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RECONCILIATION BETWEEN TAXATION AND GDP GROWTH IN BANGLADESH: ISSUES AND ARGUMENTS 
FOR SOCIAL JUSTICE 

 

Dr. AOULAD HOSEN 

CHAIRMAN 

ACADEMIC COMMITTEE 

SOCIAL SCIENCE GROUP 

NATIONAL UNIVERSITY 

GAZIPUR, BANGLADESH 

 

Md. ASAD 

FELLOW OF MASTER OF ADVANCED STUDIES IN ECONOMICS 

NATIONAL UNIVERSITY 

GAZIPUR, BANGLADESH 

 
ABSTRACT 

The study examines the relationship between Gross Domestic Product(GDP) growth and tax for the policy issues regarding long-term economic development of 

Bangladesh. This paper emphasizes the impact of taxation on GDP and demonstrates the influence that taxation has on the tax paying infant and small business 

firms. To analyze the relationship between GDP and tax, this research incorporated econometric models for time series data of Bangladesh over a period of 43 

years. For overall estimation, unit root tests such as Augmented Dickey-Fuller (ADF 1981) test and Kwiatkowski–Phillips–Schmidt–Shin (KPSS 1992) tests have been 

employed for the incorporation of the econometric time series model; Johansen-Juselius cointegration test (1990) has been introduced for the existence of cointe-

gration among the long run variables; Vector Error Correction Model (VECM) has been used for testing and assessing short-run association of cointregated series; 

Granger Causality Test (1969) has been used for unearthing pairwise causal relationship among the explained and all the other explanatory variables; and, finally 

stability tests by CUSUM and CUSUMSq have been deployed for examining whether the model is stable or not. The results show, if the Government in the long-run 

increases the collection of total tax revenue by one percent then the GDP will decrease to a 0.86 percent. The study concludes that the sustainable economic growth 

can only be achieved through a reformed tax policy on the basis of the country’s socioeconomic situation and the canons of taxation. 

 

KEYWORDS 
GDP, total tax revenue, gross domestics saving, canons of taxation and sustainable economic growth. 

 

JEL CODES 
B22, B23, C01, C02, C22, C53, C82, C87, E02, E62, H2. 

 

INTRODUCTION 
axation is the major source of any government’s revenue earning. Imposing tax is an intricate matter yet for covering government revenue earnings and 

ensuring steady tax policy and rate on different sectors. Every government should impose it prudently and optimistically by ensuring equity and social 

justice. In order to attract entrepreneurs, the Government of Bangladesh has been giving incentives in manufacturing and agricultural sectors since long. 

For the sake of economic assiduity, fiscal policy, including taxation, acts as a vital instrument of revenue earning all over the world. Taxation serves various devel-

opment purposes to which Bangladesh is no exception as it also dependents on tax for raising its development budget especially in the area of infrastructure and 

human development. Here the government sector can play a vital role in this regard. Long-run relationship between tax and economic growth is vital for the sound 

implementation of policies as well as for ensuring social justice and equity.  

The Government of Bangladesh adopted a vision to be a middle income country by the year 2021. It has also adopted one more vision to become a developed 

country and the 26th largest economy of the world by the year 2050. Under a Perspective Plan (2010-2021) the government has taken up some specific targets 

which incorporate issues such as achieve enhanced standard of living, better standard of education, improved quality of social justice, improved socio-economic 

milieu and sustainable development. In order to attain these marks, the government needs higher economic growth and for the higher economic growth it needs 

to improve the overall state of the infrastructure. To fulfill these issues, the target of GDP growth become plays a vigorous role in the economy. So here in 

perspective plan it was set out annually rise to 8.0 percent by 2015, and 10.0 percent by 2021 (Annual Report 2013-2014, 2015) 

The revenue collection or tax system of Bangladesh can be divided into two parts: direct taxi and indirect taxii. To achieve the aforementioned goals the Government 

of Bangladesh has almost indiscriminately raised all kinds of tax and VAT without giving any second thought on their future consequences. Besides, the government 

is also borrowing money from internal and external sources to fuel development budget, which would thus push the future tax burden to a new height. Imposing 

such a high rate of tax is a bad policy for a developing country like Bangladesh; which would eventually call in negative externalities. According to the Economic 

Studies of Brookings, high rate of tax reduces domestic consumption, savings, investments, and ultimately affects the GDP (Gale and Samwick 2014). A high rate 

of taxation could generate positive externalities only if then canons of taxation are the basis of such taxes is and only if such taxation creates positive incentives.  

An increase in indirect tax, like supplementary duty and VAT, at the local level will rise negative externalities on both marginal people and business community. In 

Bangladesh the extreme poverty rate has dropped to 12.9 percent and poverty rate has dropped to 23.2 percent in 2016 (BBS, HIES 2016) yet most of the people 

are still living in the lower middle class strata and are struggling to meet their basic needs. Therefore, to ensure social justice and welfare for the people at the 

margin the government should adopt an indirect tax policy based on the canons of equity to trigger positive externalities. Theory conveys that, GDP, Gross Do-

mestic Savings (GDS) and Total Tax Revenue (TTR) are interrelated (Keynes,1936). If the GDS increases then the GDP will increase but if the TTR increases then the 

GDS will fall. It ultimately means that the total investment will fall if the GDP falls. Figure 1.1 illustrates this relationship among GDP, GDS and TTR. Since the 1980s, 

all three of them are showing increasingly upward linear trend in Bangladesh while maintaining close link with each other.  

