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ABSTRACT 

The unification process of the national economies to the global circumference, termed as 

globalization, is increasing day by day that accelerates economic activities within an economy by 

enhancing not only domestic and foreign investment but also mobilizing capital and labor across 

economies. Upward pressure on energy was created by the globalization induced economic 

activities that leads to fossil fuels' energy consumption. As a consequence, the concentration of 

carbon dioxide (CO2) gas is increasing into the atmosphere- the most noticeable element 

responsible for raising the average temperature of the earth. It is the channel through which 

globalization can degrade our environment. This study is an empirical attempt to test this channel 

in the context of Bangladesh by using annual data from 1973 to 2013. ARDL bounds test results 

provide the confirmation of cointegration among CO2 emissions, economic growth, and 

globalization. Empirical findings reveal that although globalization degrades the environmental 

quality in Bangladesh, the long-run emission elasticity is smaller than the short-run elasticity, 

which implies that the globalization induced emissions will decline gradually. 

Keywords: Globalization; economic growth; CO2 emissions; Bangladesh; ARDL bounds test. 

1. Introduction 

Over the last 100 years, the average temperature of the globe has been increased gradually, 

which is a credible threat to the existence of modern human civilization on earth. This rising 

temperature, termed as global warming, becomes a discussable burning issue in the international 

circumference in recent decades. Some countries like Bangladesh, Maldives, etc. are in great 

danger. Global warming contributes to break and melt ice in the Antarctic region. As a result, the 
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sea level is rising alarmingly. Many coastal regions will be undergone below seawater as a 

consequence. Therefore, it’s necessary to stop raising the average temperature of the earth by 

taking some urgent and excellent policies. Emissions of Greenhouse gas (GHG) are the main 

contributors to global warming, and among the GHG the carbon dioxide (CO2) along is the 

dominant player that is responsible for raising the temperature of the atmosphere. The more CO2 

will be emitted into the atmosphere the greater will be global warming. So, the reduction policy 

of CO2 emissions will be the best strategy. But it is not so easy to reduce CO2 emissions in the 

blink of an eye. At first, we have to identify the core determinants of the CO2 emissions, and 

then we have to make a policy to find out the alternative path to control that determinant. On this 

background, an attempt to analyze the globalization effect on the environment is taken by this 

study, and we take Bangladesh as the study country.  

The term globalization refers unification process of the national economies to the global 

circumference. One country is now more interlinked with another country or with a global 

market than before. This unification increases the volume of trade, investment, and volume of 

production that fosters economic growth. Many researchers found strong evidence on the nexus 

between globalization and economic growth (e.g., see (Dreher, 2003; Afzal, 2007; Ullah et al., 

2013; Samimi&Jenatabadi, 2014; Ying et al., 2014; Gurgul&Lach, 2014; Zahonogo, 2018)). 

More openness (globalized) of a country indicates more economic activities, which lead to more 

domestic investment, more foreign investment, bulk production and industrialization, rapid 

urbanization, and more fossil fuels energy consumption into that country. These globalization 

induced economic activities also lead to emissions of GHG into the atmosphere. Many 

researchers found a positive association between the initial economic growth of a country and 

environmental degradation (see Saboori et al. 2012; AdebolaSolarin et al. 2017; Rayhan et al., 

2018; Akadiri et al. 2019; Zafar et al. 2019). So, by summing up we find that globalization 

contributes to economic growth and economic growth at the initial level of development impedes 

environmental quality. Therefore, we can deduce that globalization is responsible for the 

environmental degradation of a country when it experiences an initial level of economic 

development. This is the theoretical channel by which globalization can inversely affect 

environmental quality. Many researchers used CO2 emissions to represent environmental 

degradation (Ang, 2007; Pao et al., 2011; Saboori&Sulaiman, 2013; Farhani et al., 2014; 

Rayhan& Islam, 2015; Rayhan& Islam, 2018; Rayhan et al., 2018; Rafindadi& Usman, 2019, 

Suki et al., 2020) so that this study also includes CO2 emissions as the dependent variable to 

represent the quality of the environment.  

