the per capita nonrenewable energy supply, on average, will increase the PM2.5 by
0.3192 percent. This findings is consistent with the studies of Pao et al.(2011), Alam et
al.(2012), Jafari et al.(2012), Islam et al.(2013), Al-mulali et al.(2015), Dogan &
Turkekul (2016), Rayhan et al.(2018), and Usman et al.(2020). Nonrenewable energy is
the main culprit of environmental pollution, but energy is essential for economic growth.
Our standard of living depends on our income, and income is dependent on various
economic activities and industrialization process that depend on energy. At the same
time, the byproduct of nonrenewable energy, the air pollution, is a big threat for the
population health status. Therefore, a dilemma exists in the relation of energy and
emissions. The best solution to overcome this dilemma is nothing but the replacement of
our traditional energy supply by new source and abundant supply of renewable energy.
We have to invest more on renewable energy, besides improving our energy saving
technology.

Finally, a negative significant trade effect on PM2.5 is found (p-value = 0.0006. The
results reveal that one percent increase of economic openness, on average, will reduce
the PM2.5 concentration from the air by 0.228 percent. Therefore, we can conclude that
economic openness can improve the environmental quality in these polluted countries.
This finding is also consistent with many other studies (Antweiler et al., 2001; Frankel &
Rose, 2005; Baek et al., 2009; Ahmed & Long, 2012; Kohler, 2013; Ling et al., 2015;
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Sinha & Shahbaz, 2018). By examining 43 countries Antweiler et al.(2001), South
Africa Kohler, (2013), Pakistan Ahmed & Long(2012), Malaysia Ling et al.(2015), and
by examining India Sinha & Shahbaz (2018) found trade improved environmental
quality. Trade can reduce PM2.5 as follows:

(i) may be the environmental laws of these countries were quite good and maintained
efficiently, (ii) may be the import volume of these countries are greater than export so
that the trade induced domestic economic activities and industrialization are still low,

(iii) may be these countries used environmental friendly technologies in the production
process, and good environmental friendly technologies are imported as a results of more
openness.

5. Conclusions

The present study explored the validity of EKC for PM2.5 emissions in some top
polluted countries in the world (based on PM2.5). The study collected the data of PM2.5
(micrograms per cubic meter), economic growth (real GDP per capita), the square of
economic growth (square of real GDP per capita), economic openness (trade percentage
of GDP), and energy consumption (per capita nonrenewable energy supply in ktoe) for
2010 to 2017. The study employed the Hausman test for selecting the model between the
FEM and REM, and get the FEM as appropriate. The study also performed the
Redundant Fixed Effects Tests, and the results reinforced the FEM as appropriate.
Besides, the study performed some cross-section dependence tests to check the cross-
section correlation in residuals and have found no cross-sectional correlation. As no
cross-sectional correlation is found in residuals, the fixed-effect model is sufficient to
provide unbiased results. The study also performed the Jaque-Bera test to check the
normality and have found the normal distribution of residuals. The empirical results
reveal that there exists a U-shaped EKC for the PM2.5, instead of an inverted U-shaped
curve. The findings imply that PM2.5 pollution will increase in the future, although
current economic growth reduces it. So, policymakers have to take appropriate policy
now to mitigate the future concentration of PM2.5 in the air. Besides, the results also
reveal that per capita nonrenewable energy supply has a detrimental impact on
environmental quality as it increases the PM2.5 concentration in the air, and economic
openness has a beneficial effect on environmental quality as it reduces PM2.5
concentration in the air. Therefore, policymakers have to concentrate on replacing the
per capita nonrenewable energy supply with renewable energy to mitigate future
environmental pollution without affecting economic growth. Moreover, removing all
trade barriers will also mitigate PM2.5 emissions.
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Abstract: Global warming is a dominant threat for the present world. As CO, emissions
remain the main contributor of global warming, various studies have performed in recent years
to identify its significant determinants. In this regard, the present study has explored how the
CO, emission is influenced by the energy consumption, global integration, and urban
concentration, while the Environmental Kuznets Curve (EKC) framework is used as the
theoretical setting. The study has collected the data of economic growth, energy consumption,
and percentage of urban population from the World Development Indicator (WDI) from 1974
to 2014, while the data of index of globalization is included from the KOF index. The
cointegrating relationship among the variables has explored by the ARDL bounds test. The
study has reported positive impact on pollution for energy consumption, globalization, and
urbanization. Besides, the study has also reported the authenticity of the inverted U-shape EKC
in Bangladesh. The policy implication concludes that although the higher economic growth
will mitigate CO, emissions, a special policy needs to be taken for energy consumption,
globalization, and urbanization as these variables significantly exacerbate pollutions.

Keywords: CO, emissions; energy consumption, globalization, urbanization, Bangladesh.

1. Introduction

A Global threat, termed as global warming, remains at the center of the all burning issues
in the international circumference over the last few decades, and CO, emissions are
highly responsible to accelerate this threat. Plethora of works have tried to specify the
possible contributors of CO, emissions over the last two decades, and to do so a
theoretical concept, Environmental Kuznets Curve (EKC), has widely used. The
theoretical foundation of EKC was developed by incorporating the concept of Kuznets
Curve of Simon Kuznets(Kuznets, 1955), while Grossman and Kruger (1991) validated it
initially for establishing the relationship between pollutants and income growth. The
predicted shape of the EKC is inverted U, which incorporates the higher economic
growth variable as the long-run solution of pollution. The authenticity of the EKC has
examined by various recent studies. For instance, the study of Dogan & Turkekul
(2016),Ali et al. (2017), Dong et al. (2018), Awaworyi-Churchill et al. (2018), Rayhan &
Islam (2018), Lau et al. (2019), Kirikkaleli & Kalmaz (2020), Pata & Aydin (2020),
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Villanthenkodath & Arakkal (2020), Murshed et al. (2020), Suki et al. (2020), and Ng et
al. (2020) explored the authenticity of EKC. The present study has revisited the EKC
hypothesis, besides exploring how globalization affect the CO, emissions along with
urbanization and energy consumption.

National economies are how more interconnected to the world economy than before, and
this interconnection includes flows of goods and services, flows of capital, and flows of
labor and technologies across borders. This increasing interconnection among
economies, or the convergence of the national economy to the world economy is termed
as globalization. Actually, the concept of globalization is not only limited to capital
mobility and economic openness now, but also includes social and political aspects
besides economic indicators (Potrafke, 2015).The present study has included the KOF
globalization index to represent the integration of the economies. Globalization index has
three dimensions: “economic globalization, political globalization, and social
globalization” (Dreher, 2006). It is assumed that globalization can impede environmental
guality. Because increasing openness of a country is linked with more economic
activities, increasing volume of trade, increasing domestic and foreign investment and all
of these are interlinked with increasing energy consumption that are responsible for CO,
emissions. Therefore, directly and indirectly globalization can impede environmental
quality of a country.

Environmental quality of a country is highly associated with the nature and source of
energy use. Energy consumption, which comes from burning of fossil fuels, causes
serious destruction to the environmental quality by emitting various pernicious particles
and gases. Still the main source of energy in the developing countries is the burning of
fossil fuels. As energy is the vital input into the production process, it is related to
economic growth. Therefore, the developing countries have continued to increase the
consumption of energy to accelerate the growth process, and as a consequence, the CO,
concentration in the atmosphere also increases rapidly.

The rate of urbanization is defined as “the number of people living in the urban areas
with respect to total population of the country”(World Bank, 2020).Urbanization is also
considered as one of the crucial variable in environmental pollution research and many
studies (Parikh & Shukla, 1995; Liddle & Lung, 2010; Sharma, 2011; Zhang & Lin,
2012; Sadorsky, 2014; Rayhan & Islam, 2015; Rayhan et al.,, 2018) have found
significant contribution of urbanization on CO, concentration into their works. Although
significant inverse effect was reported on the study of Sharma (2011), majority of the
studies found significant positive impact (detrimental impact of urbanization on CO,).
Basically, rapid urbanization has an adverse effect on CO, emissions, because rapid
urbanization accelerates economic activities and industrialization without ensuring
environmental safety; increases the number of vehicles and engines; increase energy
consumption, bricks production, and deforestation that causes to increase CO, emissions.

Therefore, globalization along with urbanization and energy consumption are highly
associated with environmental pollution. In this backdrop, revisiting the authenticity of
EKC and exploring the impact of energy consumption, globalization, and urbanization
process on CO, are the objectives of this study. The study has included Bangladesh as
the study area, which is a burgeoning economy and continues to grow at a good rate.
Besides, the economy of Bangladesh is more globalized now than before, and the
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urbanization process also takes place at a faster rate. Many factories and construction
activities have been going on throughout the country, and more non-renewable energies
are consumed. In this background, the present study has attempted to investigate the
impact of ongoing economic growth, globalization, urbanization, and energy
consumption on per capita CO, in Bangladesh.

2. Literature Review

The desired shape of EKC is inverted U, as this shape predicts that higher economic
growth is beneficial for environment. The opportunity cost of pollution becomes greater
and greater as income hikes, therefore, human’s demand for good environment bend the
EKC curve downward after reaching the peak point. Many previous studies found the
existence of EKC for various countries, for instance, investigation of Saboori et al.
(2012) was found for Malaysia, Shahbaz et al.(2014) for Bangladesh, Adebola Solarin et
al.(2017) for China and India, Rayhan & Islam(2018) for the South Asian countries,
Akadiri et al.(2019) for 15 tourist destination countries that prioritized tourism to
accelerate economic growth, Khan & Ullah(2019) for Pakistan, and the investigation of
Suki et al.(2020)was found for Malaysia. These studies concluded that CO, per capita is
inversely related with higher income per capita, although they are positively related at
lower income per capita. Therefore, the policy suggestion of these studies is promoting
unrestricted economic growth.

Although higher economic growth can mitigate the pollution, but there exits some
constraints. One significant constraint is the source of energy consumption. As an input
in the production process, the essentiality of energy use is highly recommended. The
continuation of ongoing economic growth by augmenting the income per capita is
strongly associated with the use of energy in an economy. Therefore, higher economic
growth will increase the energy demand. But, from which source the energy will come is
important, as the consumption of non-renewable energy is highly bonded with the
environmental pollution. In this backdrop, energy consumption is associated with
pollution, therefore, many works related to EKC have included the energy variable in the
model (Rayhan, 2020). For instance, the study of Al-Mulali & Ozturk (2015), Azam &
Khan(2016), Aiyetan & Olomola (2017), Zafar et al. (2019),Akadiri et al.(2019), Tachie
et al. (2020), and Fatima et al. (2020)had found significant detrimental effect of energy
consumption on environmental quality.

Similarly, the urbanization process can harm the environment by augmenting the non-
renewable energy use, by causing deforestation and land degradation, by spreading river
erosion and land degradation, etc. Many previous studies (Liddle & Lung, 2010; Zhang
& Lin, 2012; Sadorsky, 2014; Rayhan & Islam, 2015; Rayhan et al., 2018; Salahuddin et
al., 2019) had found statistical significant positive influence of urbanization to increase
the per capita CO,. Contrary, the study of Sharma(2011)had found different findings and
reported a significant beneficiary impact of urbanization on CO, emissions. Besides,
similar finding was also reported on the study of Haseeb et al.(2018). However, although
some studies has reported different results, most of the works have reported the
detrimental impact for urbanization.

Regarding Bangladesh, the detrimental effect of urbanization on per capita CO,, along
with energy consumption, was reported by the previous work of Rayhan et
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al.(2018)under the EKC framework. Besides economic growth, urbanization, and energy
consumption, that study also included trade openness and FDI in the model. But the
results revealed that the impact of economic openness and FDI are statistically
insignificant in the context of Bangladesh. Therefore, the present study has extended the
previous work of Rayhan et al. (2018) by dropping the insignificant economic openness
and FDI variables, and adding the globalization variable into the model. Dropping of
economic openness and FDI do not create any omitted variable bias problem because one
of the sub-index of globalization named economic globalization includes trade (% of
GDP) and FDI (% of GDP), besides other economic indicators like portfolio investment
(in % of GDP), income payment to foreign national (in percentage of GDP) etc.
Therefore, include of globalization into the model actually strengthen the model.

Many studies have attempted to find out the role of globalization on CO, emissions and
found mixed results. Shahbaz et al.(2016) studied China over the period of 1970 to 2012
and found that both overall index of globalization and sub-indices of globalization have
negative impact of CO, emissions, which means that the more open a country will be the
lesser will be the concentration of CO,. Study of Saud et al. (2020)also found negative
globalization effect on CO, after examining the data of “One-Belt-One-Road initiative
countries” over the period of 1990 to 2014. Akadiri et al.(2019) studied 15 countries that
prioritized tourism to foster economic growth. The time frame was from 1995 to 2014.
The study has found positive significant globalization effect on CO,, which means that
increasing openness causes to increase CO, emissions in these countries. Besides,Khan
& Ullah(2019) studied the data of Pakistan over the period of 1975 to 2014 and found
that the three sub-indices of globalization have significant contribution on increasing
concentration of CO,. Similarly, Rafindadi & Usman (2019)has studied the data of South
Africa from 1971 to 2014, and found positive short-run globalization effect on CO,.
Their innovation accountability test confirms that 0.80% globalization lead to increase
CO, by 1.39%. Salahuddin et al.(2019) also studied South Africa by taking the data set
over the period of 1980 to 2017 and tested their model by performing structural break
unit root test. Their results revealed long-run globalization effect CO,.

Some studies were also reported contradictory results. For instance, the study of Haseeb
et al. (2018) had reported insignificant globalization-effect on CO, for BRICS countries.
Besides, the study of Shahbaz (2019) had reported U-shaped relationship between
globalization and CO, for some countries (Iran, Bangladesh, South Korea). Although
some contradictory results exist in the literature, a plethora of studies have found
detrimental effect of globalization besides energy consumption and urbanization. The
present study has made an extension in the existing literature by revisiting the EKC
model by including the globalization variable along with urbanization and energy
consumption in Bangladesh.

3. Methodology of the Study

3.1 Model Specification and Expected Signs

The study has used real GDP per capita (denoted by PRGDP) to represent economic
growth, and square of real GDP per capita (denoted by PRGDP?2) to represent the square
of economic growth. Besides economic growth, the study has included globalization
(index of globalization, denoted by GI) and urbanization (urban population percentage of
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total, denoted by UR) in the model to mark out their impact. Moreover, the study has
also included the most relevant variable in pollution research, energy consumption
(denoted by EC), in the model. The study has transformed all these variable into log form
to estimate the respective elasticity.

On the basis of existing literature, the study has expected a positive sign for the growth
variable (LNPRGDP), and a negative sign for the square of the growth variable
(LNPRGDP2), which is required for becoming inverted U-shape EKC. Additionally, the
study has expected a positive sign for urbanization (LNUR), and energy consumption
(LNEC)variable, which will trace the detrimental impact of these variables on
environmental quality (increasing CO, emissions means increasing environmental
degradation). Finally, a positive sign is expected for Globalization variable (LNGI) in the
context of Bangladesh, as Bangladesh is a developing country and a significant foreign
investment is coming in the energy and related sector.

3.2 Sources and Nature of Data

The data of per capita real GDP, energy consumption, and the rate of urbanization have
collected from World Development Indicator (WDI, 2020), while globalization data has
collected from KOF index (KOF, 2019). The study has used time series data of these
variables to estimate the model where the time frame of the series is raging from 1974 to
2014, 40 years. As energy consumption data is available for up to 2014 only, the study
has become unable to include observations after 2014.

3.3 Unit Root Tests

The order of integration is very important in time series analysis to avoid the spurious
regression(Brooks, 2019). Regression of non-stationary series may produce spurious or
vague or meaningless regressions, unless cointegration exist between or among them
(Brooks, 2019). The study has used the “Augmented Dickey-Fuller (ADF) unit root
test”(Dickey & Fuller, 1979), and the “Phillips-Peron (PP) unit root test” (Phillips &
Perron, 1988). The null hypothesis of these tests assumenon-stationarity of data which
cannot be rejected unless the respective p-value of the test static is found less than 0.05
(at the 5% level of significance). So, a conclusion about the stationarity of the data only
can be made if the respective p-value becomes less than 0.05. A series that becomes
stationary at level is called 1(0), while a series which turns into stationary after the 1st
difference transformation is called I(1).

3.4 Test for Cointegration

To avoid the spurious regression, it’s important to scrutinize the Cointegration among the
series after checking the non-stationarity (Brooks, 2019). The study has applied the
ARDL Bounds test that has some econometric advantages, say for, it can check the
cointegration for blending of 1(0) and I(1) series. It’s main disadvantage is the
inapplicability for any 1(2) series. After the confirmation of cointegration, both short-
and long-run elasticities can be estimated from this ARDL model.
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3.5 Diagnostic Tests

Some diagnostic tests, essential for ARDL model, are also performed in this study. These
tests has included the Jarque-Bera (JB hereafter) test (to check the normality assumptions
of data), Breusch-Godfrey Serial Correlation LM (BGSCLM hereafter) test (to check the
existence of serial correlation problem), ARCH heteroskedasticity (ARCHH hereafter)
test (to check the heteroskedascity problem), and Rasmsey RESET (RRESET hereafter)
test (to check the model specification). Besides, the CUSUM and CUSUM square have
also plotted to check the structural stability of the parameters.

4, Results and Discussions

The result of ADF unit root tests has tabulated in Table-1, while the result of the PP unit
root test has included in table-2.

Table 1: ADF Unit Root Test Results

At Level
LNCO2 LNPRGDP LPRGDP2 LNGI LNEC LNUR
With Constant t-Statistic  1.2283 3.8119 44900  -0.8317 2.5490 -2.2594
Prob. 0.9977 1.0000 1.0000 0.7990 1.0000 0.1898
n0 n0 n0 n0 n0 n0
With Constant &
Trend t-Statistic -4.0446 0.4950 0.8738  -2.6362 -1.1753 -8.0082
Prob. 0.0149 0.9989 0.9997 0.2673 0.9021 0.0000
< n0 n0 n0 n0 bbb
At First Difference
d(LNCO2)d(LNPRGDP)d(LPRGDP2) d(LNGI) d(LNEC)d(LNUR)
With Constant t-Statistic -6.5040 -6.4696 -5.6874  -7.3873 -7.7963 -3.0890
Prob. 0.0000 0.0000 0.0000 0.0000 0.0000 0.0359
*okok Hokok Hokok Hokok Hokok Aok
With Constant &
Trend t-Statistic -6.6698  -13.3135 -12.4761 -7.5438 -8.8758 -2.3354
Prob. 0.0000 0.0000 0.0000 0.0000 0.0000 0.4058
ok Hokok Hokok sokok Hokok n0

Table-1 reveals that in the level form the p-value of LNCO2, LNPRGDP, LNPRGDP2,
LNGI, LNEC and LNUR are 0.9977, 1.0000, 1.0000, 0.7990, 1.0000 and 0.1898
respectively for the ‘constant’ assumption, while 0.0149, 0.9989, 0.9997, 0.2673, 0.9021
and 0.0000 respectively for ‘constant & trend assumption’. So, for ‘constant’
specification all the variables have unit root problem, and for ‘constant and trend’
specification the LNCO2 and LNUR becomes stationary at the level form, where others
are non-stationary. At the first difference form, the respective p-value of the above
variables have become 0.0000, 0.0000, 0.0000, 0.0000, 0000 and 0.0359 respectively for
‘constant’ assumption, while 0.0000, 0.0000, 0.0000, 0.0000, 0.0000, and 0.4058,
respectively for ‘constant and trend’ assumption.

Therefore, the ADF unit root test results suggest that with constant assumption LNCO2,
LNPRGDP, LNPRGDP2, LNGI, LNEC and LNUR are all 1 (1) in nature, but for
‘constant and trend’ assumption LNCO2 and LNUR are I (0) in nature, and LNPRGDP,
LNPRGDP2, LNGI, and LNEC are | (1) in nature. The study takes the constant
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assumption in this study and can conclude that all the variables under this study are | (1)
in nature.

In PP unit root test (results tabulated in Table-2), for ‘constant” assumption all variables
except LNUR are I (1) in nature, while the LNUR is | (0). The PP unit root tells that there
exists an admixture of 1(0) and 1(1) series, therefore, there is no constraint to perform the
bounds test. Before going to run ARDL model for bounds test, at first it is important to
select the appropriate lag length. The study has applied the VAR model to identify the
appropriate lag length and the respective result is presented in Table-3.

Table 2: Phillips-Peron Unit Root Test Results

At Level

LNCO2 LNPRGDP LPRGDP2 LNGI LNEC LNUR
With Constant t-Statistic  1.4265 7.9577 8.8849  -0.8871 5.6437 -4.2800
Prob. 0.9988 1.0000 1.0000 0.7821 1.0000 0.0016

n0 n0 n0 n0 n0 ok
With Constant & Trend t-Statistic -3.8333 1.7305 2.3024 -2.6169 -0.7101 -4.2181
Prob. 0.0249 1.0000 1.0000 0.2753 0.9654 0.0097

ok n0 n0 n0 n0 Atk

At First Difference
d(LNCO2)d(LNPRGDP)d(LPRGDP2) d(LNGI) d(LNEC) d(LNUR)

With Constant t-Statistic -12.4472 -6.7529 -6.1612 -7.3873 -7.7836 -1.4011
Prob.  0.0000 0.0000 0.0000  0.0000 0.0000 0.5719

Feokok e ook ook e ek e ok n0
With Constant & Trend t-Statistic -13.9017 -11.8950  -11.0762 -7.5187 -13.8999 -1.6551
Prob.  0.0000 0.0000 0.0000  0.0000 0.0000 0.7519

seokok skokeok skeakok kg ok Aok n0

Table 3: Results of VAR Lag Order Selection Criteria

Lag LogL LR FPE AIC sC HQ
0 507.1213 NA 3.27e-20 -27.84007 -27.57615 -27.74796
1 616.1724 175.6935 5.82e-22 -31.89847 -30.05103*  -31.25366
2 655.9651 50.84624 5.61e-22 -32.10917 -28.67822 -30.91168
3 708.6062 49.71655 3.70e-22 -33.03368 -28.01920 -31.28349
4 795.6886 53.21707* 7.43e-23* -35.87159* -29.27360 -33.56871*

FPE: Final prediction error
AIC: Akaike information criterion
SC: Schwarz information criterion

“* indicates lag order selected by the criterion

HQ: Hannan-Quinn information criterion”

LR: sequential modified LR test statistic (each test at 5% level)

Only “Schwarz information criterion (SC)” suggests that the appropriate lag length will
be 1, but “Akaike information criterion (AIC)”, “Sequential modified LR test statistic
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(LR)”?, “Final prediction criterion (FPE)”, and “Hannan-Quinn information criterion
(HQ)” suggest that the appropriate lag length will be 4. Therefore, the study has taken
lag 4 to estimate the ARDL model.

The study has used the HQ criterion and constant assumption to estimate the ARDL
model (results are tabulated in table-4), and after evaluating 12500 models the statistical
softwareEviews 9.0 concludes that the ARDL (3, 0, 3, 1, 3, 4) is the appropriate model
for this study. The adjusted R-square of the ARDL model is excellent, and the respective
p-value of the F-statistic is 0.0000 that indicates the statistical significance of the model.

Table 4: Results of ARDL Model

Selected Model: ARDL(3,0, 3,1, 3,4)

Variable Coefficient Std. Error t-Statistic Prob.
LNCO2(-1) -0.084940 0.140130 -0.606151 0.5524
LNCO2(-2) -0.331787 0.099892 -3.321461 0.0040
LNCO2(-3) -0.597781 0.124179 -4.813878 0.0002
LNPRGDP 4.751010 1.514964 3.136055 0.0060
LPRGDP2 -0.391074 0.125855 -3.107337 0.0064

LPRGDP2(-1) 0.024799 0.028881 0.858645 0.4025
LPRGDP2(-2) -0.091574 0.029403 -3.114477 0.0063
LPRGDP2(-3) 0.040724 0.022957 1.773924 0.0940
LNGI 0.453553 0.127020 3.570735 0.0024
LNGI(-1) 0.193923 0.159571 1.215277 0.2409
LNEC 1.045177 0.210278 4.970441 0.0001

LNEC(-1) 0.279479 0.266607 1.048279 0.3092
LNEC(-2) 1.403651 0.198499 7.071331 0.0000
LNEC(-3) 0.461181 0.262631 1.756005 0.0971

LNUR 2.541419 0.907935 2.799120 0.0123

LNUR(-1) -2.591269 1.776374 -1.458741 0.1629
LNUR(-2) 1.817940 1.895978 0.958840 0.3511
LNUR(-3) -2.551515 1.489895 -1.712547 0.1050
LNUR(-4) 1.800341 0.612853 2.937641 0.0092

C -37.85515 6.317805 -5.991820 0.0000
R-squared 0.999520 Adjusted R-squared 0.998983
F-statistic 1862.157 Durbin-Watson stat 2.481827
Prob(F-statistic) 0.000000

Table 5;: ARDL Bounds Test Results

Test Statistic Value k
F-statistic 15.79895 5
Critical Value Bounds

Significance 10 Bound 11 Bound
10% 2.26 3.35
5% 2.62 3.79
2.5% 2.96 4.18

1% 341 4.68
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The study has presented the ARDL bound test results in Table-5. The computed F-
statistic of the bounds test is 15.79895, which is greater than the upper bound of the
critical value at 1% level of significance. Therefore, the null hypothesis of “no long-run
relationship among the variables” is rejected at one percent level of significance. This
implies that the variables under this study (LNCO2, LNPRGDP, LNPRGDP2, LNGI,
LNEC and LNUR) are cointegrated, therefore, they have long-run equilibrium
association.

Table 6: Results of Cointegrating and Long Run Form

Variable Coefficient Std. Error t-Statistic Prob.
D(LNCO2(-1)) 0.929568 0.127387 7.297221 0.0000
D(LNCO2(-2)) 0.597781 0.124179 4.813878 0.0002
D(LNPRGDP) 4.751010 1.514964 3.136055 0.0060
D(LPRGDP2) -0.391074 0.125855 -3.107337 0.0064

D(LPRGDP2(-1)) 0.091574 0.029403 3.114477 0.0063
D(LPRGDP2(-2)) -0.040724 0.022957 -1.773924 0.0940

D(LNGI) 0.453553 0.127020 3.570735 0.0024

D(LNEC) 1.045177 0.210278 4970441 0.0001
D(LNEC(-1)) -1.403651 0.198499 -7.071331 0.0000
D(LNEC(-2)) -0.461181 0.262631 -1.756005 0.0971

D(LNUR) 2.541419 0.907935 2.799120 0.0123
D(LNUR(-1)) -1.817940 1.895978 -0.958840 0.3511
D(LNUR(-2)) 2.551515 1.489895 1.712547 0.1050
D(LNUR(-3)) -1.800341 0.612853 -2.937641 0.0092

CointEq(-1) -2.014508 0.215635 -9.342212 0.0000

Long Run Coefficients

Variable Coefficient Std. Error t-Statistic Prob.
LNPRGDP 2.358397 0.718164 3.283928 0.0044
LPRGDP2 -0.207061 0.058798 -3.521563 0.0026

LNGI 0.321407 0.067351 4.772139 0.0002
LNEC 1.583259 0.194259 8.150254 0.0000
LNUR 0.504796 0.061544 8.202215 0.0000

C -18.791264 2.404833 -7.813958 0.0000

Short- and Long-run results of the estimated model are tabulated in Table-6. The short-
run results reveal that EKC is valid in the context of Bangladesh, as D (LNPRGDP) is
positively significant and D (LNPRGDP2) are negatively significant. This result implies
that one percent increase of economic growth will increase the per capita CO, by 4.75
percent in the short-run, and one percent increase of square of economic growth will
reduce the per capita CO, by 0.39 percent. The results also reveal that the LNGI, LNEC,
and LNUR are also positively significant in the context of Bangladesh in the short-run.
Moreover, one percent increase of Gl, EC, and UR will increase the per capita CO, by
0.454, 1.045, and 2.541 percent respectively in the short-run. The short-run results reveal
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that economic growth is the main culprit to emit CO, in the air, and then urbanization,
then energy consumption, and then globalization.

The long-run result also justifies the existence of the EKC in Bangladesh, while 1%
increase of economic growth will increase the per capita CO, by 2.358 percent, and 1%
increase of square of economic growth will reduce it by 0.207 percent in the long-run.
The absolute value of the short-run and long-run emissions elasticity of square of income
is 0.39 and 0.21 respectively, meaning that a declining rate of reduction of CO,
emissions per capita with respect to higher economic growth will be observed in the
long-run. Policymakers have to focus their concentration on this. The long-run result also
reveals that globalization, energy consumption, and urbanization have positive
significant impact on the per capita CO,. The result reveals that one percent increase of
Gl, EC, and UR in the long-run will increase the per capita CO, by 0.32, 1.58 and 0.50
percent, respectively.

The greater globalization elasticity in the short-run implies that the rate of globalization-
induced emissions will fall over time. Similarly, the smaller long-run urbanization
elasticity implies that the detrimental impact of urbanization will fall significantly in the
long-run. But, the greater long-run energy elasticity implies over the time energy
consumption will be more destructive as a dominant culprit of emitting CO, gas in the
air. So, policymakers should have to concentrate their focus on this findings too, and
sources and uses of renewable energy will be increased to control CO, emissions in
Bangladesh.

The JB test result is illustrated in Figure-1, where the respective p-value of the statistic is
0.85, ensuring the normal distribution of the residuals. The results of BGSCLM,
ARCHH, and RRESET tests are summarized at Table-7. The respective p-value of the F-
statistic of BGSCLM test is 0.45, the ARCHH test is 0.6910, and the RRESET test is
0.53. Therefore, the null hypothesis for all these tests are not rejected; implies no serial
correlation and heteroskedasticity problem, and correct specification of the model.

Finally the plot of CUSUM and CUSUM square are illustrated in Figure-2 and Figure-3
respectively. Both statistics are within the bound of 5% significance level and assure the
structural stability of the parameters.
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Figure 1: Normality Test Results
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Table 7. Results of Serial correlation, heteroskedasticity, and model specification test

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.837669 Prob. F(2,15)
Obs*R-squared 3.717316 Prob. Chi-Square(2)

Heteroskedasticity Test: ARCH

F-statistic 0.160703 Prob. F(1,34)
Obs*R-squared 0.169356 Prob. Chi-Square(1)
Ramsey RESET Test

Value df Probability
t-statistic 0.630487 16 0.5373
F-statistic 0.397514 (1, 16) 0.5373

Figure 2: Structural Stability Test: CUSUM
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Figure 3: Structural Stability Test: CUSUM of Squares



36 The Jahangirnagar Review: Part Il: Social Sciences, Vol. XLIII, 2019
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5. Conclusion

The validity of the EKC implies that although economic growth exacerbates the per
capita CO, concentration at present, higher economic growth will mitigate it. Therefore,
increasing per capita income is the long-run solution of pollution mitigation for
Bangladesh. Besides, the study has found a smaller globalization elasticity of emissions
in the long-run compared to short-run, meaning that the rate of globalization-induced
emissions will fall gradually as time goes. The urbanization elasticity of emission will
also get smaller with time, meaning that the detrimental impact of urbanization will fall
significantly in the long-run. But, the energy elasticity of emissions is showing a
contradictory phenomenon compared to globalization and urbanization. The higher long-
run energy elasticity of emissions implies in the energy consumption will contribute
greater CO, gas emissions as time goes. Therefore, sources and uses of non-renewable
energy should be transformed by renewable source to mitigate the per capitaCO,
emissions in Bangladesh.
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Abstract: Taxes, in general, are distortionary, as evident by economic theory. The choice of
the right taxation policy is essential to ensure the optimal welfare of the economy. This paper
explores the effect of different types of taxes (Personal Income Tax, Corporate Income Tax,
General Taxes on Goods and Services) on the economic growth of countries in South Asia. We
use two-panel data set over the period 1990-2015: one for the South Asian countries and the
other one is for the larger sample of 85 developing and developed countries. Using the system
GMM technique, we find that personal income tax has a negative impact on economic growth
in South Asian countries. A one percentage point increase in the personal income tax (PIT)
leads to a reduction of economic growth by 7.70 percentage point. Also, the corporate income
tax (CIT) has an adverse impact on economic growth. A one percentage point increase in CIT
causes a 1.70 percentage point decline in South Asian countries' economic growth. Finally,
general taxes on goods and services (GTGS) negatively affect the economic growth of the
countries in South Asia. In this case, a one percentage point increase in GTGS leads to a 0.66
percentage point decrease in economic growth.

Keywords: taxation, growth, South Asia, personal income tax, corporate income tax, general
taxes on goods and services.

1. Introduction

Taxes are distortionary since it deters the optimal allocation of resources. The
distortionary effect of taxation can be attributed either to the fact that the tax system
extracts an inappropriate amount of resources from private agents or the wrong tax
structure adapted to raise taxation, which in turn creates more distortions in the economy.
The distortionary effect of taxation might be substantial, depending on the government's
choice of tax policy.

Theoretical models predict how taxation might indirectly affect the growth of an
economy by influencing growth variables. We can first explain the approach developed
by Solow (1965), where he asserts that the output of an economy is determined jointly by
the size and skill of the labor force and by the size and technological productivity of the
stock of capital. Under this theoretical framework, taxation might affect the economic
growth of a country in five ways. First, higher taxes in several forms, such as exorbitant
rate of statutory taxes on the income of individuals and corporations, high rate of
effective tax on capital gains, and insignificant depreciation allowances, can discourage
investment. Second, taxation on labor can discourage workers from attaining more
education, skills, and training. Consequently, higher taxes may shrink labor’s
participation in the labor market and reduce their work hours. Third, productivity growth
might be discouraged by the taxation policy as it may attenuate research and
development (R&D) initiatives of business corporations. In this way, higher taxation can
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deter the accumulation of venture capital required for "hi-tech” industries. Fourth,
taxation might lead investors to move their investment from exorbitantly taxed sectors
with higher productivity to aless harshly taxed sectors with lower productivity
(Harberger, 1962, 1966). Consequently, taxation that impose excessive burden can
negatively influence marginal productivity rate of the capital. Moreover, higher taxation
can distort investment from those sectors that can be taxed easily or regulated heavily
(manufacturing sector) to those sectors where tax can be escaped (underground economy
or small-scale agriculture). Fifth, human capital cannot be used in an efficient way if tax
is heavily imposed on labor supply. This is because workers become discouraged from
supplying labor in highly taxed sectors, although that sector has higher social
productivity. Therefore, higher taxation may retard economic growth by inducing
investment in human and physical capital at a constant rate. (Engen and Skinner, 1992).

Based on the mechanism outline above, we can predict that taxation should have a
significant role in long-run growth determination. However, since productivity growth is
considered fixed and not affected by tax policy, the conventional Solow growth model
does not suggest any impact of taxation on the long run growth rates (Engen and
Skinner, 1996). Therefore, taxation policy does not hold any impact on long-term
economic growth rates in the framework of the Solow growth model.