 
  

T 
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FIGURE 1.1: RELATIONSHIP OF GDP, TOTAL TAX REVENUE, AND GDS 

 
Source: National Board of Revenue (NBR) 

The year 1972 and 1976 observed huge fluctuation between the GDP and GDS. In 1971, the year of independence, and in 1975, the year that witnessed the brutal 

assassination of the father of the nation, the country’s savings were Tk.-167.50608 and Tk. -345.68894 cores respectively. However, its’ taxation (TTR) had never 

faced a decreasing trend. The GDP from 1972 to 1979 was relatively low; as a result, the GDS was also very low between 1976 and 1982. In 1980 the government 

had collected a huge amount of tax. After 1980, the GDS increase rate was more than that of the TTR and it had witnessed almost parallel rate of increase with 

that of the GDP. Therefore, by this analysis we could say that the GDS have huge impact on the GDP; more than that of the TTR, because the GDS increased the 

GDP by rising the overall investment rate. However, the government never spends all that amount of TTR in the productive sector. 

Supplementary duty is the major portion of indirect tax. The Government of Bangladesh has increased supplementary duty at local and import levels by risingTTR. 

Figure 1.2 shows the trends of supplementary duty at local and import levels between 1991 and 2015. The trends of supplementary duty at local and import levels 

are shooting upward on a year-by-year basis. Between 1993 and1999 the supplementary duty collection rate at the import level was relatively high compare to 

the local level, which was good for domestic investors but post 2000 the supplementary duty at the local level was increasing at a relatively higher rate than that 

of the import level. 

FIGURE 1.2: TRENDS OF SUPPLEMENTARY DUTY AT LOCAL AND IMPORT LEVEL 

 
Source: National Board of Revenue (NBR) 

In 2015, supplementary duty of Tk. 19630.96 cores was collected at the local level while the import level collection was Tk. 6560.2 cores. The supplementary duty 

collection at local levels was three times more than the import level. This type duty collection is destructive for domestic economy because then the imported 

goods become cheaper than the domestic products. Consumers by nature trend to buy cheap products that would in turn put the domestic producer into a tighter 

space. Such competition is bad for domestic investors because this will make them feel dis-incentivized. 

The value added tax (VAT) also creates same kind of disincentive as it increases product’s price. Figure 1.3 shows the trends of VAT at local and import levels 

between 1991 and 2015. Both trends were upward. Up until 2005 the VAT collection at import level was more than that of the local level, which was good for the 

domestic investors and also for the overall economy because it worked as an incentive. Prior to 2005 prices of local goods were relatively low due to a low VAT 

collection on local goods. 

FIGURE 1.3: TRENDS OF VALUE ADDED TAX (VAT) AT LOCAL AND IMPORT LEVEL. 

 
Source: National Board of Revenue (NBR) 
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The VAT collection at both local and import level went up after 2005. Between 2005 and 2015 government VAT collection at the local level was more than that of 

the import level. This is indicative of the fact that the government was hugely dependent on local level for its VAT collection. The low VAT collection on import 

level increased import of foreign goods, which has in turn increased consumption of foreign goods substituting for the local ones. Therefore, this form of VAT 

collection at the local level was not a good sign for the domestic economy. 

Savings means disposable income (income after income tax) after consumption. From theory, we know that the prospective savings depends on disposable income 

and consumption(Keynes, 1936). The increasing rates of direct (income tax) and indirect tax (supplementary duty and VAT) unswervingly affect savings and con-

sumptions. Figure 1.4 shows the trend of private, public, total consumption and the GDS. The total and private consumption are decreasing with a downward 

trend between 1980 and 2015 in relation to the constant rate but public consumption remained flat over the last 3.5 decades. 

 

FIGURE 1.4: TRENDS OF GDS, PUBLIC, PRIVATE AND TOTAL CONSUMPTION 

 
Source: Bangladesh Bureau of Statistics (BBS) 

The total amount of consumption are dependent on private consumption. Arising GDS trend means that the GDP is rising against the backdrop of a total consump-

tion decrease due to a overall taxation rise. The decreasing trend of consumption is a bad sign for the economy. 

The Keynes general theory (1936) tells that saving equals to investment. Due to heavy taxation savings will decrease in the long-run as well as investment. Figure 

1.5 shows that private and total investment was decreasing between 1980 and 1992. However, both private and total investments were rising with increasing 

trends between 1993 and 2015. Public investments were fluctuating around 6 to 7 percent up to 2005 while it experienced a rise between 1985 and 1991. Post 

2005 onwards, up till the year 2011public investment once again experienced a fall. However, 2011 onwards the total investment has risen and continued to 

fluctuate around the 6 percent point. 

FIGURE1.5: TRENDS OF GDS, PUBLIC, PRIVATE AND TOTAL INVESTMENT. 

 
Source: Bangladesh Bureau of Statistics (BBS) 

According to the figure 1.5 the GDS and the private investment showed a negative relation because when the GDS were increased then the private investment 

decreased and when the private investment increased then the GDS decreased. This had happened due to some internal and external economic forces like the 

high rate of taxation and various incentives. Based on the above observations it can be reiterated that the government should take up tax and VAT reforms policy 

following the canons of taxation and by ensuring social justice. This is how the strategic articulation plan of development, also known as the Perspective Plan 2021, 

of the Government of Bangladesh can be achieved. 