Bangladesh is a young developing country, experiencing an excellent growth rate in recent 

decades (Daily Star, 2019). The increasing openness (degree of globalization) of this country 

leads to increasing domestic and foreign investment, significant industrialization and 

urbanization, increasing fossil fuel energy consumption, and bulk production. These also lead to 
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increasing CO2 emissions into the atmosphere. Per capita, CO2 emissions have been increased 

from 0.067 metric tons to 0.533 metrics tons for 1973 to 2016 (World Development Indicator 

(WDI), 2020). The degree of globalization also increases at the same time-increase from 19.1 to 

51.4 for 1973 to 2013 (KOF globalization index of Dreher (2006), and Savina et al. (2019)). 

2. Literature Review 

Some previous studies that found a positive association between globalization and environmental 

degradation are discussed in this section. Shahbaz et al. (2015) studied India from 1970 to 2012 

and found that globalization can impede the quality of the environment. A study by Shahbaz et 

al. (2016) found that globalization increased CO2 emissions in Morocco, Sudan, Ghana, 

Tanzania, and South Africa. Shahbaz et al. (2018) examined the annual data of Japan from 1970 

to 2014 and conclude that globalization increased the concentration of CO2 into the atmosphere. 

Khan &Ullah (2019) examine the annual data of Pakistan for 1975-2014 and found that 

emissions elasticity for economic globalization was 0.38, for political globalization 0.19, and 

social globalization, it was 0.11. Moreover, Studies of Akadiri et al. (2019), Rafindadi& Usman 

(2019), and Salahuddin et al. (2019) also found that globalization was responsible for increasing 

concentration of CO2 into the air. A recent study of Suki et al. (2020) reported that globalization 

caused to degrade the quality of the environment in Malaysia in the long-run. From these studies, 

we can conclude that globalization can degrade environmental quality. 

Moreover, many studies (Shahbaz, Solarin, et al., 2016; Shahbaz, Khan, et al., 2016; Zafar et al., 

2019; Rahman, 2020; Saud et al., 2020) found that globalization improves environmental quality.  

Shahbaz, Solarin, et al. (2016) found for Tunisia, Angola, Libya, Kenya, Cameroon, Egypt, and 

Congo Republic; Shahbaz, Khan, et al. (2016) found for China; Zafar et al. (2019) found for 

OECD countries; Rahman (2020) found for USA, UK, South Korea, India, Germany, Canada, 

Brazil, France, Japan, and China; and Saud et al. (2020) found for one-belt-one-road initiative 

countries that globalization improved the quality of the environment. So, a mix of findings exists 

in the literature. 

3. Methodology 

This study used CO2 emissions per capita (denoted as CO2 in this study) to represent 

environmental degradation, per capita real GDP (as PRGDP) for economic growth, and 

globalization index (as GI) to represent globalization. The logarithmic transformation of the 

variables used to get elasticities here. Data of CO2 and PRGDP have taken from WDI, and the 

data of GI has taken from the KOF globalization index (Dreher, 2006; Savina et al., 2019). The 

range of data is 1973-2013.  
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We devoted the autoregressive distributed lag (ARDL) bounds test to screen the cointegration 

status among the LNCO2, LNPRGDP, and LNGI. Pesaran et al. (2001) developed this test, 

which is exercisable if all the series are found I(0), or all the series are I(1), or admixture of I(1) 

and  I(0), but it is not applicable if any one of the series becomes I(2). Therefore, there exists a 

precondition for this estimation, which demand to identify the order of LNCO2, LNPRGDP, and 

LNGI. In order to fulfill that precondition the Augmented Dickey-Fuller (ADF) test has been 

assigned (which is developed by Dickey and Fuller (1978, 1971)). When neither of the series 

finds I(2), the ARDL bounds test approach has been performed and its equations looks like as 

follows:  
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This test has 2 sets of table values (Pesaran et al., 2001); one is called upper bound value and 

another one is called lower bound value. The estimated F-statistic should exceed the upper bound 

value of the Pesaran et al. (2001) value sets for confirming the cointegration. An estimated value 

that lies between the upper and lower bound values, or that lies below the lower bound value, 

does not confirm the cointegration. Therefore, the estimated F-value of the model should exceed 

the upper bound value for confirming the long-run equilibrium association among LNCO2, 

LNPRGDP, and LNGI. After the confirmation of the long-run association the error correction 

model can be estimated by using the following equation:  
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Some diagnostic tests are also be performed for getting stable, reliable, consistent, and efficient 

estimators. 