However, growth theories have been made advanced further by Romer (1986) and Lucas
(1988) as they treat technological progress as an endogenous process in their analysis by
redefining the term "Capital” that consists of the physical and human form. In these
models, the economy grows at a steady-state growth rate compared to the Solow model's
stable growth rate, and steady-state growth rates in the endogenous growth models are
influenced by the taxation and expenditure policy undertaken by the government (Engen
and Skinner, 1996).

Taxation can positively influence economic growth if the revenues generated through
taxation are spent on human capital accumulation (Lin, 2001). Such accumulation of
human capital leads to increased labor productivity, and it can be considered the source
of long-term economic growth (Romer, 1986; Lucas, 1988). Countries that use tax
policies to provide an incentive for individuals to accumulate capital (physical and
human) can attain higher economic growth in the long run (King and Rebello, 1990).
Moreover, firm-specific decisions to invest in capital or Research &Development, due to
the incentives created by a country's taxation policy, can create a positive spillover effect
that may benefit the overall economy. Jacobs (2007) asserts that tax reliefs motivate the
employer to invest more in human capital, who otherwise invest in a lower rate for such
purpose. Therefore, in the endogenous growth model framework, taxes can have
persistent effects on output growth in the long run.

Although several theoretical and empirical research has been accomplished to explore
the link between overall taxation level and economic growth, any consensus from these
researches is hard to install. The findings of the research on the impact of taxation on
economic growth ranges from weak and non-robust (Easterly and Rebelo, 1993) to
robust and significantly negative (Folster and Henrekson, 2001). The reason why
taxation might divergently affect economic growth is that higher tax does not mean only
higher distortions but also means a higher degree of public expenditure, which may
accelerate economic growth (Arnold, 2008). Therefore, the impact of taxation on
economic growth might vary from country to country.
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The study of the effect of tax policy on the economic growth in South Asian countries is
particularly interesting. South Asia is now mentioned as the fastest economically thriving
region of the world. In 2016, on average, the GDP growth rate in South Asia countries
was 6.7 percent, whereas the world's average GDP growth rate was only 2.49 percent.
Since economic growth has a positive influence on many other economic indicators,
achieving sustained economic growth is coveted mostly all around the world as well as
by the policymakers in the region. The distortionary effect of the taxation necessitates
analyzing and identifying the effective tax policy in order to ensure maximum economic
welfare. Therefore, it is essential to explore how various types of taxes contribute to the
economic growth of South Asian countries. A meticulous inspection of tax policies'
contributory role will help policymakers in that region redesign policy tools consistent
with the country-specific needs. Addressing this need, we attempt to examine the effect
of different tax policies on the economic growth in the countries in South Asia region.

This paper analyses the impact of various tax policies on the economic growth of South
Asia as well as the world. Using a dataset for the South Asian countries and the world,
we examine the effect of conventional tax instruments, namely; Personal Income Tax
(PIT), Corporate Income Tax (CIT), and General Taxes on Goods and Services (GTGS).
We then try to answer, "How do different tax policy (Personal Income Tax, Corporate
Income Tax, General Taxes on Goods and Services) affect the economic growth of South
Asian Countries?" This paper, therefore, will further contribute to the related literature
by exploring the effectiveness of taxation types on the economic growth of countries in
the South Asia region.

This paper has been organized as follows: section (2) provides an overview of tax
policies in South Asia, a review of the literature has been discussed in section (3), section
(4) provides an outline on the specification of the model, section (5) discusses data
source and explanation of the variables, section (6) entails estimation methodology,
interpretation of estimation results has been provided in the section (7), section (8)
discusses about limitations of the research, and section (9) draws a conclusion.

2. Taxation in South Asia

The Tax-to-GDP ratio in South Asian countries is reasonably low compared to other
countries that stayatsimilar development levels (World Bank, 2012). The lower tax-to-
GDP ratio is also insufficient compared with the financing need of the countries in South
Asia.

There are several reasons behind such a poor tax collection scenario in South Asia. The
tax base is very narrow in the South Asian region. Whereas only 3 percent of the
population in India pays personal income tax, this figure is less than 1 percent of the
population in Bangladesh, Pakistan, and Nepal. Presence of inefficient tax administrative
agency in countries in South Asia can partly explain this scenario. As the process of tax
file preparation and payment is cumbersome and tedious, it also contributes to govt.
failure in adequate tax collection. A typical firm in South Asia region requires 300 hours
for preparation and payment of taxes than their counterparts in an advanced nation,
which requires only 175 hours (World Bank, 2012). The economic structure of the South
Asian countries can also be attributed to low tax collection. The agriculture sector in
South Asia is under-taxed, although agriculture constitutes a large share of this region's
economy. Other factors held responsible for low revenue collection are poor literacy
rates, large rural populations, huge informal economies, underdeveloped financial
sectors, and poor governance.
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From the following table 1, it can be seen that South Asian countries have achieved an
impressive gain in per capita income in the last decade. Nevertheless, the tax-to-GDP
ratio has not seen a strong momentum. For all the countries over the period 2005-2015,
the average annual change in Tax-to-GDP ratio was less than the average annual
percentage change in per capita income.

Table 1: Comparison of Tax Revenue with Per Capita Income
Growth (Constant USD) in South Asia

Country Per Capita  Per Capita Average annual Tax/GDPin Tax/GDPin  Average annual

Incomein  Incomein change in per 2005 2015 change in Tax/GDP
2005 2015 capitaincome  (in percent)  (in percent) 2005-2015 (%

(%) 2005-2015 point)
Afghanistan 389.4 620.1 4.80 2.53 5.73 0.32
Bangladesh 598.6 971.6 4.96 6.30 8.07 0.18
Bhutan 1534.8 2628.2 5.49 6.99 7.92 0.09
India 971.2 1758.0 6.25 14.16 13.71 -0.05
Pakistan 974.5 1140.2 1.95 10.98 10.08 -0.09
Maldives 5485 8105.5 2.67 23.28 17.47 -0.58
Nepal 502.2 690.1 3.13 15.20 8.65 -0.66
Sri Lanka 2132.4 3686.5 5.44 14.22 14.00 -0.02

Source: Author’s Calculation based on data collected from World Development Indicators, WB and

International Monetary Fund-Government Financial Statistics

Tax structure in South Asia has been evolved over the past decades in accordance to
changes in global trend. The changes observed in tax structure in South Asian countries
include a decline in rate of trade taxes, rationalization, the decline in the statutory tax rate
of income tax and corporate tax rates, and broader adoption of the VAT. Over the years,
direct taxes such as personal income tax (PIT) and corporate income tax (CIT) have been
rationalized and simplified in South Asian countries. As a result, direct tax collection has
increased modestly for most of the countries in that region: Bangladesh, Nepal, India,
Afghanistan, Pakistan(Gupta, 2015). Again, Bangladesh, Nepal, and the Maldives have
also succeeded in increasing the VAT-to-GDP ratio in the last decade. In contrast, Sri
Lanka performed worst as the VAT-to-GDP ratio for the country decline. On the other
hand, for Pakistan, it remained flat.

Table 2: Tax Structures in South Asian Countries

Country Maximum PIT rate  Maximum CIT or Representative VAT
representative rate or Sales tax rate

Afghanistan - - -

Bangladesh 25 275 15

Bhutan 25 30 -

India 30 339 125

Pakistan 25 35 16

Maldives - 25 -

Nepal 25 25 13

Sri Lanka 24 28 12

Source: South Asia Economic Focus, 2012. Data referred to rates approximately in 2011
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From table 2, we find that the highest personal tax rate exists in India. All other countries
have an almost similar maximum limit of personal income tax. Pakistan has the highest
corporate income tax in the South Asia region, which is 35%. However, the range of
maximum corporate income tax varies in the range between 25%-35%. Although VAT is
the primary source of tax revenue in South Asian countries, it is the tax rate that is
relatively low compared with the PIT and CIT. The VAT in all the countries in South
Asia varies between 12% to 16%.

In graph 1, we represent a relative comparison of different types of taxes collected by
South Asian countries. It reveals what types of taxes are particularly important in terms
of their size. For most of the countries in the South Asia region, we find Sales Tax/
General taxes on goods and services (GTGS) as the largest source of tax revenue.
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Graph 1: PIT, CIT, and GTGS as a share of GDP in South Asian countries



46 The Jahangirnagar Review: Part Il: Social Sciences, Vol. XLIII, 2019

3. Review of the Empirical Literatures

The influence of tax policy on economic growth has been discussed in literature from a
wide perspective, but there is no conformity in the decision of the researchers. In general,
taxes are distortionary, and it deters the optimal allocation of resources. Easterly and
Rebelo (1993) provide evidence of this hypothesis, where they show that economic
distortion caused by taxation or any other policy is negatively associated with economic
growth. On the other hand, direct taxes have a negative impact on economic growth,
while indirect taxes have been found to have a positive effect on economic growth
(Petru-Ovidieu, 2015).

Since the literature on the topic is very comprehensive, we will concentrate in this
section on the relationship between tax revenue and economic growth, as well as a
review of the relationship between tax structures and economic growth.

Tax Revenue and Economic Growth

The literature on the relationship between overall tax levels and growth performance has
produced no definitive results.

For Greece, Anastassio & Dritsaki (2005) discovered evidence of a one-way
unidirectional causal association between tax revenues and economic growth. In
addition, Takumah et al. (2017) find a clear correlation between tax revenue and
economic growth in Ghana.

Many other researchers discovered a negative association between taxation and
economic growth. Over the period 2000-2012, Nantob (2014) looked at the impact of
various forms of taxes on the economic growth of a group of 47 developing countries.
He discovered that the essence of this relationship is nonlinear and negative using system
GMM estimation. Folster and Henrekson (2001), on the other hand, analyzed the
relationship between government size and economic growth. Their finding is that the
relationship between the two variables is negative. Johansson et al. (2008) found, in
general, all types of taxes are distortionary and affect economic growth negatively.
Corporate taxes, according to the researchers, are the most harmful to economic
development, followed by personal income taxes, and finally consumption taxes. Arnold
et al. (2008) came to the same conclusion as the argument.

In contrast, Lee & Gordon (2005) found no significant relationship between the average
tax rate on labor income and economic growth. Also, work of Koester and Kormendi
(1989) corroborate this finding as they revealed evidence no relationship between tax
rates and growth. Using the Pooled Mean Group (PMG) estimator, on the other hand,
Gemmel et al. (2014) find that average tax rates that are macro-based have statistically
small and non-robust long-run growth effects. In contrast, micro-based marginal tax rates
are negatively associated with GDP growth.

Di et al. (2017) raised an important question regarding the symmetric tax-growth
relationship that is commonly assumed in most literature. They identified a nonlinear
relationship between taxes and economic growth using a panel of twenty OECD
countries from 1970 to 2012, which is robust when the total tax threshold reaches 30%.
Under this threshold level, they find tax policies are ineffective and statistically
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insignificant. Also, Jaimovich and Rebelo (2017) found that the nexus between tax
revenue and economic growth is nonlinear. They find that at the lower or moderate tax
rate, as the tax rate increases marginally, it can have a smaller impact on growth. The
marginal rise in tax rate has a greater growth effect at higher tax rates.

Tax Structure and Economic Growth
Personal Income Tax (PIT) and Economic Growth

There are numerous evidences of the negative association between personal income tax
and economic growth (Acosta &Yoo, 2012; Johansson et al. 2008).Personal income
taxes have a stronger negative relationship with growth, according to Acosta &Yoo
(2012).Moreover, they find that income taxes reduction can be linked with faster
economic growth while coupled with increasing value-added and sales taxes. According
to Mertens and Ravn (2013), a one-percentage-point drop in the average personal income
tax raises real GDP per capita by 1.4 percent in the first quarter and 1.8 percent after
three quarters. Personal income tax has a negative effect on a global scale as well as in
Latin American countries, according to Canavire-Bacarreza et al. (2013).Personal
income tax, on the other hand, is found to have a substantial positive effect on the
economic growth of Latin America and the rest of the world, given the prevalence of the
informal sector. Dackehag et al. (2012) found that personal income tax has a negative
impact on economic growth using fixed effect estimation for a panel dataset of 25 rich
OECD countries. Holcombe and Lacombe (2004) state that a rise in the income tax
results in a 3.4 percent drop in per capita income. However, there is also available
literature with opposite findings. Di et al. (2017) used a linear and nonlinear panel
cointegrated VAR model to investigate the relation between tax structure and long-run
growth. They did not find any superiority of income tax over consumption and property
tax in increasing long-run GDP per capita, which is often claimed by many international
organizations.

Corporate Income Tax (CIT) and Economic Growth

As compared to personal income taxes and consumption taxes, corporate taxes are found
to be the most detrimental to growth(Johansson et al. 2008; Lee & Gordon 2005; Arnold
et al. 2008). Using a fixed-effects estimate of a panel data set for 70 countries from
1970-1997, Lee & Gordon (2005) found that a ten percentage point reduction of the
corporate taxes can increase the annual growth rate by 1.8%. The same approach used by
Dackenhag et al. (2012) supports the findings derived in the literature mentioned above.
Based on their study of Canadian provinces from 1977 to 2006, Ferede and Dahlby
(2012) revealed that a 1% reduction in corporate income tax can boost annual growth by
0.1 to 0.2 percentage points. Mertens and Ravn (2013) found that a one-percentage-point
reduction in the average corporate income tax rate causes a 0.4 percent rise in real GDP
per capita in the first quarter and a 0.6 percent increase in the second quarter. These
results support the theory that lowering the corporate tax rate promotes more
entrepreneurial activity.

When the effect of corporate income tax on economic growth in the global sample is
compared to the Latin American sample, however, Canavire-Bacarreza et al. (2013)'s
results become inconclusive. Although they found a negative impact of CIT on economic
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growth for the world sample, the effect is positive for the Latin American sample. The
author did not provide any convincing explanation of why CIT behave differently across
the two-different sample.

General Taxes on Goods and Services (GTGS) and Economic Growth

In comparison to other tax types, value-added and sales taxes are more conducive to
growth (Acosta and Yoo, 2012). Canvire-Bacarreza et al. (2013) also found a similar
result in his System GMM estimation for 19 Latin American countries. Property taxes,
according to Arnold et al. (2011), are the least damaging to growth, followed by sales
taxes, personal income taxes, and corporate income taxes.

4. Model

We choose to use a dynamic panel data model that can apprehend the effect of various
types of taxes on the economic growth of 85 countries in the world as well as the eight
countries in the South Asian region. We need to formulate an econometric model in
which each country's traits are treated as specific effects. These country-specific
characteristics are unobservable and time-invariant, but they affect the behavior of the
countries under consideration. When sources of these unobservable heterogeneities are
taken into consideration by including observable variables in the model, heterogeneity is
usually completed.

The system GMM approach has been adopted for a panel data set for eight countries in
South Asia. This allow an estimate of the divergent tax policy effect on economic
growth. However, the sample variation might not be appropriately captured for such a
small sample. Therefore, we have performed the same estimation on an extended panel
data set of 85 developed and developing countries using a dummy variable for South
Asian countries.

The regression model that we want to estimate for South Asian countries can be written
as follows:

GDPPCGlt = alGDPPCGit_l + azGDPPCiO + ‘BTAXLt + )/CONTROL”: + Ui
+ €ir (1

1=1,2,.....,N andt=1,2,....,T

For the worldwide sample, the following equation will be employed, whereas a dummy
variable for South Asian countries will be used to interact with several types of tax
variable:

+ ]/CONTROL”_L + Vi + Eit

i=1,2,...,N and t=1,2,....T )

Where GDPPCG;; is the dependent variable (GDP per capita growth rate of country i at
time period t) which is proxied for economic growth.GDPPCG;;_4is the economic
growth in the previous period, GDPPC;, is the GDP per capita at the beginning of the
observation period,TAX;;is the vector of different types of taxes, v; is the country-
specific fixed effect, g;; is the idiosyncratic error. CONTROL;; is the vector of some
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explanatory variables that are used as the control variable in the regression analysis.
SAirepresents the dummy variable for South Asian countries. In the regression model
mentioned above, a; a, 1 [ v are the parameters to be estimated.

The growth model for the South Asian sample and the world sample can now be written
as follows:

GDPPCG;; — GDPPCGj;_4
= (a¢;—1)GDPPCG;;_1 + a,GDPPC;y + fTAX;; + yYCONTROL;; + v;
+ &t A3)

GDPPCG; — GDPPCG_4

= (a¢; — 1)GDPPCG;;_1 + a,GDPPC;jy + B TAX;; + B,TAX;; * SAi + yYCONTROL;;
+ VU;

+ &t %)

Where the variables and coefficients convey the same meaning as used for the first two
equation.

5. Data

Over the period 1990-2015, we used dynamic panel data to examine the impact of
various types of taxes on economic growth in 85 developing and developed countries, as
well as six South Asian countries (Bangladesh, Bhutan, India, Pakistan, Nepal, and Sri
Lanka).However, as Maldives and Afghanistan's data are very discontinuing, we
excluded the two countries from our South Asian Sample. We use annual data for our
research and collected variables from a wide variety of sources, namely: World
Development Indicators (WDI), IMF Government Financial Statistics (GFS) database,
International Country Risk Guide (ICRG), KOF Swiss Economic Institute. The appendix
contains a description of variables with their sources.

GDPPCG;; stands for GDP per capita growth (annual), which is the model's dependent
variable. Between the period 1990-2015, the growth rate of GDP per capita of 85
countries is 2.27%, whereas, for South Asian countries, it is 4.63%.

The tax variables and the control variables constitute the set of explanatory variables of
our model. Tax variables are personal income tax (PIT;), corporate income tax (CIT;),
and general tax on goods and services (GTGSy), all of which are measured as a percent
of GDP. The control variables are GDP per capita (GDPPC;), unemployment rate
(UNEMy), inflation rate (INFL;), percentage of urban population (URBANj), gross
domestic savings as a share of GDP (GDSPGDP;), globalization index (Gly),
government size (GOVTS;,), education expenditure as a share of GDP (EDUCE;), gross
capital formation as a percentage of GDP (INVESTj), labor force participation rate
(LFPART), size of the shadow economy (shadow;), health expenditure as a share of
GDP (HEALE;).

Tax Variables

PIT;: Income tax introduces a distortion that deters the optimal allocation of resources.
Also, income tax reduces incentives for the working of an economic agent. Therefore,
when personal income tax is imposed, it can negatively impact economic growth.
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CIT;: Corporate income tax is also distortionary as it discourages the investment effort of
corporations. Therefore, corporate income tax is negatively associated with economic
growth. Since corporate income tax revenue might divergently influence economic
growth because of the varying status of that country's trade openness, we decide to
interact the corporate income tax variable with a globalization index as suggested by
Canavire-Bacarreza et al. (2013).

GTGS;:: The impact of general taxes on goods and services (GTGS) on economic growth
is inconclusive. Although GTGS distorts consumption-savings decisions of a consumer,
reliance on it as a revenue source rather than PIT reduces the marginal tax rate and
induces the consumer’s incentives for more working, saving and investment (Canavire-
Bacarreza et al., 2013). We may expect to have a positive or no significant association
between GTGS and economic growth.

Control Variables

Gl;: A globalized economy can be considered as an essential determinant of economic
growth. We used the globalization index constructed by KOF, which measures the
degree of globalization for a country on a scale of 100. The higher is the value of the
globalization index, the more globalized the economy is. Consequently, globalization of
trades and finances entail a growth-enhancing effect (IMF, 2017).

UNEM;: is the unemployment variable and measured as the ratio of the working-age
population being unemployed. Higher unemployment hurts economic growth by
reducing the use of the available human capital stock. So, unemployment is expected to
affect economic growth negatively.

GOVTS;: This variable is measured as the percentage of total revenue to GDP. Many
literature pieces uphold the importance of government size in affecting economic growth
positively since a larger government can invest more in education and health, which
helps to increase the level of human capital (Lucas, 1988). Also, a big government is
more capable of investing in public infrastructure as well as research and development,
which can significantly influence economic growth (Barro, 1990; Romer, 1990).

EDUCE;: denotes education expenditure as a share of GDP. Higher education
expenditure can be essential for human capital formation since it can enhance labor
productivity. Education, therefore, can positively influence economic growth of a
country.

INFL;;: represents the annual percentage of the inflation rate in the sample countries,
which is calculated with the Consumer Price Index (CPI). Inflation is considered
distortionary as well as a regressive tax. The increase in inflation may lower the level of
business investment(Fischer, 1993). Because inflation has a negative impact on the
consumer's purchasing power, we can expect to see a negative influence on inflation on
economic growth.

URBANiIt: measures the proportion of the population living in urban areas. Urban places
are the sources of physical infrastructure capital and managerial resources. Urban places
are considered a hub of knowledge accumulation, which helps increase capital
productivity. Urbanization plays a significant part in affecting the growth of the
economy, according to Davis and Henderson (2003).
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GDSPGDRPIt: It is measured as the gross domestic savings as a share of GDP. Savings in
conducive to capital formation, which positively influence economic growth.

INVEST .. represents gross capital formation measured as a percentage of GDP. Capital is
also considered an important determinant of economic growth. Hence, we have included
it as a control variable in our model.

LFPART;: Labor force participation rate. It positively influences economic growth.

SHADOW,: In economic growth, the scale of the shadow economy, which is calculated
as a percentage of GDP, plays an inconclusive role. Loayza (1996) found that economic
growth could be adversely impacted by a broader shadow economy, as it limits the
availability and productivity of public resources. Bhattacharyya (1994) found, on the
other hand, that the scale of the shadow economy can have positive effects on consumer
spending. Hence, the size of the shadow economy and economic growth may have a
positive association.

HEALE;: Expenditure on health is calculated as a proportion of GDP. Higher
government spending on the health sector will boost the health status of a nation's
population, which can increase labor productivity. Economic growth is projected to
increase with higher levels of health expenditure.

Much of the literature that analyzed tax revenue-GDP growth on a single equation
system assumes that the right-side variables are exogenously determined. A retrospective
relationship could, however, exist between tax variables and a country's economic
growth. That is, tax revenue can affect economic growth, and economic growth can also
be affected by tax revenue. Addressing this issue, we treat Personal Income Tax (PIT),
Corporate Income Tax (CIT), General Taxes on Goods and Services, and Government
Size (GOVTY) as the endogenous variable. These variables can be correlated with the
error term in the current as well as in the past period. However, all other explanatory
variables are treated as a predetermined variable since the error term in the current period
might have some feedback effect on the subsequent realization of these variables.

6. Methodology

A typical linear dynamic Panel-data model that includes p lag of the dependent variable
can be represented as:

p

Vit = Z aj yl,t—j + xitﬁl + Witﬁit + Vi + Eit i= 1, ,N t = 1, ,N (5)
=1

Whereas Xyis the vector of strictly exogeneous variables, w; is the vector of
predetermined or endogenous variables.v; and ¢g;; are the panel level effect and
idiosyncratic errors, respectively, which are assumed to be independent for each i over
all t.

In the above model, the lagged dependent variables might be correlated with the
unobserved country-specific fixed effects (Nickell, 1981). Also, a problem can arise
when the lagged dependent variable is correlated with the explanatory variables of the
model (Baum, 2006). If explanatory variables are not strictly exogenous, country-
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specific fixed effects are correlated with the explanatory variables. Therefore, OLS
estimation might become inconsistent. Arellano and Bond (1991) propose using a
consistent generalized method of moments (GMM) to estimate a model of this type. The
GMM estimator proposed by Arellano and Bond is constructed by first differencing that
helps to remove panel-level effects, v;. They derived one-step and two-step GMM
estimators using moment conditions. In these moment conditions, lagged levels of the
dependent and predetermined variables were used as instruments for the difference
equation.

However, Blundell and Bond (1998) proved that in the case where the autoregressive
process becomes too persistent, the lagged level instruments in the Arellano and Bond
method becomes weak. Blundell and Bond (1998) then develop an alternative method,
which is referred to as a system estimator. System estimator uses two types of moment
conditions simultaneously, whereas lagged differences and lagged levels are both used at
a time as the instrument for the level equation and difference equation, respectively. This
technique increases efficiency.

The use of the system estimator is dependent on the assumption that there is no
autocorrelation in the idiosyncratic errors. It also requires that panel level effects should
be uncorrelated with the first difference of the first observation of the dependent
variable.

The use of the Blundell and Bond GMM estimator is advantageous in this case as it helps
to take care of the potential problem that may arise in the estimation of the dynamic
panel data model. The system GMM method helps the researcher in controlling
individual-specific effects with short-run dynamics. It is also useful to deal with variable
endogeneity bias, simultaneous bias, inverse causality, and omitted variable problems.
Hence, the system GMM estimator can provide a more precise estimation than any other
method.

The study of the relationship between tax policy and economic growth can be plagued
with the endogeneity problem. The tax policy might influence economic growth, and
economic growth might, in turn, influence the tax policy. Although finding an
appropriate instrument is a challenge, in this case, the System GMM approach can take
care of it by instrumenting differences with levels and levels with the difference
(Canavire-Bacarreza et al., 2013).

The difference equation for the South Asian sample and world sample can be represented
as follows:

GDPPCG; — GDPPCGy_4
= a,(GDPPCG;;_1 — GDPPCG;;_5) + a,(GDPPC;y — GDPPCjy_q)
+ B(TAX;; — TAXj;_1) + Y(CONTROL;; — CONTROL;;_1) + (&i¢
— €it-1) (6)

GDPPCGy, — GDPPCGyy_,
= a,(GDPPCGy_, — GDPPCGy;_,) + ay(GDPPCiy — GDPPCiy_1) + By(TAX;

— TAXy_1) + Bo(TAX,, * SAi — TAX;s_y * SAD) + y(CONTROL; — CONTROL;_y)
+ (& — €it-1) 7
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We see that the first difference eliminates country-specific fixed effects. By first
differencing, the endogeneity of the lagged dependent variable can be solved. The term
(git — €it—1) IS correlated with the lagged variable in difference (GDPPCG;_1 —
GDPPCGj;_,). In the above two equations, the lagged level values of the variables are
used to instrument the first differences of the corresponding explanatory variables.
However, due to the presence of the lagged difference dependent variable at the right-
hand side of the equation (6) and (7), simultaneity bias may occur, which needs to
reduce.

In the System GMM method, the first difference equations (6 and 7) are estimated
simultaneously with equations in level (1 and 2). In the level equation, the lagged
differences of the variables are used to instrument corresponding level variables. It is
prudential to use only the more recent lagged difference as an instrument in the level
equation as Arellano and Bover (1995) stated that the use of other lagged differences
might result in redundancy of moments’ condition.

Assuming that the explanatory variables are stationary, we can use additional moments’
conditions for equations in level.

E[(GDPPCG;;_; — GDPPCG__1).-(v; + €;t)] =0 for T =1(8)
E[(GDPPC;y_; — GDPPCyy_r—1).(v; + €¢)] = 0 for T =1(9)
E[(TAXit—r — TAXit—r—1). (v + )] = 0 for ©=1(10)

E[(TAX;t—r * SAi — TAX;t__1 * SAD). (v; + €¢)] =0 for T =1(11)
E[(CONTROL;,_, — CONTROL;;_,_,).(v; + &)] =0  for v =1(12)

The moments conditions (equation 8 to 12) associated with GMM allow us to estimate
the coefficients of the model.

In order to test the validity of the lagged variable as an instrument, Arellano and Bond
(1991) suggest using Sargent test of over identifying conditions. To ensure the efficiency
of the GMM estimator, we need to make sure that there is no autocorrelation between the
error terms in the regression model. To this end, we will use the test proposed by
Arellano and Bond (1991), which allows verification of first and second-order
autocorrelation. Under this test, the non-significance in the second-order autocorrelation
test ensures that there is no autocorrelation.

7. Estimation Result and Interpretation

A brief review of the summary statistics of the characteristics of the different variables in
South Asia and the World will be helpful for understanding the effectiveness of the
different types of tax policy on economic growth. The average GDP per capita growth
rate in South Asia is higher than the average of those countries included in the worldwide
sample. The South Asian region is characterized by a large shadow economy, the smaller
size of the government (Total revenue to GDP), a low degree of globalization, a higher
degree of inequality, etc. The Tax-to-GDP ratio in the South Asia region is significantly
low compared to the world level. Tax evasion is relatively high, mostly due to the
inefficient tax collection system underlying these countries. Also, countries in South
Asia are observed to depend more on indirect tax rather than direct tax. Only a small
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share of government revenue comes from sources of direct taxes. General Taxes on
Goods and Services (GTGS) is the primary government revenue source in the South Asia
region. On average, personal income tax constitutes only 1 percent of South Asian
countries' GDP, whereas, for the world sample, it constitutes 5.04 percent of the GDP.
Corporate Income Tax (CIT), on average, is only 1.82 percent of the GDP of the
countries in South Asia. For the world sample, it is 2.89 percent of GDP. The average
size of GTGS is 2.59 percent of the GDP for South Asian countries, which amounts to
5.77 percent for countries included in the world sample. Outlining the difference in the
characteristics of the South Asian region and the larger worldwide sample of developing
and developed countries presents the rationale for generating contrasting results from
these two cases.

Table 3: Descriptive Statistics (1990-2015)

Variable South Asian Sample World Sample
Mean Std. Dev. Mean Std. Dev.

GDP per capita growth 4.63 12.97 2.27 5.32
(GDPPCQG)
GDP per capita 1261.87 1636.32 13289.10 17874.21
GINI Index (GINI) 34.94 4.59 40.00 10.06
Globalization Index (GI) 40.70 10.14 62.81 15.52
Unemployment (UNEM) 4.35 2.66 8.27 4.89
Corruption (Corruption) 2.36 0.70 3.30 1.33
Government Size (GOVTYS) 19.91 8.37 30.84 11.69
Education Expenditure 3.31 1.27 4.64 1.48
(EDUCE)
Health Expenditure (HEALE) 4.99 2.14 6.87 2.31
Inflation (INLF) 7.48 5.03 28.59 285.56
Urbanization (URBAN) 25.50 7.73 61.73 20.13
Bureaucracy (Bureaucracy) 2.15 0.62 2.55 1.09
Shadow Economy Size 32.58 7.59 27.71 12.79
(shadow)
Personal Income Tax (PIT) 1.00 0.83 5.04 4,78
Corporate Income Tax (CIT) 1.82 1.62 2.89 2.07
Sales Tax (GTGS) 2.59 1.89 5.77 2.96
Gross Domestic Savings 16.63 14.53 21.65 10.81
(GDSPGDP)
Gross Capital Formation 26.37 11.39 22.63 6.18
(INVEST)
Labor Force Participation 49.24 12.45 48.73 12.67
(LFPART)
Tax Revenue (Tax_Rev) 10.96 3.78 19.80 7.80

Source: Author’s estimation based on data collected from different sources.
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Table 4: Regression Results for South Asian Sample

(1) (2) (3) 4 (5) (6) (M
GDPPCG,, 0127  -0.128 0125  -0.207*** 0111  -0.302%%* -0.297***
(0.099)  (0.112)  (0.126)  (0.069)  (0.090)  (0.113)  (0.105)

GDPPC, -0.010***  -0.006*  -0.008*  -0.006 -0.012***  -0.014  -0.015*
(0.003)  (0.004)  (0.004)  (0.008)  (0.004)  (0.009)  (0.008)

GLOB 0.068***  0.125%%*  (.126%** 0.178*%*  0.002**  0.185**  0.176**
(0.021)  (0.041)  (0.043)  (0.066)  (0.036)  (0.078)  (0.081)

UNEM 0.155 -0.040 -0.050 0.286 0.104 0.257 0.247
(0.199)  (0.235)  (0.239)  (0.276)  (0.246)  (0.254)  (0.252)

GOVTS 0.163***  0.110 0.147%  0.107*  0.195%*  0.284**  0.278**
(0.063)  (0.068)  (0.079)  (0.062)  (0.081)  (0.123)  (0.134)
EDUCE -0.969%*  -1.035%*  -1.180%**  -0.934%  -1.207*%*  -L774%F% 1 761%*
(0436)  (0.412)  (0.346)  (0.495)  (0.413)  (0.350)  (0.373)

HEALE -0.440  -0.210 -0.242 0570  -0.148 -0.386 -0.294
(0.629)  (0.543)  (0.528)  (0.714)  (0.544)  (0.653)  (0.701)

INFL -0.030 0.030 0.016 0.057 -0.022 0.006 0.006
(0.051)  (0.050)  (0.049)  (0.063)  (0.055)  (0.063)  (0.064)

URBAN 0.016 -0.020 0.032 -0.115 0.034 -0.080 -0.088
(0.052)  (0.098)  (0.116)  (0.102)  (0.094)  (0.115)  (0.133)

SHADOW 0.075 0.022 0.143 -0.073 0.119 0.059 0.028
(0.069)  (0.122)  (0.185)  (0.141)  (0.133)  (0.191)  (0.266)

GDSPGDP 0.268 0.151 0.167*  0.143*  0.224***  0.153 0.147
(0.051)  (0.100)  (0.089)  (0.079)  (0.063)  (0.097)  (0.114)
INVEST 0063  0.125%  0.128%%* 0.150%**  0.085%*%  0.139%%*  0.140%**
(0.042)  (0.052)  (0.044)  (0.040)  (0.037)  (0.036)  (0.040)

LFPART 0.065 0.044 0.056 0.076 0.050 0.035 0.020
(0.056)  (0.058)  (0.064)  (0.059)  (0.049)  (0.056)  (0.078)

PIT 0.201 2.795 -0.378 -1.938
0.251)  (2.453) (0.430)  (5.067)

PIT*SHADOW -0.081 0.054
(0.072) (0.172)

cIT 0.775 1.214 1.027
(0.576) (0.876)  (1.057)

CIT*GLOB -0.018 -0.026 -0.020
(0.012) 0.017)  (0.024)
GTGS 0.196  -0.606**  -0.664***
0.121)  (0.259)  (0.252)

Constant 3.431%%  27.628  69.227  137.450  40.787  227.369*  248.015

(83.747)  (169.766) (164.881) (94.376)  (75.899) (121.386) (171.853)

Observation 71 56 56 55 62 52 52
Number of 6 6 6 6 6 6 6
Countries

Sargan® 0.985 1.00 1.000 1.000 1.000 1.000 1.000
AR2! 0.018 0.138 0.142 0.129 0.910 0.078 0.086

Standard errors in parentheses; ***p<0.01, **p<0.05, *p<0.1; P-value, Countries included: Bangladesh,
Bhutan, India, Pakistan, Nepal, Sri Lanka. Afghanistan and Maldives dropped from the sample.
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Table 5: Regression Results for World Sample
(€] 2 3 @ ®) (6)
GDPPCG_; 0.138* 0.201** 0.207*** 0.196** 0.205*** 0.210***
(0.074) (0.080) (0.078) (0.076) (0.079) (0.078)
GDPPC, -0.00019***  -0.00019*** -0.00019*** -0.0002***  -0.00016***  -0.00016***
(0.0000511)  (0.0000465)  (0.0000456)  (0.0000443)  (0.000044)  (0.0000412)
GLOB 0.056 0.037 0.039 0.053 0.035 0.033
(0.038) (0.033) (0.032) (0.039) (0.036) (0.035)
UNEM -0.065 -0.077* -0.058 -0.057 -0.065 -0.057
(0.060) (0.045) (0.043) (0.0441) (0.040) (0.040)
GOVTS 0.068** 0.067** 0.067* 0.081** 0.054* 0.059*
(0.033) (0.036) (0.034) (0.032) (0.032) (0.031)
EDUCE -0.297 -0.331* -0.244 -0.271 -0.212 -0.157
(0.194) (0.193) (0.176) (0.169) (0.169) (0.164)
HEALE -0.629*** -0.460%** -0.474%** -0.449%** -0.345** -0.362**
(0.175) 0.173) 0.172) (0.170) (0.162) (0.160)
INFL -0.057*** -0.049*** -0.046*** -0.049*** -0.048*** -0.045%**
(0.015) (0.018) (0.017) (0.017) (0.017) (0.017)
URBAN 0.024 0.030* 0.024 0.0247 0.015 0.012
(0.019) (0.016) (0.016) (0.0158) (0.016) (0.016)
SHADOW -0.053* -0.052* -0.039 -0.04903** -0.039* -0.034
(0.032) (0.028) (0.029) (0.0240831) (0.023) (0.023)
GDSPGDP 0.071** 0.072** 0.066** 0.073*** 0.082*** 0.077***
(0.032) (0.030) (0.029) (0.027) (0.025) (0.026)
INVEST 0.079** 0.046 0.050 0.052 0.052 0.059
(0.039) (0.033) (0.033) (0.041) (0.037) (0.037)
LFPART 0.022 0.022 0.016 0.035** 0.021 0.014
(0.020) (0.018) (0.019) (0.016) (0.015) (0.016)
PIT 0.021 0.118 0.005 0.059
(0.059) (0.101) (0.054) (0.087)
PIT*SA 0.125 -0.683 0.070 -7.710%**
(0.256) (2.136) (0.245) (2.034)
PIT*SHADOW -0.006 -0.004
(0.005) (0.004)
PIT*SHADOW*SA 0.025 0.282%**
(0.066) (0.072)
CIT 0.071 0.104 0.049
(0.362) (0.382) (0.379)
CIT*SA -1.233 -1.219 -1.696**
(0.855) (0.794) (0.830)
CIT*GLOB -0.003 -0.003 -0.002
(0.005) (0.005) (0.005)
CIT*GLOB*SA 0.038* 0.034* 0.055***
(0.022) (0.019) (0.005)
GTGS 0.121 0.109
(0.085) (0.086)
GTGS*SA 0.020 -0.636**
(0.210) (0.296)
Constant 108.769 105.635 115.041 106.637 103.087 108.694
(76.825) (71.032) (70.417) (73.463) (70.750) (70.291)
Observations 943 819 819 830 810 810
Number of Countries 73 68 68 70 68 68
Sargan1 0.000 0.000 0.000 0.000 0.000 0.000
AR2! 0.818 0.711 0.687 0.618 0.726 0.714

Standard errors in parentheses; ***p<0.01, **p<0.05, *p<0.1; p_value
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We evaluate the effect of tax instruments (personal income tax (PIT), corporate income
tax (CIT), general taxes on goods and services (GTGS)) on the economic growth of the
entire South Asian region and for a worldwide sample of developing and developed
countries, by adopting panel data estimation models. We present System GMM results in
two tables: one for countries in South Asia (table 4), another for 85 sample countries
worldwide (table 5). Because of the discontinuity of data over the different years, we had
to drop two countries from our South Asian Sample, Afghanistan, and the Maldives. In
our explanation of the panel regression results of the System GMM, we generally refer to
the last column of table 4 and table 5. A fixed-effect regression results have been
presented in the appendix section.