 

REVIEW OF LITERATURE 
A negative relation to economic growth confirmed by Rudolf Macek (2014), in the case of corporate taxation and personal income taxes approximated by World 

Tax Index. The study evaluates the impact of individual type of taxes on the economic growth by utilizing regression analysis on the OECD countries for the period 

of 2000–2011. Similar results were also achieved in the case of value added tax. Using time series data, Nadeem Iqbal et al. (2015) examined the empirical analysis 

of tax revenues and its impact on economic growth of Pakistan for years 1979-2010 using time series data. They show that there is significant positive impact of 

taxation on economic growth of Pakistan; i.e. if increase in sales tax and excise duties on all goods and services increase by 1 % lower the GDP growth of 3.8 % 

targeted at 4.1 % (IMF 2014). 

The outcome of Plosser (1992) showed that, if government increases 0.05% of the average tax rate, the economic growth rate would be reduced by 0.4%. To know 

the result, he has compared the growth rate of per capita GDP in 24 OECD countries in 1960-1989 and ended up with the correlation coefficient of -0.52. Marginal 

tax rate plays a significant role in analyzing the long run impact on GDP growth rate through taxation, James et al. (2006) have indicated that high marginal tax 

rates, particularly rates at 50 percent or more, exert an adverse impact on long-term economic growth. They estimated that a 10 percentage point reduction in a 

country’s top marginal tax rate will enhance the country‘s long-term annual growth rate of real GDP by approximately three-tenths of a percentage point. 
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Another significant study from Canadian Economic Perspective shows the impact of tax rate on economic growth. Ergete & Bev (2012) examined the impact of the 

Canadian provincial governments’ tax rates on economic growth using panel data covering the period between 1977 and 2006 and found that a higher provincial 

statutory corporate income tax rate is associated with lower private investment and slower economic growth. Their estimates suggest that a 1 percentage point 

cut in the corporate tax rate is related to a 0.1–0.2 percentage point increase in the annual growth rate. 

Engen & Skinner (1996) have reexamined the relationship between economic growth and taxation in light of the accumulated economic evidence. They also found 

that it is not necessarily obvious that high taxes are bad for economic growth, either in theory or in the data. However, the evidence is consistent with lower taxes 

having modest positive effects on economic growth. The impact of tax found out differently in the various income groups in the society and finally it become a 

useful explanatory variable to determine economic growth. Kalecki (1976) argued that taxation on lower income groups reduced real wages leading to less savings 

and hence investments. While for the higher income groups, increased taxes decreased the level of consumption; with the overall effect of reducing economic 

growth. Since demand for goods and services reduced by a across the board higher tax burden, inflationary pressures thus also minimized. To achieve a target 

economic growth the reform of tax policy play significant role: 

Blanchard and Perotti (2002), claim that both increases in taxes and increases in government expenditures affect investment spending negatively. Accordingly, tax 

reforms through raising individual and corporate taxes do not necessarily spell out economic growth through increased government revenue but they could also 

derail economic growth through reduced social welfare and poor investment incentives. Taxes levied to the public and business entities must be reasonable and 

an effective tax reform strategy should not aim at increasing the citizens' tax burden. Instead, reforms should focus on streamlining the system and ensuring that 

tax proceeds are used effectively to achieve economic growth. 

Arnold (2008) examined a set of panel growth regressions for 21 OECD countries and found that a significant effect of taxes on growth. Babalola & Aminu (2011) 

investigate the relationship between Fiscal policy and Economic growth (1977-2009) and found positive and significant causal relationship between income tax 

and economic growth. John et al. (2014) examines the dynamic causal relationship between tax revenue components and economic growth in Nigeria. They used 

time series data on different types of Taxes and GDP from 1986 to 2012. They found that total tax revenue has a significant effect on economic growth and that 

there exist a long-run relationship with equilibrium between aggregate tax revenue and economic growth. Lutfunnahar (2007) identified the determinants of tax 

share and revenue performance for Bangladesh along with 10 other developing countries for 15 years through a panel data analysis. The results suggested inter-

national trade, external debt and higher population growth are significant determinants of tax efforts. The study concluded low tax to GDP ratio for Bangladesh 

and other economies by not utilizing their tax revenue at full capacity that results in budgetary imbalance through raising tax revenue. It is not a one to one simple 

relationship between tax rate and GDP growth. A reciprocal relationship also given by Roshaiza et al. (2011). They analyze the relationship of economic growth 

and taxation revenue. This study included the annual data of Malaysia between 1970 and 2009. They used the GDP as measure of economic growth and concluded 

with the result that changes in taxes have no effect on economic growth. Another views found from neo-classical growth model of Solow. According to Solow 

(1956) in his model implied that taxes do not affect the steady state of growth. In other words, tax policy though distortionary, has no impact on long-term 

economic growth rates and total factor of productivity. 

 

IMPORTANCE OF THE STUDY 
Tax is an important part of any country’s fiscal policy irrespective of its standing in the development ladder. By nature, Bangladesh’s economy is rather vulnerable. 

As a powerful economic indicator the taxation policy influences Bangladesh’s economy through consumption, saving and investment. The tax-based revenue 

influences economic growth negatively if the revenue budget solely depends on it. Therefore, this study aims to calculate the negative impact of tax revenue on 

economic growth and tries to find a way out of those while at the same time devises positive changes in the taxation policy to attain economic sustainability.  

