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Abstract 

The paper focuses on investigating the casual relationship among 

Energy Consumption, Real GDP, and Industry Value Added of Bangladesh 

using the World Bank Development Indicators data set. The Granger causality 

approach has been applied to identify the short-run causality direction for all 

possible pairs of dynamic variables of the study. Results from the approach 

indicate the unidirectional short run causal relationship from Real GDP to 

Energy Consumption, while another unidirectional short-run causality has 

been found from Industry Value Added to Real GDP. The concept of 

cointegration and Vector Error Correction Model (VECM) are employed to 

find the long-run relationships among the variables. Our results show the 

existence of long run relationship between each pair of variables. Furthermore, 

the Variance Decomposition (VDC) techniques and Impulse Response 

Function (IRF) was also used to measure the extent/degree of dynamic 

properties of the variables. Bangladesh has an emerging economy with limited 

energy resources.  Here, the evidence from our study would help policymakers 

in setting the appropriate energy consumption policies that will enhance and 

sustain economic growth for the welfare/development of this country.  

Keywords: Granger Causality, Cointegration, VECM, VDC, IRF, Industry 

Value Added 

 

Introduction 

Energy is one of the basic production inputs and is very important in 

terms of socioeconomic, fiscal, and strategic issues for countries (Cutler, 

2006; Amin et al., 2017). These features of energy distinguish it from other 
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markets and also force the countries to develop policies in this field. 

Government can use different instruments to improve the efficiency and equity 

consequences of the energy market. They can intervene in the market by using 

instruments such as public production units, regulation policies, taxes, and 

subsidies (WER, 2016; Amin, 2019). 

Energy plays an essential role in an economy. As a result, it is a very 

crucial component in the analysis of an emerging economy like Bangladesh 

(Amin, 2019).  In fact, energy is a vital component in growth, directly or 

indirectly, as a compliment to capital and labor as input factors of production 

(Shahbaz, 2012). Nowadays, economy has become energy dependent and 

Bangladesh is not apart from this. To expand the economy of Bangladesh, 

energy plays a very crucial role. According to the various source of energy, 

the energy sector of Bangladesh includes natural gas, electricity, petroleum, 

and coal (Islam, 2011). 

Although Bangladesh is considered as a developing economy, 

however, the country has gained the recorded GDP growth rate which is 

around 8.13% in the year 2018-2019 (BBS, 2019). This was possible through 

the development of micro credit and garment industry. The gross domestic 

product (GDP) is a measurement that is used to gauge the health of an 

economy. Moreover, GDP is one of the primary indicators of an economy. 

GDP represents the aggregated money value of all goods and services over a 

specific time period of a nation. GDP can be used as a measure of economic 

growth of a country (Dey, 2019). On the other hand, real GDP is an inflation 

adjusted measurement. It reflects the values of all goods and services produced 

in a given year within a nation, which is expressed in a base year price (Amin 

et al., 2014; Sultanuzzaman et al., 2018).  

Since insufficient power supply and energy supply is one of the major 

constraints in the economic growth of Bangladesh, the decision of energy 

policy used to play an important role in the economy of Bangladesh. 

Depending on the direction of causality, energy efficiency may turn out to be 

the most important option to manage the large unmet energy demand 

(Ahamad, 2011).  Moreover, energy policy can be used in the development of 

the economy in Bangladesh. If the causality runs from energy consumption to 

real GDP, then conserving energy may be problematic. It would imply that as 

energy consumption drops, GDP and economic growth will suffer. As 

Bangladesh aim to become an upper middle income country by 2021, in order 

to determine what the right policy for Bangladesh should be, one needs to 

carefully examine the direction of causality between energy consumption and 

GDP (Amin, 2019). 