At first, we consider table 4, where we use different model specifications to check its
robustness. For countries in the South Asian sample, we found that personal income tax
has a negative impact on economic growth. This finding, although, goes in line with the
literature (Acosta & Yoo, 2012; Johansson et al. 2008; Mertens and Ravn 2013;
Holcombe and Lacombe 2004), is insignificant and non-robust. This may be due to the
fact that PIT constitutes only an insignificant portion of the total revenue collection in
South Asian countries. Although any concluding remarks regarding the significant
negative impact of PIT on economic growth cannot be drawn for South Asian countries
from table 4, we can find such evidence from a broader international sample. The
coefficient of the interaction of South Asian dummy with PIT indicates how the impact
of the PIT on economic growth changes in the presence of South Asian countries in the
observed sample. We found that PIT negatively affects economic growth when South
Asian countries are included in the sample. As observed, a one percentage point increase
in the personal income tax (PIT) leads to a reduction of economic growth by 7.70
percentage points. Since the result is highly significant, we can claim that income tax has
a distortionary effect in South Asian countries. Using the world sample, our estimation
found that there is a positive association between personal income tax and economic
growth. Although insignificant, this result is robust even we change the specification of
the model.

On the other hand, when we consider the informal (shadow) economy's presence,
personal income tax exerts a small but positive effect on economic growth (in table 4). A
highly significant consistent result that corroborates this finding can be found from the
world sample when considering the interaction of personal income tax with the extent of
the shadow economy in South Asian countries (in table 5). A one percentage point
increase in the extent of the informal economy can lead to a 0.28 percentage point
increase in the impact of the PIT on economic growth in South Asian countries. This is
plausible because a sizeable informal sector or shadow economy constitutes the economy
of most countries in South Asia.

In the regression for the South Asian sample, we found a robust and positive impact of
corporate income tax on economic growth, although it is insignificant. However, in the
presence of globalization, CIT affects economic growth negatively in South Asian
countries. Again, in spite of being insignificant, the result is robust when we change the
specification of the model. These findings are consistent with the result that we found in
the estimation of the worldwide sample.
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For the worldwide sample, corporate income tax is positively associated with economic
growth. However, the effect of CIT on economic growth is negative and highly
significant when we use an interaction term using the South Asian dummy, which is
opposite to the rest of the world. As we see from specification (6) of table 5, a one
percentage point increase in CIT causes a 1.70 percentage point decline in economic
growth in South Asian Countries. This finding is consistent with the theory as higher
corporate tax leads to reduced investment, productivity gains, and, in turn, lower output
and reduced economic growth. Empirical research (Johansson et al. 2008; Lee & Gordon
2005; Arnold et al. 2008; Ferede and Dahlby 2012) also support this finding. In table 5,
when we interact corporate income tax with the level of globalization, a slightly negative
and insignificant effect of corporate income tax on economic growth is found in general.
It means that as the economy becomes more globalized, a higher CIT induces capital to
move elsewhere. Since corporate investment reduces due to the increase in corporate tax,
economic growth is affected negatively. Also, as CIT increases, the openness of the
economy negatively affects the economic growth of the countries included in the
worldwide sample.

Estimating the interaction of globalization with CIT in South Asia reveals a significant
and positive impact of CIT on economic growth in South Asia. It implies that, inSouth
Asia, if globalization increases by one percentage point, the impact of CIT on economic
growth increases by 0.05 percentage points. This, in turn, supports the idea that in the
presence of globalization, the higher CIT can lead to capital outflow from South Asian
countries.

The system GMM estimation for the South Asian sample in table 4 finds that general
taxes on goods and services (GTGS) have an adverse impact on the economic growth in
countries in South Asia. This finding is highly robust and statistically significant. For the
South Asian sample, one percentage point increase in GTGS leads to a 0.66 percentage
point decrease in economic growth. In the regression result for the world sample in table
5, we found GTGS positively affect economic growth in the world. However, the
estimated coefficient of GTGS for the worldwide sample is statistically insignificant. On
the other hand, the coefficient of the interaction of GTGS with the South Asian dummy
implies that the effect of GTGS becomes negative and statistically significant. We can
observe that one percentage point increase in the GTGS causes a 0.64 percentage point
decline in the economic growth of South Asian Countries. It, therefore, supports the
earlier findings that an increase in GTGS in the countries in South Asia has an adverse
effect on their economic growth.

8. Limitations

Our analysis may be plagued with the following shortcomings:

1. As our analytical framework is linear, it implicitly assumes that the effects of taxes
on growth are symmetric. This assumption may be too restrictive, as many authors
suggested that the effects of taxes on growth are asymmetric (Auerbach and
Gorodnichenko 2012; Baum et al. 2012).

2. The availability of data for several variables in the South Asian region is limited. To
increase the number of observations, we had to drop some variables from our
analysis, which might have significant relevance. That may adversely affect the
quality of our analysis.
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3. Our regression model suffers from too-many-instrument problems. Ideally, the
number of the instrument should not be greater than the number of the group. For the
estimation of the dynamic panel model, we used xtdpdsys command. Compared to
other alternatives (xtabond2, xtdpdgmm, or xtsegreg), xtdpdsys has much less
flexibility. So, we were not able to reduce the number of instruments.

9. Conclusion

This paper aims to examine the effect of various forms of taxes on economic growth in
South Asia. Over the period 1990-2015, a panel data set of South Asian countries was
used. In addition to this, we also use an extensive sample of 85 developing and
developed countries along with a dummy variable for South Asian countries to better
capture the variance in the sample. System GMM estimation has been applied since it
effectively deals with endogeneity, simultaneous bias, inverse causality, and omitted
variable problems.

The large scale of the informal sector, high levels of inequality, pervasive corruption,
and dysfunctional bureaucracy characterize countries in South Asia. Although South
Asian countries are dissimilar with respect to the tax structure, efficiency in collecting
taxes, they have some common characteristics. The Tax-to-GDP ratio in the South Asia
region is significantly low compared to the world level. Tax evasion is relatively high,
mostly due to the inefficient tax collection system underlying these countries. Also,
countries in South Asia are observed to depend more on indirect tax rather than direct
tax. Hence, the share of general taxes on goods and services (GTGS) to GDP is larger
than that of personal income tax (PIT) and corporate income tax (CIT).

We find that personal income taxes have a negative effect on South Asian economic
growth. This result is in line with the literature. Regression of the global sample also
suggests that personal income tax could have a significant negative impact on economic
growth in South Asia. A rise in the personal income tax (PIT) by one percentage point
decreases economic growth by 7.70 percentage points. However, when we interact with
the size of the shadow economy, we find that personal income tax has a positive impact
on economic growth in South Asia. An increase of one percentage point in the size of the
informal economy may lead to a 0.28 percentage point increase in the effect of the PIT
on South Asian countries' economic growth. Since the informal sector accounts for a
large part of the South Asian economy, the extension of the tax net to those participating
in the informal sector could contribute positively to economic growth.

From our Worldwide sample, we find a negative and highly significant impact of
corporate income tax (CIT) on economic growth. We find that a one percentage point
increase in CIT triggers a 1.70 percentage point decline in South Asian countries'
economic growth. The influence of CIT appears to have a negative impact on South
Asia's economic growth in the presence of globalization. Our result shows that, in South
Asia, the effect of CIT on economic growth increases by 0.05 percentage points if
globalization increases by one percentage point. This means that if the South Asian
economy becomes globalized on a larger scale, the increase in CIT will lead capital to
flee to countries where the rate of corporate tax is relatively low.

Finally, our empirical results strongly indicate that general taxes on goods and services
(GTGS) have an adverse impact on the economic growth in South Asia countries since
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we observe from our analysis that a one percentage point rise in GTGS leads to a
decrease in economic growth of 0.66 percentage point.

In conclusion, we would like to point out that the weak availability of data on different
variables in South Asian countries may have a negative effect on our study of the impact
of different types of taxation on South Asian economic growth. As the data becomes
more accessible, it will be feasible to conduct more econometrically sound research.
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Appendix

Variable  Description Source
GDPPCG Annual percentage growth rate of GDP per capita WDl

GDPPC  GDP per capita (USD) WDI

PIT Personal income tax (as % GDP) IMF GFS database
CIT Corporate income tax (as % of GDP) IMF GFS database
GTGS  General tax on goods and services (% of GDP) IMF GFS database
UNEM  Unemployment, total (% of total labor force) (modeled ILO WDl
estimate)
INFL Consumer price inflation (annual %) WDl

URBAN  Urban population (% of total) wDI

GDSPGDP Gross domestic savings as a share of GDP, current prices (in %) wbDI
INEQ Income Inequality measured by the Gini Index wDI
GLOB  Globalization Index which consists of three dimensions of KOF
globalization: economic, social and political
Corruption Assessment of corruption in a country. The scale of this index is 1 ICRG
to 6.

GOVTS  Government Size is the ratio of the total revenue to GDP (%) IMF GFS database
GDSPGDP Gross Domestic Savings as a Percentage of GDP wDI
Bureaucrac Quality of bureaucracy measured on a scale from 0 to 4. ICGR

y
Shadow  Size of the Shadow economy (% of GDP) Medina et al. (2018)
Invest  Gross Capital Formation (% of GDP) wDI

LFPART Labor Force Participation for Ages 15-24, total (%) WDI

EDUCE Total education expenditure as a share of GDP (%) IMF GFS database

HEALE Total health expenditure as a share of GDP (%) IMF GFS database

SOPE  Total expenditure for social protection as a share of GDP (%) IMF GFS database

Table 6: Descriptive Statistics(means) by South Asian Country

Variable Afghanistan Bangladesh Bhutan India Pakistan Nepal SriLanka Maldives
GDPPC 4.06 3.60 5.14 4.83 1.74 2.66 4.55 14.93
GINI - 31.84 4123 352 3139 37.27 37.47 39.85
GLOB 27.25 38.63 3230 4930 4959  37.98 55.23 39.83
UNEM 4.86 3.82 2.67 3.96 6.02 2.96 8.23 2.31
GOVTS 20.97 9.55 3559 1847 1461  15.63 16.94 25.85
EDUCE 3.33 1.96 5.61 3.60 2.49 3.51 2.35 4.90
HEALE 8.25 2.73 5.59 4.29 2.83 5.85 3.66 7.86
INFL 7.25 6.18 6.41 7.84 8.84 7.96 9.67 5.56
URBAN 22.22 25.95 27.80 2872  34.20 14.0 18.42 32.66
SHADOW - 33.59 2693 2391 3310 37.50 4558 27.44
GDSPGDP -22.52 17.79 3069 29.88 1325 11.32 17.95 -
INVEST 18.24 23.60 4857 2878 1592  20.96 24.75 -
LFPART 48.73 46.92 4312 4421 4258  79.23 42.71 46.43
Bureaucracy - 1.59 - - 2 - 2 -
Corruption - 1.99 - 2.48 1.99 - 2.30 -
PIT 0.56 0.75 0.80 1.48 1.92 0.60 0.70 0.12
CIT 0.90 0.85 4.08 2.28 1.98 1.19 1.30 1.00
GTGS 1.42 2.54 1.53 0.04 297 3.42 474 4.40
Tax 6.34 7.08 9.34 1515 1059 9.70 14.28 13.03

Revenue
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Table 7: Fixed Effects Regression, South Asian Sample

(1) (2) (3 4 (5) (6) (N
GDPPCG; -0.146 -0.123 -0.124 -0.147 -0.161 -0.120 -0.119
(0.108) (0.111)  0.112)  (0.112) (0.110) (0.120)  (0.122)
GDPPC, - - - - - - -
GLOB 0.134 0.167 0.191 0.331* 0.210 0.287 0.294*
(0.114) (0.143)  (0.154)  (0.150) (0.131) (0.169)  (0.172)
UNEM -0.082 -0.296 -0.243 -0.348 0.026 -0.269 -0.215
(0.344) (0.461)  (0.480)  (0.491) (0.406) (0.522)  (0.548)
GOVTS 0.220* 0.211* 0.187 0.229** 0.186 0.335* 0.317*
(0.095) (0.110) (0.123) (0.107) (0.114) (0.166) (0.174)
EDUCE -0.618 -0.924* -0.919 -0.528 -0.759 -0.983 -1.002
(0.506) (0.540) (0.546) (0.585) (0.533) (0.648) (0.660)
HEALE 0.077 0.084 0.060 -0.548 0.035 -0.369 -0.295
(0.537) (0.647) (0.656) (0.723) (0.611) (0.794) (0.828)
INFL 0.001 0.025 0.036 0.015 0.005 -0.031 -0.030
(0.057) (0.069) (0.074) (0.077) (0.063) (0.087) (0.088)
URBAN 0.202 0.138 0.083 0.149 0.055 0.179 0.131
(0.212) (0.299) (0.325) (0.305) (0.270) (0.328) (0.356)
SHADOW 0.117 0.110 0.051 0.070 0.051 0.086 0.043
(0.153) (0.181) (0.222) (0.190) (0.175) (0.206) (0.237)
GDSPGDP 0.320%*** 0.233* 0.203 0.255* 0.290** 0.226 0.215
(0.104) (0.121)  (0.138)  (0.128) (0.116) (0.146)  (0.151)
INVEST 0.089 0.137* 0.144* 0.126 0.102 0.145* 0.147*
(0.074) (0.077)  (0.079)  (0.079) (0.076) (0.082)  (0.084)
LFPART 0.133* 0.149 0.148 0.261** 0.137 0.196 0.175
(0.075) (0.090)  (0.091)  (0.108) (0.089) (0.119)  (0.132)
PIT 0.118 -0.234 -1.882
(0.303) (0.587) (4.360
PIT*SHADOW 0.037 0.057
(0.079) (0.149)
CIT 1.500 2.014 1.720
(1.084) (1.309)  (1.534)
CIT*GLOB -0.026 -0.038 -0.030
(0.025) (0.029)  (0.036)
GTGS 0.112 -0.411 -0.446
(0.323) (0.536)  (0.551)
Constant -28.472%**  -27.014** -23.927 -38.708** -25525** -34.826** -31.564*
(10.301) (12.862) (14.595) (14.240)  (12.497)  (14.984) (17.441)
Observations 71 56 56 55 62 52 52
R-Squared 0.33 0.41 0.46 0.32 0.51 0.26 0.30

Standard errors in parentheses; ***p<0.01, **p<0.05, *p<0.1
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Table 8: Fixed Effects Regression, World Sample

@ &) 3 4 ®) (6)
GDPPCG_; 0.136*** 0.145%** 0.144 0.141 0.146*** 0.145%**
(0.034) (0.034) (0.035) (0.035) (0.035) (0.035)
GDPPC, - - - - - -
GLOB -0.085** -0.056 -0.055 -0.048 -0.029 -0.026
(0.036) (0.038) (0.038) (0.045) (0.044) (0.044)
UNEM -0.009 0.012 0.011 0.019 0.013 0.011
(0.049) (0.050) (0.050) (0.052) (0.050) (0.051)
GOVTS 0.035 0.014 0.015 0.053 0.032 0.033
(0.030) (0.040) (0.040) (0.039) (0.050) (0.051)
EDUCE -0.547%** -0.436** -0.444** -0.682*** -0.449** -0.460**
0.177) (0.196) (0.198) (0.201) (0.202) (0.203)
HEALE -0.683*** -0.754%*** -0.755*** -0.742%** -0.777%** -0.772%**
(0.119) (0.123) (0.124) (0.130) (0.126) (0.127)
INFL -0.057*** -0.047*** -0.047*** -0.051*** -0.047*** -0.047***
(0.011) (0.012) (0.012) (0.012) (0.012) (0.012)
URBAN 0.118** 0.077 0.077 0.109** 0.067 0.065
(0.047) (0.049) (0.049) (0.052) (0.051) (0.051)
SHADOW -0.161*** -0.150 -0.155*** -0.177*** -0.158*** -0.166***
(0.045) (0.047) (0.050) (0.048) (0.048) (0.051)
GDSPGDP 0.087*** 0.096%*** 0.095%*** 0.074** 0.091**= 0.091***
(0.029) (0.031) (0.031) (0.032) (0.032) (0.032)
INVEST 0.086*** 0.097*** 0.097*** 0.105%** 0.095%*** 0.097***
(0.033) (0.034) (0.034) (0.035) (0.034) (0.034)
LFPART 0.022 0.003 0.001 0.013 0.006 0.002
(0.030) (0.031) (0.031) (0.033) (0.032) (0.032)
PIT 0.026 0.000 -0.003 -0.051
(0.105) (0.179) (0.112) (0.191)
PIT*SA 0.026 -0.825 -0.127 -2.733
(0.428) (2.645) (0.801) (4.317)
PIT*SHADOW 0.001 0.002
(0.007) (0.007)
PIT*SHADOW 0.025 0.091
*SA (0.078) (0.149)
CIT 0.333 0.415 0.441
(0.453) (0.468) (0.470)
CIT*SA 0.396 0.389 -0.106
(1.134) (1.165) (1.448)
CIT*GLOB -0.007 -0.007 -0.007
(0.006) (0.007) (0.007)
CIT*GLOB*S -0.006 -0.007 0.007
A (0.028) (0.028) (0.037)
GTGS -0.050 -0.055
(0.117) (0.119)
GTGS*SA -0.050 -0.096
(0.527) (0.531)
Constant 5.627 6.789 6.973 4.831 6.053 6.422
(4.458) (4.921) (4.959) (5.233) (5.221) (5.259)
Observations 943 819 819 830 810 810
R-squared 0.07 0.11 0.11 0.08 0.12 0.12

Standard errors in parentheses; ***p<0.01, **p<0.05, *p<0.
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Technical, Allocative and Economic Efficiency of Commercial
Banks of Bangladesh: A DEA based Non-Parametric Approach
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Abstract: The present study estimates the technical efficiency (TE), allocative efficiency
(AE), and economic efficiency (EE) of leading private commercial banks of Bangladesh over
the period of 2012 -2017 by using Data Envelopment Analysis (DEA) with the assumptions of
both constant returns to scale (CRS) and variable returns to scale (VRS). The input-oriented
DEA shows that mean TE over the study periods are 69% and 86% respectively under CRS
and VRS assumptions. On the contrary, mean allocative efficiencies were 71% and 88%
respectively under CRS and VRS assumption. Average EE indices were 50% under CRS and
76% under VRS assumptions. The results of the Malmquist Index (MPI) based DEA exhibited
an average negative growth of -26.7% and it was attributed to negative efficiency change of -
1.5% and technical change of -25.2% respectively. Based on different estimations methods the
study has identified the sources of inefficiencies that may provide insights to the bankers and
policy makers to formulate strategic decisions to remain competitive in this industry. Finally,
some policy guidelines have been suggested for smooth functioning of the banking industry
towards ensuring effective and efficient operations of the same in Bangladesh.

Keywords: Efficiency, Data Envelopment Analysis, Malmquist index, VRS, CRS, TE, AE,
EE. JEL Classification: G21, C58

Introduction

There is considerable evidence that the Banking sector makes substantial contribution
towards the progress long-run growth of an particular economy (Allen and Carletti,
2012; Cetorelli and Gambera, 2001). Banks are directly related to economic activities
and as a result they affect the economic development of a country to a major great extent
(Bongini et al., 2017; Brissmis et al., 2006; Levin 1997, 2004; Watchel, 2001). Given the
paramount significance of banks for inducing the general economic condition of a nation,
the competence of banks is important for unflawed monetary advancement and smooth
performance of an economy (Tandon et al., 2014). Efficiency of banks is crucial and
absence of which can jeopardize the investment scenario and thus pose a credible threat
to the economy (Lipsey and Harbury, 1992). Thousands of people are directly related to
the banks for financial services and therefore the business of the banks should be run
with diligence as the clients invests their hard-earned money on the creditworthiness of
the banks. As banks play a significant role to promoting economic growth and
contributing to employment generations, attention has been given to measuring banks’
performance over the past several years (Wanke et al., 2015; Uddin and Bristy, 2014).
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The pivotal role of commercial banks in the smooth functioning of the economy has
instigated investigations on the banking efficiency in both developing and emerging
economies (Roghanian, 2012). It can be assumed that efficiency in the banking system
may contribute to a large extent by ushering greater innovation, higher profitability, and
greater safety; and bolstering capital cushions that absorb risk (Casu et al., 2004).
Efficiency analysis shows how a particular decision-making unit (DMU, in this case a
bank) of any sector of interest attempts to produce the optimum outputs from a given
combination of inputs (Alrafadi et al., 2016) and these measures and comparison of
efficiency in banking industry is very pivotal for guiding the smooth functioning and
permanence of financial market (Berger and Humphrey, 1997). It may exert a
considerable impact on ensuring firmness of banking sector in one hand and
safeguarding the efficacy of a country’s whole monetary system on the other hand
(Alrafadi et al., 2016).

With the passage of time a good number of new commercial banks have embarked in the
banking industry in Bangladesh that promulgated huge competition among the
commercial banks (Uddin and Suzuki, 2014). This fierce competition among the banks
has amplified for different reasons which include, inter alia, market liberation,
technological developments, and the entrance of non-banking institutions (Islam et al.,
2017). These factors force the commercial banks for improving their efficiency and due
to this all the stakeholders like investors, government, and all other policymakers remain
highly vigilant about the banking performance and efficiency.

The present paper endeavors to assess the efficiency and productivity of the twenty
Dhaka Stock Exchange Listed commercial banks in Bangladesh that are rated by
prestigious and well-known rating agencies in Bangladesh over a period of 6 years
ranging from 2012 to 2017. Both parametric and non-parametric techniques are widely
applied by almost all recent literature for measuring efficiency and productivity (Murillo-
Zamorano and Vega-Cervera, 2001). The non-parametric procedures use linear
programming tools which are constructed as a piecewise linear combination of best-
practice firms and DEA is commonly used under this approach (Kocisova 2015). Among
the parametric approach, Stochastic Frontier Approach (SFA) is commonly used in
empirical estimations that pre-identifies a functional form of production and or cost
function. While both methods are used and when both methods yield the same results
then DEA is treated to be more reliable by researchers (Hwang et al., 2016).

This paper has utilized both conventional DEA and the Malmquist based DEA. Different
strategies for estimating the efficiency change are used in literature that include Fisher
Index, Torngvist record and the Malmquist Index. The Malmquist Index has been widely
used for productivity measurement (Wang and Lan, 2011). This Index can be used to
measure how the bank’s productivity and efficiency changed over time. One can use
DEA method using either input based or an output-based assumption condition to that
these approaches rely upon input distance function or output distance function. Input
oriented DEA approach has been used in this paper with one output variable and four
input variables. Operating profit is treated as an output variable while four input
variables like operating income, operating expense, total asset, and deposit are used input
variables. The corresponding unit prices of these variables were used to calculate AE and
EE.
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The rest of the paper is designed as follows. Section two presents the literature review of
prior similar studies. Section three deals with the conceptual framework of the study
followed by section four that presents the methodology and suggested DEA approaches.
Section five analyzes the results and make the discussions. The last section represents the
conclusions and prescribes some policy guidelines based on the results obtained.

Literature Review

Lately there has been an increasing attention in estimating productivity change and
efficiency change of commercial banks both in developing countries and developed
countries. Akhtar et al. (2011) used DEA to estimate the relative efficiencies of Pakistani
commercial banks and their findings suggested that by effectively handling operating
expenses, advances, and capital and by making prudential investment decisions banks
can successfully enhance their efficiency. By using non-parametric DEA and second
stage-Tobit regression, Ariff and Can (2008) found that Chinese medium-sized banks are
more effective than their contemporaries of large commercial banks.

In another study, Samad (2013) carried out a comparative study among the TE of Islami
banks and other conventional banks across several countries by applying SFA and the
estimated results indicated that the difference between the TE scores of these two
categories of banks were statistically insignificant. Jackson and Fethi (2000) studied the
efficiency levels of Turkish banks and claimed that the profitable banks operated at
higher levels of TE compared to their peer of less profitable banks. Zaim (1995) explored
the impact of financial reforms on the economic efficiency levels of Turkish commercial
banks and concluded that the policy changes resulted in escalated levels of technical and
allocative efficiency levels.

By applying non-parametric DEA, Sathye (2003) tried to measure efficiency of banks in
India and revealed that the average efficiency score of Indian commercial banks are akin
with the world’s best performing banks. Sufian (2016) used DEA based panel data
analysis over the period of 1999-2008 on Malaysian banks and showed that DEA
efficiency scores increased gradually during the study period. Moreover, the panel
regression analysis showed that efficiency scores were positively associated with bank
size, foreign ownership, and capitalization. In a study, Agarwal et al. (2014) applied
DEA method for estimating the efficiency of 18 Indian Banks over the period of 2004 -
2013 and the study stated that Indian private sector banks were superior to those of the
Indian public sector banks and indicated that there is ample scope for improving the
efficiency of public sector banks.

By using DEA model Ismail et al. (2013) made a comparative study between the
efficiency of eight Islamic and nine standard commercial banks in Malaysia by relying
upon panel data for the period of 2006 to 2009. The study claimed that scale efficiency is
the most important reason for technical inefficiency for both Islamic and traditional
conventional commercial banks. The results indicated that all the estimated efficiency
indices of conventional banks superseded the corresponding efficiency scores of Islamic
banks.

Isik and Hassan (2002) investigated the input and out efficiency of Turkish banks by
employing both parametric and non-parametric methods and found that TE plays a
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stronger role than the AE in influencing the inefficiency levels of the banks. Further,
Aly et al. (1990) employed a non-parametric frontier approach with a sample of 322
independent banks operating in the U.S. and found that TE was more influential than AE
in affecting inefficiency of the banks. However, Kumar and Gulati (2008) conducted
cross-sectional analysis with DEA techniques to evaluate of efficiency of 27 public
sector banks in India for the year 2004-2005 and observed that both TE and AE
dominated the inefficiencies of the banks.

Several studies have been conducted by relying upon commercial banks in Bangladesh
as well. Using a cross-section data, Khanam and Nghiem (2004) estimated the efficiency
levels of 48 commercial banks in Bangladesh and according to this study the TE score of
banks in the sample was 84 percent under income-based model while the same was
found to be 80 percent under user-cost model. However, the study did not find any
noteworthy connection between foreign ownership and bank efficiency.

Using panel data over the period of 2001-2008, Uddin and Suzuki (2011) endeavoured to
measure the degrees of efficiency of commercial banks in Bangladesh before and after
the implementation of financial reforms and the study claimed that income efficiency
and cost efficiency of sampled banks improved by 37.84 percent and 15.28 percent in
2008 and 2001, respectively. Ahmed and Liza (2012) analyzed data of 35 commercial
banks of Bangladesh for a period from 2002 to 2011 using DEA and found that third
generation banks are among the most efficient ones among the banks studied.

Roy and Siddiqua (2013) analyzed data of 41 major banks in Bangladesh for a single
year only (the year 2013) and applied both VRS and CRS models of DEA with five input
variables and four output variables to calculate efficiency scores and found that foreign
commercial banks were more efficient than the local commercial banks mainly because
of more efficient access to technology. Hossian et al. (2016) also analyzed single year
data (2014) of 21 commercial banks in Bangladesh using both input-oriented DEA and
output-oriented DEA under the assumption of VRS and found only five banks from the
sample to be efficient.

Hoque et al. (2014) examined data of selected commercial banks for the period 2006-
2011 and applied input-oriented DEA (both VRS and CRS) on four input variables and
three output variables and found that only three out of the twenty-nine banks studied
were inefficient. The paper claimed that pure technical efficiency contributed more than
scale efficiency when the efficiency scores are evaluated. The paper also concluded that
the larger the banks are, the more efficient they are.

In a recent study, Baten et al. (2015) estimated the changes in TE and productivity
change of nationalized commercial banks (NCBs) and private commercial banks (PCBs)
of Bangladesh by applying different DEA models like cost, profit and Malmquist based
DEA. In that study the authors discoursed that the cost efficiency and profit efficiency
are to some extent higher for PCBs than those for NCBs. The average TE and AE scores
were stated as 75.4% and 35.9% respectively under the approach of cost DEA; while
74.0% and 31.8% respectively for-profit DEA. Jahan (2019) also applied MPI approach
on data of 29 listed commercial banks in Bangladesh for the period of 2011-2015 and
revealed that private Islamic banks exhibited less variability in TFP change in
comparison with the private non-Islamic banks. The paper further concluded that
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development in TFP was more due to improvement in efficiency shift than technological
change.

Hassan and Hassan (2018) deployed single stage SFA to measure cost efficiency with
data on 35 commercial banks over the period 2011-2015 and found that private
commercial banks, both Islami banks and Non-Islami banks, are more efficient than the
state-owned commercial banks. The paper attributed lack of efficiency to low
technological advancement and non-performing loans. Nabi et al. (2019) also used DEA
to evaluate 19 commercial banks comprising state owned banks, and private Islamic and
Non-Islamic banks with data for the period of 2009-2014 and found state owned banks to
be the most inefficient among the sample. The paper attributed technical inefficiency of
state-owned banks and private Islamic banks to scale inefficiency and technical
inefficiency of private non-Islamic banks to pure technical efficiency. Similar work was
also done with 36 commercial banks in Bangladesh by Alam et al. (2014) and with
twenty banks by Hossain (2015) who also identified state-owned banks to be less
efficient in performance than the private banks.

While there has been a plethora of literature concentrating on the issues of banks’
productivity, technological change, and efficiency; there is hardly any study dealing with
the efficiency measurement of the commercial banks in Bangladesh which are highly
rated by different credit rating agencies like CRAB, CRISL, ECRL. Moreover, none of
the research works explored by the author (s) used price information in their analysis.
This paper uses price information in analyzing the efficiency scores of the banks which
is an important contribution to the existing body of knowledge in this area according to
the best of knowledge of the authors. Besides, this paper selects only those banks that are
highly rated by the different reputed rating agencies in Bangladesh. The present paper
applies conventional DEA method to estimate TE, AE, and EE of banks and utilizes
Malmquist DEA to investigate the efficiency and productivity changes using a panel data
over the period of 2012-2017. The results may provide indication of the possible
presence of substantial economies of scale or diseconomies of scale for smaller banks
and larger banks respectively; and help devise the banking operations in the right way to
realize the optimum benefit of economies of scale.

Theoretical Framework

Charnes - Cooper and Rhodes (hereafter CCR) (1978) are considered as the originator of
a new model of efficiency to introduce the DEA approach in its present form which is
now widely used to evaluate the relative efficiency of each from a homogenous DMU by
comparing it with the best performing firm (Cooper et al., 2011). The estimations of
relative efficiency of homogenous DMUs can be accomplished using either output
expansion or input contractions perspective (Athanassopoulos, 2019). Under input-
orientated DEA approach, we can calculate the efficiency of DMUs by radially reducing
the inputs to the levels of input of the best performing DMUs for producing the same
level of output. It may be noted that one can apply DEA method using either input
distance function or output distance function and these two methods would not lead to
same outcomes unless we assume that the DMUs are operating under CRS (Fére et al.,
1994).
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To aiding better understanding, the input-based DEA model is portrayed in the following
figure 1 where a particular DMU (bank, in this case) produces a single output (q) by
using two variable inputs like (x;, X;). If we assume that a particular bank is fully
efficient then it would lie on the Iso-quant represented by S’. If a particular bank
produces a single output, y, by using two variable inputs like x; and x,, then we can
represent the inefficiency of that bank by the distance QP. It is worth noting that this
distance, represented by QP, shows the contraction of inputs that may be radially
decreased while keeping the outputs constant.