 

STATEMENT OF THE PROBLEM 
The issue of tax policy and its impact on GDP growth rate is a delicate matter. It is very difficult to address and recommend proper policies of taxes without the 

long run study between tax rate and growth rate. To attain the sustainable GDP growth rate those relationship need to be figure out. 

 

OBJECTIVES OF THE STUDY 
The main objective of this study is to estimate the impact of tax revenue on GDP to show the actual impact of taxation on economic growth of Bangladesh. Besides, 

it has the following other objectives, too. 

1. To analyze the long-run relationship between the GDP growth and tax rate with the cointegration potentiality. 

2. To know the causal relationship between GDP and tax. 

3. To forecast the impact of taxation on economic growth for sustainable development. 

4. To learn about the issues related to justice and reconciliation in Bangladesh. 

 

HYPOTHESIS 
The null hypothesis of the study is 

Ho: There is a significant negative relationship exist between GDP growth rate and tax rate 

 

RESEARCH METHODOLOGY 
SOURCE OF DATA - This paper is based on secondary time series data for the period from 1972 to 2015; collected from Bangladesh Bureau of Statistics (BBS), 

National Board of Revenue (NBR) Ministry of Finance, and Ministry of Planning of the Government of Bangladesh. The time series data covered a period that is 43 

years long. 

The overall methodology has two parts, theoretical and empirical. The empirical part is arranged by some econometric tests - ADF and KPSS tests for stationarity 

and Unit Root testing of a time series, Johansen’s Cointegration tests for investigate long-run relationship, VECM for testing short run association of cointregated 

series, Pairwise Granger Causality tests for Pairwise causal relationship and CUSUM and CUSUM sq tests are for model stability. 

ECONOMETRIC MODEL- A country’s economic growth and her fiscal policy (tax) are interdependent. Sustainable economic growth demands appropriate fiscal 

policy. So, an equation for time serieshas been constructed in order to find out the relationship between Gross domestic products (GDP) or economic growths 

with respect of total tax revenue of Bangladesh;  

1
Y T
t t t

α β ε= + +
 (1) 

 t  =1992, 1993…………..…2014 

Where, gross domestic product ( Y ), tax revenue (T) and  stand for the time periods,  is a deterministic constant factor and t
ε

 is a mean zero covariance 

stationary process and if the estimated value of 1
β

 is stationary significant then GDP and tax revenue can be forecasted. 

Rewrite equation (1) as: 

1 2
Y dT idT
t t t

α β β ε= + + +
 (2) 
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T dT idT
t t t

= +
 

Here, tax revenue divided by direct tax (dT) and indirect tax (idT) 

Now, by taking natural log in both sides we have: 

ln ln ln
1 2

Y dT idT
t t t t

α β β ε= + + +
 (3) 

THE EMPIRICAL PARTS 
In this section, we investigate whether there is a long-run relationship between GDP and tax revenue. The unit root tests of time series data is an augment of the 

univariate time series of unit root tests. The univariate unit root tests not easily to except null hypothesis of time series in unit root approach. Now, Assuming the 

simple time series model for GDP (

Y
t ) with autoregressive AR (1) process. 

1
Y Y
t t t

φ ε= +−  (4) 

Where,  = 1, 2, 3, ….…,  is the time dimension, t
ε

 is a stationary error term. 

Equation (4) can be expressed as; 

1
Y Y
t t t

ρ ε∆ = +−  (5) 

Therefore, the null hypothesis time series is stationary around a deterministic trend (trend-stationary) and the alternative hypothesis is unit root. 

Augmented Dickey-Fuller (ADF) Test- The ADF test (1981) for a unit autoregressive root tests the null hypothesis 0 : 0H γ =
 against the alternative 

1 : 0H γ <
 in the following regression:  

  
1

1

YY Y
t t j t j t

j

ρ
δα γ ε∆ = + ∆ + −=− +

 (6) 

Where Δ is the first difference operator and t
ε

is a white noise error term and 
ρ

 is the number of lags in the dependent variable

Y
t . In the hypothesis testing 

0H
 implies 

Y
t has a stochastic trend, while 1H

implies 

Y
t  is stationary. If 

Y
t is stationary around a deterministic linear time trend, then the trend ‘ t ’ i.e., 

the number of observation must be added as an explanatory variable. Alternatively equation (6) can be written as; 

1
1

Y t Y Y
t t j t j t

j

ρ
α β γ δ ε∆ = + + + ∆ +− −=

 (7) 

In the equation (7) 

Y
t is a random walk with drift around the stochastic trend. Here

β
is an unknown coefficient and the ADF statistic is the OLS t-statistic testing 

null hypothesis
0γ =

 or not. If, the series found that the null hypothesis 
0γ =

is rejected in the level then the data implies stationary and differentiation will 

not needed to take. If, series is found that the null hypothesis 
0γ =

is accepted in the level then first differentiation should be taken and second differentiation 

also can be taken in order to make the series of data stationary. 