On the other hand, industry sector consumes most of the energy supply 

in Bangladesh. Therefore, around 47.8% of the total energy consumption is 

done by industry sector (Uddin, 2019). Moreover, around 31.31% of total 
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GDP of Bangladesh is shared by the industrial sector of Bangladesh (BBS, 

2019). Several types of industries exist in the economy of Bangladesh. Here, 

garment and health industries are the vital ones, while industries like 

pharmaceutical industries, telecommunication industries, private sector 

industries, handicrafts industries, and production industries are functioning in 

Bangladesh. All these industries directly depend on energy (Moazzem, 2019). 

This is because Industry Value Added is directly related to the value addition 

of the products of industries. Also, the data which measured the actual profit 

earned by the industrial sector of Bangladesh were not available. As a result, 

in this study, Industry Value Added has been used as the indicator of industry 

sector. Thus, the direction of causality of Industry Value Added with energy 

consumption and GDP is important in making different policies that will better 

the economy of Bangladesh (Hussain et al., 2018).  

 

Background of the Study 

Asafu-Adjaye (2000) analyzed the relationship between energy and 

growth in developing Asian countries using annual time series of the variables 

energy consumption, GDP, and consumer price index (CPI) for the period 

1971-1995 using the VECM model. The long-run cointegration relationship 

between energy consumption and economic growth for an investigated sample 

of 11 East Asian countries found a strong relation running from economic 

growth to energy consumption for most cases, except for Indonesia and 

Philippines (Aslan, 2010). Moreover, the inverse relation between two 

variables is observed for these two countries. Instead of using economic 

growth, the real GDP, including energy prices, for 25 OECD countries from 

1981 to 2007 was being used to examine the long-run relationship with energy 

consumption and the results suggested that energy consumption is price-

inelastic (Belke et al., 2011). The presence of a bi-directional causal 

relationship between energy consumption and economic growth was found 

from the causality tests. Moreover, the existence of a unidirectional causality 

running from per capita GDP to per capita energy consumption for Vietnam 

during the 1976- 2010 period was observed (Binh, 2011). The relationship 

between total energy consumption and real gross domestic product (GDP), 

covering the period between 1992 and 2010, was also explored in Croatia 

employing the bivariate vector autoregression (VAR) and Granger causality 

tests. Furthermore, the impulse response function and variance decomposition 

analysis were used to trace the dynamic response paths of shocks to the 

system. The outcome of this paper found a unidirectional causality running 

from total energy consumption to GDP, and an impulse response to GDP 

caused by energy consumption, being mainly embodied in the first year 

(Borozan, 2013). 
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Kum (2012) examined the unit root properties of per capita energy 

consumption for 15 East Asia and Pacific countries from 1971-2007. In the 

previous year, the relationship between energy consumption and the gross 

domestic product in seventeen Asian countries had been studied (Lau et al., 

2011). 

 Another study was conducted by Lee (2005) about the energy-growth 

relationship with the bivariate panel VAR method using multiple break 

analysis. Johansen's multivariate cointegration tests preceded by various unit 

root or non-stationarity tests for six Asian economies (India, Pakistan, 

Malaysia, Singapore, Indonesia and the Philippine) was studied alongside with 

the causal relationship between energy consumption and economic growth 

(Masih, 1996). Yang's model was applied to examine the impact of electricity 

supply on economic growth in Sri Lanka and identified that the expected 

increase in economic output due to increased electricity supply (parameter 

EO) played a crucial role in their cost benefit analysis model (Morimoto, 

2004). Narayan (2005) examined the relationship between electricity 

consumption, employment, and real income in Australia and found that that 

electricity consumption, employment, and real income were cointegrated. 

Narayan further stated that in the long run, employment and real income 

Granger caused electricity consumption, while in the short run there was weak 

unidirectional Granger causality running from income to electricity 

consumption and from income to employment. 

After considering many studies based on energy consumption and 

economy growth of several countries, this present study has been performed 

to address the present issue of this paper. 

Research Objective of the Study 

The study has been conducted to quantify the causal relationship 

among energy consumption, real GDP, and industry value added for 

Bangladesh as well as to determine the dynamic linkages among the variables. 