X,/

Figure 1: Input-based efficiency indices. Source: Coelli et al., 1998, p. 135

The TE of the assumed bank is given in terms of the ratio of 0Q/OP. In other words, it
can be measured by 1- QP/OP. If a bank obtains an efficiency score of 1, it will indicate
that the bank is technically efficient or in other words the bank is producing the optimum
output using a given combinations of inputs. If we consider the Iso-cost line as A 4 ' by
assuming that we know the input price ratio representing the slope of the Iso-cost line,
then for the DMU operating at point P, we can denote AE as the ratio of OR/0Q. The
distance RQ embodies the contraction of production cost if a bank operates at point Q'
which is efficient from the perspective of both technical and allocative sense. After
calculating TE and AE, one can easily calculate the EE which is simply the
multiplication of TE and AE. From the figure it may be shown by the ratio OR/OP, where
RP epitomises the likely lessening of cost if the farm is capable to operate in
economically efficient way.

Data Envelopment Analysis

The DEA linear programming technique was developed by CCR (1978). The CCR
model assumes that all DMUs are input efficient and operate under CRS. The model also
holds that there is no considerable relationship between the scale of operations and
efficiency, and it estimates the overall TE accordingly. Thus, if we assume that all
DMUs are operating under CRS assumption when at least one of these DMUS are
operating at inefficient scale, may be due to the existence of either economies or
diseconomies of scale, then the estimated measures of efficiency may be biased with
scale efficiencies. To handle the limitations of the CCR model, Banker et al. (1984)
relaxed the assumptions of CRS model and estimated the model with the assumptions of
VRS and it is a measurement of TE without regard to scale efficiency. This model of
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Banker et al. (1984) is commonly known as BCC model (Banker, R. D. A., Charnes, C. and.
Cooper, W. W. 1984.). Sufian (2007) claims that if there is a discrepancy between the
estimated technical and pure technical efficiency, then it would indicate the presence of
scale inefficiency. Let us define the production opportunity set of a particular bank by
encompassing the observations as firmly as plausible by a piecewise linear outward limit
and as specified by Farrell (1957) and Islam et al. (2011):

T={Gy): T Ny St =1, M), B Ay m =1, 0,4 =1G=1,..p} (1)

In the above equation (1), J represents the number of banks while the nonnegative
weights, ?kj-, dictates the reference point on the frontier. When the constraint is

A; = 1, then it would ensure that we can estimate the DEA model under the assumption

of VRS; M represents the number of outputs while N denotes the number of inputsand T
symbolises the production possibility set. For the i" bank, out of J banks, we can
calculate the TE under CRS by solving the following equations:

TEi = l"«'ﬁn@;L .E'GRS

Subject to: E}zlﬁjymj—ymj >0m=1,....,M

2)
]

Bixni_lexnjED.nzl. ...... ,N
j=1

A=20j=1,...,]
B; € (0,1)

Here x and y are respectively the input and output vectors, 0 is a scalar that defines the
TE of a particular bank i under CRS and it satisfies 1 < 6, while a score of 1 indicates
that the bank is producing on the efficient frontier and hence the bank is technically
efficient; otherwise it is DEA inefficient with respect to other banks in the sample
according to the definition provided by Farrell (1957). It is important to note that we
need to solve the above equation (2) for N times to calculate efficiency score of each of
the banks under the study. One can easily convert the CCR (Charnes-Cooper-Rhodes,
1978) model and make it operational under the assumption of VRS by adding the

convexity constraint: 3, A; =1, , where };>0,; =/,.....J, to equation (2) (Banker et al.,
1984). The convexity restriction 3 A; = 1, confirms that the inefficient bank is ‘benched

mark’ only against banks of comparable size. The overall technical efficiency (OTE)
scores can be decomposed into its two collective exhaustive components: pure technical
efficiency (PTE) and scale efficiency (SE) (see Thanassoulis, 2001; Ataullah et al.,
2004).
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The EE and AE are derived through solving the following cost minimization LP:
min A, Xi' W, X;
nljn}l.xi FWixL*
Subject to:
E}zl?\jymj Vmj=20m=1,.. M

Y= 3)
4=0j=1,...,]
8; € (0,1)

Here, w;, is a vector of input prices for the i" bank and An; is the cost minimizing vector
of input quantities for the i" bank, given the input prices w; and the output levels, y;. We
can calculate EE of the i™ bank by comparing the minimum cost of the farm to the
genuine cost of the same:

x*i

EE; = 4)

w;xi
Following the definition of Farrell (1957), we can calculate AE residually by using the
following equation:

_ EE

AE, =

®)

Malmquist Index

This study relies on DEA based output oriented MPI. This index is commonly used to
see the changes of productivity a particular decision-making unit over time. The MPI
depends on CRS and output-based orientation approach and it implies that results would
not be different from the input oriented approach (Coelli, 1996; Thanassoulis, 2001; Yao,
Han & Feng, 2008). Fare et al. (1994) combines productivity measurement and
efficiency measurement to construct MPI by utilizing the DEA methodology. The MPI
are formed using DEA and estimated using software DEAP Version 2.1 developed by
Coelli (1996). Forsund (1991) decomposed the MPI into two components like — the
technical efficiency change (EFFCH) and the technical change (TECHCH). For two
technologies s and t, Fare et al. (1989) disintegrated MPI into its two components and
following Fare using et al. (1989) we can write them as follows:

Mo® (Gs, GeXs, Xo) = do’ (0l X0)/do’(Cls,Xs) (6)
The output- oriented MPI for period t- technology cane be written as:

'\/IOt (qS! qt!XS! Xt) = dot(qtl XI)/dOt(qSYXS) (7)
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Since there are two possible Malmquist Factor Productivity (MFP) measures, which are
based on period s and period t, the changes in MFP and its components are also
measured as the geometrical average of MPI (Fare et. al., 1994) and it can be written as
follows:

Mo (Gs, G Xs, %) = [Mo® (G, GXs, X0 X Mo’ (G, GeXs, X)]™°
= [do* (G, X)/do’(dsXs) X do'(G, X)/do (G X)]°°  (8)

Following Fare et al. (1989), we can write equation (8) as follows:

Mo (Gs, Ge.Xs, Xt) = dOt(qtv Xldo’(Gs,%s)[ do’(at, Xt)/dot(qtixt) X do*(s, XS)/dot(anXS)]O'S
9)

Where: M, = output-oriented Malmquist Productivity Index, d = distance function, x and
y represent inputs and outputs, respectively, across time s and t. M = EFFCH x
TECHCH. Here EFFCH stands for technical efficiency change, and TECHCH stands for
technical change.

Technical efficiency change (EFFCH) is assessed by the ratio outside the parenthesis
between time s and t and it represents the relative distance of the observed production
from the maximum attainable production. On the other hand, the components appearing
inside the parenthesis denote geometric averages of the two productivity measures,
representing a shift in the production technology (technical change, TECHCH), over the
periods s and t. We can further decompose technical efficiency change (EFFCH) into
pure technical efficiency change (PECH) and scale efficiency change (SECH).

Total factor productivity (TFP) change is the results of multiplication of change in
technical efficiency and technological change. Likewise, technical efficiency change is
the multiplication of scale efficiency change and pure technical efficiency change. It
may be noted that if ‘MPI’ takes a value greater than 1 then it implies the productivity
growth with respect to both technological change and efficiency change, and a value less
than one implies productivity loss.

Table 1: Level of Productivity Index

Malmgquist Productivity Index (MPI) Level of Productivity
MPI > 1 Increase in productivity
MPI =1 Unchanged productivity
MPI <1 Loss of productivity

Data and selection of variables

This study analyzed data from twenty private commercial banks of Bangladesh which
are highly rated by CRISL, CRAB, NCL, and ECRL and selection criteria of the banks
in the study was dictated by the availability of data. The data used in this study were
acquired from the audited annual reports of respective commercial banks during the
study period of 2012-2017. To estimate efficiency of a particular DMU using DEA, we
need to define the input, output, and per input price in case of estimating cost efficiency.
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Different methods are available to define the input-output relationship of a DMU which
include among others, intermediation approach, production approach, asset, and profit
approach. As bank is a financial intermediary that mainly transforms liabilities (deposits)
into loans (assets), therefore this study applies the intermediation approach to measure
the efficiency of banks.

Empirical Results and Discussions

Table 2 provides the descriptive statistics of inputs, outputs, and per unit input price used
in this study, including mean, standard deviation, minimum and maximum. It is evident
from Table 2 that there exists substantial disparity of the operations of private
commercial banks in Bangladesh over the study period of 2012 — 2017 and this disparity
of the scale of operations may exert an influence to determine the performance of the
banks which has not been explicitly considered to address the scale effect on
performance measurement. This study considers one output namely operating profit and
four inputs and their corresponding per unit prices like operating income, operating
expenses, total assets, and deposits to calculate efficiency of commercial banks.

Table 2: Summary statistics of output and inputs for twenty
Banks from 2012 to 2017 (In million BDT)

Variables Mean Std. Max Min.
Operating Profit 3461.46 1706.46 8423.13 157.93
Operating Income 9747.86 3754.48 18709.68 935.60
Operating Expense 5009.04 2330.37 13949.05 371.30
Total Assets 199026.22 69421.09 368314.62 9113.68
Deposits 154329.82 52967.09 278195.49 96.49
Per employee Operating Income 3.56 1.52 7.78 0.45
Per employee Operating Expense 1.81 0.75 6.47 0.18
Per employee Total Assets 78.27 32.36 158.95 4.40
Per employee Deposits 60.57 2451 122.99 0.05

Source: Calculated from annual reports during the periods 2012-2017, the number of banks, N = 20.

This study estimated the efficiency scores of banks using DEA under the assumptions of
CRS and VRS. For empirical analysis, the study used DEAP 2.1 software developed by
Tim Coelli (1996). It may be noted that CRS assumption of efficiency measurement is
only valid if all DMUs operate at an optimal scale. However, this strong assumption
becomes invalid if all DMUs fail to operate at optimal scale due to the presence of scale
inefficiency. Therefore, we estimate the efficiency scores under assumptions of both
CRS and VRS.

Table 3 and Figure 2 summarize the average technical, allocative, and economic
efficiency scores of all the banks over the study period. It is observed that Bangladeshi
private commercial banks are more allocatively efficient than technically efficient. In
addition, the variability of relative efficiency, measured as standard deviation, is more
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for technical efficiency compared to allocative and cost efficiencies. The mean TE score
reached its zenith in the year 2015 (under VRS assumption) and displayed the smallest
score in the year 2012. However, it is observed that the average TE score of all banks
gradually increased over the study period. One plausible explanation of such
improvement in TE could be since most of the commercial banks could utilize the
benefits of upgrading their operating systems particularly with respect to the level of
staffing and properly positioning their branches.

Mean Efficiency Change, Technical Change and Total Factor
Productivity Change according to Malmquist Index
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The mean AE score showed a bit fluctuating trend over the study period. Under both
CRS and VRS assumption AE had a lowest efficiency score of 35% and 76%
respectively and this finding suggests that banks confronted to bear additional costs to
handle their increased non-performing loans (NPLs) while banks’ output, as measured by
operating profit, declined simultaneously. The mean economic (cost) efficiency score
shows similar pattern like that of AE score. This implies that AE has a larger impact on
cost efficiency than TE as cost efficiency is simply the product of technical and
allocative efficiencies.

Table 3: Mean Technical, allocative and Economic efficiency: all banks, 2012-2017

CRS VRS
2012 | 2013 | 2014 | 2015 | 2016 | 2017 | Mean | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | Mean
Technical | 061 | 0.67 | 0.73 | 0.77 | 0.68 | 0.67 | 0.69 0.70 | 088 | 0.89 | 091 | 0.89 | 0.88 | 0.86
efficiency
S.D. 0.23 0.19 0.17 0.17 0.20 0.19 0.19 0.25 0.15 0.12 0.12 0.15 0.12 0.15
Allocative | 0.35 0.89 0.94 0.57 0.76 0.75 0.71 0.76 0.92 0.93 0.84 0.91 0.89 0.88
efficiency

S.D. 0.17 | 0.08 | 005 | 0.11 | 0.19 | 0.10 | 0.12 0.22 | 0.07 | 0.07 | 017 | 0.10 | 0.08 | 0.12
Economic | 0.23 | 0.60 | 0.70 | 0.44 | 052 | 051 | 0.50 055 | 081 | 0.83 | 076 | 0.81 | 0.78 | 0.76
efficiency

S.D. 020 | 018 | 0.17 | 012 | 0.21 | 0.19 | 0.18 0.28 | 015 | 0.14 | 0.17 | 0.16 | 0.14 | 0.17

Note: S.D. stands for Stand Deviation

Table 4 presents the results of Friedman’s non-parametric tests of the mean efficiency
scores calculated respectively according to constant returns to scale and variable returns
to scale across the years 2012-2017.
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Table 4 : Friedman’s Non-parametric Test of Related Samples for Mean Efficiency Scores

Friedman’s Non-parametric Test of Related Samples | Test Statistic | Df | P-value | Null Hypothesis

for Mean Efficiency Scores Across 2012-2017 (a=0.05)

Constant Returns to Scale

TE 10.066 5 0.073 Accepted

AE 77.489 5 0.000 Rejected

EE 49.907 5 0.000 Rejected

Variable Returns to Scale

TE 10.542 5 0.061 Accepted

AE 12.626 5 0.027 Rejected

EE 17.644 5 0.003 Rejected

The results show that there were no statistically significant changes (at 0.05 significance
level) in the mean TE scores (according to both CRS and VRS) during the periods.
However, the results are statistically significant at 0.05 percent level of significance and
rejects the null hypothesis in support of the notion that there have been statistically
significant changes in the mean AE and EE scores (according to both CRS and VRS)
during the same period. These findings also support the conclusion that the AE of the
industry as a whole had a greater effect on the EE of the industry.

Table 5 displays the results of individual bank’s TE over the study periods. The results of
the DEA efficiency scores under the assumption of both CRS and DRS are presented in
the same table. Under the CRS assumption, the mean efficiency of sampled banks during
the study period were 61%, 67%, 73%, 77%, 68%, and 67%, respectively and the
average efficiency calculated using the CRS ranges from 61% to 77%. Southeast Bank
displayed the highest mean efficiency score of 91% followed by Eastern Bank (85%) and
Pubali Bank (83%).

Table 5: Technical Efficiency (CRS& VRS) of selected PCBs.

CRS VRS

DMUs 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | Mean | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | Mean
AB Bank 1 0.51 | 0.56 | 0.97 | 0.35 | 0.58 | 0.66 1 |065|066| 1 |055|081]| 0.78
Bank Asia 0.66 | 0.74 | 0.84 1 0.60 [ 0.70 | 0.76 | 0.73 | 090|089 | 1 |0.79| 084 | 0.86
BRAC Bank 0.30 | 0.59 | 0.79 | 0.69 1 1 0.73 | 0.37 | 0.76 | 0.83 | 0.71 1 1 0.78
Dutch Bangla Bank 0.70 | 0.62 | 0.76 | 0.88 | 0.41 | 0.64 | 0.67 1 [072|0.80 (092|064 |073]| 0.80
IFIC Bank 0.38 | 0.72 | 0.60 | 0.41 | 0.54 | 0.50 | 0.53 | 0.42 | 0.92 | 0.82 | 0.76 1 084 079
Prime Bank 0.72 | 0.48 | 0.47 | 0.48 | 0.38 | 0.31 | 0.47 1 |056|059 060|064 |071| 0.68
The City Bank 035|041 |085|0.78 082|079 | 066 | 042 |0.74| 092|081 |091]|0.89 | 0.78
Trust Bank 0.37 | 040 | 0.77 | 0.86 | 0.82 | 0.85 | 0.68 | 038 | 1 1 1 1098 1 0.89
Jamuna Bank 1 0.70 | 0.52 | 0.65 | 0.71 | 0.82 | 0.73 1 1 1093 1 1 1 0.99
Uttara Bank 0.58 | 0.70 | 0.72 | 0.61 | 0.45 | 0.24 | 0.55 | 0.70 | 0.89 | 0.86 | 0.90 | 0.95 1 0.89
Eastern Bank 0.87 1 096|075 (083|073 | 085 1 1 1 [085 1 1092 096
Dhaka Bank 0.47 { 0.77 | 0.80 | 0.73 | 0.61 | 0.63 | 0.67 | 0.53 | 0.99 1 1 096|090 | 0.89
Southeast Bank 1 1 1 1 0.83 | 0.64 | 0.91 1 1 1 1 1089 (080]| 095
Pubali Bank 0.63 1 [089]090 (099|053 083 |080| 1 09 | 091 1 |063]| 087
United Commercial Bank 0.63 | 0.88 | 091099 (062|066 | 078 | 074|094 | 1 1 |070|0.72 | 0.85
National Bank 0.43 | 0.53 | 0.71 1 1 1 0.78 | 056 | 061|076 | 1 1 1 0.82
Mercantile Bank 0.66 | 0.78 | 0.49 | 0.69 | 0.67 | 0.75 | 0.67 | 0.77 | 0.94 | 0.80 | 0.87 | 0.91 | 0.87 | 0.86
Mutual Trust Bank 0.36 | 0.46 | 0.61 | 0.71 | 0.64 | 056 | 0.56 | 0.37 | 1 1 [096|0.98 1 0.89
One Bank 0.75 059 (092 |0.73 | 069|072 | 0.73 | 0.86 | 0.96 1 1099|095 093] 095
Premier Bank 0.37 | 052 | 0.51 | 0.66 | 0.62 | 0.78 | 0.58 | 0.39 | 1 1 1 1 1 0.90
Mean 0.61 | 0.67 | 0.73 | 0.77 | 0.68 | 0.67 0.70 | 0.88 | 0.89 | 0.91 | 0.89 | 0.88
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Based on the average estimates it may be deduced that most of the banks failed to
generate output on the efficiency frontier in most of the years covered by the study. Out
of the surveyed banks only several banks namely, Bank Asia, Jamuna Bank, Eastern
Bank, Southeast Bank, Pubali Bank, United Commercial Bank, Mercantile Bank and
One Bank had efficiency scores above 50% in each year of the study period under the
assumption of both CRS and VRS. Efficiency scores of most of the banks seemed to
improve when the assumption of VRS built in BCC model is used. Under the VRS
assumption the mean efficiency of sampled banks during the study period were 70%,
88%, 89%, 91%, 89%, and 88%, respectively and the efficiency scores range from 68%
to 99%. Jamuna Bank displayed the highest mean efficiency score of 99% followed by
Eastern Bank (96%) and Southeast Bank (95%).

Table 6 presents the results of individual bank’s AE during the study periods. Under the
CRS assumption the mean efficiency of sampled banks during the study period were
35%, 89%, 94%, 57%, 76%, and 75% respectively and the efficiency calculated using
the CRS ranges from 35% to 94%. BRAC Bank displayed the highest mean AE score of
85% followed by Dutch Bangla Bank (83%) and The City Bank (79%). However, one
out of four banks that were studied had an AE score of only 25% or less in the year 2012
under the assumption of CRS. Trust Bank exhibited the lowest scores 19% and 29%
respectively under the assumptions of CRS and VRS. As expected under the VRS
assumption efficiency scores of all banks improved significantly and it ranges in between
70% to 97%.

Table 6: Allocative Efficiency (CRS& VRS) of selected PCBs

CRS VRS

DMUs 2012 |2013 2014 |2015 |2016 (2017 [Mean |2012 2013 {2014 |2015 |2016 2017 [Mean
AB Bank 1 0.9 10.98 (0.45 |0.60 |0.56 [0.75 |1 0.90 [0.90 |(0.53 |0.91 [0.72 |0.83
Bank Asia 0.31 [0.92 |0.96 |0.29 |0.73 [0.72 |0.66 |0.81 |0.88 |0.97 |0.45 |0.88 [0.84 |0.81
BRAC Bank 0.40 |0.99 [0.94 |0.75 |1 1 0.85 |0.89 [0.96 |0.94 [0.96 |1 1 0.96
Dutch Bangla Bank 0.46 [0.98 |0.98 |0.73 (0.93 [0.91 |0.83 |1 0.99 (0.97 [0.74 |0.98 |0.98 [0.94
IFIC Bank 0.33 |0.90 [0.98 |0.54 0.19 [0.65 |0.60 |0.73 [0.94 |0.92 |0.97 (0.84 |0.85 [0.87
Prime Bank 0.35 [0.91 |0.96 |0.58 (0.80 [0.75 |0.72 |1 0.92 (0.84 [0.94 |0.97 |0.94 |0.93
The City Bank 0.44 10.99 [0.89 |0.68 |0.90 [0.88 |0.79 |0.93 [0.94 |0.89 |0.87 |0.93 |0.95 [0.92
Trust Bank 0.19 |0.67 |0.82 |0.50 |0.65 [0.65 |0.58 |0.29 [0.74 |0.80 [0.76 |0.84 [0.796 |0.70
Jamuna Bank 0.21 |0.88 |0.89 |0.59 |0.80 [0.72 |0.68 |0.57 [0.91 |0.87 |0.93 |0.97 [0.92 |0.86
Uttara Bank 0.38 [0.91 |1 0.68 (0.89 |0.76 |0.77 |0.89 |0.95 [0.99 |1 0.99 (0.99 [0.97
Eastern Bank 0.40 |1 0.89 |0.61 (0.88 |0.82 |0.77 [0.99 [1 0.91 [0.91 |0.96 [0.90 [0.94
Dhaka Bank 0.24 |0.87 |0.89 |0.46 |0.74 |0.70 |0.65 |0.53 |0.85 |0.798 |0.78 |0.85 [0.90 [0.78
Southeast Bank 0.195 (0.87 |1 0.53 [0.72 |0.65 |0.66 [0.59 |1 1 0.59 |0.79 (0.73 |0.78
Pubali Bank 0.37 |0.74 |0.98 |0.59 |0.40 [0.75 |0.64 |0.90 [0.79 |0.98 |0.61 |0.57 |0.89 [0.79
United Commercial Bank  [0.29 |0.93 (0.99 |0.62 [0.85 [0.80 |0.75 [0.75 (0.99 |1 1 0.88 (0.87 [0.92
National Bank 0.40 |0.87 |0.99 |0.63 (0.91 [0.77 |0.76 |0.91 |0.89 |0.96 |1 1 0.78 (0.92
Mercantile Bank 0.25 |0.90 [0.97 |0.53 |0.85 [0.76 |0.71 |0.61 |0.90 |0.87 |0.87 |0.95 |0.89 [0.85
Mutual Trust Bank 0.22 |0.84 |0.87 |0.55 |0.77 [0.68 |0.66 |0.35 |0.88 |0.97 |0.97 [0.97 |0.92 [0.84
One Bank 0.32 |0.91 |0.99 |0.60 |0.73 [0.70 |0.71 |0.78 [0.98 |1 0.88 |0.92 [0.862 |0.90
Premier Bank 0.31 |0.89 |0.92 |0.49 (0.78 |0.79 |0.70 [0.59 |1 1 1 1 1 0.93
Mean 0.35 |0.89 [0.94 |0.57 |0.76 [0.75 0.75 10.92 [0.93 |0.84 |0.91 (0.89




80 The Jahangirnagar Review: Part II: Social Sciences, Vol. XLIII, 2019

The mean EE under the assumptions of both CRS and VRS follow the exact pattern like
those of AE. The results indicate that AE has exerted more pronounced effect on EE than
the TE. It can be seen from the table that like the patterns observed in case of AE, EE
scores were also low as only four out of five banks that were studied scored less than
25% in the year 2012 under the CRS assumption. The average EE under CRS
assumptions are 23%, 60%, 70%, 44%, 52%, and 51% respectively over the study period
whereas the scores stand as 55%, 81%, 83%, 76%, 81% and 78% respectively under
VRS and these figures indicate significant improvement over the efficiency scores of
CCR model.

Table 7: Economic Efficiency (CRS& VRS) of selected PCBs

DMUs CRS VRS
2012 | 2013 | 2014 | 2015 | 2016 | 2017 | Mean | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | Mean
AB Bank 1 046 | 0.55 | 044 | 0.21 | 0.33 | 0.50 1 0.58 | 0.59 | 0.53 | 0.50 | 0.586 | 0.63
Bank Asia 0.21 | 0.68 | 0.82 | 0.294 | 0.44 | 0.51 | 0.49 | 0.59 | 0.79 | 0.86 | 0.45 | 0.690 | 0.709 | 0.68
BRAC Bank 0.12 | 058 | 0.74 | 0.52 1 1 0.66 | 0.33 | 0.73 | 0.79 | 0.68 1 1 0.75

Dutch Bangla Bank | 0.32 | 0.61 | 0.74 [ 0.642 | 0.39 | 0.59 | 0.55 1 0.71 | 0.78 | 0.65 | 0.63 | 0.72 | 0.75
IFIC Bank 0.13 ] 065 | 059 | 0.23 | 0.11 | 0.33 | 0.34 | 0.31 | 0.87 | 0.76 | 0.74 | 0.84 | 0.71 | 0.70
Prime Bank 0.25 ]| 0.44 | 045 | 0.27 | 0.30 | 0.23 | 0.33 1 0.52 | 0.49 | 056 | 0.62 | 0.66 | 0.64
The City Bank 0.15 | 0.40 | 0.75 | 053 | 0.73 | 0.69 | 0.54 | 0.39 | 0.692 | 0.81 | 0.71 | 0.85 | 0.85 | 0.72
Trust Bank 0.08 | 0.27 | 0.63 | 0.43 | 053 | 0.56 | 041 | 0.11 | 0.74 | 0.80 | 0.761 | 0.82 | 0.80 | 0.67
Jamuna Bank 021 | 062 | 046 | 0.38 | 057 | 0.60 | 0.47 | 0.57 | 0.91 | 0.81 | 0.93 | 0.97 | 0.92 | 0.85
Uttara Bank 022 | 063 | 0.72 | 0.42 | 040 | 0.19 | 0.43 | 0.63 | 0.85 | 0.86 | 0.90 | 0.94 | 0.99 | 0.86
Eastern Bank 0.35 1 0.86 | 0.452 | 0.73 | 0.599 | 0.66 | 0.99 1 091 ] 0.78 | 0.96 | 0.83 | 0.91
Dhaka Bank 0.11 | 067 | 0.72 | 0.34 | 0.45 | 044 | 045 | 028 | 0.84 | 0.79 | 0.78 | 0.81 | 0.81 | 0.72
Southeast Bank | 0.20 | 0.87 1 053 | 0.59 | 042 | 0.60 | 0.59 1 1 059 | 0.7 | 058 | 0.74
Pubali Bank 0241 075 | 0.88 | 0.53 | 0.39 | 0.40 | 053 | 0.72 | 0.79 | 0.88 | 0.55 | 0.57 | 0.56 | 0.68

U”“edggr:ﬂmem'a' 0.8 | 0.82 | 0.908 | 0.62 | 052 | 053 | 0.60 | 056 | 093 | 1 | 1 | 062 | 063 | 0.79

National Bank 0.17 [ 0.465| 0.71 | 0.626 | 0.908 | 0.77 | 0.61 | 0.50 | 0.54 | 0.72 1 1 0.78 | 0.76
Mercantile Bank | 0.17 | 0.695 | 0.48 | 0.36 | 0.57 | 0.57 | 0.47 | 0.46 | 0.84 | 0.70 | 0.75 | 0.87 | 0.77 | 0.73
Mutual Trust Bank | 0.08 | 0.391 | 0.54 | 0.388 | 0.489 | 0.38 | 0.38 | 0.13 | 0.88 | 0.97 | 0.93 | 0.96 | 0.91 | 0.79

One Bank 0.24 | 0.537 | 0.914 | 0.433 | 0.509 | 0.51 | 0.52 | 0.67 | 0.94 1 0.87 | 0.876 | 0.80 | 0.86
Premier Bank 0.12 [ 0.463 | 0.47 | 0.323 [ 0.488 | 0.61 | 0.41 | 0.23 1 1 1 1 1 0.87
Mean 0.23 | 060 | 0.70 | 0.44 | 052 | 0.51 0.55 | 0.81 | 0.83 | 0.76 | 0.81 | 0.78

Based on the results discussed above, it is observed that private commercial banks of
Bangladesh exhibit some common features throughout the study period. One probable
explanation of lower TE score could be the fact that most of the banks might have held
excessive fixed assets and therefore they were unable to utilize these assets for
generating operating profits. Based on the TE scores, it may be presumed that
Bangladeshi private commercial banks are, on an average, appeared to be efficient and
their level of efficiencies changed only marginally in the study period. As expected,
number of efficient banks increased significantly under the assumption of VRS of BCC
model which decomposes inefficiency of production units into two components: the pure
technical inefficiency and scale inefficiency and thereby eliminate the effect of banks’
size on efficiency.

As the study uses balanced panel data, it is interesting to see what has happened to the
efficiency of banks during the periods studied and whether there was any technical
change that took place in the study period. To detect these changes, we calculated Ml
and decomposed it to its different components like technical efficiency change (TEC),
technological change (TCC), pure technical efficiency change (PTEC) and scale
efficiency change (SEC). It may be noted here that the VRS or CRS option has no impact
on the MI because both are used to calculate the various distances necessary to build the
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Malmaquist indices. Table 8 presents the results of the average Malmquist indices over
the study period.

Total factor productivity change (TFPCH) along with its components efficiency change
(EFFCH) and technological change (TECHCH) are shown in Table 8 and Figure 3.
Table 8 also shows the two other sub-components of EFFCH — pure technical efficiency
change (PECH) and scale efficiency change (SECH). TFPCH shows the changes in the
productivity growth over time that may arise due to the adoption of innovative methods,
ideas, designs, or technology that may enable the banks to carry out their operations
more efficiently to produce maximum output with the given level of inputs.

Table 8: Malmquist Index Summary of Annual Means

Year EFFCH TECHCH PTECH SECH TFPCH
2 0.885 0.593 0.85 1.042 0.525
3 0.997 0.706 1.001 0.995 0.703
4 0.987 0.788 1.041 0.948 0.777
5 1.09 0.803 0.996 1.094 0.875
6 0.979 0.859 1.015 0.964 0.84

Mean 0.985 0.744 0.978 1.007 0.733

Note: EFFCH = Technical Efficiency Change; TECHCH= Technological Change.

PTECH=Pure technical efficiency change; SECH = Scale efficiency change.

TFPCH= Total factor productivity change). All Malmquist index averages are geometric means.
Table 8 and Figure 3 presents the mean TFPCH under study period of 2012 to 2017.
Within these periods, the financial market has experienced lots of turmoil that hamper
the productivity and efficiency of banking industry as well. The mean value of EFFCH
registered 0.985 or under 1.00 indicating a negative efficiency change and it is composed
of pure and scale efficiency changes. Pure efficiency change (PECH) characterizes core
efficiency due to enhanced processes and management. The results show that PECH
score is 0.978 and it indicates that banks failed to improve their core efficiency. SECH
indicates the returns to scale effects and the value of 1.007 shows a positive scale
economies effect.

Mean Efficiency Change, Technical Change and Total Factor
Productivity Change according to Malmquist Index

=
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Figure 3: Mean Efficiency Change, Technical Change and Total Factor Productivity
Change during the Study Period
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TECHCH represents the shifts or change of the frontier and it may be due to
technological change or innovation in the banking system. The average TECHCH score
is only 0.744, a negative growth of -25.6%. During those periods, banking industry
seemed to pay more attention for survival rather than improvement in technology. The
average TFPCH of the sampled bank is 0.733 and this result indicates that the Malmquist
index reached an annual average negative growth of -26.7%. This negative change can
be dichotomized into efficiency change and technological change which are also
displayed in Table 8.

The individual banks’ Malmquist indices are given in Table 9. The average efficiency
change achieved negative growth for most of the banks. However, IFIC bank, Uttara
Bank and Prime Bank displayed positive efficiency change, which is a value of more
than 1.00, during the study period. Technological efficiency change register below 1.00
in all analyzed banks which implies that technology has little impact on the total
efficiency change.

We may further decompose the efficiency change index into its two components -pure
technical and scale efficiency components. This decomposition suggests that decline in
efficiency change may be attributed to a decline of both pure efficiency change and scale
efficiency change. TECHCH values were under 1 in most of the sampled banks, which
suggest deteriorating progress in terms of operations and management. It is evident that
most of the banks operated at an optimal scale which implies that positive scale
economies prevailed over the study period for most of the sampled banks.

Table 9: Malmquist Index Summary of Banks” Annual Means

Banks EFFCH TECHCH PTECH SECH TFPCH
AB Bank 0.708 0.745 0.558 1.269 0.528
Bank Asia 0.997 0.73 0.997 1 0.728
BRAC Bank 1 0.699 1 1 0.699
Dutch Bangla Bank 1 0.699 1 1 0.699
IFIC Bank 1.017 0.731 1.017 1 0.743
Prime Bank 1.051 0.71 1.051 1 0.747
The City Bank 1 0.704 1 1 0.704
Trust Bank 0.99 0.826 1.133 0.874 0.818
Jamuna Bank 0.896 0.828 0.861 1.041 0.742
Uttara Bank 1.149 0.737 1.149 1 0.846
Eastern Bank 1 0.713 1 1 0.713
Dhaka Bank 0.99 0.795 0.99 1 0.787
Southeast Bank 0.989 0.769 0.989 1 0.76
Pubali Bank 1 0.724 1 1 0.724
United Commercial Bank 1 0.7 1 1 0.7
National Bank 1 0.699 1 1 0.699
Mercantile Bank 0.997 0.742 0.997 1 0.74
Mutual Trust Bank 1 0.799 1 1 0.799
One Bank 0.99 0.772 0.99 1 0.764
Premier Bank 1 0.777 1 1 0.777
Mean 0.985 0.744 0.978 1.007 0.733

Results suggest that TFPCH decreases due to decline in TECHCH for majority of the
banks. TECHCH is characterized with the development of new products or technologies
which result in improvement and shift in production frontier upfront. During the study
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period stock market crisis, financial market development, and banking crisis might
hinder the opportunity for developing new products and services to the PCBs.