Kwiatkowski–Phillips–Schmidt–Shin (KPSS) Test- The alternative test ADF introduced in 1992 by Kwiatkowski, Phillips, Schmidt and Shin called henceforth the 

KPSS test, has a null of stationary of a series around either mean or a linear trend; and the alternative assumes that a series is non-stationary due to presence of 

a unit root. The procedure is a test of non-stationary against the null hypothesis of stationary in the model; 

1

t
Y t Z
t i t

i

α β γ ε= + + +
=  (8)  

 

t Z
t t

α β γ ε= + + +
 

Where, t
ε

 is a stationary series, 
β

 is unknown coefficient and 

Z
i is an independent and identically distributed random variable stationary series with zero 

and variance one (these are merely convenient normalizations because a nonzero mean would move to α  and a nonunit variance is absorbed in
γ

). If 
γ

 equal 

zero, then the process is stationary and trend stationary if 
γ

 is nonzero then

Y
t  is non stationary. 

The KPSS test of the null hypothesis 0 : 0H γ =
, against the alternative 0 0: 1 or : 1H Hγ γ< =

. Under the null hypothesis α  and 
β

 can be esti-

mated by OLS. Let 

e
t  denote the 

th
t  OLS residual 

e y bt
t t

α= − −
 (9) 

and let the sequence of partial sums be, 

,        1,......,   

1

t
E e t T

t t
i

= =
−  
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The KPSS statistic is; 

2

1KPSS=
2 2ˆ

T
E

t
t

T σ


=

 (10) 

Where,  

2

12 1ˆ 2 1  and 
11

TT
e ee s s jt L j s jt r r

j jT L Tj

σ
 −= + == + − =  + =

 

and L is chosen by the researcher. Under the normality of the disturbances t
ε

 the KPSS statistic is an LM statistic that the researcher derive at under the general 

condition. If, computed value is greater than critical value then the null hypothesis 
0γ =

 stationary is rejected at a given level of significance. If, the series found 

that the null hypothesis 
0γ =

is accepted in the level then the data implies stationary and differentiation will not needed to take. If, the null hypothesis 
0γ =

is rejected in the level then first differentiation should be taken and second differentiation can be taken in order to make the series of data stationary. 

Johansen Cointegration Test- The Johansen (1988) Maximum Likelihood (ML) methods of cointegration test widely used to identify the long run relationship 

among the time series variables. The Johansen method relies on a Vector Auto regression (VAR) model. A VAR is a system regression model, which includes more 

than one dependent variable (multivariate vector autoregressive models). Every variable is regressed on a combination of its own lagged values and lagged values 

of other variables from the system. Here, the researcher considers the following n dimensional VAR model of order k. 

-1
1

K
Y A Y
t t i t t

i

µ ε= + +
=  (11) 

Where

Y
t  is a 1n×  vector of variables that are integrated of order one which commonly denoted 

( )1I
and t

ε
 a 1n×  vector and t

µ
is an independently 

and identically distributed random variable. In the case of the stochastic process of 

Y
t . Johansen and Juselius (1990) propose two different ratio tests of the 

significance of these canonical correlations and thereby the reduced rank of the 
∏

matrix: the trace test and maximum eigenvalue test, shown in equations (13) 

and (14) respectively. 

1

1
1

K
Y Y Y
t t t i t i t

i

µ ε
−

∆ = + ∏ + Γ ∆ +− −=  (12) 

Where,  

=  and 

1 1

K K
I A A

i t j
i j i

 
∏ − − Γ = −   = = = 

 

and 1 L∆ = − , where L is the lag operator; I is the n × r matrix; A and elements of 

Y
t will be given by the rank of 

∏ , denoted as 
,r λ

 is an eigenvalue 

of estimated 
∏

. In the Trace test, the null hypothesis that there are at most r  cointegrating vectors is tested (Against a general alternative) by calculating the 

test statistic;  

( ) ( )ˆln 1

1

n
r T

trace i
i r

λ λ= − −
= +  (13) 

In this case, each in 

ˆ
i

λ
 will be equal to zero (since log 1 0= ), and trace

λ
 will also be equal to zero. However, the farther the estimated eigenvalues are 

from zero, the more negative is each of the expressions and the larger the trace
λ

statistic. In the maximum eigenvalue test, the null hypothesis of r cointegrating 

vectors is tested against the alternative of 
( )1r +

cointegrating vectors by calculating the test Statistic. 

( ) ( )ˆ, 1 ln 1
1

r r T
max r

λ λ+ = − − +  (14) 

Again, if the estimated eigenvalue,

ˆ ,
1r

λ +  is close to zero max
λ

, will be large, and the null hypothesis that the number of cointegrating vectors is r  will be 

rejected. 

Vector Error Correction Model (VECM)- If in Johansen cointegration test detected cointreagation between the series that means there exist a long-run relationship 

with equilibium between explained and explanatory variables. So, researcher applies VECM for testing short-run association of cointregated series. The regression 

equations of VECM are as follows:  
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1 1 1
0 0 0

n n n
Y p q Y T Z
t i t i i t i i t i

i i i

α β δ γ∆ = + + ∆ + ∆ +  − − −= = =  (15)  

2 2 2
0 0 0

n n n
T p q Y T Z
t i t i i t i i t i

i i i

α β δ γ∆ = + + ∆ + ∆ +  − − −= = =  (16) 

Where 
pq

 is the error correction component of the model that measures the speed at which prior deviations from equilibrium are corrected. VECM indicates 

that any short term fluctuations between explained and explanatory variable give rise to the stable long run relationship between the variables. 