The results of the study may help the policy makers of Bangladesh to make 

suitable policies regarding the economy of Bangladesh according to the 

direction causality among the variables of the study. It will also be helpful for 

policy formulation regarding the developing industry sector to increase the 

GDP.  

 

Data and Variables 

In the present study, the time series data have been used from the 

World Bank Data Bank for Bangladesh from 1972 to 2014. The time series 

variables of the study are energy use or consumption which is measured as 

kilotons of oil equivalent of the final use of coal, natural gas, petroleum, 

electric power, and bio-fuels. The other two time series variables are Real 
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GDP and Industry Value Added of Bangladesh. Thus, both of them are 

measured in US Dollars constant to the price of year 2005. 

Methodology 

In this study, the Granger Causality test has been performed to identify 

the short-run causal relationships among the variables of the study (Engle & 

Granger, 1987). Then the cointegration test procedures have been employed 

to find whether the study variables are cointegrated or not. Since the results of 

the cointegration test procedures supported that the study variables are 

cointegrated, then cointegated VAR or Vector Error Correction Model 

(VECM) have been used to find the extent of deviation from the long-run 

steady state equilibrium. One of the implications of the cointegration is that if 

the variables are cointegrated, then there should be an error correction 

presentation. Thus, these error correction terms are an indicator of the long-

run relationship among the variables. The estimated Vector Error Correction 

Model (VECM) is given as: 

∆𝑙𝑛𝐸𝑛𝑒𝑟𝑔𝑦𝑈𝑠𝑒̂ =  �̂�0+∑ �̂�2
𝑖=1 1i∆𝑙𝑛𝑅𝑒𝑎𝑙𝐺𝐷𝑃t-i+ ∑ ∆𝑙𝑛𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦𝑉𝑎𝑙𝑢𝑒𝐴𝑑𝑑𝑒𝑑2

𝑖=1 t-I 

+ ∑ �̂�2
𝑖=1 3i∆𝑙𝑛𝐸𝑛𝑒𝑟𝑔𝑦𝑈𝑠𝑒t-i + �̂�4ECT1,t-1 + �̂�5ECT2,t-1 

∆𝑙𝑛𝑅𝑒𝑎𝑙𝐺𝐷𝑃 =  �̂�̂
0+∑ �̂�2

𝑖=1 1i∆𝑙𝑛𝐸𝑛𝑒𝑟𝑔𝑦𝑈𝑠𝑒t-i+ ∑ �̂�2
𝑖=1 2i∆𝑙𝑛𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦𝑉𝑎𝑙𝑢𝑒𝐴𝑑𝑑𝑒𝑑t-i 

+ ∑ �̂�2
𝑖=1 3i∆𝑙𝑛𝑅𝑒𝑎𝑙𝐺𝐷𝑃t-i + �̂�4ECT1,t-1 + �̂�5ECT2,t-1 

∆𝑙𝑛𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦𝑉𝑎𝑙𝑢𝑒𝐴𝑑𝑑𝑒𝑑̂  = �̂�0 + ∑ �̂�2
𝑖=1 1i∆𝑙𝑛𝐸𝑛𝑒𝑟𝑔𝑦𝑈𝑠𝑒t-i+∑ �̂�2

𝑖=1 2i∆𝑙𝑛𝑅𝑒𝑎𝑙𝐺𝐷𝑃t-i 

+ ∑ �̂�2
𝑖=1 3i∆𝑙𝑛𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦𝑉𝑎𝑙𝑢𝑒𝐴𝑑𝑑𝑒𝑑t-i + �̂�4ECT1,t-1 + �̂�5ECT2,t-1 

 

After then, variance decompositions have been performed to measure 

the degree of exogeneity and endogeneity among the variables beyond the 

sample period. The VECM, F-test, and t-test may be interpreted as within 

sample causality tests. They can indicate only the Granger exogeneity or 

endogeneity of the dependent variable within the sample period. VDCs may 

be termed as out-of-sample causality tests, by partitioning the variance of the 

forecast error of a certain variable (say, energy consumption) into proportions 

attributable to innovations (or shocks) in each variable in the system including 

its own. Therefore, this can provide an indication of these relativities. A 

variable that is optimally forecast from its own lagged values will have its 

forecast error variance accounted for by its own disturbances (Sims, 1972). 