Comparison of results

Under the CRS assumption, the mean technical efficiency of sampled banks of the
present study during the study period were 61%, 67%, 73%, 77%, 68%, and 67%,
respectively and the average efficiency calculated using the CRS ranges from 61% to
77%. These estimated range of efficiency scores are lower than those scores reported by
Alam et al. (2014) who reported that the overall technical efficiency of banks in
Bangladesh range from 76.6% to 91.3%. In a recent study Nabi et al. (2019) also
documented higher efficiency scores (94.19%) of conventional commercial banks of
Bangladesh. Roy and Siddiqua (2015) estimated the TE of Bangladeshi Commercial
banks and their study reported average technical efficiency scores to be 80.55% and this
result is similar with the results of the present study. Based on the available empirical
evidence it is observed that results of different studies may vary, and this variation of the
results may be due to the variation of inputs and outputs used.

The study reports EFFCH, PECH, SECH, TFPC scores to be 0.985, 0.978, and 0.733,
respectively. In a recent study Jahan (2019) reported that TE, pure efficiency change, and
scale efficiency change of conventional banks in Bangladesh are 1.01, 1.008, and 1.003
and these findings are consistent with the findings of present study. Roy and Siddiqua
(2015) in a similar study documented scale efficiency to be 0.84 while Banna et al.
(2017) reported scale efficiency to be 0.99 and this finding is also consistent with the
findings of the present study. Baten et al. (2015) also documented similar results and
their results suggested that EFFCH, PECH, SECH, TFPC values are 0.982, 1, 0.982., and
0.916, respectively.

Conclusion

The present attempted to assess efficiency and efficiency change of Bangladeshi
Commercial Banks over the period of 2012 -2017 using DEA and Malmquist index.
Based on the results it is observed according to the input-oriented DEA that mean TE
over the study periods are 69% and 86% respectively under CRS and VRS assumptions.
Conversely, mean allocative efficiencies were 71% and 88% respectively under CRS and
VRS assumptions; and average economic efficiencies were 50% and 76% under CRS
and VRS assumptions. Under all estimated efficiency indices, it may be noted here that
BCC model displayed higher efficiency compared to its peer CCR model as the BCC
model can eliminate the inefficiency that might be caused by size differences of
production units (bank in this case). The results of the Malmquist based DEA exhibited
an average negative total factor productivity growth of -26.7% and it is attributed to
negative efficiency change of -1.5% and technical change of -25.2% respectively.

The somewhat large negative growth of total factor productivity is apparently because of
large negative technological change rather than due to technical efficiency change over
the study period. The substantial negative growth of technical change suggests that over
the study period commercial banks struggled more to survive and to remain competitive
rather than concentrating on bringing innovation and ensuring technical progress. This
negative growth could be attributed to the fact that commercial banks over the study
period paid less attention to the development of technology and innovation with a view
to achieving positive productivity growth.
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The efficiency of Bangladeshi rated commercial banks is still quite low specifically in
case of technical efficiency and the banks need to improve it further. These findings
imply that Bangladeshi commercial banks lag to attain optimum performance because of
inefficient management, handling of too much of customers’ deposits, gradual creeping
of non- performing loan, and inability to garner the benefits of economies of scale. It has
been also observed that over the period, the non-performing loans in Bangladesh were
steadily accumulating not only for the banks’ ineptitude but also due to undue pressure
on banks to sanction loans to clients with deteriorating repayment records and coupled
with pressure to sanction fresh loans with economically unviable projects.

To derive the benefits of optimal scale, small banks may be merged that may enable the
banks to fully optimize their operations and thereby ensure a steady and higher efficiency
and productivity growth. Sufian (2012) also reached similar conclusion regarding
optimization of the benefits from scale of operations. Through different estimations, the
study identified the sources of inefficiencies that may help the banks to formulate
strategic decision to remain competitive in the grim struggle characterized by this
industry. Moreover, government may actively ensure the level of fair competitions
among the banks, boost up the institutional structure, ensure good governance practices,
and warrant accountability of the directors to all the stakeholders to contribute to
improvement of efficiency of Banks in Bangladesh.
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Appendix 1: Name of the banks along with their credit rating

SL. | Name of Bank Credit Rating Rating
Long Term Short Term Company

1. AB Bank AA3 ST-2 CRAB
2. Bank Asia AA2 ST-2 CRAB
3. BRAC Bank AA2 ST-2 CRAB
4, Dutch Bangla Bank AAl ST-1 CRAB
5. IFIC Bank AA2 ST-2 CRAB
6. Prime Bank AA2 ST-2 CRAB
7. The City Bank AA3 ST-2 CRAB
8. Trust Bank AA2 ST-2 CRAB
9. Jamuna Bank AA3 ST-2 CRAB
10. Uttara Bank AA3 ST-2 CRAB
11. Eastern Bank AA ST-2 CRISL
12, Dhaka Bank AA- ST-2 ECRL
13. Southeast Bank AA ST-2 CRISL
14. Pubali Bank AA ST-1 NCRL
15. United Commercial Bank AA ST-2 ECRL
16. National Bank AA ST-2 CRISL
17. Mercantile Bank AA- ST-2 CRISL
18. Mutual Trust Bank AA ST-2 CRISL
19. One Bank AA ECRL-2 ECRL
20. Premier Bank AA+ ST-3 NCRL
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Abstract: The Earning inequalities is a board dimension of labor issues that can be portioned
into some categories, like regional inequality, racial inequality, gender disparities, etc. This
study seeks to estimate why there is earnings gap among a selected sample of a garment sector
worker in Bangladesh, by controlling for differences between women and men in terms of
relative endowments and demographic differences. The study used primary data for analyses,
which was collected between October 2018 to January 2019 from Uttara, Savar and Gazipur
area. The study found that mostly education, experience, training, and expertise are responsible
for the difference of the salary in a same profession. Besides, location and the negotiation
between employer and employee are also important factors for the wage differentials.

Introduction

Wage differential based on gender is a violation of human rights, and it’s a serious
gender issue of global concern. In many countries female workers are less likely to pay
equal salary compare to the male workers. Again, within a country wage differentials
exist in various sectors; say, female wage workers are paying lass compare to male in
Bangladesh, although they are doing same kind of work, and same physical activities.
Without eradicating this inequality on wage, it’s nearly impossible to achieve the
sustainable development goals. This study focused to examine the underlying reasons of
earning differentials across age, gender, region, instead of only comparing the mean.

Recent literature on growth concentrated on the quality of growth, besides fostering the
rate of growth (Smeru, 2005). Quality of growth has some pre-requisites, and unless
fulfil them, desired quality cannot be achieved. These pre-requisites include the
following questions- growth for whom? Who will be the beneficiary? Does it gender
biased? Does the equal share of benefits go to the women? Does equal distribution exist
across various income groups? Whether the benefits of growth concentrate on particular
industry or firms or on the whole community? Whether regional inequality insignificant
or not? And finally, does this growth ensure welfare to the society and country? If the
growth becomes free from gender and regional inequality, equal distributions exist
across various income groups, the benefits spread on the whole community, and ensures
welfare to society and country, then it can be said that the quality of growth is achieved.

In reality, developing countries are far away from achieving the quality of growth, and
Bangladesh is not an exception among them. Bangladesh has some problems regarding
the labor issues. Bangladesh is currently enjoying the demographic dividend, and it’s the
time to take off the economy from lower middle income country to upper middle income
country. Doing that, labor force absorption is important. Unless we include the new labor
force into productive activities, the desired benefits of demographic dividend will not
achieve. But, some shorts of inequality still exist in the labor market in Bangladesh.
Besides, youth unemployment is a major exiting challenge of Bangladesh that should be
controlled.
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Ready Made Garments (RMG) sector is the main export earing sector of Bangladesh,
and almost 85% of the export earnings come from this sector. This sector has a great role
to the economic transformation of Bangladesh. Almost 50 percent of the workers of the
RMG sector are female, and it is said that RMG sector played a significant role to
empower women in Bangladesh. But, the reality is not so good. Those women, who are
working in the RMG sector, failed to transform their socio-economic conditions. The
main reason behind is the low wage rate in the RMG sector. Minimum rate was not
adjusted with the increasing inflation so that real income of the workers deteriorate and
their socio-economic conditions did not change significantly.

The Earning inequalities is a board dimension of labor issues that can be portioned into
some categories, like regional inequality, racial inequality, gender disparities, etc. This
study seeks to estimate why there is earnings gap among a selected sample of a garment
sector worker in Bangladesh, by controlling for differences between women and men in
terms of relative endowments and demographic differences. In addition to the overall
gender wage gap, the study also estimated the industry-level wage gaps between male
and female with different educational, experience and age levels. A clear picture of the
ongoing situation and drivers of wage differentials in the RMG sector come into light
with the disaggregated results of the study.

Literature Review

The study of Mincer (1974) was the pioneer work that delivered the analytical
framework for exploring the determinants of wage by estimating monetary return of
various factors like education, quality of education, working experience, age, etc. Lots of
studies have been carried out since then by extending the framework of Mincer (1974).
Some studies focused on the race and gender induced discrimination in the labor market
too. Labor market analysis comprised on many complex things, and any pooled analysis
of wage differentials without considering relative endowments like education,
experience, etc. will produce biased results.

Owing to ensure robustness of the estimates, these factors should be considered and
controlled at the time of wage differential estimation. Moreover, estimating the rate of
returns from the productive forces may also be biased sometimes. Therefore, it’s
necessary to understand the core determinants of wage differentials in Bangladesh at
first. The study or Rahman (2004) found that workers’ age has a positive impact on
earnings, but it is subject to diminishing returns. The study also found that rural urban
wage differentials exist in Bangladesh, and urban workers earn more compare to the
rural workers. Moreover, years of education and skill have a significant role on wage
determination. A study of International Labor Organization (ILO) uncovered that women
are considered inferior participants in the labor market in Bangladesh. Traditional social
views with fanaticism and fundamentalism consider that women are for domestic works,
rather participating in the labor force outside the home (ILO, 2004). Many families even
restrict female students to acquire higher education. Early marriage and forced marriage
are common phenomenon. These social obstructers restrict women’s choice of engaging
into various works in the industry, and inadequate education and skills intend to get less
wage to them compare to male. The study of Hossain and Tisdell (2005) examine the
1990s data of 16 manufacturing industries and found that on average women are earning
20% incomes compare to men.
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The study of Al-Samarri (2007) analyzed the “Household Income and Expenditure
Surveys (HIES)” data for the year of 2000 and 2005 and found that wage gap is
gradually reducing in Bangladesh. The gap for salaried workers was reduced from 52
percent (in 2000) to 32 percent (in 2005). This study concluded that this declining wage
gap will induce more women to participate in the labor force. Moreover, the study also
found that increasing levels of female education has played a key role to reduce the wage
differentials.

Based on these literature reviews, this paper will try to examine the wage differential on
the readymade garment (RMG) sector in Bangladesh across the gender, age, experiences
as well as for the position.

Objective of the study

The objective of this study is to analyze the earnings differential at the same position, is
it due to age and gender at the RMG sector in Bangladesh. Secondly, we also try to
gather information regarding the following:

A. To assess the causes and nature of earnings differences.

B. To identify the shortcomings of the official rules and regulations at the institutional
levels to reduce this gap in intra-industry and other industry in Bangladesh.

C. Implicit assumption has been underlying that the male has more earnings than a
female and age on earnings should in some way be positive. While this statement
may not be justified in every case, because there is a lack of empirical data to
support them as a general conclusion.

D. To assess the channels and impacts of earnings differential.

A living wage in Bangladesh:

Living wage specification varies across the institutions and methodologies. Different
techniques of calculating living wage are available to the literature. Despite the
differences, all living wage calculators agreed that the current minimum wage in
Bangladesh is insufficient not only to maintain minimum quality of life but also ensure
even basic needs. The “Global Living Wage Coalition (ISEAL Alliance)” has calculated
a living wage in 2016, which suggested that monthly 16,460 Bangladesh money (BDT)
is needed to ensure basic needs in Dhaka. By assuming four family members, and 1.58
earning members, this living wage was calculated. The study also revealed that minimum
wage for outside Dhaka is comparative low, 13,630 BDT per month.

The “Wage Indicator Foundation (WIF)” calculated another living wage, where the
initial assumption were-1.77 earning members in every family and 2.29 children. The
study also included the minimum calorie requirement, which was 2100 calories
(according to World Bank). The WIF suggested an interval of living wage, 12,200-18000
BDT, for garment workers in Bangladesh to support the family.

The “Center for Policy Dialogue (CPD)” of Bangladesh and “Berenschot” also
calculated a living wage for workers by combining three methodologies. The first one
focused on the national upper poverty line, second one included the purchasing power
and real expenditures of the workers, and the final one considered the necessary
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nutritional requirements. Based on these three methodologies, they suggested the living
wage in Bangladesh should be 17,786 BDT. On that basis, they assessed that a living
wage amounts to BDT 17,786.

Finally, the “Asia Floor Wage Alliance (AWFA)” also suggested a living wage for
garment workers in 2015, which was 29,442 BDT. This living wage is comparatively
high compared to other studies. The study of AWFA included several assumptions on
their methodologies, which were- wage earned from the garment sector is the only or
main family income, earners have two additional consumption units, 3000 calories
requirement per day for an adult (or two children), workers food expenditure consume 50
percent of the wage, and non-food expenses consume 40 percent.

Table 1: Living wage calculations for Bangladesh

Global Living wage (2016) | Wage Indicator | CPD Asia Floor Wage (2015)

BDT 16,460 (Dhaka) > BDT 12,200 BDT 17,786 | BDT 29,442
BDT 13,630 (satellite cities) | < BDT 18,000

Clearly, there is a large gap between these estimations and the current minimum wage. In
reality, most Bangladeshi garment workers earn less than the 2016 World Bank Poverty Line
Wage for Bangladesh, which was BDT 7,418 per month. To reach even the lowest living
wage estimate, the current minimum wage would have to be increased by 230 percent.

Methodology
Data Description and Sources

The study used primary data, which was collected between October 2018 to January
2019 from Uttara, Savar and Gazipur area. The study covered various RMG factories of
the study area. Some secondary data were also collected from various sources like BBS,
Bangladesh Economic Review, and Statistical Bulletin.

Why Wages Vary

Wages within the same occupation can vary for various reason. It’s dependent on the
nature of job. Naturally discrimination is low in some jobs, for example, constructions
workers. Those who perform their daily routine in the construction sector, get more or
less equal wages. The main reason behind this is that education, and experience have
little role in performing routine tasks in the construction sector. Therefore, wage
difference is low among the construction workers. Contrary, wage differences may high
in business professionals, because education and experience have significant role in this
case. Moreover, education, experience and skill are very important factor for wage
differentials.

Table 2: Skill of various location

| Skill
Location | Yes No Total
+
Gazipur | 225 15 375
Savar | .35 .025 375
Uttra | 225 .025 .25
Total | 8 2 1

Source: Field Survey, 2018
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Location: Skills and wages of workers can vary from area to area. Skills of various
location based on area are tabulated in Table 2.

Credentials: Professional certifications, licensing and advanced education all contribute
to wage disparity within an occupation. Obviously, those with advanced education,
professional licensure and industry certifications typically earn more than those without
similar credentials. Industry and vendor specific credentials are also highly sought after
by employers.

Table 3: Education and of location
| Education (Year)

Location| 7 8 9 10 11 12 13 14 15 Total

Gazipur | = --eeeeeeeees .05 1 .075 .05 .05 .025 .025 0 .375
Savar| .025 05 .05 .025 .025 1 .025 .05 .025 375
Uttra| 0 0 0 .05 0 175 0 .025 0 .25
Total |.025 1 15 .15 .075 325 .05 1 025 1

Source: Field Survey, 2018

Job description and responsibilities: Responsibilities in Job can make a difference in
wage. Workers with high responsibilities are paid higher wages compare to less
responsibility bearing workers. Job description is also important. Those who perform
complex tasks and hold more pressure, receive more wages compare to others.

Industry or employer: Wage difference among workers within an occupation is often a
function of industry and employer. Employer success, market dominance, corporate
culture and clientele are all factors influencing how much an employer is willing to pay
its employees.

Success and performance: Success and performance of the workers sometimes
determine the wages. If the rules and regulations of the industry or company set in a
manner that successful and high performance achieved person get more wage compare to
the others then wage differentials arise.

Table: 4 Summery of some variables.

Variable Obs. Mean Std. Dev. Min Max
Education 40 10.725 2.0379 7 15
Experience 40 3.825 1.73778 1 7
Training 40 24 1.08131 0 4
Salary 40 301500 94449.82 | 180000 600000

Source: Field Survey, 2018
Table 5: Regression results

salary | Coef. Std. Err. t P>t  [95% Conf. Interval]
+
education | 3227.49 477.83 6.75 0.000 22584.07 41965.77
experience | 1030.55 558.89 1.84 0.073  -1029.282 21640.26
training | 1468.47 691.28 212 0.041 664.7904 28704.52
_cons|-11931.02 4187.33 -2.85 0.007  -204233.1 -34387.25

Source: Field Survey, 2018
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From the table 5 we observe that, the income of a person may increase due one year
more education irrespective of other variable changes is about 3227Tk. monthly.
Similarly, we interpret that for an increase of experience of the respondent’s income will
increase about 1030Tk. when other variables remain unchanged, likewise training has
also a positive effect on the salary.

On the other hand, location and skill have a positive effect to increase the salary of the
workers. Who are working at Uttra, getting more than Savar and Gazipur area’s workers
and skill has the same effects all over the location.

Pay May Correspond to Seniority or Experience

Sometimes wages are set on the basis of seniority or experience within a company, which
implies that senior workers will get more wages compare to junior workers. It is assumed that
senior persons are more productive and experienced so that their role in the company is more
valuable compare to junior workers, and for this ground they get high compensation.

Table 6: Experience of respondents

| Experience (Year)
Location | 4 5 6 7 Total
Gazipur| 125 15 075 .025 375
Savar | 125 15 .075 .025 .375
Uttra|  .025 1 1 025 25
I
Total | 275 A4 .25 .075 1

Source: Field Survey, 2018
Pay May Correspond to Qualifications or Expertise

In some cases, employees with the same job role may have very different qualifications,
credentials or areas of expertise. In such cases, the decision to compensate the more qualified
employee at a higher level may be a matter of remaining competitive: An employee with in-
demand credentials, such as IT certifications, often has more job options than the employee
who does not have these credentials. As a result, employers may opt to raise the pay the
better-qualified employee so as to keep her from moving to another company.

Table 7: Training of respondents

| Training (Year)
Location | o 1 2 3 4 5 6Total

Gazipur| 025 .05 .1 .125 .05 0 .025 .375
Savar | 0 .05.125 .125 .075 0 0 .375
Uttra| .025 .025 .075 .075 .025 .025 0 .25

I
Total| .05 .125 .3 .325 .15 .025 .025 1
Source: Field Survey, 2018

Pay May Correspond to Performance

Two workers with similar endowments and same position may get different
compensation based on the performance. Employer can provide high compensation to
those whose performances are excellent.
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Pay May Correspond to Employee Negotiation

At the beginning, negotiation with the employer may create wage differentials. Based on
education, skills, or experiences, the employer can recruit an employee with high salary
at the same position. The negotiation between an employer and employee is important
factor here.

Conclusion

Existing living wage in Bangladesh is not sufficient to lead a quality life by full filling
the basic needs adequately. Therefore, revision of living wage is urgent. The study
explore the underlying factors of wage differentials in Bangladesh various analyzing
various issues. We have found that mostly education, experience, training and expertise
are responsible for the difference of the salary in a same profession. Besides, location
and the negotiation between employer and employee are also important factors for the
wage differentials.
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Abstract: This study provides an overview of the BCIM-EC and its impact on Bangladesh.
BCIM-EC is a mechanism to make strong connectivity among Eastern China, South Asia as
well as Southeast Asia. The purpose of the study is to analyses the motivation of member
countries and the expectation of Bangladesh from this project. The study also attempts to
analyze how China and India are using economic statecraft policy to make influence over
South Asia, specifically in Bangladesh under this project. My first argument is China is using
the BCIM-EC as a mechanism to expand trade and economic cooperation in South Asia,
specifically with Bangladesh. Second argument is that under the project of the BCIM-EC, both
India and China are in a competition to make influence in South Asia, particularly in
Bangladesh, due to its geopolitical importance. The study findings suggest that, Bangladesh is
following look east policy, which is designed for a more open relationship with China, the
Bangladesh government is getting support from the Chinese government. Though BCIM-EC is
in the implementation stage, it has a profound impact on South Asia, particularly in
Bangladesh. On the other hand, Bangladesh can’t increase its export to India due to lack of
service sector industries in Bangladesh. As a result, trade volume with India is increasing. At
the same time, the trade deficit with India is also increasing very rapidly. The study uses
analytical-qualitative approach and secondary sources of data from different journals, books,
and government report to explain the impact of BCIM-EC.

Keywords:  BCIM, Economic Corridor, Economic Statecraft, Trade and Economic
Cooperation, FDI and South Asia.

Introduction

Over the last few decades, one of the most important issues in international relations has
been regional economic cooperation and the rise of China. As a significant regional
initiative for the countries, the Bangladesh-China-India-Myanmar (BCIM) economic
corridor is becoming a major mechanism for enhancing economic and geopolitical
influence in South Asia. Several international political economist and strategic analysts
have been written about the BCIM-EC and its positive impact on those countries. Yhome
(2015) explained that geopolitical and economic dynamics in Southeast Asia are
changing very rapidly, and the growing economy of China and its regional presence has
created enormous economic and geopolitical opportunities for the Southeast Asian
countries. Ganguli and Pardesi (2012) conducted a joint study and found that China and
India are in a competition for power in Asia. Asa new global power, India is
transforming the geopolitical landscape of Asia. Despite the growing role of China and
India in South Asia, both countries are working on strengthening regional connectivity
among the BCIM region (Deepak, 2018).

However, despite the importance of regional cooperation, very few researches have been
devoted to explaining the political and economic impact of the BCIM-EC on South Asia;
specifically in Bangladesh. With very few exceptions, previous studies have focused on
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only the positive impact of BCIM-EC on the region. No studies seem to focus on the
geopolitical impact of the BCIM-EC. As a result, the argument made in these studies has
often been too narrow; making it difficult for researchers to grasp the overall picture of
the political and economic impact of BCIM-EC on Bangladesh. The major objectives of
this paper are to ascertain the politics behind the Bangladesh-China-India-Myanmar
economic corridor (BCIM-EC) and to analyze the political and economic impact of the
BCIM-EC in South Asia, particularly in Bangladesh. This paper also explains the factors
that lead to China for proposing the BCIM-EC and how China and India are
transforming their economic cooperation into political and economic influence over
South Asia, particularly in Bangladesh under this project?

Historical Background of the BCIM-EC

The idea of economic cooperation within the BCIM region was first developed by
Professor Rehman Sobhan in 1990. He suggested that multi-modal transport connectivity
could facilitate trade by reducing transport cost. He also suggested that it would bring the
backward provinces of India and China to the mainstream. His ideas lead to the
development of the platform in the 1990s, which is known as Kunming initiative. The
first meeting of this initiative was held in 1999 in Kunming with the presence of Center
for Policy Dialogue (CPD) from Bangladesh, Ministry of Trade from Myanmar, and
Center for Policy Research (CPR) from India and Yunnan Academy of Social Science
from China. In 2013, they formed the BCIM forum to identify the prospects and the
challenges of the BCIM economic corridor, and they have submitted their reports and
emphasize to build BCIM-EC for trade expansion in this region. This forum agreed in
2013 for enhancing connectivity by road, rail, water, and air (Deepak, 2018). China’s
President Xi Jinping has been declared the BCIM economic corridor as part of China’s
Belt and Road Initiative (BRI) in 2013(Deepak, 2018). Figure 2 indicates that the BCIM-
EC starts from Kunming, the capital city of Yunnan province of China, and it goes to the
Dali and Baoshan; another province of China. Then it connects Mandalay, the Northeast
part of Myanmar and goes to the Chittagong port of Bangladesh via Northeastern part of
India. Both the Kunming and Northeastern part of India’s is the landlocked region.

Dali
Baoshan

Kunming

Figure 1: BCIM-EC Route Map
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Note. Data from Belt and Road News. (February 2019). Tapping potential of
connectivity through BCIM-EC

Literature Review

Regional connectivity is playing pivotal role for economic and social development as
well as regional development. Karim and Islam (2018) focusing on regional connectivity
and explained how China is making strong regional network by using One Belt One
Road(OBOR) initiative and BCIM economic corridor. They also showed how BCIM-
ECis making connections among eastern China, South Asia, and Southeast Asia, to
enhance economic and cultural connectivity. This corridor also makes people to people
linkage among member countries. This linkage goes along with huge investment and
infrastructure among member states.

Uberoi (2013) conducted a study on the problems and prospects of the BCIM-EC and
found that the project was proposed to create a sub-regional cooperation zone connecting
the relatively backward regions stretching from landlocked areas of Southeast China to
Northeast Indian parts, along with the adjoining least developed countries Bangladesh
and Myanmar. This project can open a new door for landlocked parts of India and China.
Sing (2015) shows the North-Eastern region of India is rich in the natural resource but
still struggling with extreme poverty due to the improper initiative of the government.
Even human development indicators make this region as the poorest region in India.
Regional connectivity is essential to ensure the development of these areas.

Another study conducted by Goswami (2014) demonstrates that all exports and imports
of this region operates through Kolkata port, but it is 2000 kilometers far from Guwahati,
Northeast province of India. He also shows Chittagong port is only 75 kilometers from
Guwahati. As the BCIM-EC linkage with Chittagong port and Kolkata port, this
economic corridor has immense potential to strengthen connectivity in the sub-region.
India can make this region as centers of the integrated economic zone.

Trade expansion is the major purpose of initiating BCIM-EC project. The trade
imbalance with China and India is increasing, and this corridor is creating an insurgency
threat to Bangladesh. China’s trade and investment in Bangladesh is evidence of
Beijing’s deepening relationship across South Asia. According to Gateway House, China
has committed to $31 billion worth of projects in Bangladesh, including the BCIM
economic corridor.

According to East Asia, Forum China and India are in a geopolitical tug of war for
expanding their spheres of influence to Bangladesh (Prothomalo, 2018). China’s huge
investment in establishing BCIM-EC showed geostrategic and economic interest to gain
unrestrained access to the Bay of Bengal region. Geostrategic interest, the security
community, and economic integrations lead China, India, Myanmar, and Bangladesh to
join in BCIM-EC. Karim and Islam (2018) found that South Asian and Northeast Asian
countries are divided on the issue of regional cooperation. The relation between China
and India is stumbling over the issue of Auronachol province and disputed areas of
Kashmir. They also classified India’s Northeast and Myanmar as insurgency infested
area. In this case, it may hamper the greater benefit of the BCIM-EC project for all of the
member countries.
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On the contrary, another study conducted by Brautigam and Xiaoyang (2012) on how
economic instruments like foreign aid and export credits use to make influence over
other country’s policy. They found that China and India both are using foreign aid and
export credits for the construction of public works, power plants, railways, and hospitals.
Figure 8 shows in 2018, China’s major investment in Bangladesh goes to power sectors.
In 2017 India’s major investment also goes in the power sector (Bangladesh Bank
Survey, 2017).

As a means of economic statecraft, China is using foreign aid and investment tool to
control maritime channels in IOR and expanding their scope of power through the
development of different ports like Chittagong seaport in Bangladesh and Hambantota
port in Srilanka and kyaukpyu port in Myanmar. On the eve of BCIM-EC, China has
increased its investment in Bangladesh. The longest road-rail project of Bangladesh "The
Padma Bridge™ is constructing by the China Major Bridge Engineering Company.
According to graph 8, China is the highest investors in Bangladesh. The Daily
ProthomAlo (13" July 2019) shows that Bangladesh is the second largest receiver of
Chinese investment, behind Pakistan. The report shows that the growing dependence of
Chinese investment is making Bangladesh beholden to China.

Key Research Question

1. To what extent, Chinese economic statecraft cohesively promotes economic
growth and development for escalating influences on Bangladesh under the project
of BCIM-Economic Corridor?

2. What sort of strategies India has adopted to expand trade volume with Bangladesh
amid China’s economic influence on Bangladesh?

3. How can Bangladesh capitalize on BCIM-EC for escalating its trade and economic
interests?

Conceptual framework

By using economic statecraft framework, the study investigates the impact of China and
India over Bangladesh under the project of the BCIM-EC. The paper explains different
techniques of economic statecraft, which will address the motivation of China, India,
Myanmar, and Bangladesh to join this project. | also explore the politics behind the
BCIM-EC.

As a realist, Baldwin demonstrated that state actors could successfully assert
international influence and power by using economic means. He developed economic
statecraft theory to analyze how a country crafts its policy to make influence over the
other country. Economic statecraft encompasses all of the economic means by which
foreign policymakers might try to influence other international actors. Ahuja and Kapur,
2018) examined India’s economic statecraft and found that India is using some economic
instrument for achieving geopolitical goals. They also explained that how to trade
expansion altered India’s economic statecraft. Most of the portion of the trade of India is
operated through sea routes (Ahuja and Kapurm 2018) as BCIM-EC has a link road with
Chittagong seaport and connected a link with Northeastern parts of India. BCIM would
be a major tool for the expansion of India’s trade. Like China, India is using bilateral aid
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or financial lending for attaining geopolitical ends. Baldwin also explained that a state
could apply different techniques of statecraft like granting most favored nation treatment,
tariff reduction, direct purchase, providing aid, and investment guarantee (Baldwin,
1985). Black will and Harris (2016) demonstrated that how states are applying
economics as an economic instrument to advance geopolitical ends.

Baldwin(1985) identified some means of economic statecraft. The most important ways
of economic statecrafts are embargo, boycott, tariff increase, tariff discrimination,
withdrawal of most favored nations (MFN), aid suspensions, and controls on import and
export. But in the project of BCIM-EC, both China and India are using positive means of
economic statecraft like granting MFN (Most Favored Nations) treatment, tariff
reduction, direct purchase, subsidies to exports and imports, providing aid and
investment guarantee.

Methodology

The paper attempts to answer the research questions through qualitative analytical
approach by reviewing sources such as government agreements and government reports.
I also use the secondary data, specifically books, journals, research reports, newspaper,
and various websites on the internet. This paper uses economic statecraft framework to
explore the politics behind the BCIM-EC. This paper also uses different techniques of
economic statecraft to explain the level of impact of China and India over South Asia;
specifically on Bangladesh under the project of the BCIM-EC. | also explain, how China
and India are using foreign direct investment as a tool to make influence in Bangladesh
and how they are expanding their trade with Bangladesh under the project of the BCIM-
EC? At first, | explain economic statecraft, and then | explain the motivation of these
countries to join in this project. By using different techniques of economic statecraft, |
investigate how Bangladesh is politically and economically impacting by the BCIM-EC.

Motivations of Participants Country
The motivation of China to initiate a BCIM economic corridor

Boothalingam (2012) examined China’s approach towards neighboring countries. He
identified three approaches of China towards adjoining countries. First one is China
creating and maintaining a web of infrastructure and physical connectivity to the
adjoining countries. The second one is China considers the border as a tool that expedites
the interaction across the countries. The third one is the promotion of tourism, and
people to people linkage goes along with huge investment and infrastructure. BCIM-EC
initiative has been taken by China for connecting the neighboring countries of India,
Myanmar, and Bangladesh. Deepak (2018) termed the BCIM initiative as China’s global
rebalancing targeting to build inclusiveness and win-win partner.

China’s motivation to invest in regional connectivity project has been studied by
Brautigam and Xiaoyang (2012) and found that natural resource is the important drivers,
which motivate China to invest in South Asian countries like Bangladesh, Myanmar, and
India. Sing (2015) shows the North-Eastern parts of India are rich in natural resources.
Bangladesh is also rich in natural resources. China’s investment in the power and energy
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sector is increasing, and it indicates their motivation to build a BCIM economic corridor.
China’s initiative of BCIM-EC can play a pivotal role in China’s economy. Currently,
China is pumping huge investment in the development of seaports in South Asian
countries like Bangladesh, Pakistan, and Nepal as Chittagong port has a link road with
BCIM-EC, so China has a special intention on the development of Chittagong port. In
this way, China is trying to dominate the South and Southeast Asian regions politically
and economically through this corridor.

In another study on transport cooperation of China with six countries India, Nepal,
Myanmar, Bangladesh and Yunan province of China, Mauryama, and Rahmatullah
(2004) found that Chinese intention of regional connectivity is more prone to trade
expansion than politics. To increase the trade with South Asian countries, China has
taken some projects like silk route, BCIM-EC, and China-Pakistan economic corridor
(CPEC). Taylor (2013) shows how China motivates their national companies to invest in
other nations to meet up the growing demand for energy. To increase trade and secure
energy supply, China has taken the initiative to establish deep seaports in South Asian
countries like Pakistan, Bangladesh, and Srilanka. As BCIM-EC starts from Kunming,
capital of Yunnan province of China and connects Northeast parts of India, Myanmar,
and Bangladesh, it makes connectivity with landlocked parts of Yunnan province.

However, Mearsheimer (2013) finds China’s intention to become a regional hegemon.
He compares China’s today’s behavior with United States behavior during the nineteenth
century when the USA emerged as a regional hegemon in the Western Hemisphere. So,
China may transform their economic power to political power.

The motivation of India to join the BCIM economic corridor

Mishra (2015) conducted a study on India’s motivation in joining BCIM-EC and founds
three reasons for India to join in BCIM economic corridor. First one is BCIM is a subset
of India’s Look East Policy(LEP); the second one is the failure of SAARC motivate
India to make a new regional organization, and the third one is it makes an opportunity
for India to play a leading role in regional groupings.

The trade deficit with China was gradually increasing since 2013-2014(Business
insiders, 2019), but the trade deficit with China reduced by $10 billion to $53 billion in
the financial year 2018-2019(Ministry of commerce, 2019).BCIM-EC could act a great
platform for India to continue the reduction of trade deficit with its third-largest trading
partner.

The motivation of Myanmar to join the BCIM economic corridor

After the restoration of partial democracy, Myanmar has been adopted enormous
economic reforms for the development of the country. To make credibility to its
endeavors, regional cooperation and connectivity are important for Myanmar. Das, Paul,
& Mathur (2015) demonstrate that BCIM could bring benefit to Myanmar in improving
its socio-economic structure. They also identified poor infrastructure as the hindrance for
private investment. In this regard, the BCIM could work as an opportunity to build local
infrastructure and to expand regional production.
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The motivation of Bangladesh to join the BCIM economic corridor

Bangladesh has become a lower-middle-income country in 2016. Despite some
impediments such as extreme poverty, overpopulation, lack of energy infrastructure,
natural disaster and political confrontation Bangladesh is now booming economic
country in South Asia with her gross domestic product (GDP) growth of over 6.0 percent
over the last couple of years. The cheap labor cost attracts different nations to invest in
Bangladesh. Despite labor resources, capital scarcity deters the development. In this
regard, The BCIM-EC could act as an amplifier (Mishra, 2012).The geographical
location of Bangladesh makes it a major participant in the BCIM growth quadrangle. In
Asia, both India and Pakistan are continuing the nuclear race with each other to make an
influence in the South Asian region. Hussein (2014) demonstrates that three Asian
countries are holding nuclear power, out of seven nuclear-proven powers in the world.
That’s why he considered this region as the most porous region in the world. Most of the
countries of this region have geopolitical disputes among themselves. Both the USA and
China are taking advantage of these disputes and trying to increase their economic
stakeholders in this region. Bangladesh could not skip this regional and global politics.
Due to the geostrategic location of Bangladesh, Both India and China are increasing their
investment in Bangladesh to serve their economic, political, and military interest.
Bangladesh is surrounded by three sides of India and small borders with Myanmar. At
south, Bangladesh has access in the Bay of Bengal, which makes geopolitical advantage
for Bangladesh. In the north, Nepal and Bhutan have only 12 miles territory with India
(which is known as Shiliguri corridor), which is separated from Bangladesh. As Nepal
and Bhutan is a landlocked country, they have the interest to use Bangladeshi territory to
get access with other parts of the world. Schiliguri corridor has a land connection with
Northeastern Indian parts, but these parts are insurgent- infested areas. In this case,
Bangladesh borders can be alternative options for India to make connections with India’s
Northeastern parts. This geographical location gives geopolitical importance of
Bangladesh to India and China.