Granger Causality Test- Finally the Granger Causality test (1969) is carried out for checking the casual relationship between two variables such as T (representing 

tax revenue) and Y  (representing GDP or economic growth). It is a prediction based econometrical concept. To say one variable T  Granger causes another 

variable Y  is to say that, by using past values of both variables T  and Y , we can better predict future values of Y  than by using only past values of Y  that 

is, past observations of T contain information useful for predicting Y , beyond what is available from past observations of Y  itself. Suppose T  and Y  from a 

bivariate time series given by the dynamic relationship. 

 

1
1 1

n n
Y Y T
t i t i j t j t

i j

φ α β ε= + + + − −= =
 (17) 

2
1 1

n n
T Y T
t i t i j t j t

i j

λ δ ω ε= + + + − −= =
 (18) 

Where, 
φ

 and λ  represent intercepts, 1t
ε

 and 2t
ε

 are the white noise disturbance terms which are assumed stationary. The T  will Granger Cause Y  if 

the calculated F statistics is significant at conventional level and similar will occur in case of Y to T . 

 

EMPIRICAL RESULTS 
This Part has been arranged by unit root ADF test (1981) and KPSS test (1992), Johansen-Juselius cointegration test (1990), Vector Error Correction Model (VECM), 

Granger Causality test (1969) and stability test. 

TABLE 1: UNIT ROOT TESTS RESULTS (WITHOUT TREND) 

Variable  Method Level  First difference Second difference 

LNGDP ADF -1.276746 -5.902586*** -9.283513*** 

LNDT ADF -0.301599 -2.348484 -4.592000*** 

LNIDT ADF -1.738212 -10.26220*** -13.83611*** 

LNTTR ADF -1.298493 -10.00137*** -13.68274*** 

LNGDS ADF -1.110575 -3.326297** -2.977467** 

Note: For determination of optimal lag lengths used Schwarz Information Criterion (SIC) with maximum lag length automatically selected by Eviews software 7. 

(***, ** and * show level of significance at 1%, 5% and 10%, respectively).  
Source: Estimates of Unit Root Tests Results (Without Trend), 2018 

Table 1, the time series data unit root test ADF provides empirical evidence that GDP, DT, IDT, TTR and GDS are non stationaryiii at level but in first and second 

difference are stationaryiv because at first and second difference the null hypothesis of unit root is rejected and accepted alternative hypothesis at 1% and 5% 

level of significance.  

TABLE 2: UNIT ROOT TESTS RESULTS (WITH TREND) 

Variable  Method Level  First difference Second difference 

LNGDP ADF -2.819584 -5.911985*** -9.353313*** 

LNDT ADF -2.117740 -1.924586 -4.974445*** 

LNIDT ADF -5.304905*** -10.26962*** -5.600671*** 

LNTTR ADF -5.032328*** -9.905557*** -13.54477*** 

LNGDS ADF -1.601710 -13.03359*** -3.965786** 

Note: For determination of optimal lag lengths used Schwarz Information Criterion (SIC) with maximum lag length automatically selected by Eviews software 7. 

(***, ** and * show level of significance at 1%, 5% and 10%, respectively). 
Source: Estimates of Unit Root Tests Results (With Trend), 2018 

Table 2, the time series data unit root test ADF provides empirical evidence that DT and TTR are stationary at level because these rejected null hypothesis of unit 

root and accepted alternative hypothesis at 1% significance. Also the empirical evidence of GDP, DT and GDS are non-stationary at level but in first and second 

difference are stationary because at first and second difference the null hypothesis of unit root are rejected and accepted alternative hypothesis at 1% and 5% 

level of significance.  
TABLE 3: STATIONARY TESTS RESULTS (WITHOUT TREND) 

Variable  Method Level  First difference Second difference 

LNGDP KPSS 0.839735 0.409266** 0.295641* 

LNDT KPSS 0.853892 0.220516* 0.360547** 

LNIDT KPSS 0.844266 0.268574* 0.405086** 

LNTTR KPSS 0.849900 0.176300* 0.403668** 

LNGDS KPSS 0.798859 0.356221** 0.300548* 

Note: For determination of bandwidth selection by Newey-West and BartleettKernel estimation automatically selected by Eviews software 7. (***, ** and * show 

level of significance at 1%, 5% and 10%, respectively). 
Source: Examination of Stationary Tests Results (Without Trend), 2018 
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Table 3, the time series data stationary test KPSS provides empirical evidence that GDP, DT, IDT, TTR and GDS are non stationary at level because the null hypothesis 

of stationary is rejected but in first and second difference are stationary because at first and second difference the null hypothesis of stationary is accepted and 

rejected the alternative hypothesis of non-stationary at 5% and 10% level of significance. 

 

TABLE 4: STATIONARY TESTS RESULTS (WITH TREND) 

Variable  Method Level  First difference Second difference 

LNGDP KPSS 0.146582*** 0.210163*** 0.150848*** 

LNDT KPSS 0.128092** 0.220490 0.111210* 

LNIDT KPSS 0.134737** 0.170408*** 0.415520 

LNTTR KPSS 0.120336** 0.151617*** 0.463720 

LNGDS KPSS 0.205663*** 0.156309*** 0.166131*** 

Note: For determination of bandwidth selection by Newey-West and BartleettKernel estimation automatically selected by Eviews software 7. (***, ** and * show 

level of significance at 1%, 5% and 10%, respectively). 
Source: Examination of Stationary Tests Results (With Trend), 2018 

Table 4, the time series data stationary test KPSS provides empirical evidence that GDP, DT, IDT, TTR and GDS are stationary at level because the null hypothesis 

of stationary are accepted at level and rejected the alternative hypothesis non stationary at 1% and 5% level of significance.  