The information contained in the variance decompositions are 

equivalently represented by impulse response functions in the study. An IRF 

measures the effect of a shock to an endogenous variable on itself or on 

another endogenous variable. In IRF, if there is a reaction of one variable to 

an impulse in another variable, then the latter can be called causal for the 

former. It essentially maps out the dynamic response path of a variable (say, 

real GDP) due to one-period standard deviation shock to another variable (say, 

energy consumption) (Masih, 1997). 
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Results and Discussion 

In this study, the Augmented Dickey-Fuller test and Philips-Perron test 

are employed to check the stationarity of the time series variables. Both tests 

are used at first on the level and then on the first difference of the time series 

at 5% level of significance (Dickey & Fuller, 1981; Phillips & Perron, 1988). 

Table 1 shows the overall results of the time series variables. 
Table 1. Result of the unit root test of the time series variables 

 Level First Difference 

Variables  ADF Test      P-P Test 

Statistic τ(Ϸ)   Statistic z(t) 

ADF Test        P-P test 

Statistic τ(Ϸ)    Statistic z(t)  

lnEnergyUse 

 

 

lnRealGDP 
 

 

lnIndustryValueAdded 

-0.4                    0.075           

[0.9869]            [0.8767] 

 

-0.414               0.304 
[0.9864]            [0.9963] 

 

-0.257              -1.415 

[0.9904]           [0.57573] 

-4.676*               -11.484* 

[0.0008]            [0.0000] 

 

-5.085*              -11.063* 
[0.0001]             [0.0000] 

 

-4.232*               -13.264* 

[0.0040]              [0.0000] 

Note: * indicates significance at 5% level and the parenthesis indicates the p-value of the test 

statistic. (STATA has been used to estimate these model.) 

 

The following table represents the results of selecting the appropriate lag 

orders of the VEC model. It has been found that AIC, HQIC, and SBIC have 

a minimum criteria at lag 2 and only FPE is minimum at lag 3. So, the selected 

order of lag is 2. In this study, the annual time series data have been used and 

the VEC model with 2 lagged values are considered.  
Table 2. Lag order selection criterion 

Lags LL LR DF FPE AIC HQIC SBIC 

0 116.877  9 3.6e-07 -6.326 -6.28 -6.19 

1 276.923 320.09 9 8.2e-11 -14.718 -14.53 -14.19 

2 303.82 53.793 9 3.1e-11 -16.054* -15.59* -14.79* 

3 318.97 30.3 9 2.2e-11* -15.71 -15.39 -14.73 

4 327.632 17.324* 9 2.4e-11 -16.04 -15.44 -14.32 

 

Subsequently, the Johansen Cointegration test is applied to test 

whether there is any cointegrating relationship among the variables of the 

study. Both the trace and eigenvalue test statistics are used to determine the 

long run relationship (Johansen, 1988). Table 3 shows the results of the trace 

statistic and maximum eigenvalues test statistic of cointegrating relationship 

among the variables.  
Table 3. Johansen cointegration test for determining cointegrating relationship 

Trace Test Maximum Eigenvalue Test 

Maximum 

rank 

Eigenvalues Jtrace 5%  

CR 

1% 

 CR 

Ho Jmax 5%  

CR 

1% 

CR 

r = 0  92.8684 29.68 35.65 r = 0 47.5309 20.97 25.52 
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r ≤ 1 0.71373 45.3375 15.41 20.04 r = 1 44.2954 14.07 18.63 

r ≤ 2 0.68829 1.0421* 3.76 6.65 r = 2 1.0421* 3.76 6.65 

r ≤ 3 0.02705    r = 3    

Note: * indicates significance at 5% level and CR means critical region. 