Source: Adapted from Juli MacDonald, Amy Donahue, and Bethany Danyluk. Energy Fumres in Asia.
Booz Allen Hamilton report sponsored by the Director of Net Assessment, November 2004, 17.

Figure 2: Geographical Location of Bangladesh

Note. Data from Hussein (2014, May 31).Geostrategic Importance of Bangladesh. The Probe
Magazine
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In this regard, Bangladesh could act as a hub of transit, under the framework of BCIM-
EC for the landlocked countries like Nepal and Bhutan. This location also insists India
and China make relation for building peaceful Indian Ocean region.

BCIM is likely to assist Bangladesh in leveraging its geo-political and economic
advantage to the fullest. Bangladesh can get economic benefit by providing market
access to the member countries. As the northeast region of India and Myanmar is rich in
natural resource, Bangladesh can get this natural resource to develop its energy sector.

The Impact of the BCIM-EC in Bangladesh
Economic Impact of the BCIM-EC on Bangladesh

Bangladesh economy is booming in South Asia, with her average GDP growth of 6.5%
over the last couple of years. In addition, most of the economically powerful countries
are considering Bangladesh as a business hub for their trade and investment expansion
(Paul, 2015). Since the agreement of BCIM forum in 2013, Bangladesh is following
strategic partnership with China and the trade volume started increasing more rapidly
than the last years. As the BCIM-EC has a linkage with Chittagong sea port, Both China
and India are investing for the development of this port. In this way, Chittagong port is
enhancing the capacity to handle more cargo as well as contributing in increasing trade
volume. Rahman (2015) states that from the year 2013-2014 Bangladesh is getting the
zero tariff export facility in some products in China and Bangladesh has increased its
export to China. Though, the export to China is not remarkable in comparison to import.
The geopolitical location of Bangladesh is important is playing a pivotal role in
expanding economies of Northeast India, Nepal and Bhutan, as these countries are using
Bangladeshi seaports for maritime access for their landlocked parts (Rahamatullah,
2013). China is also considering Bangladesh as a potential gateway for its landlocked
parts of Yunnan, which is connected by BCIM-EC. Bangladesh is politically and
economically impacted by the project of BCIM-EC.

Trade Impact over Bangladesh
Bangladesh Trade with China

Figure 3 shows that since 2005, China’s trade and economic ties with Bangladesh was
deepening and strengthening. Bangladesh total trade with China increased from 2067.45
thousand USD in 2005 to 6909.71 thousand USD in 2012. Bangladesh export share
increased from less than 65.19 thousand in USD in 2005 to less than 431.77 thousand
USD in 2012. Its import share was much higher, increasing from 2002.26 thousand USD
in 2005 to 6477.94 thousand USD in 2012. Bangladesh export was not increased in the
same pace with import, and it is increasing the trade imbalance with China.
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Figure 3: The Trend of Bangladesh Trade with China (2005-2017)
Note. Data from World Bank Group. World Integrated Trade Solution, 2019

In the financial year of 2012, Bangladesh total export to China was 65.19 thousand USD,
and import was 6477.94 thousand USD. In this year the total trade imbalance with China
was 6046.17 thousand USD. The figure implies that after agreement in 2013, trade
imbalance increased 6733.58 thousand USD to 14293.88 thousand USD in 2017. China
accounts for 15.85% of Bangladesh import partner share in 2005, and it goes up to
22.73% in the year of 2016.

Though Bangladesh trade with China was increasing from the beginning of 2005, the
trade volume was not increased too much up to 2011. After the agreement of the BCIM
forum in 2013, the trade volume increased rapidly. China is also focusing on making
deep relation with Bangladesh on the eve of BCIM-EC. Though the project is under
implementation stage, due to lower prices of products and low tariff rates, Bangladeshi
importers are importing capital machineries, raw materials of industry and other
consumer goods from China. Bangladesh import partner share of China accounts for
17.82% in 2012 and it goes 21.53% in the year of 2015(Figure 6 & 7). Despite zero tariff
export facility to China in different products from the fiscal year 2013-2014, Bangladesh
failed to increase its export due to diversification of products.

Bangladesh trade with India

Figure 4 shows that the trade of Bangladesh with India is increasing since 2005. In
compare to China, Bangladesh trade with India was much more modest. Its total trade
value with India increased from 1549.33 thousand USD in 2005 to 4813.72 thousand
USD in 2012. Similar to its trade with China, Bangladesh trade share with India
increased, but it was at a modest level. Bangladesh import share with India was increased
from 1372.03 thousand USD in 2005 to 4370.04 thousand USD in 2012. Export share
was increased by 177.3 thousand in USD in 2005 to 443.32 thousand USD in 2012. In
comparison with the import share, its export share was minuscule. The trade deficit
between India and China was increased during this period.
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Figure 4: The Trend of Bangladesh Trade with India (2005-2017)
Note. Data from World Bank Group. World Integrated Trade Solution, 2019

Trade imbalance increased from 3927.08 thousand USD in 2012 to 6618.52 thousand
USD in 2017. Since 2013 trade imbalance with India has been increasing rapidly. In
comparison to China trade imbalance with India is minuscule. In comparison to import,
Bangladesh export has not grown at the same pace.

As a means of economic statecraft, India has provided Most Favored Nations treatment
to Bangladesh in 2012. Though enjoying MFN by India, Bangladesh cannot increase its
export to India, due to the diversification of goods. As a result, the trade imbalance
between these countries is increasing very rapidly. Though BCIM-EC is not started yet,
on the eve of this project, India is constructing different industries in Northeastern parts,
which will contribute to increasing trade volume.

Bangladesh Trade with Myanmar

Figure 5 shows that Bangladesh total trade with Myanmar was considerably modest as
compared to its trade with India and China. The import share of Bangladesh with
Myanmar was increased more than export share. The figure illustrates that trade with
Myanmar was not higher in comparison to India and China.
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Figure 5: The Trend of Bangladesh Trade with Myanmar (2005-2017)
Note. Data from World Bank Group. World Integrated Trade Solution, 2019
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Trade imbalance was an increase from 67.55 thousand USD in 2012 to 105.05 thousand
USD in 2017. After the BCIM forum agreement, trade imbalance increased. In 2012
Bangladesh import share with Myanmar was 78.99 thousand USD, but in 2017 it
increased to 128.85 thousand USD. Export was not increased at the same pace of import.
Since the agreement of BCIM forum, Bangladesh has been reducing import from
Myanmar, but from 2016 the import from Myanmar started to increase.

Bangladesh Import Partner Share in 2012

Before the agreement of BCIM forum, China placed 17.82% of Bangladesh import
share, while India placed 12.02% and Singapore placed 5.46% of import share. Figure 6
indicates that the major portion of the goods come from China. Singapore, Indonesia,
and other countries have a little share of Bangladesh import.
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Figure 6: Bangladesh Import Partner share in Percentage in FY 2012
Note. Data from World Bank Group. World Integrated Trade Solution, 2019

Bangladesh Import Share in 2015

Bangladesh import share with China increased from 17.82% in 2012 to 21.53% in 2015.
At the same time, Bangladesh import share with India was increased from 12.02% in
2012 to 12.24 in 2015.

In comparison to China, India’s share was not increased at the same pace. The trade
between China and Bangladesh is increasing very rapidly, especially after the agreement
of the BCIM Forum. On the eve of BCIM-EC, Bangladesh followed the Look East
policy, which is designed to make a strategic partnership with China and to follow more
open to China. As a result, Bangladesh import partner share with China increased more
rapidly than India. China is using foreign aid as a means of economic statecraft to make
a strategic partnership with Bangladesh.



108

The Jahangirnagar Review: Part 11: Social Sciences, VVol. XLIII, 2019

India
12%

Hongkong,China

Indonesia 5%
5%

= China w=India = Hongkong,China = Indonesia = Others(197) Countries

Figure 7: Bangladesh Import Partner Share in Percentage in FY 2015
Note. Data from World Bank Group. World Integrated Trade Solution, 2019

Foreign Direct Investment in Bangladesh

Figure 8 illustrates that total foreign direct investment reached 3613.30 US$ million in
the year 2018. In the year 2018 China People’s Republic(P.R) invested US$ 1029.90
million, Netherlands US$ 691.92 million, United Kingdom(U.K.) SS$ 370.58, United
States of America(U.S.A) US$ 174.25 million, Hong Kong: SAR of China US$ 169.78
million and India invested US$ 121.46 million. Bangladesh Bank survey(2019) shows
most of the attracted FDI sector in 2018 is power sector US$ 1012.01 million 28.01%,
food (US$729.69 million) 26.60% and textile and wearing (US$ 408.08 million) 11.29%.
The People’s Republic of China invested the highest amount in Bangladesh in 2018.
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Figure 8: Foreign Direct Investment in Bangladesh in FY 2018
Note. Data from Bangladesh Bank, FDI in Bangladesh, Survey report July-December 2018
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Klaus Knorr uses “economic leverage” to analyze how economic factors influence on
state policy, which is similar to the term of economic statecraft. Since the BCIM forum
in 2013, Chinese investment in Bangladesh has been increasing very rapidly. According
to the report of the United Nations Conference on Trade and Development (UNCTAD)
in 2018, Chinese investment is 68% higher than the last year. Currently, Bangladesh
dependson Chinese investment to achieve its ambitious goal of producing 24,000
megawatts of energy by 2022 up from 17,000 megawatts now (The Daily ProthomAlo,
2019).

The trend of India’s Foreign Direct Investment in Bangladesh

Figure 9 illustrates that India’s foreign investment in Bangladesh was increased USS$
1.01 million in 1996 to US$ 121.46 million in 2018. During 2007 and 2008, India
decreased its foreign direct investment in Bangladesh due to the interference of the
military in Bangladesh politics. Bangladesh Bank survey (2019) shows that India is more
interested in investing in the power sector.
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Figure 9: The Trend of India’s Foreign Direct Investment in Bangladesh
Note. Data from Bangladesh Bank, FDI in Bangladesh, Survey report July-December 2018

The above figure implies that on the eve of BCIM-EC, India has been increasing its
foreign direct investment in Bangladesh. Baldwin (1985) explained how a country uses
foreign aid and investment as a tool of economic statecraft. India is using foreign aid tool
to make an influence on Bangladesh. In February 2016 Bangladesh canceled China’s
proposal of building seaport on Sonadia deep seaport after getting pressure from India.
(Stacey, 2018)

The trend of China’s Foreign Direct Investment in Bangladesh

Islam (2013) demonstrates that China starts to invest in outside of the country in the late
1970s, and it opened its economy in the late 1980s. Figure 10 implies that China’s
foreign direct investment in Bangladesh was increased very rapidly. In the financial year
2000, China’s FDI was US$ 67.69 million and increased in US$ 1029.90 million in
2018. China’s FDI in Bangladesh is higher than in India. The amount of Chinese foreign
direct investment in Bangladesh was not noteworthy; until 2006. Bangladesh did not get
priority for FDI due to its political turmoil. China started to invest in a mega amount in
Bangladesh from the year 2007. In 2006 China’s FDI was only US$ 181.26 million, and
it increased to US$ 239.28 million in 2007.
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China is using its foreign investment tool as a way of economic statecraft. By investing
in Bangladesh, they have made a strategic partnership. Kabir. Islam, & et. (2018) show
that due to the strategic partnership, China became the major supplier of military
instruments to Bangladesh. In another article, Hussein (2014) shows that Bangladesh has
bought $ 351.3 million military equipment’s from China and Bangladesh becomes the
second-highest position in purchasing Chinese arms.
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Figure 10: The Trend of China’s Foreign Direct Investment in Bangladesh

Note. Data from Bangladesh Bank, FDI in Bangladesh, Survey report July-December 2018.

China’s Major Investment in Bangladesh

Sethi et al. (2003) researched trends in foreign direct investment flows and found that
three factors motivated a country to invest in another country. These are natural resource
seeking, market seeking, and efficiency-seeking. In the case of China, natural resource
seeking and market seeking are important to invest in Bangladesh. Figure 11also shows
China’s major investment in Bangladesh in 2018 goes to the power sector. China also
assists Bangladesh in making infrastructures like Rail Bridge, roads, mega power plants,
and gas plants for expansion of its trade (Bukhari & Bakht, 2013). The figure implies
that Chinese investment in manufacturing sectors is negligible, and the outcomes of
infrastructure investment are not up to the mark.
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Figure 11: China’s Major Investment in Bangladesh in FY 2018
Note. Data from Bangladesh Bank, FDI in Bangladesh, Survey report July-December 2018
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Political Impact of BCIM Economic Corridor on Bangladesh

In recent years China has accelerated its economic cooperation with other parts of the
world. Once they started the Belt and Road Initiative (BRI) project, they are focusing on
economic cooperation with all over the world. He, H., Nie, J., & Wang, Y. (June 2018),
wrote an article on China’s cooperation for Chittagong port development and found that
China’s project of Gwadar port in Pakistan, Hambantota port in Srilanka and Chittagong
port in Bangladesh is the part of Chinas string of pearl strategy in the Indian Ocean.
They claimed that China’s investment in Chittagong port and strong ties with
Bangladesh under the project of BCIM-EC is the part of China’s long term strategy in
the Indian Ocean Region(IOR). China is continuing its cooperation with Bangladesh to
make safe maritime access in the India Ocean. Under the project of the BCIM economic
corridor, both China and India are making a deep relationship with Bangladesh. (Bodetti,
2019) Wrote an article on “Bangladesh’s China-India balance” and explained that
Bangladesh is creating two types of risks by making strong ties with China. First one is
the economic crisis, and the second one is a geopolitical impact. In his article, he
mentioned that “By making deep relation with China, Bangladesh can attain more
foreign direct investment and cheap energy. However, this may affect the relationship
between Bangladesh and India. At the same time, India may anger the relationship with
China. As India is surrounding three parts of Bangladesh, it has a great influence on
Bangladesh and will always want to keep it away from China.

Gulf Times magazine (2019) mentioned that Bangladesh is going to sign an agreement
with one Chinese company for Payra deep-sea port construction for deepening trade
relation with China. They try to control maritime energy channels in the Indian Ocean
through this deep seaport. Holmes (2013) considered China’s naval road building
process as a string of pearls strategy in the Indian Ocean Region (IOR). The Daily Star
reports about China’s cooperation for Chittagong port claims China’s huge aid for
Chittagong Port development indicates Beijing’s special intention

Since Chittagong port and Agartala port has a link road under the BCIM economic
corridor, Chittagong port could act as a hub of business network. In 2018 Chinese
government propose making special economic zone in Chittagong beside Chittagong
port and Karnafuli River. Bangladesh government planned to construct 3.4 kilometers
long-four lane tunnel under the river Karnafuli in Chittagong to ease communication. It
needs US$700 million to construct this tunnel. China is ready to make this tunnel, but
before this, they want the permission of making special economic zone inside of the
Karnafuli River (Kabir, 2019). He, H., Nie, J., & Wang, Y. (June 2018), mentioned one
BBC report on the issue of Chittagong port and China,s string of pearls in the IOR and
found that China has profound intention on the cooperation of building capacity of
Chittagong port. China has proposed to make a deep seaport near Chittagong seaport, but
on the opposition of India, Bangladesh rejects China’s proposal.

Political reality in Bangladesh has been changing since the 2014 national elections. The
ruling party won 232 seats out of 300 seat in the parliament. This election was marred by
street fighting, low turnout and a boycott by the opposition which made the result
guestionable. Dhaka’s Daily Star newspaper considered the elections as the deadliest in
the country’s history and said in an editorial that the ruling party (Awami League) won a
foreseeable and meaningless victory, which gives it neither a mandate nor an ethical
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standing to govern effectively(Independent newspaper, 2014). Limaye (2018) shows the
11th parliamentary election was a farcical election and claimed for vote-rigging and
BBC reporter find filled ballot boxes at a polling center before polls open. Despite this
irregularity in a national election, the government of India and China congratulate the
ruling party due to a strong relationship with India and China, whereas the USA still
criticizing the legitimacy of Bangladesh government due to gross irregularities in a
national election. On the eve of BCIM-EC, Bangladesh is following look east policy,
which is designed for a more open relationship with China, the Bangladesh government
is getting support from the Chinese government. Bangladesh government is focusing on
development rather than democracy.

Findings and Policy Recommendations
Major Findings

Both India and China have an enormous influence in Bangladesh and both are in a
competition of a tug of war to increase their impact under the project of BCIM-EC. The
trend of foreign direct investment and trade deficit with China and India indicate their
growing presence in Bangladesh. This project is also using as a major mechanism to
expand trade and economic cooperation between member states. As a great power, China
is getting more benefit from the BCIM economic corridor. As a rising power, India is
also getting the advantage of this corridor. Trade deficit with China was US $ 6733.79
thousand in 2013 and after agreement of BCIM forum in 2013, it goes US$ 14293.87 in
the FY 2017.

Since the agreement of the BCIM forum in 2013, Bangladesh is following strategic
partnership with China and it has been growing the presence of China in Bangladesh.
China’s investment trend indicates that now Bangladesh is becoming more dependent to
China than India for the development of infrastructure and energy sector.

Bangladesh can’t increase its export to India due to lack of service sector industries in
Bangladesh. As a result, trade volume with India is increasing. At the same time, the
trade deficit with India is also increasing very rapidly. Figure 5 shows the trade gap
increased more rapidly after the BCIM forum agreement. Bangladesh export also
increases but it was not increased with the same pace of import from India.

Since the agreement of BCIM forum, the growing strategic partnership with China is
focusing on economic and security cooperation. As a part of economic cooperation,
Bangladesh trade amount with China is increasing. Bangladesh import from China is
increasing more rapidly than the export amount. As a result, the trade deficit is
increasing, and after the BCIM forum agreement, the trade gap increased more rapidly.
In comparison to China, the trade gap with India is not increasing at the same pace. India
is reducing its trade gap with China by increasing its export to China.

China was the highest import partner of Bangladesh in 2012, account for 17.82% of
Bangladesh import share, and in 2015 it goes up to 21.53%. At the same time,
Bangladesh import portion from India was increased by 12.02% in 2012 to 12.24% in
2015. The data indicates that Bangladesh import from china is increasing more rapidly.

Foreign direct investment has been increasing since the BCIM forum agreement. Major
portion of the foreign investment goes to the power and energy sector. Figure 10 and 11
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implies that the major foreign direct investment in 2018 goes to the power sector, and
China was the highest FDI countries in Bangladesh. This FDI is playing a pivotal role in
the development of Bangladesh. At the same time, Bangladesh is becoming more
dependent on China for infrastructural development. As a result, China is getting a
profound influence on Bangladesh.

Policy Recommendation

As the trade imbalance between Bangladesh and China and Bangladesh and India have
been increasing more rapidly since 2013 than the last couple of years; Bangladesh
government focus on the diversification of export products to lessen the trade deficit.
Moreover, Bangladesh government should patronize the entrepreneurs to establish more
export oriented industries to get the full benefit of the BCIM-EC project. In addition,
Bangladesh government should negotiate with China and India to get duty free market
access under the scheme of BCIM-EC and for increasing export products, which will
contribute to lessen the trade deficit. All of the member countries should arrange a
ministerial meeting in each year to expand the trade cooperation and people to people
linkage under the project of BCIM-EC.

Since the BCIM forum agreement, Bangladesh is deepening its strategic partnership with
China and lessening its dependence on India. Though Bangladesh is surrounded by three
parts of India; it is difficult for Bangladesh to deny India’s interest in this region. Even,
Most of the neighboring countries of China are maintaining a balanced foreign policy
with China and USA for getting more benefits (Cuiping, 2017). In this case, Bangladesh
government should maintain a balance relationship with them to get the full benefit of
BCIM-EC. Moreover, Bangladesh government should ensure the transparency of using
China’s investment to continue the strategic partnership with China.

As the BCIM-EC covers South Asia and Southeast Asian countries and most of the Asian
countries have disputes among themselves, China is supporting Pakistan for growing
military deployment. Moreover, China hasagreed with Pakistan to make the China-
Pakistan Economic Corridor (CPEC) on the opposition of India (Mishra, 2017).As China
and India are two powerful member states in the project of BCIM-EC, China and Pakistan
strategic relationship may affect on the greater benefit of the project of BCIM-EC. So,
China should clear its intention to make relation with Pakistan. Moreover, all of the
member states should separate different disputed issues and work on building mutual trust.

Though, Bangladesh is getting the benefit of this project by receiving huge investment
from China and India, it is an alarming situation for Bangladesh to continue a balanced
relationship with both countries. It seems that Both India and China are investing a huge
amount in Bangladesh, but in practice they are using foreign aid as economic statecraft
to make long term influence over Bangladesh. In this case, Bangladesh should be more
concern about the conditions of investment by China and India. Moreover, Bangladesh
government should be more concern about the political intention of China and India.

Conclusion

The BCIM-EC was initiated to foster trade and people to people linkage among
Bangladesh, China, India, and Myanmar. In the name of cooperation, both China and
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India involved in a tug of war in making an influence on Bangladesh. As South Asian
politics is India centric and the region is fragmented, it will be complicated for China to
make economic integration in this region. Both China and India can separate conflicting
issues of them and then can work together to implement the project. All of the member
states will get an idea on the issue of geopolitical complications for greater economic
cooperation. This research will also create a new dimension for policymakers to think,
building mutual trust among the member states. China’s government can understand the
challenges to precede the project for making economic integration. Policymakers of
Bangladesh will get ideas on the intention of China and India.
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Abstract: The development of Bangladeshi economy growth such as employment generation,
income and foreign earning has become possible due to the effective contribution of RMG
sector. Though this sector is highly responsible for polluting environment in many ways. This
study was carried out to focus on the eco-tax implementation challenges of RMG sector in
Bangladesh and overpowering way to implement eco-tax. Besides the actual prospect of eco-
tax and worldwide eco-tax practices have been focused in this study. For study assessment
primary data were earned from the interview of 90 high officials from Ashulia 10, Savar 10
and Gazipur zone 10 in total 30 prominent garment companies situated in Ashulia, Savar and
Gazipur zones. To earn data 18 items was used in a precise questionnaire. Many journal
articles, annual reports of BGMEA, BKME, BGMEA websites, research monographs and
periodicals were collected from many published and unpublished secondary sources for this
study. Simple Random Sampling method was followed to select sample respondents. The
study results reveal that the percentage of willingness to pay such as carbon emission, CFC tax
and waste tax etc. are very low. Therefore, eco-tax implementation could be a key part of a
tool kit to come them under the taxation process. However, some challenges like political
variability, absence of formal structure, ignorance of multi-stakeholder etc. are the main
challenges of eco-tax implementation. The government is under pressure for increasing those
obstacles and try to mitigate environmental damage. Besides, the effectiveness of eco-tax
implementation are also assessed in this study. Govt. income rise, promote a green economy,
proper waste management etc. are the possible effect of eco-tax implementation at the RMG
sector in Bangladesh. Also, a possible recommendation is given for overcoming the challenges
to implement eco-tax in RMG sector in Bangladesh. In the end, it is a case study that highlight
the current state of eco-tax, its obstacles and possible recommendation to implementation at
the RMG sector in Bangladesh.

Keywords: Eco-Tax; Carbon Emission; Global Issues; Waste Management; RMG Sector;
Bangladesh

Introduction

In the late 1970s the journey of readymade garment (RMG) sector was started. After the
commenced of this sector, within a short period of time it has become the main player of
Bangladeshi economy in terms of employment generation, export income, poverty
mitigation, women empowerment etc. (Zohir, 2001; Clark and Kanter, 2011; Chowdhury
et al., 2014). Ready-made garment (RMG)contributes a large portion of gross domestic
product and also a resource-hungry and pollution intensive sector (Abdin, 2008; Clark
and Kanter, 2011).As this sector make increasing environmental impact, government
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have to keep an eye on this issues (Chowdhury et al., 2005; McKinsey and Company,
2011). Huge amount of fresh water needs for washing, dyeing and finishing of textiles,
and can be range from 250 to more than 540 cubic meters per ton of textiles (Mazedul et
al., 2013). It is stated that, annual textile production of five million tons, and calculated
that every factory use almost 380 liters of water every day in Bangladesh (Quddus and
Rashid, 1999; Ahmed et al., 2013; Silva et al. 2014). This amount of usage replicate in
thousands of factories in Bangladesh and give idea of scale of using water. The sources
of this water is from ground water or surface water such as ponds, lakes, Local River etc.
(Robbani, 2000; Massoud et al., 2009; Hasan, 2013). The RMG sector remove the
burden of unemployment from other sector such as agriculture, transport, trade and
industry sector and providing the largest employment (Rehman and Khundker ed., 2001,
McKinsey and Company, 2011).This sector contributes to come neglected people into
the main streams by radical transforming of socio-economic condition of the country.
Both employment and empowerment increased awareness of health, education, food,
population control, disaster management and so on (Mainuddin, 000; Clark and Kanter,
2011; Rakib and Adnan, 2015). This sector comes as a historic event of Bangladesh. But
this sector is recently creating many greenhouses gases, waste and waste water pollution
in the agricultural sector and depletion of water resources in the country (Massoud et al.,
2009).

In 2013, Rana Plaza building collapsed has taken thousands of worker lives at a glance.
This tragedy has gained attention in all over the world, where many world’s famous
brands produced their cloths (Hossan, 2011; Peter, 2017). This incident led to many
attempt to increase awareness and mark challenges such as poor work environment, labor
rights violation, corruption and public and environmental health damage (Morshed,
2007: McKinsey and Company, 2011). Due to strong political unwillingness to make
strict action and punishment for environmental violence is quite difficult to establish
(Haque, 2002; Rakib and Adnan, 2015). The violators is so politically active that they
can give strong political pressures over the regulatory body. In this context, the
government has tried to impose “green tax” in 2014-2015 budget against factories that
increase high level of pollution (Islam, 2015:13 April).Finance honorable minister Mr.
Muhith proposed a 1% tax entitled the “Environment Protection Surcharge”. In this
study, the indicated tax which would be targeted from industrial units that they have not
appropriate waste treatment facilities. Previously, many factories has faced one-off fines
for producing hazardous levels of pollution. “Those who pollute will have to pay taxes as
long as they keep on polluting,” said Honorable Minister Mr. Muhith (Islam, 2015:13
April) New tax will affected in many factories but some other exemption will be find
too, including 6,000 brick factories, confirmed that they will build eco-friendly forges
(Islam et al., 2014). But his plan has been met with criticism.

Bangladesh has no system or program for Eco-tax. Bangladeshi garment makers have
something to cheer for in the proposed budget, as the finance minister has reduced the
corporate tax for the sector to 15% from the existing 20% (Massoud et al., 2009).Due to
contribute of reduce saving energy, water and environment, 14% of corporate tax has
been mitigate for the green garment factories. The much-talked about source tax will be
1% for the next fiscal year(Islam, 2015:13 April).The garments owner will motivated to
establish more green garments because of high tax reduction (Crump, 1991). The
concept of reduction of corporate tax runs one of the highest rated green garments
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factories in Bangladesh (Rakib and Adnan, 2015). Currently, 67 garments factories have
achieved the Leadership in Energy and Environmental Design or LEED certificate from
the US Green Building Council and another 222 garments factories are waiting for the
certified from council (Convery et al., 2013).

Concept of Eco-Tax

The concept of eco-tax has raised to protect environmental health by following tax
behavior (Silva et al. 2014; Gao et al., 2019).The approaches based on a simple principle
those who pollute the environment must they have to pay. Obviously they are the main
polluters and involved with local, regional and global climate change. Here we tell you
their advantages, how much they collect and some of the criticisms(Yokessa and Marette,
2019; Chan, 2019). Human beings has faced the environmental threat of climate change
in many ways. Eco-Tax is levied on products, practices, or activities which are
considered to be harmful to the environment (OECD, 2011; Labeagaan and Labandeira,
2020). An eco-tax is a tax imposed on harmful activities against environment and try to
promote environment friendly activities by economic incentives (IEEP, 2014; European
Commission, 2014). Such a policy can complement or avert the need for regulatory
(command and control) approaches (OECD, 1995; EEA 2016). Often, an eco-tax policy
proposal may attempt to maintain overall tax revenue by proportionately reducing other
taxes (e.g. taxes on human labor and renewable resources); such proposals are known as
a green tax shift towards ecological taxation (Andersen, 1995; McKinsey and Company,
2011). Eco-taxes address the failure of free markets to consider environmental impacts.
According to OECD, eco-tax has a physical unit (or a proxy of it) that has opposite
impact on environmental health (Ekins, 2009; IEEP, 2014). Four subsets of
environmental taxes are distinguished: energy taxes, transport taxes, pollution taxes and
resources taxes (Goers et al., 2010; Yokessa and Marette, 2019).Eco-taxes is usage as
economic instruments to mark environmental problems. They are designed to internalize
environmental costs and provide economic incentives for people and businesses to
promote ecologically sustainable activities(Barrios and Saveyn, 2013; Labeagaan and
Labandeira, 2020).

As an example, waste minimization is an area where there are many opportunities for an
organization to save money (Peet, 1996; Ekins, 2009; IEEP, 2014). Waste requires to be
disposed of, and this itself costs money (Huong, 2014). For instance, companies are
charged for disposing of waste into licensed landfill facilities, or it may be necessary to
pay for special treatment of a chemical before disposal (European Commission, 2014).
Reducing the amount of waste produced can therefore lead to savings, as the
organization has to dispose of a smaller quantity (Brautigam, 2008; Liu, 2013). An
obvious way of minimizing the amount of waste generated is to minimize inputs.
Adopting a more efficient process could mean that fewer raw materials are required, and
that the overall cost of raw materials is therefore reduced (Yokessa and Marette, 2019).
Reductions in the amount of water required can also lead to savings, as organizations are
almost always charged for their water usage (Clark and Kanter, 2011; Parnell, 2013). On
the basis of address of environmental damage, the eco-tax scope is determine. This has
implications for the level of the political jurisdiction that imposes the tax (Peet, 1996;
Labeagaan and Labandeira, 2020). For some damages such as soil contamination has
small area impact. Therefore, a tax or charge on waste disposal or harmful garden
chemicals might effectively be imposed at the level of a municipality or township (Bode
and Griinebaum, 2000; Yokessa and Marette, 2019).


https://en.wikipedia.org/wiki/Renewable_resources
https://en.wikipedia.org/wiki/Free_market
https://en.wikipedia.org/wiki/Environmental_impact
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Global Scenarios of Eco-Tax Implementation

The IMF has proposed that the countries that emit the most greenhouse gases establish a
tax on CO, emissions. According to this organization, this rate would have to be USD
75/ 68 Euros per ton in 2030 (Gee, 1994; Yokessa and Marette, 2019). Mainly the
agency impose this rate on the use of coal for generate electricity. This kind of taxes
motivate to shift less polluting energy, such as renewables. The ideal situation for
environmental taxation is what is known as the double dividend hypothesis (Labeagaan
and Labandeira, 2020). Contrary to the prejudice that environmental taxes burden the
economy, a scenario in which the rise in these taxes would be compensated by a
reduction in taxes on labor, capital or consumption would result in a double benefit: an
improvement in the environmental quality and efficiency of the economic system
(Labeagaan and Labandeira, 2020). Denmark had already introduced a CO, tax in 1992,
also on industries, and with effect from 1996 this tax is increased considerably. Sweden
was the first country to implement a tax shift from income taxes to taxes on energy and
pollution (Atkinson, 1999). Although an energy tax had been imposed since 1974, a new
CO, tax was introduced in 1991 together with the imposition of VAT on energy. In
addition environmental taxes on NOx and SO, were introduced (Sterner, 1994, OECD
2011). The Netherlands’ Green Commission recommends deductions for
environmentally friendly investments (Truger and Jacoby, 2002; Gallego et al., 2018). In
this recent report, it was evaluated that the CO,-tax, in existence since 1980 in several
forms, reduced the national level of CO»-emissions by 1% in 1994 (Dutch Commission
1996; Wagenhals, 2000).Norway Green Tax Commission has applied a broad approach,
and analyzed distortions of present taxes as well as ‘green’ taxes proper (Silva et al.
2014; Johansen et al., 2018).

Aims and Objectives of the Study

This paper has tried to examine the possibility potential environmental tax policy
introducing in the RMG sector in Bangladesh. It focuses primarily on environmental
waste management systems in RMG, which would be the largest and most important
potential new environmental tax policy in Bangladesh. It also discuss briefly the other
possible reforms. The main purposes of this research to find out the possibility of
willingness to pay eco-tax by the RMG sector in Bangladesh. The major objectives are:

1) To review a comprehensive scenarios of eco-tax implementation of national and
global framework,

2) To find out the challenges of eco tax implementation at the RMG sector in
Bangladesh;

3) To recommend some guidelines for overcoming those challenges to
implementation eco-tax system at RMG sector in Bangladesh.

Data Sources and Methods

The time was not adequate for the comprehensive study of the selected topic and the eco-
tax concept is comparatively new for Bangladesh RMG sector. Primary data were
collected from the interview of 90 high officials from Ashulia 10, Savar 10 and Gazipur
zone 10 in total 30 leading garment companies located in Ashulia, Savar and
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Gazipurzones. A structured questionnaire with 18 items was used to collect data. The
secondary data were also collected from the journals, periodicals, annual reports of
BGMEA, BKME, research papers, BGMEA website, etc. The sample respondents were
selected by using systematic sampling method. After collection of data, incomplete, and
biased, and or abnormally answered data were discarded through a thorough examining
process. The reliability of 15 items in the questionnaire has been tested by using SPSS
software and multi-criteria analysis.