4. Results and Discussions 

The Time-series plot of the variables under this study (LNCO2, LNPRGDP, and LNGI) have 

illustrated in Figure-1, and an increasing trend has been observed for each of the series. The 

visual illustration indicates an association among these series. However, we use rigorous 

statistical tools for checking cointegration in this study. In the beginning, it is crucial to identify 

the order of LNCO2, LNPRGDP, and LNGI. We have performed the ADF test for checking 

stationarity status (results are in Table 1). 
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For ‘with constant’ specification LNCO2, LNPRGDP and LNGI are found non-stationary at the 

level form (as the respective p>0.05) but are found stationary at their first difference form (as the 

respective p<0.05). These findings imply that the variables LNCO2, LNPRGDP, and LNGI are 

I(1). 

For ‘with constant & trend’ specification LNCO2 is found stationary for both levels and at first 

difference form (as the respective p<0.05), which implies that LNCO2 is I(0). The other two 

variables LNPRGDP and LNGI are found non-stationary at the level form (as the respective 

p>0.05) but are found stationary at their first difference form (as the respective p<0.05), which 

imply that LNPRGDP and LNGI are I(1) too. 

Figure 1. Pattern of LNCO2, LNPRGDP and LNGI 
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Table 1. Stationarity test results of LNCO2, LNPRGDP and LNGI 

Variables at level form 

  LNCO2 LNPRGDP LNGI 

With Constant t-Statistic  1.2283  3.8119 -0.8317 

 Prob.  0.9977  1.0000  0.7990 

  n0 n0 n0 

With Constant & Trend  t-Statistic -4.0446  0.4950 -2.6362 

 Prob.  0.0149  0.9989  0.2673 
  ** n0 n0 

  *** n0 n0 

                                                     Variables at first difference form 

  d(LNCO2) d(LNPRGDP) d(LNGI) 

With Constant t-Statistic -6.5040 -6.4696 -7.3873 

 Prob.  0.0000  0.0000  0.0000 
  *** *** *** 

With Constant & Trend  t-Statistic -6.6698 -13.3135 -7.5438 

 Prob.  0.0000  0.0000  0.0000 
  *** *** *** 

(Source: Author’s calculation) 

As an increasing trend is observed for each of these variables from the graphical illustration (see 

Figure 1), this study includes “with constant & trend” specification into the model, and according 

to this specification, an admixture of I(0) and I(1) series are found. Moreover, neither of the 

series is I(2)- therefore, no constraint is found to conduct the ARDL bounds test. 

Table 2. Details of Optimal lag selection by VAR 

“Endogenous variables: D(LNCO2) D(LNPRGDP) D(LNGI) and Exogenous variables: C” 

       Lag LogL LR FPE AIC SC HQ 

              
0  226.9453 NA   7.93e-10 -12.44141 -12.30945* -12.39535* 

1  234.4157  13.28072  8.66e-10 -12.35643 -11.82859 -12.17220 

2  242.9105  13.68606  9.02e-10 -12.32836 -11.40464 -12.00596 

3  258.7043  22.81321*  6.37e-10* -12.70579* -11.38619 -12.24522 

4  266.9515  10.53804  7.03e-10 -12.66397 -10.94849 -12.06522 

              
*indicates lag order selected by the criterion, where “HQ: Hannan-Quinn information criterion, 

AIC: Akaike information criterion, LR: sequential modified LR test statistic, SC: Schwarz 

information criterion, FPE: Final prediction error” (Source: Author’s calculation) 
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Figure 2. Top 20 models based on AIC with lag 3 
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The starting step in the ARDL bounds test is nothing but the procedure of selecting optimal lag 

order for the estimation of the ARDL model, and VAR lag order selection criteria fulfills that. 