 

From the table above, it can be observed that for both of the tests, the 

null hypothesis of at most two cointegrating relationships among the variables 

are accepted. So, it can be concluded that there exists two cointegrating 

relationships which implies that there exists two cointegrating linear 

combinations which are stationary. Also, it can be said that the variables share 

long-run equilibrium relationship among them. Now to find the dynamic 

linkages between them, the Granger causality tests are conducted under the 

VECM to test inter temporal causality among the variables which are 

considered in the study.  

Since the variables are cointegrated, the deviations from the 

equilibrium will respond to the changes in the dependent variable in order to 

force movements towards long-run equilibrium in the short run. So, Granger 

causality has been performed to determine the short-run causal relationships 

among the variables. Moreover, VEC model has been used to find the long-

run causal relationships among the variables which can cause deviation from 

the long-run equilibrium. That is why Granger causality under VEC model has 

been applied. Thus, the following table shows summary of the results where 

the short-run causal relationships are indicated by the Wald test of the 

differenced variables, while the long-run relationships are indicated by the 

significant error correction term. 
Table 4. Granger causality test results under VECM 

 Differenced Variables 

 ∆lnEU           ∆lnRG          ∆lnInd               ECT1,t-1                 ECT2,t-1              

∆lnEU                        0.60               1.17             -0.4682487              -0.100553 

                     [0.7403]         [0.5583]         [0.030*]                  [0.084***] 

∆lnRG     4.98                                      4.39              0.3861564               0.1146598 

[0.0828***]                        [0.1113]         [0.000]                    [0.000] 

∆lnd 1.61                 9.21                                    0.9229229              0.2236672 

[0.4463]        [0.0100]                                [0.002]                   [0.006] 

Note: 

* indicates significance at 5% level   

** indicates significance at 1% level  

*** indicates significance at 10% level 

P-value is indicated in the brackets.  

ECT1,t-1 and ECT2,t-1 indicate the first and second error correction terms respectively. 

∆ indicates the differenced value of the variables 

lnEU = Natural log of Energy Use, lnRG = Natural Log of Real GDP and lnInd = Natural log 

of 

Industry Value Added 
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From the pair-wise Granger causality test, it is clear that there is a 

unidirectional causal relation running from Real GDP to Energy consumption 

or Energy Use for Bangladesh. On the other hand, there exists another 

unidirectional causal relationship running from Industry Value Added to Real 

GDP. Besides these, there is no short-run causal relationship between any pair 

of variables. From the above table, it can also be observed that Real GDP is 

the least exogenous variables among the variables which are being considered 

in the study, while Energy Consumption or Energy Use is the most exogenous 

variable among them. 

In the study, two cointegrating relations among the variables have been 

found. As a result, two correction terms and two cointegrating vectors exist. 

The Vector Error Correction Model (VECM) is then applied to find the long-

run relationship among the variables and when there is a deviation from the 

equilibrium cointegrating relationship measured by the error correction term 

adjust to clear the disequilibrium. However, this implies that it bears the short-

run adjustment to the long-run steady state. Now the long-run cointegrating 

equations are given with their corresponding t-statistics which is given in the 

parenthesis: 

 

𝑙𝑛𝐸𝑛𝑒𝑟𝑔𝑦𝑈𝑠𝑒̂  = -10.65371 + 0.6086543 (6.21, 0.000)lnRealGDP + 0.2397898 

(3.66, 0.001)lnIndustryValueAdded 

𝑙𝑛𝑅𝑒𝑎𝑙𝐺𝐷𝑃̂  = 13.43117 + 0.8390461 (6.21, 0.000) lnEnergyUse + 0.1242985 

(1.42, 0.164) lnIndustryValuedAdded 

𝑙𝑛𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦𝑉𝑎𝑙𝑢𝑒𝑑𝐴𝑑𝑑𝑒𝑑̂  = 2.00286 + 1.106837 (3.66, 0.001)lnEnergyUse 