The nature of the present study is completely a case study which roughly works under
the exploratory study. Both qualitative and quantities data were used in this study.
Personal opinion and observation has taken under the sampling survey. The sampling
technique among the 1250 officials of the surveyed from selected 30 RMG companies of
the total surveyed population 150 were selected randomly as the sample size, where 2
high official, 2 manager, 3 Quality Controlling officer of different floors and
departments, 25 were concerned supervisors and another 10 were related to Health and
Safety Environment persons of Readymade Garment Industry in Bangladesh.

The present focus of government policy to reduce industrial pollution through adaptation
of better technology, wash management, sustainable energy implementation, etc. Though
the eco-tax is not an alternative to manage pollution or policy for adaptation of better
technology, they are complementary and should tend to reinforce each other. Such as, tax
set appropriately would provide a strong incentive to adopt proper measures to reduce
pollution rate to escape paying the tax. The government can impose a tax directly on
output based on estimate emission. Required knowledge about the amount of emission,
setting minimum permissible emission standard, and the ability to monitor compliance in
order to collect penalties could be maintained strictly. Addressing the financial and
institutional constraints to better environmental management will take time and requires
concerted efforts to reduce pollution (Sadig, 2018).

Results and Discussion

The Ready Made Garments (RMG) in Bangladesh has created revolution by gross
contribution of employment making and income generation of millions of poor people.
More than five million workers directly and twelve million poor people indirectly
depended to earn their livelihood by working this sector. More than 3.2 million poor
women has become self-dependent only for the expansion of RMG industries. There has
no doubt, The RMG sector has become the lifelines of Bangladesh's economy, by
contributing exporting earning, employment generation, empowering women, etc.
Bangladesh received more than three fourth (about 81.7%) of total export earnings from
Readymade garments (Woven, 2016).However, the circuit was spreading day by day
while the industrial pollution was enhancing with no bound.

There is now a growing recognition of the environmental damage of continuing with the
business-as-usual development strategy and the risks it poses to the sustainability of
development. In response, the government has adopted a large array of strategies, laws,
rules and regulations, and adaptation and mitigation programs and projects. However, the
field result provide that these policies has been weak in ground level implementation.
Lack of strategic thinking and financial and institutional impediment has create
limitation on government’s environmental protection strategy.
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From the below Table 1 we can see that if we are able to implement the eco-tax in the
RMG sector than our environmental pollution level will be reduce (BIM, 1999). As we
see that if there is no eco-tax than pollution level is maximum but when we imposed
minimum level of eco-tax pollution level little bit decrease and if we increase the level of
eco-tax percentage pollution level become minimum and less.

Table 1: Possible Indicators for Eco-Tax according to 5th EAP
(Environmental Action Program) themes

5th EAP Carbon/ CFC NOx SO, Waste Waste water
Themes Energy tax | reducing |reducingtax| reducing |reducingtax| charge tax
tax tax
Global | BD | Global |BD | Global |BD | Global |[BD | Global |BD | Global | BD
Global NWCORNW W [N W YW WO WA W
&Climate
change
Ozone depletion \
issue
Acidification | W W N
Air pollution | 0 W W WO W W AW
status/quality
Issues of waste W W V[N
management
Urban issues W W W
(noise/traffic)
Inland waters | N | \W W W W v o W
Coastal/ marine | W \ N N N
waters

Legend:\N\The main target of the environmental or Eco- tax (Source: 5th EAP-Environmental
Action Program)

\/Other environmental themes where the tax will have secondary benefits

Willingness to Pay Eco-Tax by Ashulia RMG Sectors

From figure 1 we see respondents are highly willing to pay for carbon/energy/fuel tax
than other tax. Almost 20.34% to 25.24% respondents of RMG sectors in Ashulia zone
are interested to pay tax willingly for those purposes. This percentage proves that RMG
sector are more responsible for carbon emission than other gases. On the other hand,
only 1.34% to 2.34% of respondents are interested to pay willingly in CFC tax.
Similarly, 0.79% to 2.34% and 3.56% to 7.56% respondents are willing to pay for SO2
tax and NOx tax respectively.
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Figure 1: Percentage of Willingness to Pay of Eco-Tax for Carbon emission/energy/fuel tax, CFC
tax and NOXx tax by high official respondents of selected 10 (ten) RMG sectors in Ashulia zone

Here figure 2 express the rate of willingness to pay of waste tax and wastewater tax in
Ashulia RMG sector. 39.2% to 43.32% of respondents agree to give wastewater tax for
polluting water. This percentage gives the idea that most of the Garments waste are
throwing into the water. That’s why Garments waste are more responsible for water
pollution. As opposed to, other waste is also accountable to increasing pollution. 25.03%
to 30.65% respondents are also agreeing to give waste tax for increasing pollution.

Figure 2: Percentage of Willingness to Pay of Eco-Tax for Waste Tax and Waste Water
Management Tax by high official respondents of selected 10 (ten) RMG sectors in Ashulia zone
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Willingness to Pay Eco-Tax by Savar RMG Sectors

The percentage of willingness to pay in Savar RMG sector of eco-tax for Carbon
emission/energy/fuel tax, CFC tax and NOx tax are comparatively low than Ashulia
RMG sector. From figure 3, 17.83 to 23.45% of respondents agree to give willingly
Carbon emission/energy/fuel tax, where only 1.21% to 3.94% of respondents want to
give CFC tax. Similarly, only 0.79% to 2.98% respondents agree to give SO2 tax for
environmental pollution. In the same way, respondents agree to give 3.04% to 7.56%
percentage NOX tax for occurring pollution.

RMG sector contribute 80% of export earnings and it will be play pivotal role after reach
green industrial growth in the country. A number of initiative have already started
including green building, eco-friendly technology, harvesting rainwater, installing
effluent treatment plant (ETP), installing solar power plant, and servo motor for power
generation, managing hazardous chemical properly and many other sustainable
measures.

Though so many initiatives have already been taken the government of Bangladesh with
regard to textile and RMG sectors to introduce some green factories which are ensuring
workers health and safety through better working environment, manufacturing
productivity and protecting their surrounding environment from being polluted
environment. Spillover effect has already been observed in the garment sector of
Bangladesh as a growing number of factory owners are now willing to convert their
existing factories into green building and go for eco-friendly production techniques.

Figure 3: Percentage of Willingness to Pay of Eco-Tax for Carbon emission/energy/fuel tax, CFC
tax and NOx tax by high official respondents of selected 10 (ten) RMG sectors in Savar zone.
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— Total % -

Figure 4: Percentage of Willingness to Pay of Eco-Tax for Waste Tax and Waste Water
Management Tax by high official respondents of selected 10 (ten) RMG sectors in Savar zone.

Besides, figure 4 express the percentage of Willingness to Pay of Eco-Tax for Waste Tax
and Waste Water Management Tax. Here we see the percentage of willingness to pay for
Waste Tax and Waste Water Management Tax in Savar RMG sector are a little bit high
than Ashulia RMG sector. 25.99% to 35.63% of respondents interested to give waste tax,
where 33.91% to 41.23% of respondents are agreeing to give eco-tax for wastewater tax.
There are similarities in Ashulia and Savar RMG sector that the percentage of
respondents of wastewater tax are almost same, which indicate they are responsible for
water pollution.

Willingness to Pay Eco-Tax by Gazipur RMG Sectors

Figure 5 express the percentage of willingness to pay of eco-tax in Gazipur RMG sector.
This figure represents 16.55% to 23.99% of respondents agree to give a carbon tax which
is the highest rate among the three RMG sector. Similarly, only 1.02% to 2.87% of
respondents agree for giving CFC tax. But the percentage of respondents for NOXx tax is
a little bit high than CFC tax. 3.56% to 5.67% percent respondents agree give NOX tax.
In addition, 0.79% to 2.67% of respondents want to give SO2 tax.
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Figure 5: Percentage of Willingness to Pay of Eco-Tax for Carbon emission/energy/fuel tax, CFC
tax and NOXx tax by high official respondents of selected 10 (ten) RMG sectors in Gazipur zone

Again we see figure 6 express respondents’ percentage of waste tax and wastewater tax
in Gazipur RMG sector. The percentage of respondents of waste tax is almost the same
with the other two sectors. 26.78% to 35.32% of respondents agree to give waste tax as
well as 37.79% to 42.21% of respondents interested to give wastewater tax.

In 2011, according to Bangladesh Garment Manufacturers and Exporters Association
(BGMEA), a total of 67 Bangladeshi RMG factories have received Leadership in Energy
and Environmental Design (LEED) certification from the US Green Building Council
(USGBC). The USGBC is one of the highest ecofriendly industries rating systems in the
world. Besides, In Bangladesh 222 more factories have been registered with the USGBC
for the LEED certification.

Figure 6: Percentage of Willingness to Pay of Eco-Tax for Waste Tax and Waste Water
Management Tax by high official respondents of selected 10 (ten) RMG sectors in Gazipur zone
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From this above discussions, we can say that, the percentage of respondents of the RMG
sector more interested to give wastewater tax than other polluted tax. It proves that the
RMG sector polluted water by throwing waste into the water body. Secondly, they give
concern on carbon emission tax and waste tax after wastewater tax. But the percentage
showing, they are not so much agreed to give CFC tax, NOx tax and SO2 tax. Finally,
the percentage of willingness to pay for eco-tax of RMG sector gives us a clear idea of
respondent perception on eco-tax implementation in Bangladesh.
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Percent of respondents

o |
Government  Emphasizes Proper waste Biodiversity Ensure Awareness Eeduce Promote
income rise renewable  management control worker health rising pellution green

energy economy

Figure 7: Effectiveness of eco-tax implementation at RMG sector in Bangladesh

Impediment of eco-tax implementation at RMG sector in Bangladesh

There are many obstacles to implement eco-tax at RMG sector in Bangladesh. Figure 8
gives us a conceptual idea about the impediment rate of different stakeholder. Almost
60% and 40% of respondents think owner unwillingness is the obstacle for taxation.
They also remark political unwillingness and absence of formal structure for the barrier
of eco-tax implementation. Similarly, respondents also mark lack of training, research
and insufficient implementation cost are cresting obstacle at eco-taxation.

W High
M Midium

60
W Low

Percent of respondents

Inadequate Insufficient  Policy procedure Owner Political Absence of
implementation lmowledge, reluctance unwillingness formal Structure
cost tramning and
research

Figure 8: Impediment of eco-tax implementation at RMG sector in Bangladesh
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As a establish sector, it can be influence for improving other industrialization of the
country. In contrary, this sector currently depends on other countries for raw materials,
fabrics, machineries etc. To mitigate this impediment, new initiative, idea, trade policies,
and law must be taken quickly. The recommendation is nothing but to give some
suggestions for improving the prevailing situations. After reviewing the different
journals and documents on eco-tax here given few opinions for eco-tax implementation
in Bangladesh especially in RMG sector, which may help or will lead the easy
implementation eco-tax system in RMG sector.

Table 2: RMG sector of Bangladesh can consider eco-taxes for following
purposes/activities

Activities Example Global Bangladesh
Waste Tax for landfill; waste dumping; pollutants Implemented | Proposed but
Management Incineration taxes criticized
Wastewater Charges and taxes on water misuse Implemented | Proposed but
treatment Waste water treatment charges for company criticized
Energy Consume transport fuels taxes Implemented | Not proposed
Consumption | Heating fuels, e.g. oil, gas If over then pay widely

tax

Taxes on power generation
Carbon Taxes on CO,-content in energy sources Implemented | Not proposed
Emission CO, emissions Emission Trading/Taxes widely
Air Pollution | Air pollution charges, e.g. on SO,, VOC, Implemented | Not proposed

NOXx, PM, NH,, heavy metals, CO, NHj, etc.

Fines for failure to meet air quality standards
Biodiversity Payment for environmental services Implemented | Primarily
Degradation Conservation/preservation fees started to

Land tax, e.g. taxes on land use change practice in

. . some cases

Extraction taxes/Degradation charge

Fishery management charges

Non-compliance fees

Source: Modified and adopted from European Commission (2014) Tax reforms in EU

Implementation Challenges of Eco-Tax from RMG Sector in Bangladesh

Eco-Tax is a completely new concept for Bangladesh and RMG sector, still most of the people
do not know the concept and its positive impact hence this stage if we want to implement the
eco-tax in Bangladesh RMG sector this is going to be very difficult to implement and certainly
has to face different challenges and obstacles (Figure 9): As examples:

i) Absence of Formal Structure to Implement Eco-Tax: Till now in Bangladesh there
is no formal system and structure, design to implement Eco-tax in RMG Sector. As
neither government nor any private entities has come out to implement these strategies to
ensure compliance of the regulations of RMG sector as the same time revenue of the
government.
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ii) Ignorance of Multi Stake Holder: It was found that in the RMG sector different
stake holder are involved with environmental pollution and respective all stake holder
can role play to minimize environmental negative impact like Buyer, Factory,
Government, NGO, Mass people and third party. And from all of the part there have
ignorance and its big challenges to implement Eco-tax without all stakeholder co-
operation and support.

STRENGTHS
Rising investment in
renewable energy

e Enhanced adaptation of
energy efficient
technology

e International support

e Revenue generate

e Government support as a
major export sector

e Huge production capacity

Increasing demand

WEAKNESSES

Implementation gap of
policy options

e Lack of political will
and encouragement

e Lack of systematic
operations in all
stakeholder

e Lack of proper training
and research

e Unwillingness to pay

tax

SWOT

THREATS

e Poor attitude towards
waste management

e Private investment may
reduce

¢ Old environmental laws
may be subject to new
judicial reinterpretation

e Increase product price

e No roadmap on

sustainable development

OPPORTUNITIES
Promote sustainable energy
Promote ecological support
system capacity

Reduce pressure on other
energy resources

Create positive
environmental balance
Promote green economy
Using modern technology

Figure 9: The SWOT Model analysis for eco-tax implementation at the RMG sector in Bangladesh.
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iii) Legal, Institutional and Administrative Aspects: To established and implement
any program and scheme need legal aspect and Bangladesh is a country where people
obey the law and regulation when that imposed by legal authority. So far Bangladesh has
no legal institutional and administrative system to implement Eco-tax.

iv) No Initiative to Form the Structure: Though some developed countries have
initiated eco tax implementation but they have succeeded on the implementation due to
positive intention along with a formal structure. But unfortunately, till now no formal
structure has been formed to initiate and implement and monitor the eco tax
implementation on RMG sector of Bangladesh.

v) Administration and Implementation Cost: There is no fund for administration
activities for implementation of the eco-tax and it’s really difficult to be successful
without ensuring sufficient implementation cost for this.

vi) No Institutional Education and Research: Considering the current situation of
Bangladesh on Eco Tax, extensive education and research is highly required to get the
final benefit for Eco Tax implementation.

vii) Willingness to Pay: Most of the RMG sector owner has no willingness to pay eco-
tax as they are not fully satisfying with the role on support to smooth business operation.
Besides, still most of the people and organization are intend to reduce the income tax
through different ways and in this situation Eco Tax would be burden for the owners.

viii) Lack of Awareness: No initiative and awareness program taken to create awareness
on eco-tax among general people and RMG owner. Because if the people don’t know the
positive outcomes of any initiative that will be difficult implement.

iX) Political Variability: Bangladesh is a country where we observe political crisis
among different parties. If any initiative established by any parties again due to change
of the power the system become loss. Due to political inconsistence it was observed that
such type of system will be fall because people will try to impose their power.

x) Environmentally Perverse Subsidies and Tax Allowances: If any tax imposed to
any particular area need to show the outcomes and its positive impact and development
and facilities for that specifics area. Yet Bangladesh has no such kind of subsidies and
tax allowances upon which factory owner may agree with the implementation of Eco Tax.

xi) Lack of Policy Procedure: Still Bangladesh has no policy, process and evaluation
procedure to implement the eco-tax which would be definitely a great challenge on
implementation of Eco Tax.

xii) Lack of Skilled Personnel on Eco Tax Implementation: As of now, none of the
industry has faced the Eco Tax implementation. Besides, no formal education and
research system has not been also developed till now. Therefore, it would be a severe
problem initially to ensure sufficient skilled person to implement Eco Tax on Bangladesh
RMG sector.
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Recommendations and Way Forward

Bangladesh is an emerging country of earning the remittance from the readymade
garments industries. There is no doubt, after twenty years Bangladeshi economy will
depend on international trade and RMG sector will become the pioneer in economic
development. In GDP, RMG industries will contributes healthy share of exports.
Therefore, it is emergency to reforms and modernize the trade policy to ensure the
highest profit from garments industries. Besides, it should be mandatory to ensure the
infrastructural development, labor security, labor right etc. in every garments. To gain
sustainable outcome from RMG industries, it must be incorporating RMG issues in every
development planning cycle. It is obvious to include every stakeholders such as,
consumers groups, owners, buyers, government etc. to underpin the whole development
planning of RMG sector. Specially, government and owners of garments have to give
more concern to ensure sustainability of development because this sector make us
economically strong foothold, employment of poor people and women.

Finally, this study findings remind that, the most important thing is to ensure political
commitment with impartial behavior of the government is a necessity for a sustainable
RMG sector in Bangladesh. Good governance is the key factor for the improvement of
the economic activities of the country. Government is to take the major responsibility to
establish good governance in the state and related stake holders should join hand in hand
with it.

Conclusion

From this above results and discussions it is found that the environmental taxation has a
significant role to play in addressing and mitigating the environmental problems and
challenges. Many readymade garments industries of Bangladesh have such indicators
asweak infrastructure, lack of energy and supportive regime and policies, inefficient
management, lack of industrial integration etc. make barrier to find out the potentiality to
develop of RMG sector. Eco-tax implementation at RMG sector can be extremely
effective when they are properly designed, are levied as close to the environmentally
damaging pollutant or activity as possible, and are set at an adequate rate.

On the other hand, the study state that the effectiveness of carbon emission/energy/fuel
tax, CFC tax, NOx tax or waste tax implementation make a significant contribution to
address environmental challenges. Environmental taxes give rise to distributional or
competitiveness concerns, but these are usually best addressed through other policies
tools. Eco-taxes, it is needed to be combined with other mechanisms to achieve the
maximum competent and effective environmental policy package, but maintenance
should be taken to evaluate the impact of overlapping tools. Finally, this study
recommended that changing existing practices and current policies for imposing eco-tax
could be long term impact for sustainable development and enhance the standard of
living and approach towards a middle-income economy.
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Abstract: Informal activities are regular companion of rapid urban growth in the Global South.
The informal economy represents a major share of the GDP in many countries. The main
purpose of this paper is to discuss about informal economic activities in the residential area of
a megacity and analyze their spatial characteristics and socio-economic dimensions. A case
study was conducted in Mirpur Area of Dhaka City. The number and types of existing
neighborhood retailing and their spatial location and size were identified by observation
survey. There are 139 immobile neighborhood retailers or street vendors and hourly average 87
mobile street vendors observed. Fifty of those different neighborhood retailers or street
vendors were randomly selected using stratified sampling technique for detailed questionnaire
survey for socio-economic analysis. The existing neighborhood retailing activities in the study
area are of diverse nature and type with different size, employ many people and regularly
serving a large number of people in the study location. Based on the results, some suggestions
- policy guidelines and measures related to informal economic activities within the residential
areas in Dhaka city — are provided. Findings of this paper would be helpful for similar areas of
the city or similar other cities.

Keywords: Informal, economy, eviction, megacity, urban, retail, street vendor.

1. Introduction

Much of the urban growth in the twentieth-century is taking place in the Global South
(Sandoval, et al. 2019). However, the rapid urbanization is not supported by economic
growth in many countries (Changqing, et al. 2007).Therefore, ‘informality’ - once
associated with poor squatter settlements - is now seen as a generalized mode of
urbanization in the Global South (Roy, 2005). Often, the informal activities are very
common across different sectors in the major urban areas. “The history of modern
urbanisation illustrates that informality was and is a regular companion of rapid urban
growth” (Changging, et al. 2007, p. 23).

The term ‘informal’ usually refers to the activity which is not organized or without
having any formal registration or legal basis. For instance, the informal sector is
described as “all economic activities by workers and economic units that are —in law or
in practice— not covered or insufficiently covered by formal arrangements” (ILO, 2002,
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p.5). The term ‘informal sector’ - a sector which provides a wide range of low-cost,
labour-intensive, competitive goods and services — was first defined by Kith Hart in 1973
(Alam, 2012). Roy defines ‘urban informality’ as “a state of exception from the formal
order of urbanization” (Sandoval, et al. 2019). The term ‘informal’ is not new in the field
of development study as well as planning. Generally, urban development that comes
within the purview of a state land administration system and complies with its legal and
regulatory requirements is labeled ‘formal’ and all development that does not comply
with one or another requirement is considered ‘informal’ (UN-Habitat, 2009). There are
also some other factors that largely characterize informality; for instance, lack of state-
provided safety net, competitive pressure arising from economic crisis, privatization,
economic liberalization and global competition (UN-Habitat, 2009). Perhaps the most
studied dimension of informality is the informal economy or informal sector, which
includes all forms of informal employment (Sandoval, et al. 2019).

‘Informality’ is one of the major issues the present world is facing in the process of its
development. Though informality in the development process exists in every part of the
world, it is evident that it mostly exists in the developing countries and where there is
transitional economy (UN-Habitat, 2009).The surplus urban population in the Global
South are usually engaged in informal economy because neo-liberalization is occurring
(Hussain, 2013). ‘Informality’ in the stagnant economies ofa megacity is no longer a
residual category, rather the dominant mode of access to urban shelter or mobility or
other service delivery (Changging, et al. 2007). Thus, informal activities and solutions
seem to be a new element of a flexible urban production-consumption system, thereby
contributing substantially to the functioning of the socioeconomic system of a megacity.
Recent studies show that intensive linkages and diversified networks exist between both
formal and informal arenas (Hossain, 2012). Even in the present world, the proportion of
‘informal sector’ is so significant that this cannot be ignored anymore. Therefore, a new
concept of 'informal economy' was used instead of ‘informal sector’ in the 90™ Session
of the International Labour Conference held in 2002 (Chowdhury, 2005).

The informal sector has grown and expanded rapidly, and now the majority of the
world’s population produces and trades in this sector (ILO, 2013).The informal economy
represents more than a third of global output of developing countries (Schneider, et al.
2010). For instance, informal economy accounts for 50 to 80 percent of GDP in Africa,
40 percent in the Latin American and Caribbean (LAC) region, and 34 percent in Asia
(Benjamin, et al. 2014; Sandoval, et al. 2019). Considering the significance, several
recent studies argue that ‘demolition’ of informal sector is the least deserved solution,
rather legalization of these kind through new and flexible planning and design guidelines
proved as more sustainable solution (UN-Habitat, 2010). Many authors (e.g. Changging,
et al. 2007; Hossain, 2012; Halder, 2019; Hussain, 2013; Nahrin, 2017; Pramanik and
Rahman, 2019; Roy, 2005; Rahman and Ley, 2020; Rahman, 2013; Rahman, et al. 2013;
Rahman, 2007) argue that informal sector need to be integrated with formal sector and
need to be accommodated in urban system or planning. Roy (2005) further argues that
the informal sector should not be excluded while planning for the city and this would be
useful not only for "Third World" cities but also more generally for urban planning
concerned with distributive justice.
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In Bangladesh, a significant portion of the economy (estimated as 38%) is said to be
‘informal’ or shadow economy (Hasan, 2011). The informal sector of the country is
dominant and employs a large number of people which is difficult to ignore in the
development process. For example, 51.7 million (85.1%) people of the country and if
considered only the urban areas it is 13.1 million (77.3%) whilst in Dhaka city 78.2% are
engaged in informal employment (BBS, 2018). Therefore, similar to other developing
countries, Bangladesh also recognizes the significance of informal sector as an
expanding source of employment (ILO, 1994). Political and administrative services in
Bangladesh are very complex and highly saturated with informal/unlawful monetary
dealing, which is commonly defined as corruption (Khan, 2001). Urban informal sector
provides several significant urban services in Bangladesh and the sector is playing an
important role in the economic growth of the country (Halder, 2019).

Dhaka, the capital city of Bangladesh, is now the 11" largest megacities of the planet.
Dhaka is one of the most densely populated cities where there are many informal sectors,
services and activities. This paper is to explain the physical and spatial characteristics of
the informal economic activities in the residential area and the influencing socio-
economic factors related to the informal activities. The main purpose of this paper is to
assess the existing situation of neighborhood retailing, particularly the street vending
activities, and their spatial pattern in the residential area of Dhaka city. This paper also
tried to explore the socio-economic factors affiliated with the street vending in the
residential area for understanding their importance and dynamics in urban society.

Section 2 provides the summary of relevant literature; Methodology of the research are
discussed in Section 3 and the profile of case study are is given in Section 4; Section 5
reports the results derived from the case study area; and Section 6 provides a discussion
and the conclusions.

2. Review of Relevant Literature

The informal sector plays an important role in the economy, employment generation, and
in providing utility services in cities of the Global South. More than 61% of the workers
globally employed in informal economy; if considered only the developing countries it is
90% whilst in the South Asia it is 88% (WIEGO, 2020). Among the South-Asian
countries, Bangladesh has the highest percentages of employment engaged in informal
sector (ILO, 2017). However, informal urban sectors often do not receive due attention
or acknowledgement from typical or conventional city planning and policy makers.
Moreover, in many cities the regulatory authorities have placed a variety of restrictions
and barriers on informal sector (Rahman, 2013). Roy (2005) argued that often the formal
and so-called mainstream thinkers of city planning do not count the very important and
significant informal sector in their thinking and planning process. They usually act as if
the informal sector does not exist, and the policies pretend that excluding this sector is
normal. However, the issue of informality is very relevant to the developing country
cities where informal part is very significant or almost equal (or more) to the formal part.

The informal sector is getting more and more significance in South Asian countries. For
example, as in many other developing countries, almost 80 percent of urban workers in
India are employed informally and the economy of the country is ‘hybrid’ of ‘modern-
traditional’ and ‘formal-informal’ activities. Similar situation also for the employment
sector of Dhaka City. More than 60 percent of all employment in metropolitan Dhaka is in
the informal sector (Chowdhury, 2005). However, the existing planning policies such as
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National Urban Sector Policy of Bangladesh do not have any insight on this issue, though
it discusses on facilitation of the small and medium entrepreneurship’s but so far nothing is
mentioned in particular to informal sector (National Urban Sector Policy, 2011).

There is a good number of scholarly research publications available in existing literature
on the topic informal economy or informal sector. For example, several to mention are:
Hart (1973), Roy (2005), Potsiou (2010), Sandoval et al. (2019), Schindler (2013),
Changging, et al. 2007; Chowdhury (2005), Rahman and Ley (2020), Hossain (2012),
Halder (2019), Hussain (2013), Nahrin (2017), Rahman (2013), Rahman et al (2013),
Rahman (2007). A large portion of the existing literature are on housing or related to
slums; for example, Changging et al. (2007), Nahrin (2017), Potsiou (2010), Rahman and
Ley (2020). However, a diverse area of informal sector are also found in existing
literature, such as, economy or employment (e.g. Hart, 1973; Halder, 2019);
neighborhood or traditional retailing and trading (e.g. Schindler, 2013, Hussain, 2013);
urban water supply (e.g. Hossain, 2012); urban solid waste management (e.g. Halder,
2019); and urban transport (e.g. Pramanik and Rahman, 2019; Rahman, 2013; Rahman et
al. 2013; Rahman, 2007). Nahrin (2017) claimed that formalization of informal housing
could improve the overall environment in fast growing cities. Hossain (2012) reveals an
informal sphere of regulations that considers a careful calculation of inhabitants’
individual locations in the prevailing power relations matrix and thus continuously
(re)defines their differential access to urban utilities. Rahman and Ley (2000) argue that
community-based organizations in poor settlements in Bangladesh represent informal
networks of the urban poor and emphasized on bridging formal and informal processes
through institutionalization under a wider urban governance framework. Informal waste
sector has positive contribution in the environment and economy of the city and therefore
need for interlinking the formal and informal sectors of waste management (Halder,
2019). The residents of the informal housing and street vendors are constant fear of
eviction due to illegal possession (Nahrin, 2017; Hussain, 2013). Hussain (2013) claims
that without finding any other sources of subsistence, street vendors have to go through
the process of vulnerabilities and sometimes they have to negotiate with the problem
creator by providing speed money. Hussain (2013) found that 80% of the respondents
(street vendors) in Dhaka wish to have the security of their business — a fixed place for
business so that no more harassment or eviction - and capital support from the
government.

Existing literature show that there are two different school of thoughts regarding the
urban informal activities: (i) the negative thoughts or factors (therefore, advocate to
restrict or prohibit and eviction); and (ii) the positive thoughts or factors (therefore,
advocate to support and integrate with formal sector) of informal economic activities.
Figure 1 shows the major factors of two different thoughts. However, a very few authors
argue for restricting or abolishing informal sectors. Schindler (2013) suggested for
regulating and negotiating the informal sector. Street vendors and hawkers illegally
occupy space of footpaths and/or roads in Dhaka and thus causing obstructions for
pedestrians’ movement and unpleasant urban landscape (Dool, 2005). Therefore, there is
a conflict between street vendors and the city authority or law enforcing agency
(Bhowmik, 2010). Considering the pedestrians’ problems due to street, Ahmed (2009)
suggested to evict the informal activities from footpaths in Dhaka to improve continuity
and accessibility for walking. Recently, eviction of street vendors in Dhaka happened
numerous times (Etzold, 2013).
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In developing country citiesthe major portion of city dwellers now-a-days lives in
informal dwellings and employed in the informal economy. Replacing these settlements
and economic activities may trigger economic disorder and social unrest, therefore,
planners usually prefer to ignore such areas and leave them to remain inside the city.
However, this tendency can neither ensure the security of informal economic activities
nor the control on shadow economy of the country, which leaves a dangerous grey area
where corruption and crime can thrive in an alarming rate (Changging, et al. 2007).
Hossain (2008) revealed that in the Global South the informal dwellers as well as the
poor migrants are often used as the component of the political development procedure,
however, they are literally excluded from the urban policy.

[ Negative ] [ Positive ]

Eviction

Labour intensive

& demolition Informal o
Don’t address in plans WirbetilizELion &
o i Urban growth
& policies <«  Economic | oo g _
Demand-responsive

Considered as
‘Illegal’ businesses

Activities .
Innovation

Figure 1: Conceptual framework of informal sector — neighborhood retailing
Source: Developed by authors.

Considering the role and contribution of informal sector in urban economy and in urban
structure, it is necessary to plan for the informal economic activities by incorporating
them with the formal sector or with the structure of city to mainstream in planning
process. Potsiou (2010) noted that the Albanian government used to deal with the
informal development as a problem, however, later a law was enacted and passed by the
parliament to support the legalization process of informal (illegal settlements and
construction) developments. This was done to come up with a solution, which is similar
to the suggestions of the report ‘Urban Planning for City Leaders’ by UN-Habitat (2013),
suggested to facilitate the urban informal sector. Similarly, several other research (e.g.
Nahrin, 2017; Rahman and Ley, 2020; Halder, 2019; Hussain, 2013; Hossain, 2012;
Rahman, 2013; Rahman et al. 2013; Rahman, 2007)suggested for integrating informal
sector with the formal sector and the city system or structure. In short, the importance of
informal economy is clearly mentioned and the innovation for the sector is suggested.

3. Methodology

A case study approach and qualitative methods were followed for this research. A
detailed case study was done in the Ward 7 of Dhaka North City Corporation (DNCC),
located in the Mirpur Section 2 area. As the main focus of this research is to study the
informal economic activities and particularly the neighborhood trading (or street
vending) within a residential area, the Ward 7 which is a highly populated residential
area with a variety of urban informal activities is an ideal location for this study.
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Required data were collected from both the primary and secondary sources. Relevant
books, published journal papers and online resources as well as unpublished documents
were studied and reviewed. However, secondary data and resources on this topic for
Dhaka city are very limited. Moreover, most of the published documents discus only
about the informal economy or informal housing such as slums and squatters whilst
street vending is very few.

For the primary data collection, both the observation and detailed interview of the
persons who are engaged in informal economic activities (e.g. neighborhood retailing or
street vending) were conducted. The neighborhood retailers (street vendors)both mobile
and immobile were considered. Observation of the street vendors was done with a
specific checklist to identify their types or category, location and seating place (e.g. on
road or footpath or in vacant plot) and pattern. Whilst observing, a sketch or map of the
neighborhood retailing was drawn and also their GPS coordinates have been recorded.
Then the base map of the neighborhood retailing activities for the study area location
was prepared superimposing the coordinates with the map from Google Earth.

For questionnaire survey, stratified sampling method was followed to identify the sample
respondents. All the neighborhood retailers were grouped under different types or
categories and the proportionate sample was drawn randomly from each group. A total
50 street vendor so neighborhood retailers were identified, proportionate from each of
the category, as shown in Table 1.A questionnaire was prepared and followed during the
interview to facilitate/guide the discussion. The questionnaire interview was mainly to
collect information related to the socio-economic conditions such as income and
expenditure, establishment cost and age of the business, respondent's migration details
(e.g. living place, birth place, migration year, reason of migration), overall number of
people served by the business, monthly income-expenditure-profit from the business,
eviction history and the reasons of eviction.

Table 1: Sample size from different categories of neighborhood economic activities

Categories of Informal Economic Activities (Street Sample Size
Vending)

Meat Shop

Fish Shop

Vegetable

Tea Stall

Saloon

Cobbler

Street Food

Chotpati

Fruit

Flexiload and Bkash

Toys & Cosmetics

Home Appliances

Papers & Broken Accessories
Total 50

NN |O1OU1|0O(N| (00| 0ofw|w

N

The primary data were collected in January 2019. Both the week-days and weekends
were considered, two slots of one hour (e.g. morning 10 am to 11 am and evening 6 pm
to 7 pm) in each day, for observation and interview surveys. Data were collected during
the normal sunny days. Collected numerical data were analyzed using MS Excel to
understand the income and expenditure etc. Content analysis was done for analyzing
qualitative data derived from the respondents. ArcGIS was applied to prepare the spatial
pattern and locational map of roadside informal commercial activities.
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4. Profile of the Case Study Area

The study area is located in Ward 7 of DNCC. The Ward 7 is situated partly in
Pallabithana and Mirpurthana. Total area of the Ward 7 is around 1.88 sg. km where
about 113,750 people (or 26,844 households) live in a total 2,981 holdings (BBS, 2011;
DNCC, 2014; RAJUK, 2016). Thus, the population density of the area is 60,666 persons
per sg. km. Existing land use pattern of the area is dominated by residential
development; almost 63% of the area is for residential use (DNCC, 2014; RAJUK, 2016)
whilst the remaining are for roads, shopping, institutions and open spaces. Important
landmark features in this area are: National Cricket Stadium, Commerce College,
Directorate of Primary Education, Prashika, Gramen Bank, etc.

Legend
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Figure 2: Ward 7 of DNCC (left) and the location of case study area in Ward 7 (right)
Source: Prepared by Authors, 2019.