Among five criteria, three (majority) suggest lag 3 as optimal lag for conducting the ARDL 

model so that lag 3 is taken in this regard. After evaluating various models with lag 3 (the top-20 

model with lag 3 are illustrated in Figure 2), the statistical software Eviews-9 confirms that 

ARDL (3, 2, 0) model is the suitable model for this study. Table 3 includes the details of the 

ARDL (3, 2, 0) model that is selected for this study, and the adjusted R-square, F-stat, and 

Durbin-Watson stat for this model are excellent- confirming the appropriateness of the model.   

Table 3. Details of the Selected ARDL Model 

Dependent Variable: LNCO2 

     Variable                                 Coefficient        Std. Error            t-Statistic           p-value  

     LNCO2(-1) 0.206241 0.156617 1.316849 0.1982 

LNCO2(-2) -0.033713 0.161427 -0.208845 0.8360 

LNCO2(-3) -0.411993 0.156135 -2.638689 0.0132 

LNPRGDP -0.606853 0.558480 -1.086616 0.2862 
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LNPRGDP(-1) 0.552048 0.570645 0.967410 0.3413 

LNPRGDP(-2) 0.568119 0.431324 1.317152 0.1981 

LNGI 0.411524 0.204495 2.012394 0.0535 

C -7.584612 1.499854 -5.056901 0.0000 

@TREND 0.038490 0.011446 3.362746 0.0022 

R-squared 0.995777 F-statistic 854.7256 

Adjusted R-squared 0.994612 Prob(F-statistic) 0.000000 

   Durbin-Watson stat 1.961603 

     (Source: Author’s calculation) 

Table 4. ARDL bounds test results 

“Null Hypothesis: No long-run relationships exist” 

     Test Statistic                                             Value                                         k 

     F-statistic                                                  9.970563                                    2 

     Critical Value Bounds 

     Significance                                               I(0) Bound                               I(1) Bound 

     10%                                                            4.19                                          5.06 

5%                                                              4.87                                          5.85 

2.5%                                                           5.79                                          6.59 

1%                                                              6.34                                          7.52 

(Source: Author’s calculation)  

The F-stat, calculated in this study, is 9.970- which is greater compare to the upper bound value 

of Pesaran (2001) table at a 1% level of significance (which is 7.52) and confirm the rejection of 

the null hypothesis of this test (see Table 4). Therefore, statistical evidence confirms that the 

variables LNCO2, LNPRGDP, and LNGI have a cointegrating relationship. 

The elimination speed of the short-run (SR) divergence from the long-run (LR) equilibrating 

association, which is known as error correction speed, is 123.94 percent per year (Table 5). At 

this speed, the variables LNCO2, LNPRGDP, and LNGI will converge to their LR equilibrium 

per year from their SR discrepancies.   

Table 5. Short-run and Long-run Results 

     Cointegrating Form 

     Variables Coefficient Std. Error t-Statistic Prob.    
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D(LNCO2(-1)) 0.445706 0.185664 2.400609 0.0230 

D(LNCO2(-2)) 0.411993 0.156135 2.638689 0.0132 

D(LNPRGDP) -0.606853 0.558480 -1.086616 0.2862 

D(LNPRGDP(-1)) -0.568119 0.431324 -1.317152 0.1981 

D(LNGI) 0.411524 0.204495 2.012394 0.0535 

D(@TREND()) 0.038490 0.011446 3.362746 0.0022 

CointEq(-1) -1.239465 0.224120 -5.530355 0.0000 

     
   Long Run Coefficients 

Variable Coefficient Std. Error t-Statistic Prob.    

     LNPRGDP 0.414140 0.102568 4.037716 0.0004 

LNGI 0.332017 0.172709 1.922413 0.0644 

C -6.119260 0.973269 -6.287324 0.0000 

@TREND 0.031054 0.005793 5.360748 0.0000 

     (Source: Author’s calculation) 

The growth effect on CO2 emissions is found insignificant in the SR, but significant at less than 

1% in the LR (Table 5). In the LR, a 1% rise in economic growth will emit 0.414 percent CO2 in 

the atmosphere. Now, the variable which is in our interest, globalization, is significant both in the 