+0.4162015 (1.42, 0.164)lnRealGDP 

 

In the first equation, where Energy Consumption or Energy Use is the 

dependent variable, all the coefficients of the long-run relationship are 

significant at 1% level of significance (t-statistics and P-values are given in 

the parenthesis). This result suggested that an increase in the Real GDP and 

Industry Value Added have a positive impact on the change in Energy 

Consumption and Energy Use of Bangladesh, keeping all other variables at a 

fixed level. In the second equation, where Real GDP is the dependent variable, 

only the coefficient of the independent variable Energy Consumption or 

Energy Use is significant at 1% level of significance. On the other hand, the 

coefficient of the independent variable Industry Value Added is insignificant 

even at 10% level of significance. Similarly, in the third equation, where 

Industry Value Added is the dependent variable, only the coefficient of the 

independent variable, Energy Consumption or Energy Use is significant at 1% 

level of significance, while the coefficient of the independent variable and 

Real GDP is insignificant even at 10% level of significance. 
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Thus it can be stated that in the Granger causality under the VECM, 

there has been found only two unidirectional causal relationships running from 

Real GDP to Energy Consumption or Energy Use and another unidirectional 

causal effect of Industry Valued Added on the Real GDP. The results of 

VECM suggest that a long-run relationships exists  among all of the variables 

under study. This means that although the short-run Energy consumption or 

Energy Use does not seem to be significantly affected by Real GDP and 

Industry Value Added, the results suggest that a long-run relationship exist 

between them. Similarly, Industry Value Added has a short-run causal effect 

only with the Real GDP. However, in the long-run, it is related to both the 

Real GDP and the Energy Consumption or Energy Use.  

In order to measure the relative strength of these results based on the 

causality tests, the system is now shocked and has partitioned the forecast error 

variance of each of the variables (Sims, 1972). The decompositions are 

presented in the following table based on the ordering of the VECM. Thus, 

this means the result is presented in the ordering of the variables [Energy Use, 

Real GDP, and Industry Value Added]. 
Table 5. Results of the Forecasts Error Variance Decomposition 

 

 

 

Years 

Percentage of forecast variance explained by innovations in 

Relative variance of 

∆EnergyUse 

Relative variance of 

∆RealGDP 

Relative variance of  

∆lnIndustryValueAdded 
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∆
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1 1.00 0.00 0.00 0.90 99.10 0.00 13.91 37.77 48.31 

2 96.70 0.08 3.22 1.42 88.72 9.86 34.20 31.80 34.00 

3 94.24 1.76 4.00 3.33 73.90 22.77 43.77 27.18 29.06 

4 94.53 1.40 4.07 3.06 72.17 24.77 50.02 24.23 25.75 

5 94.96 1.27 3.76 3.26 72.50 24.25 53.45 22.86 23.69 

6 94.95 1.13 3.92 3.32 70.53 26.15 57.86 21.03 21.11 

7 94.90 1.15 3.95 3.56 68.44 27.99 61.57 19.24 19.18 

8 94.97 1.07 3.96 3.68 67.41 29.01 64.41 17.97 17.62 

9 95.05 1.04 3.91 3.68 66.78 29.55 66.65 17.01 16.34 

10 95.08 1.00 3.92 3.74 65.97 30.29 68.71 16.14 15.16 

 

From the above table, it can be observed that in the case of Bangladesh 

after 10-years of horizon, the results suggest that Energy Consumption or 

Energy use play exogenous role with almost all of its innovations explaining 

with its own shocks which is almost 95%. On the other hand, the result of 

variance decomposition of Industry Value Added implies the relative 
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endogeneity of it compared to Energy Consumption or Energy Use in 

Bangladesh. 