The survey for case study was done in Ward 7, the Block G, Block G1 and H in Mirpur
Section 2 (as shown in Figure 2). The total area of surveyed or case study location is a
portion of the Ward 7, only about 0.20 sqg. km area.

Legend
Tertiary Road
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wssm Primary Road
1 inch = 0.03 miles

Structure

Figure 3: Hierarchy of the roads in the study area
Source: Prepared by Authors, 2019.

Informal commercial activities are often performed on or beside roads. Therefore, a clear
idea about the types of roads and their width and characteristics is needed. Three
different types of roads are available in the study area. As shown in Figure 3, these are:
primary roads, secondary roads, and tertiary roads. Primary roads are very wide where
public buses are operating, tertiary roads are the narrow allay streets that connects the
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residential buildings, and secondary roads are between primary and tertiary roads which
divides between two housing blocks.

5. Results from the Case Study

This section reports on the results derived from the case study; particularly on the
category or types of informal economic activities(e.g. neighborhood retailing or street
vending) and their spatial distribution pattern as well as the number of people served by
those activities.

5.1 Categories of Neighborhood Informal Retail Activities

The informal economic activities or neighborhood retailing found from the observation
survey can be categorized in two broader groups: mobileretailing activities and
immobileretailing activities. Immobile retailing activities have a specified or fixed place
for the vendors to sit, usually on footpaths or carriage way of road and beside the roads,
every day and perform their business. On the other hand, the mobile retailing activities
do not have any fixed place for the vendors to sit; the hawkers’ huckster on roads from
here to there using the rickshaw-vans.

Table 2 shows the existing number of immobile and mobile neighborhood retailing
activities of different types. For the mobile retailing activities, the numbers are the hourly
average of traders observed. A total 87 mobile retailers of nine different types were
found in a given hour and the majority of them are for selling vegetables, fruits, street
foods, toys and cosmetics. On the other hand, there are a total 139 immobile
neighborhood retailers of 12 different types; of which the majority (40) are tea-stalls and
34 are selling street foods. Selling vegetables or fruits are also significant in numbers, 11
and 17 respectively, of immobile retailing activities. Figure 4 shows the location of
different immobile informal retailing activities and Figure 5 shows the photographs of
their current situation.

Table 2: Types and numbers of immobile and mobile neighborhood retailing

Category or Types of Activities Immobile Retailers Mobile Retailers
(Total Number) (Avg. per hour observed)
Selling vegetables 11 28
Meat selling 4 2
Fish selling 7 5
Fruits selling 17 11
Street food 34 19
Chotpati 9 00
Tea-stall 40 00
Home appliances 4 6
Toys & cosmetics 3 11
Saloon 2 00
Cobbler 5 00
Flexiload and Bkash 3 00
Papers & broken accessories 00 5
Total 139 87




Informal Economic Activities in Residential Areas of Dhaka City: Empirical Evidence

- N
w -
.
-
%% !
* S
A= ‘s
L -~ 2
& *
-
R - *
- . *
A %
* a
A K
A - *
« b
Legend o
:  HomeAppllances @  Cobbler £ 3
+ Toys&Cosmatcs @ Vegetable -
L] " .
st e 1inch = 0.03 miles
Frunt A Meat Shop
W Chotpati A TeasStall @
B Flexiload & Bhash Road
Saloon Structure

Figure 4: Location of different immobile neighborhood retailing
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Figure 5: Photographs of immaobile neighborhood retailing activities

143



144 The Jahangirnagar Review: Part 11: Social Sciences, Vol. XLIII, 2019

5.2 The Number of Years in Neighborhood Retailing and People Served

Of the 50 sample respondents of street vendors, 25 of them (50%) mentioned that they
are in the respective business (neighborhood retailing or street vending activities) for a
period of 1 to 5 years. About 17 respondents (34%) are involved in the respective
businesses for 6 to 10 years whist only 8 respondents (16%)are for more than 10 years.

The total number of people usually served by a neighborhood retailer in a day actually
vary on the nature or type of the businesses and the size (investment or land area). A
total 18 respondents (36%) mentioned that in a typical day each of them serveson
average around less than 50 people. Whatever, almost 45 respondents (90%)reported that
each of them usually serves around 1 to 200 people every day. Nevertheless, the street
vendors selling street-food mentioned that they usually serve comparatively a larger
amount of people.

5.3 Seating Place and Spatial Pattern of Immobile Neighborhood Retailing Activities

The location or seating place for the immobile neighborhood retailing activities are: on
roads, on footpaths, empty place beside the roads or footpaths, vacant plot or space
adjacent to the roads. Of the 139 immobile neighborhood retailers in the study area,
almost 49% are seating on the roads whilst 43% are on footpaths and the remaining 8%
are in the vacant places (as shown in Figure 6).

®Road ™ Footpath = Vacant

Figure 6: Seating place of the immobile neighborhood retailing activities



Informal Economic Activities in Residential Areas of Dhaka City: Empirical Evidence 145

Pattern of Informal Activities

2

Legend

Mini Bazar

. Linear Pattern
I Most Evicted Road
Road 1 inch = 0.03 miles

Structure

Figure 7: Spatial pattern of the immobile neighborhood retailing activities

Figure 7 shows the spatial pattern of the immobile neighborhood retailing activities. Two
linear patterns of the immobile neighborhood retailing activities or street vendors are
found; in the left blue line there are a large number of tea-stalls whilst in the right blue
line there are a large number of shops for street-foods. Three different mini-bazar (or
small market like) are formed whilst the red line depicts the road or zone where street-
vendors experienced highest number of evictions.

5.4. Socio-economic Condition of Neighborhood Informal Retailers

This section reports the social aspects of neighborhood retailers; particularly the
migration history of retailers or street vendors, the amount of money they invested in
retail business and their income/expenditure, and their eviction history.

The respondents are migrated from 18 different districts; mainly from Brahmanbaria,
Kishorgonj, Barishal, Sirajgonj, and Kurigram. Of the 50 respondents, the highest 7 of
them (14%) were born in Brahmanbaria district. The respondents were asked when or
how many years ago they moved in Dhaka. Figure 8 shows that the majority, 17 (34%)
of them, mentioned between 2006 and 2010 whilst 14 (28%) are between 2001 and 2005,
and only 3 (6%) of them migrated very recently (between 2016 and 2018). The main
reasons for their migration in Dhaka and involving in neighborhood retailing activities
are shown in Figure 9. The majority of them (41%) mainly migrated due to poverty in
the village.
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Figure 8: Proportion of the respondents and the year when they migrated in Dhaka

2% 9% Reason of Migration

13% = Flood
‘ ® River Erosion

= Unemployment

B Poverty
H Bussiness

= Education

Figure 9: Major causes of migration in Dhaka for neighborhood retailers

The types of dwelling units or living places of the neighborhood retailers (business-
owners and workers) were analyzed. of the 50 sample, as see in Figure 10, only 2 (4%)
of them live in buildings whilst 27 (54%) of them live in tin-shed house, only 4 (8%) of
them live in slums and the remaining 17 (34%) of them live in a shared home as a sub-let
tenant.

4% Living Place

H Slum
B Tin-shed

= Sublet

Figure 10: Living places of people engaged in neighborhood retailing
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The average establishment cost of different neighborhood informal retailersand their
monthly average income, expenditure and savings are shown in Table 3. The highest
investment cost is for the tea-stalls (average BDT 33,512) and the lowest is for Cobbler
(average BDT 4,000).

Table 3: Average establishment cost of neighborhood retailers and their monthly average
income, expenditure and savings (BD Tk)

Categories of Neighborh ood Establishment Income Expenditure Savings(Tk/month)
Retailing Activities Cost (Tk) (Tk/month) (Tk/month)
Meat shop 12,200 37,800 31,500 6,300
Fish shop 9,733 23,000 20,000 3,000
Vegetable 21,175 24,700 22,100 2,600
Tea-stall 33,512 40,100 37,400 2,700
Saloon 4,900 7,800 7,000 800
Cobbler 4,000 17,500 16,800 700
Street food 24,900 37,800 35,000 2,800
Chotpati 28,080 42,000 41,000 1,000
Fruits 24,680 24,200 22,100 2,100
Flexiload and Bkash 16,000 25,900 19,500 6,400
Toys & cosmetics 12,300 16,700 16,000 700
Home appliances 28,450 23,600 22,500 1,100
Papers &broken accessories 20,650 17,300 16,600 700

5.5. Evictions of the Neighborhood Informal Retail Activities

Of the 50 respondents, only 9 of them (18%) mentioned that they have not yet
experienced or faced any eviction. A total 22 (44%) of the respondents have experienced
eviction for 4 to 6 times whilst 2 (4%) of them faced more than 10 times (as seen in
Figure 11).

50% -
40% -
30% -
20% -

10% | o4
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times times times Above
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Figure 11: Number of evictions experienced by the neighborhood informal retailers
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Figure 12: Types of the evictions

The evictions faced by the neighborhood informal retailers or street vendors can be
categorized in following three groups: getting notice from the relevant agency, police
attack® without prior informing, and complete demolition of the retail shop. Figure 12
shows the percentage of the respondents have experienced different types of evections;
almost 30 (60%) had police attack and only 5 (11%) of them had evection with a prior
notice or information whilst 15 (30%) had a complete demolition. The respondents were
asked the main reasons for the evections. The major causes of the evections were
reported by the respondents are:

Extortion from political or local goons and police;
Reconstruction or widening of the roads or footpaths;

Regular or periodic actions of relevant law enforcing authority;
Pressure from the local residents; and

Sports or matches in Sher-E-Bangla National Cricket Stadium.

Whatever, the respondents seem to have two different views regarding legalizing of
informal retail activities. The main reason why they think some sort of legalizing or
permitting of informal retail activities are: they already become quasi-formal and thus
security in business (no more fear of eviction) is required and thus possible higher
profits. In contrast, those who consider not having legalized or permitted (continue as
informal) is good for them mainly because: they are poor and would not able to pay
additional taxes (they perceive that having a legal entity may impose them burden of
additional fees or taxes), and potentially a higher cost of initial investment or higher rent
for shops or additional increase of utility or maintenance costs.

6. Discussion and Conclusions

A variety of diverse informal economic activities or neighborhood retailing activities are
available in the residential areas and neighborhoods of Dhaka city. The retailing or street
vending activities in the residential areas or neighborhood of Dhaka is not new.

! As the informal retail activities are performed on roads or footpaths and they do not have
permission for doing so, police try to evict them.
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However, recently this become one of the very common features of this city. The
neighborhood retailing or street-vending activities in the residential areas are two
different types: mobile retailing and immobile retailing. Among the immobile retailing
activities, the tea-stalls and selling street foods are the dominant. In contrasts, selling
vegetables and fruits or street food are the dominant among the mobile retailing
activities. The street vendors are found both on the footpaths and in the carriage ways of
roads. A linear pattern is formed by the neighborhood retailers along the major roads but
few concentrations, similar to a small bazar, are found beside the school and mosque.
These neighborhood retailing activities are regularly serving a significant portion of
people.

The majority of the neighborhood retailers are migrated from other districts and they are
engaged in the irrespective business for a longer period, for instance, for the last 10
years. The majority of them migrated between 2001 and 2010 and mostly due to their
poverty in respective village. However, they reported that yet their income or economic
condition is not good enough for living a decent urban life. Therefore, the majority of
them live in a tin-shed house or in a sub-let similar to slum or squatter situation.

The initial investment cost is not same for different types or size of neighborhood
informal retailing activities. Usually the immobile retailing requires more investment
than the mobile retailing. The tea-stalls and selling chotpoti or street foods require
comparatively higher investment cost as well as generate more profits compared with
others. Whatever, the city authority often seems very hostile towards these neighborhood
retailing. With a few exceptions, almost all the neighborhood retailers have experienced
the evictions. Attack by police or different law enforcement agencies are very common
and many of the respondents mentioned that they were evicted for almost to 6 times.
However, since there is an effective demand of neighborhood retailing, particularly
among the low-income people of the city, eviction seems to be a wrong strategy.
Moreover, the neighborhood retailing activities are now become an important and
integral part of socio-economic and cultural aspects of the city. This sector provides
employment and earnings for many unemployed poor migrants from rural areas and also
serving many people of the society. The economy of neighborhood retailing is also large.
Therefore, it might be better if neighborhood retailing activities are incorporated in urban
planning practice and also in urban sector policy. The linear pattern of neighborhood
retailing along the major roads is probably because of the demand, therefore, allocating
dedicated space for retailing along those roads in a systematic way could have better
results.

Recently, India provided a policy that specifically addresses street vendors and provided
guidelines for managing them. Other country, such as Peru, Kenya, China, Albania also
had similar issue related to street vendors and they have come up with their own
innovative solutions. Renowned economist Hernando De Soto suggested that instead of
condemning the onslaught of informality, the government should recognize informality,
by loosening restrictions and cutting bureaucracy, informal trade and informal markets
will expand, and their incorporation into the formal economy will benefit both sectors of
the economy (Marquez, 1990). Therefore, the similar initiative could be taken for the
neighborhood retailing or street vending activities within the residential areas in urban
Bangladesh.
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The street vendors could be allocated a designed space (beside the road or on public
land) for performing their business and the city authority could collect a minimal token
money from vendors for the possession. This may also help creating a good public space
with shops and cultural-festive mode. A policy concerning informal activities,
particularly neighborhood retailing or street vendor activities should be initiated. The
local government authority such as Dhaka North City Corporation (DNCC) or Dhaka
South City Corporation (DSCC) could have a dedicated wing for managing the informal
sector and particularly the neighborhood retailing or street vending. A financial scheme
under the social safety-net program could be introduced for a specific time frame with a
view to assist the street vendors who are below the poverty line. Such scheme should
allow the borrowers to repay the loan in several installments.

The results of this paper will be helpful for the policy makers and for the city authority to
deal with informal activities. The findings would be helpful for similar other areas of
Dhaka city or for other cities similar to Dhaka. This paper provides an avenue for further
research on: analyzing how the socioeconomic conditions of the informal sector
activities influence the city or city environment; providing specific solutions for informal
retail activities to incorporate in planning/developing practice; detailed layout plan and
urban design along the roads incorporating informal activities; detailed financial analysis
of such plan; how the urban and the local political bodies interact with the informal
activities such as street vending, and extortion or power relation (political dynamics)
related to the informal activities or neighborhood retailing.
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Abstract: Affordable and adequate service facilities for a community is considered as a
prerequisite for development. This study determined the service area and service gap of
different facilities for an urban area in the GIS environment. To fulfill the objective of this
study, secondary data were utilized. Using Network Analyst Tool in ArcGIS, the served,
unserved, and over served areas for existing primary schools, hospitals, and police stations
were calculated based on the existing road network in the study area, Khulna City Corporation
(KCC).The analysis shows that still after the four years of Sustainable Development Goals
(SDGs) declaration, the unserved area for primary school, hospital, and police station were
respectively 23.92%, 63.26%, and 16.60% of the total area. There are extra hospitals in some
words, where no health service facilities in some places, especially in ward no 12 and 31. The
illustration of service coverage areas of each service facility shows that service facilities are
not properly distributed and concentrated in the center of the study area. The overall analysis
demonstrated the need for service facilities in the northern and southern portion of the study
area. Providing sufficient service facilities in the unserved areas to ensure quality education,
health, security, and protection for all the people of the study area will help fulfill the targets of
SDGs.

Keywords: Khulna City Corporation; Network Analysis, Service facilities.

1. Introduction

There has been rapid population growth and urbanization in the Asia-Pacific region
(Alam & Mondal, 2018). Countries across the world are experiencing similar trends in
the access of service facilities with an increase in the demand for services, especially in
the urban areas due to enormous population growth, population aging, and the market
revolution(Shohet & Lavy, 2017). As the most important need in the 21* century in the
world, providing quality education and good health to every person is prioritized(World
Bank, 2016). Moreover, all countries over the world have been emphasizing more on
these sectors to achieve all the targets of the sustainable development goals (SDGs)
within 2030. The Asia-Pacific region is rapidly urbanizing, and the growth and
concentration of urban areas have led to increased demand for better urban service
facilities(Morshed, et al., 2020). In this regard, assessment of existing service facilities,
their area coverage, and how much these existing facilities are satisfying the local people
became more important.

The UN adopted the Global Goals as a global appeal in 2015 to combat poverty, protect
the environment, and ensure stability and prosperity for all by 2030 (UNDP, 2020).To
achieve SDG 3: Ensure healthy lives and promote wellbeing for all at all ages, the
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improvement of the existing hospital and clinical service facilities should be improved.
Moreover, due to rapid urbanization, the environment so as the climate has been
changing for which the continuing burden of HIV and other diseases, and emerging
challenges such as non-communicable diseases are spreading. While some countries
have made impressive progress in the health sector, developing countries, especially
countries in the Asia-Pacific region such as Bangladesh couldn’t improve that much. The
same progression scenario has also been observed in the case of SDG 4: Ensure inclusive
and equitable quality education and promote lifelong learning opportunities for all. To
make a city sustainable and for smooth progress towards achieving SDGs, ensuring good
health and quality education sector for all including spreading peace, justice (SDG 16) is
the most important task to do for the government and responsible authorities.

The way the infrastructure needs are defined and planed and how they are then created,
based on organizational expenditure irrespective of the sector, and are delivered. In this
respect, the integration of GIS can help predict potential parcel needs by parcel basis
(Garner et al., 1993). Infrastructure interventions were known as the first large-scale city
planning. Sustainable cities greatly depend on Infrastructure, where sustainable
structures depend on proper planning(Alam & Haque, 2018). The threshold method in
this case will assist in the advancement of a service's ultimate ability to ensure a better
future. As a developing country, Bangladesh is not, as it should be, happy with its utility
services and facilities. While Dhaka is the capital city of the country with many different
services and facilities, the current services in Khulna are entirely incompatible with the
capital(Alam & Mondal, 2018). Corruption, inadequate government income is a
particular explanation behind the situation because of a lack of contact and road
networks. Due to the poor road network system, the people of the remote corner of the
city fail to get the service facilities in accordance with their needs. Some of the areas
remain under the area with unserved zone and service facilities remained inaccessible to
the people of a little portion of the city. The proper identification of these areas for
providing service facilities in these areas is essential to achieve all the targets of SDGs.
The network analysis tool in ArcGIS has been widely used for identifying the served,
unserved, and over served areas of any service facilities, based on the existing road
network (Tabassum et al., 2018; Arora & Pandey, 2011). This tool is used to spatially
represent the influential area of any facilities or services in the GIS environment (Depren
& Yavuz, 2018).

Most of the previous studies have focused on assessing the status of water supply and
sanitation conditions in the urban areas or urban slums (Alam & Haque, 2018; Alam &
Mondal, 2018; Wankhade, 2015). These studies were focused on field survey data
collected from the respondents of a community. Services such as hospitals and police
stations usually serve a comparatively large area and depend on the road network. In
these cases, Network Analysis is the best option to determine the service coverage area
of any service facilities (Hevey, 2018). Though some of the previous studies have
assessed the status of health service facilities in the urban areas (Brin & McAuliffe,
2018; Cunningham et al., 2012; Butt & Run, 2010), assessment of primary school and
police station service facility coverage area was not getting proper attention. Moreover,
the Network Analyst Tool in ArcGIS was not utilized in any previous studies to
determine the area coverage of police stations. This study utilized the Network Analyst
Tool in ArcGIS to determine the area coverage of primary school, hospital, and police
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station service facilities in the Khulna City Corporation (KCC) area and identified the
served, unserved and over served zones of the facilities. Such an assessment process will
motivate the policymakers and responsible authorities to give attention to identifying the
unserved areas for all-important service facilities, service gaps for ensuring minimum
service facilities to all people across the city. This will accelerate the process of
achieving all the targets of SDGs within a limited period.

2. Methods and Materials
2.1 Study Area

Khulna city is situated at the bank of the Bhairab-Rupsha River, Khulna District, Figure
1 (officially known as the Khulna City Corporation- KCC) (Haque et al., 2020; Fattah et
al., 2019). KCC is well connected by a multimodal transport system with the capital city
of Dhaka and other nearby cities with different mediums like rail, highway, river, and air
transport. With a well-integrated urban transit network, the City has a large influx of
people from surrounding towns and regions. This city provides all types of urban
facilities and services. In the KCC there live an estimated 45.65 sq km of approximately
1.5 million people(Fattah et al., 2020;Haque et al., 2020).
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Figure 1: Study area map (Khulna City Corporation).

The concept of the linear city is directly linked with the Khulna City Corporation area
which is also known as a low-lying city in southwestern Bangladesh. Khulna holds the
third position based on the area in Bangladesh and can be identified as an trade city with
a port. The candidate area is very near to the mean sea level (Haque et al., 2019). Among
the major cities of Bangladesh, Dhaka and Chattogram are comparatively developed than
Khulna. Most of the service facilities are not provided adequately as needed. Again, due
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to urbanization and other development projects taken by the government of Bangladesh,
population growth and urban expansion have been observed at a higher rate in KCC than
in the districts of the southwestern portion of the country. For ensuring sustainability and
achieving the targets of sustainable development goals (SDGSs), the proper distribution of
service facilities is a must. That’s why the assessment of existing service facilities in the
KCC area is becomingan important issue to take into consideration.

Table 2: Study area details at a glance.

Criteria Status
Area 45.65 Km2
Population 15,00,689
Population density 32874
Thana 5
Ward 31
Road length 356.18 Km
Supermarket 4
Government hospital 2
Number of parks 6
Primary School (KCC) 51
Moktob 383
Secondary School (KCC) 3

Source: BBS, 2015; KCC, 2019

2.2 Data Collection

This study used secondary data sources to fulfill the objective of the study. Secondary
data such as the location of primary school, police stations, hospitals, and existing road
network data were collected from KCC and Khulna Development Authority (KDA).
Different information about the study area was collected from the city corporation
website.

2.3 Threshold Calculation

Based on the presence of service facilities, at first, ward wise population data was
collected. Then the value without facilities was determined at this & higher level (Ag),
and with this & smaller level (Ps). The PRLDR-2004 is presented in Table was used 2 to
calculate the deficiency from the standard service facilities value. From the local
standard, there is no provision for the required space for a police station.

Table 2: Space Standards for Urban Community Facilities in acres by population size

Community Education Facility per
facilities Population size 1000
2500 5000 10000 15000 20000 25000 50000 100000 150000 Population
Primary School 0.3 0.6 1.0 1.2 1.6 2.0 4.0 8.0 12.0 0.08
Health
Small Clinic* 0.6 0.8 1.0 2.0 0.04
Hospital* 4.0 6.0 0.04

Source: Islam, 2009
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Threshold population=(100 x Ps)/(Ag + Ps)
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Figure 2: Threshold population calculation.

The population threshold for each facility was shown on the diagram and the required
number of each type of service facility was determined. The difference between existing
facilities and required facilities was sorted for a recommendation. The crossing point
reveals the population threshold.

2.4 Network Analysis

The Network Analysis tool is used to determine the shortest distance between two places
(Luke 2009) and to identify the network coverage of any service facilities (Rekha et al.
2017;Haque et al., 2020). For finding the service area entity, the Network Analysis Tool
of geo-spatial environment are extensively used in health facilities mapping, (Thannoun,
Ali and Mustafa 2014, Hevey 2018, Brun and McAuliffe 2018),transportation facility
planning (Elsheikh et al. 2016, Arora and Pandey 2011, Kharel et al. 2019), valuation of
ecosystem service (Cooper 2010),and city provision facility valuation (Lawal and
Anyiam 2019, Rekha et al. 2017, Modinpuroju et al., 2016). This tool was used in this
study to calculate the served, unserved, and over served area for service facilities such as
primary schools, hospitals, and police stations at Khulna City Corporation based on the
existing road networks in the study area. The served area for a hospital, primary school,
and police station were considered respectively 5 Km, 1 Km, and 5 Km distance from the
location of each facility.

3. Analysis and Interpretation
3.1 Education Facilities (Primary School)

Since 2000, there has been observed enormous progress in achieving the goal of
universal primary education. In SDGs, primary education has found extra focus. The
government of Bangladesh also trying to ensure primary education for all children across
the country. In KCC, there are 51 primary schools. Using Network Analysis Tool in
ArcGIS, it is found that these primary school has been serving 10.67% of the KCC area,
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where the over served area was found 65.41% and the unserved area was calculated
23.92% of the total KCC area (Table 3, Figure 3). The primary education facilities are
within walking distance of most school children. Since the economic situation in this
sector is marginally stronger, they are aware of basic education. The distant KCC area is
primarily the lower site for the installations. The transport facilities are not good. There
is another reason that the applicant area is not in a livable state because most are used to
cultivate fish as the Gher. The unshifted area, therefore, does not influence educational
facilities in the entire city. Some parts of Ward No. 31,24,4 and 3 in particular provide
lower levels of primary school than other regions.

Table 3: Primary school service coverage status of KCC

Status Area (Km?) Percentage
Unserved Area 10.92 23.92%
Served Area 4.87 10.67%
Over Served Area 29.86 65.41%
Total 45.65 100.00%
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Figure 3: illustration of primary school service area using Network Analysis Tools in GIS.

3.2 Health Facilities (Hospital)

There are 34 hospitals (Two government hospitals) available in the KCC area. Most of
the hospitals are located in the south zone of the study area (Figure 3). Using Network
Analysis Tool in ArcGIS, the unserved area for hospital service facilities was calculated
63.26% of the total KCC area, where the served area was found 13.36% and the
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overserved area was 23.37% of the total KCC area (Table 4). Figure 3 shows that most
of the served and overserved areas are in the middle portion (center of the city) of the
study area. Most of the northwestern parts of the KCC area are under the unserved
area.However, the transport services from the central point of view are simpler for the
entire city. There are low-cost ambulance service facilities for the city people.

Table 4: Hospital service coverage status of KCC

Status Area(Km?) Percentage

Unserved Area 28.88 63.26%

Served Area 6.10 13.36%

Over Served Area 10.67 23.37%

Total 45.65 100.00%
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Figure 4: Hllustration of hospital service area using Network Analysis Tools in GIS.

In the north portion of the study area, there are no hospitals nearby, especially in the 3, 4,
and 5 no ward. So, people face serious problems sometimes. The southern part of the
KCC area also under the unserved area, though the population density is high in this
portion, especially in ward no 31, and people of low-income level live in there.

3.3 Security Service (Police Station)

There are five police stations under the KCC area and one police station in each thana.
Besides these, few police boxes are available around the city. Most of the police station
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and police boxes are located in the middle portion of the study area (Figure 5). The GIS-
based Network Analysis in Figure 5 and Table 5 shows that 16.60% of the total KCC
area is unserved, whereas 22.16% are served and 61.14% of the total area is over served.
This shows the good condition of police station service facilities in the study area. The
areas far from the city Centre, agricultural land, or bare land are found as unserved areas
as there is no access road network.

Table 5: Police station service coverage status of KCC

Status Area (Km?) Percentage

Unserved Area 7.58 16.60%

Served Area 10.16 22.26%

Over Served Area 27.91 61.14%

Total 45.65 100.00%
89°30'0"E 89°32'30"E 89°35'0"E

Khan Jahan Ali

22°54'0"N

W %
Dighalia : >

Terokhada s

22°52'30"N

Legend
O Police Station
®€ Overserved Area
®€ Served Area
Unserved Area
C3 KCC Boundary

22°51'0"N

Dumuria

z
2 Road Natwork
-
Z‘.
Rupsa

z
4
o0
S
o
(a1}

0 075 15 3

Batiagahata Miles

22°46'30"N

Projections: UTM Zone 45N
Linear Unit: Meter

Figure 5: Hlustration of police station service area using Network Analysis Tools in GIS.

4, Conclusion

To achieve the goals and targets of SDGs, ensuring all service facilities to all the people
of a community is the utmost concern. In this regard, the assessment of the current status
of all service facilities including identifying the service area and service gap of all
facilities is essential. This study spatiotemporally illustrated the service area of existing
primary schools, hospitals, and police stations in the KCC area by using Network
Analyst Tools in ArcGIS based on the existing road network of KCC. The served area of
primary school, hospital, and the police station was calculated respectively 10.67%,
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13.36%, and 22.26% of the total study area. The over served area for these facilities was
calculated 65.41%, 23.37%, and 61.14% respectively. Though the status of primary
school and police station service facilities is in moderately good condition hospital
service facilities pose 63.26% unserved areas. The illustration of service coverage areas
of each service facility shows that service facilities are not properly distributed and
concentrated in the center of the study area. The overall study demonstrated the need for
uniform distribution of service facilities in the study area and improvement of the
existing road networks including service facilities. Further study can focus on how much
these service facilities are satisfying the local people of the served, unserved, and
overserved areas to measure the quality of the services.
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Abstract: The coastal zone of Bangladesh is conjured with multiple vulnerabilities due to both
natural and manmade natural disasters. Recent evidences and researches showed that among
the natural disasters, salinity intrusion is considered as a creeping disaster which is not only
creating a major threat for coastal lives but also making a wide area of the coastal agricultural,
forest and fresh water availability in critical condition. Keeping such notion in consideration,
this study has assessed the extent of salinity intrusion and its impact on agricultural land use in
south —west costal area in the country by taking Gabura union of Satkhira district as a case
study. Based on primary and secondary data, the study adopted both experimental and non-
experimental research approach which included chemical analysis of soil and water of selected
samples, mapping extent of salinity intrusion through GIS, exploring farmers’ perceptions
through interviews and questionnaire survey on the impact of salinity on agriculture land use
and practices. Through chemical analysis of soil and water the study revealed that the soils’
salinity in shrimp farm areas is comparatively high than other areas in the union. The pH value
also found higher than the standard value which indicated that salinity is comparatively high
near in Sundarban (Mangrove forest), mostly in south west corner of the study area. The most
dominated agriculture land use area which comprises the middle of the Gabura union are
consisted with moderate salinity. However, from the farmer perceptional assessment this study
revealed that the farmers of the study area are being disproportionately impacted by salinity as
some farmers of this union transformed their crop lands into shrimp cultivation and
consequently adopted alternative livelihood, whereas some farmers are still practicing the rice
cultivation, mostly cultivated the salinity tolerance species.

Keywords: salinity; water logging; shrimp farm; livelihood

Introduction

In worldwide, there is a growing concern on the environmental decline, particularly in
the coastal areas of developing countries, which are home to a large and growing
proportion of the world’s population. In Bangladesh, around 32% of its’ total land area
comprises costal area where mostly the poorest people live, is conjured with both
multiple vulnerabilities and opportunities (Islam, 2004; BBS, 2001). Along with other
natural disasters like cyclone, tidal surges and floods, the people of the coastal areas in
the country are now suffering from salinity intrusion. It is frequently asserted that
upstream freshwater flow is lessen day by day, resulted salinization in the downstream
with a huge fluctuation of both soil and water salinity. Moreover, frequent cyclonic
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hazards commenced with tidal surges is accelerating the salinity intrusion towards the
inland areas. Saline water penetrated into the inland overflowing of the polders or inside
into the leakage during tidal surges. Staying saline water for a long time inside the
polders due to weak outflowing mechanism, a huge waterlogging is observed in many
parts of the coastal districts in the county which increases salinity level in soil and water
(Abedin, 2010). This salinity intrusion in the coastal area is also anticipated to be
aggravated by sea level rise in future as an outcome of climate change.

Compare to the other coastal areas of the country, the ecological condition in the
southwest coastal part now is in more critical condition in context of the severity of
salinity. Data shows that more than 0.37 million hectares (out of 1.14 million hectares)
of arable land under different cropping seasons in southwest coastal area, mainly in the
greater Khulna regions became affected seriously by salinity (NWMP, 2001). Due to
presence of salinity in water and soil, the people living not only near the coast, but also
towards the inland have also been facing many problems, starting from drinking water,
agriculture, food production to their basic needs like health and shelters. Long ago,
Nicholls and Leatherman (1995) identified that about 13 million people and more than
16% of rice production in Bangladesh would be affected if only 1m sea level rises. Other
than direct losses, main problems associated with sea-level rises like coastal erosion,
coastal infrastructure destruction i.e. road, embankments, irrigation, sewerage of coastal
towns, salinization and inundation of wells, loss of ecosystems and loss of biotic
resources etc. are also a great concerned for the country. In context of the production
vulnerability of staple crop rice due to increase of salinity, the World Bank (2000)
reveals two interrelated scenarios: (i) soil quality becomes degrade which inhibit the
normal production capacity of rice and (ii) as an outcome, rice fields will be converted
into shrimp ponds by the farmers for maximum benefit from their land. Following these
mechanism the total rice production will decrease on account of decreases of rice field
areas.

IPCC (2005) projected that salinity intrusion due to sea level rise will displace millions
of coastal inhabitants of Bangladesh as it will inundate a huge floodplain and low lying
areas on which most of the people live and depend on their livelihoods. Similar finding is
also found in Finan’s (2009) research as it showed that saline water intrusion from the
Bay of Bengal could marginalized the livelihoods of the coastal people by not only
destroying their farming land, but also those peoples’ who are depended on fresh water
fishing. Moreover, the world heritage Sudarban could be abolished due to sea level rise.

But it is the fact that likewise in other coastal areas of the country, majority of the people
and their livelihoods in the southwest coast are sustained on natural resources, mostly on
agriculture and fishery, which contributes the dominant economic sectors. However,
recent evidence shows that as an alternative income and livelihood option, aquaculture is
gradually being adopted for many rural households (Islam, 2003). According to Baten et
al. (2015) more than 83 thousand hectares of land have been affected by salinity with
various degrees (CCC, 2007), and most of the land have been converted into shrimp
ponds. Though surface and ground water salinity include a complex combination of
factors like river flow, tides, rainfall, estuarine circulation, water, land management
practices and sea level rise (Khan, et al. 2011), due to various human activities such
deforestation, impact of “farakka” barrage as constructed by India, cultivated shrimp by
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converting fresh water land into saline water etc. also responsible to increase the salinity
in the coastal areas of the southwest region. This is how around 60% land of this area is
covered with salinity and the process is going on every day.

Objectives

The study empirically analyzes the impact of salinity on the coastal agricultural land of
Gabura union of Shymnagar upazila, Sathkhira District. The specific objectives of this
research are: (1) to assess the extent of salinity intrusion level of the study area. In doing
so, and investigate the impact of salinity on agriculture.

Study site and Methodology

Gabura union of Shyamnagar upazila at Satkhira district in Khulna division is situated
near Sundarban and also in coastal belt of Bangladesh, lies between 22°12°N to 22°17'N
latitudes and 89°14°E to 89°20°E longitudes. Study site is comprised of an area of 4,111
hectares of land. Total number of mouza (Smallest unit of administrative boundary of
local level) is 4. These are Gabura (1,050 ha.), Khalisabunia (1,105 ha.), Dumuria (729
ha.), Pasheimari (1,227 ha.). Two main rivers (kholpatua and kapatakha) flow two sides
of the Gabura union. The total population in this union is 32,417 people. The number of
male is 16,271 and female is 16,146 and the dependent populations are more than the
active p