 

TABLE 5: JOHANSEN TESTS FOR COINTEGRATION: 1972 – 2015 

0
H

 1
H

 trace
λ

 

Prob. 

max
λ

 

Prob. 

0r =  
1r =  

289.3395*** 0.0001  33.87687*** 0.0000 

1r ≤  2r =  
163.2256*** 0.0000 27.58434*** 0.0000 

2r ≤  3r =  
74.51326*** 0.0000 21.13162*** 0.0000 

3r ≤  
4r =  

32.05733*** 0.0001 14.26460*** 0.0001 

4r ≤  5r =  
2.026251 0.1546 3.841466 0.1546 

Note: Here r is number of cointegration vectors and lag intervals is 5. (*** and ** show level of rejection at 1% and 5% respectively). 
Source: Results of Johansen Tests for Cointegration: 1972 – 2015 from NBR data, 2018 

Table 5, The Johansen-Juselius (1990) maximum likelihood approach used to examine the long run relationship between the explained and explanatory variables. 

Here the cointegration of null hypothesis is 0
H

 and the alternative hypothesis is 1
H

. The J-J cointregration test shows that the null hypothesis 0r = (none) 

to 3r ≤ (at most 3) are rejected because the trace
λ

and max
λ

statistic value are less than 5% level of significance respectively and accepted the alternative 

hypothesis 1r = , 2r = , 3r = and 4r = again the null hypothesis 4r ≤  (at most 4) is accepted because the trace
λ

and max
λ

statistic value are 

more than 5% level of significance respectively and rejected the alternative hypothesis 5r = . These results provide the evidence that there are at least four 

cointegrating equation model. So, the evidence provides that there exist long-run relationship between explained variable (GDP) and all other explanatory variables 

(DT, IDT, TTR and GDS). 

TABLE 6: VECTOR ERROR CORRECTION TESTS FOR SHORT-RUN COEFFICIENTS ESTIMATES 

Variables LNGDP LNDT LNIDT LNTTR LNGDS 

Coefficients
β

 
0.135137 2.500982 1.270085 2.245742 -1.313832 

Standard error  0.46294 1.54756 1.44226 1.38138 0.53799 

Note: *** and ** show the level significance at 1% and 5% respectively. Standard errors in parentheses represent asymptotic p-values associated with the tests. 

Source: Results of VECT from NBR data, 2018 

Table 6, the vector error correction tests results of first cointegrating equation implies that the model is statistically insignificant which also implies that the change 

of explanatory variables (DT, IDT, TTR, and GDS) does not causally affect explained variable (GDP) in short run. The coefficient of the model implies that percentage 

of error in the variables. In the GDP 14% error occurred for each year. Therefore, 14% error need to be corrected each year then it will reach equilibrium after 7.14 

years and all other variables DT, IDT, TTR and GDS are already in equilibrium. 

 

TABLE 7: JOHANSEN NORMALIZED COINTEGRATING TESTS FOR LONG-RUN COEFFICIENTS ESTIMATES 

Variables LNGDP LNDT LNIDT LNTTR LNGDS 

Coefficients 
β

 
1 -0.043709 -0.047176 -0.856425 0.131790** 

Standard error - 0.11183 0.29752 0.39542 0.02413 

Note: *** and ** show significance at 1% and 5% respectively. Standard errors in parentheses represent asymptotic p-values associated with the tests. 

Source: Results of Johansen Normalized Cointegrating Tests from NBR data, 2018 

Table 7, the Johansen Normalized cointegrating test result of first cointegrating equation implies that only GDS is statistically significant at 5% level of significance 

though the other variables GDP, DT, IDT and TTR have statistically insignificant long running relationships. The coefficients of cointegrating equation model implies 

that if DT rise in 1% then GDP will fall 0.044%, if IDT rise in 1% then GDP will fall 0.047%, if TTR rise in 1% then GDP will fall 0.86% and if GDS rise in 1% then GDP 

will rise 0.13% in the long run. 
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TABLE 8: PAIRWISE GRANGER CAUSALITY TESTS RESULT 

    
     Null Hypothesis:  Obs F-Statistic  Prob. 

      
       LNDT does not Granger Cause LNGDP  43 0.68198  0.4138 

 LNGDP does not Granger Cause LNDT  0.22619  0.6370 

      
       LNIDT does not Granger Cause LNGDP  43 0.03088  0.8614 

 LNGDP does not Granger Cause LNIDT  35.5093  5.E-07 

      
       LNTTR does not Granger Cause LNGDP  43 0.00060  0.9805 

 LNGDP does not Granger Cause LNTTR  32.3436  1.E-06 

      
       LNGDS does not Granger Cause LNGDP  43 1.27361  0.2658 

 LNGDP does not Granger Cause LNGDS  41.0752  1.E-07 

      
       LNIDT does not Granger Cause LNDT  43 0.97808  0.3286 

 LNDT does not Granger Cause LNIDT  32.3638  1.E-06 

      
       LNTTR does not Granger Cause LNDT  43 0.47328  0.4955 

 LNDT does not Granger Cause LNTTR  36.6754  4.E-07 

      
       LNGDS does not Granger Cause LNDT  43 1.27832  0.2649 

 LNDT does not Granger Cause LNGDS  25.3391  1.E-05 

      
       LNTTR does not Granger Cause LNIDT  43 12.8503***  0.0009 

 LNIDT does not Granger Cause LNTTR  16.7964***  0.0002 

      
       LNGDS does not Granger Cause LNIDT  43 2.24605  0.1418 

 LNIDT does not Granger Cause LNGDS  26.3676  8.E-06 

      
       LNGDS does not Granger Cause LNTTR  43 1.12726  0.2947 

 LNTTR does not Granger Cause LNGDS  26.6469  7.E-06 

      
    Note: *** and ** show the level rejection at 1% and 5% respectively. 