The information contained in the Variance Decomposition can be 

equivalently represented by Impulse Response Function (IRF). IRFs 

essentially map out the dynamic response path of a variable (say, Real GDP) 

due to a one-period standard deviation shock to another variable (Masih, 

1997). The graphical examination of plotting out the response paths to the 

various shocks to the system is given below: 
Figure 1. Findings from Impulse Response Function 

 
 

Conclusion 

Given the generality of the techniques involved, results for Bangladesh 

seem to indicate that all variables are jointly interactive in the considered 

causal chain. That is, the present study has been investigated to find the short-

run and the long-run relationships among Energy Consumption or Energy Use, 

Real GDP, and Industry Value Added. In theory, small and resource limited 

economies are expected to be more vulnerable to energy shocks than energy-

sufficient economies. According to VECM analysis, it has been found that 

there exists a long-run relationship among the three variables, namely: Energy 

Consumption or Energy Use, Real GDP, and Industry Value Added. This is 

because all the error correction terms have been found to be significant. 

Although the short-run relationships have not been found significant for all 
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possible pairs of variables being considered, the long-run relationships have 

shown significant. 

The dynamic Granger causality has been conducted under the VECM 

in this study. According to its result, there exists a unidirectional causality 

running from Real GDP to Energy Consumption or Energy Use. That is, Real 

GDP Granger causes Energy Consumption or Energy Use. The reverse 

causality, that is, Energy Consumption or Energy Use Granger causes Real 

GDP is not significant even at 10% level of significance. The result is similar 

to the result one of the previous study. In that study, such type of unidirectional 

causal relationship that is a unidirectional causality running from GDP to 

electricity consumption has been found for Bangladesh (Majumder, 2007). 

Although the present study used the aggregated data for the variable of Energy 

Consumption or Energy Use, the findings of the study supported the previous 

mentioned study. 

Since in this study a unidirectional causality has been found from Real 

GDP to Energy Consumption or Energy Use for Bangladesh and not vice 

versa, then, a well-designed energy conservation policy can play an effective 

role in managing the energy sector. 

On the other hand, another unidirectional causality came out from 

Industry Value Added to Real GDP. This means that if Industry Value Added 

increases, then Real GDP also increases. Thus, Industry Value Added has a 

significant impact on Real GDP. Favorable infrastructure and a well-designed 

and time-befitting industrialization can develop the industrial sector of 

Bangladesh. Moreover, Government should take necessary steps to make 

Industry Value Added a stable condition. As a result, GDP will be increased 

to a great extent thereby making the economy of Bangladesh better. 

Moreover, from the results of the VECM, it can be said that only 

Energy Consumption or Energy Use can be clearly declared as the exogenous 

variable. Also, Industry Value Added plays the role of endogenous variable. 

All of the findings that have been explored so far are also supported by the 

variance decomposition analysis and impulse response function technique. 

The policy implications of the dynamic analysis of the study are quite 

clear. The study is an attempt to put the analysis of Energy Consumption or 

Energy Use, Real GDP, and Industry Value Added in a temporal Granger-

causal framework. This is for the case of energy-dependent emerging 

economy like Bangladesh by binding the relationship among the three 

variables being considered within a multivariate cointegrated system. The 

evidence of cointegration rules out the possibility of the estimated relationship 

being “spurious”. Therefore, this implies that Granger causality must exist in 

at least one direction and between a pair of variables. This, itself, is a very 

important and valuable finding to facilitate the task of macroeconomic 

forecasts and policy analysis. 
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The direction of Granger causality (both short and long term) is 

brought to light by the Vector Error Correction Model. Moreover, Variance 

Decompositions and Impulse Response Functions shed light on the relative 

endogeneity of the variables. The present study is an academic exercise. So, 

one can proceed for further studies by using the concept as well as the results 

of the present study. 
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