SR (p=0.0535) and LR (p=0.0644) at a 10% level of significance. Globalization-emissions 

elasticity is 0.4115 in the SR and 0.3320 in the LR. The LR elasticity is smaller than the SR 

elasticity- implying that globalization induced emissions will be reduced. This finding is 

consistent with theoretical understanding because theory suggests that globalization increases 

emissions at the initial phase of development. But, when the economy becomes more globalized 

and achieves matured economic development, the globalization induced emissions start to 

decline. Therefore, this finding delivers the message to the policymakers that it’s unnecessary to 

take restriction policy to control globalization to save the environment, as globalization will not 

be harmful in the long-run. 
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Figure 3. Illustration of Normality test results 
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Various diagnostic tests have been performed to make the estimated model more reliable, 

accurate, and consistent. The Jarque-Bera (JB) statistic is 0.6768 and the respective p-value is 

0.7128 (much greater than 0.05), providing the confirmation of the non-rejection of the null 

hypothesis and proves that data used in this study were distributed normally (see Figure 3). Table 

6 contains the details of the serial correlation test and heteroscedasticity test. In the serial 

correlation detection test, the p-value of the F-stat is 0.9672 and Chi-square-stat is 0.9542, much 

higher than 0.05, providing the statistical evidence against the alternative hypothesis and 

acceptance of the null hypothesis that no serial correlation in residuals. In the heteroscedasticity 

detection test, the p=0.8158 for F-stat, p=0.7644, and p=0.9169 for the two types of Chi-square 

stat. These values are much greater than the 0.05, confirming that the null hypothesis is true and 

residuals are free from the heteroscedasticity problem. 

Table 6. Serial Correlation and Heteroskedasticity test results 

Breusch-Godfrey Serial Correlation LM Test 

F-statistic 0.033385     Prob. F(2,27) 0.9672 

Obs*R-squared 0.093741     Prob. Chi-Square(2) 0.9542 

Heteroskedasticity Test: Breusch-Pagan-Godfrey 

     
F-statistic 0.541118     Prob. F(8,29) 0.8158 

Obs*R-squared 4.935645     Prob. Chi-Square(8) 0.7644 

Scaled explained SS 3.261640     Prob. Chi-Square(8) 0.9169 

(Source: Author’s calculation) 
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Now, the details of the Ramsey RESET test have tabulated in Table 7. It is clear that the 

respective p-value of the F-stat is much greater than the 0.05 (actually it is 0.5814). This finding 

confirms the rejection of the alternative hypothesis and concludes that the model, used in this 

study, is specified correctly-there is no specification bias. 

Table 7. Results of Ramsey RESET test 

Ramsey RESET Test 
  

 Value df Probability  

t-statistic  0.557866  28  0.5814  

F-statistic  0.311214 (1, 28)  0.5814  

(Source: Author’s calculation) 

Finally, for the confirmation of the structural stability of the estimated coefficients of this study 

plot of the cumulative sum (CUSUM) and the square of the cumulative sum (CUSUM square) of 

the recursive residuals are illustrated in Figure-3 and Figure-4, respectively.  

Figure 3: Plot of CUSUM 
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Figure 4: Plot of CUSUM square 
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It is clear from the Figure-3 and Figure-4 that the plot of CUSUM and CUSUM of squares are 

within the bounds of the 5% significance level, which confirm that the estimated coefficients of 

this study are structurally stable and reliable. No structural break exists in the time frame used in 

this study. 

Conclusions 

Using the annual data of Bangladesh from 1973 to 2013, this study attempts to justify whether 

globalization degrades our environment or improve it. The results of this study reveal that 

globalization is significant both in the SR and LR at a 10% level of significance. Globalization-

emissions elasticity is 0.4115 in the SR and 0.3320 in the LR. So, the LR elasticity is smaller 

than the SR elasticity- implying that globalization induced emissions will be declined. This 

finding is consistent with theoretical understanding because theory suggests that globalization 

increases emissions at the initial phase of development. But, when the economy becomes more 

globalized and achieves matured economic development, the globalization induced emissions 

will start to decline. Therefore, this finding delivers the message to the policymakers that it’s 

unnecessary to take restriction policy to control globalization to save the environment, as the 

negative impact will be declined gradually in the long-run. 
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