Source: Estimates of Pairwise Granger Causality Tests Result, 2018 

Table 8, the Pairwise Granger causality tests result shows that the independent relationship among the existing variables one by one. There is no cause and effect 

between GDP, DT, IDT, TTR and GDS because they are not statistically significant. Only TTR Granger cause IDT and IDT Granger cause TTR at 1% level of significance 

respectively which has no impact on economic growth (GDP). 

Stability Test - The cumulative sum (CUSUM) and cumulative sum of squares (CUSUMsq) are used to examine whether the short run and long run parameters are 

stable or not. The CUSUM test takes the value of cumulative sum of recursive residuals for lower and upper bounds at 95% confidence interval at each point 

(Pesaran, Shin and Smith, 2001). If the statistics of both test lie between lower and upper critical bounds at 5% significant level (the regression equation is correctly 

specified) then the hypothesis is not rejected (Bahmani-Oskooee and Nasir, 2004). 

 

FIGURE 4.1: CUMULATIVE SUM OF RECURSIVE RESIDUALS AT 5% SIGNIFICANT LEVEL 

 
Source: Result of Cusum test from NBR data 
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FIGURE 4.2: CUMULATIVE SUM OF SQUARES OF RECURSIVE RESIDUALS AT 5% SIGNIFICANT LEVEL 

 
Source: Result of Cusum test from NBR data 

Both CUSUM and CUSUMsq tests (Figure 4.1 and 4.2) propound that there is unstable relationship between economic growth and taxation because both the 

CUSUM and CUSUMsq lines are not aligning within the 5% critical bounds.  

 

RECOMMENDATIONS 
Based on this study results, the Government of Bangladesh should adopt the following recommendations immediately for ensuring sustainable development.  

1. Taxation should be progressive based on the canons of taxation. The basic plan of revenue collection shuld be based on direct tax instruments and depend-

ency on indirect tax instruments especially dependency on VAT gradually transform to direct tax instruments. 

2. For sustainable economic growth, the government should keep the stability of macroeconomic indicators especially fiscal policy instruments. 

3. In order to maintain sustainable economic development the government should give incentives to maintain the long-run positive relationship between fiscal 

policy instruments (tax) and economic growth rate (GDP). 

4. Bangladesh Bank can play a significant role in short-run and long-run periods to stabilize the GDP growth rate and tax rate with transforming tax base and 

policies through combination of monetary policy and fiscal policy instruments. 

5. To maintain social justice and equity the dependency on the instruments of indirect tax to direct tax and this transformation should be worked under a 

particular plan rather than quick application. 

6. Government supposed to increase taxation areas and tax bases for their fiscal requirements which finally will ensure the prevailing and upcoming develop-

ment targets. 

7. Revenue collection policy and procedure of the government have to be retionalized and reform. The objectives of the tax reform policy follow the basic rules 

of equity and social justice.  

 

CONCLUSION 
This paper empirically analyzes the long run relationship between GDP growth and tax for forecasting sustainable economic growth of Bangladesh. For analyzing 

the long term relationship the paper uses time series data for the period starting at1972 and ending at 2015. This study of 43 years used autoregressive AR (1) 

distributed model for the unit root test. For the unit root test used ADF test(1981) and KPSS test (1992), for long run cointegration test among the variables used 

the Johansen-Juseliusco integration test (1990), VECM used for short run relationship between variables, Granger Causality test (1969) used for parewise Granger 

cost test among the explained and for all other explanatory variables finally used stability tests to examine whether the model is stable or not. The result implies 

that GDP and tax are having long-run negative relationship, which also shows that tax has significant negative impacts on GDP and sustainable economic growth. 

If government increases taxation with conventional way and without any concern for internal and external economic agents then it leads to reduced economic 

growth (GDP) in the future. For long-run sustainable economic growth the country should review, reform and improve its tax policy and tax to GDP ratio on the 

basis of its socio-economic conditions with respect to equity and social justice. The burden of heavy direct tax badly effect wage earning people, infant and small 

business firms. The imposition of indirect tax on marginalized people and most of the time violates social justice. Therefore, the government should take up direct 

and indirect tax reform policy on the basis of socio-economic condition and the canons of taxation. 

 

END NOTES 
i The direct taxes are combination of income tax and other taxes like corporate tax, taxes on kinds of land rents, holding taxes. 
ii The indirect taxes are combination of import duty, export duty, excise duty, supplementary duty (local and import level), VAT (local and import level), turnover 

taxes. 
iii Non stationary means time series will have time varying mean or time varying variance or both. 
iv Non stationary means time series will have time varying mean or time varying variance or both. 

 

SCOPE FOR FURTHER RESEARCH 
This paper attempts to evaluate the long run relationship between tax and GDP for sustainable economic growth. In the future researchers could incorporate more 

comprehensive data and improve the result finally evaluation methodology for more accurate results. 
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