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INTRODUCTION

Economic growth in the SAARC region is essential to lower inflation and unemployment. However, it is 

strongly linked with the climatic vulnerability. The reason is that the economic growth cannot be achieved 

without the usage of energy resources. This scenario leads to the matter of environmental sustainability. The 

climate change issue has become a global concern and it is forcing the world to use the green energy resources 

in order to reduce the CO2 emission. It is said that carbon emission will be coming from the developing 

economies due to the rapid use of inefficient energy consumption. Reduction in the trade barriers and massive 

usage of technology is not only mobilizing capital and labor but also increasing the burden of pollution due 

to the heavy reliance on the energy consumption. Therefore, turning the economies from use of fossil fuel 

energy consumption to the renewable energy resources is the need of the time. 

Globalization and non-renewable energy consumption increase CO2 in the SAARC countries. Energy growth 

is the main reason for the environmental vulnerability (Jun, et al., 2021). The renewable energy consumption 

has an adverse effect on the CO2 emission and a substantial positive impact of economic growth on the CO2 

(Naseem & Ji, 2020). The outcomes of energy consumption, FDI and population growth have harmful impact 

on the CO2 emission in the SAARC region. The study found the nonexistence of environmental Kuznets curve 

hypothesis in three countries of SAARC like Bangladesh, Pakistan, and India (Ahmad, et al., 2021). Another 

important factor that increases CO2 emission is urbanization. Inefficient industrial technologies and 

transportation are the main causes of environmental damage (Yasin et al., 2021).  

Moreover, industrialization increases air pollution in Pakistan, India, and Nepal (Ahmad, Iqbal, & Mahmood, 

2013). A new mathematical model like grey relational model analyzes that the renewable energy consumption  
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reduces CO2 emission in SAARC countries (Ikram, 

Zhang, Shrouf, & Shah, 2020). Electrical power 

consumption is increasing environmental 

degradation in Bangladesh and Nepal. Moreover, 

average precipitation is increased in India, and 

methane emission in Pakistan (Akhmat, Zaman, 

Shukui, Irfan, & Khan, 2014). Financial development 

has positive impact on SAARC countries. Trade 

openness has significant and negative impact on the 

environment (Khalid, Usman, & Mehdi, 2020). 

Negative impact has been confirmed in case of 

renewable energy consumption and CO2 in SAARC 

(Adebayo & Kirrikkaleli, 2021). 

LITERATURE REVIEW 

Jun, et al. (2021) has tried to explore the impact of 

globalization on environmental degradation. The 

study was conducted on the selected South Asian 

countries from the time period 1985 to 2018 under 

the framework of environmental Kuznets curve 

hypothesis. The empirical analysis of this paper 

concluded with the positive association between the 

dependent variable CO2 and the independent 

variables like non-renewable energy consumption, 

urbanization and gross domestic product. 

Ahmad, et al. (2021) investigated the impact of road 

transport energy consumption on the CO2 emission. 

The study used the balanced panel data from 1900 to 

2016 to estimate the empirical outcome through 

inverted U-shaped environmental Kuznets curve. The 

study concluded that road transport increases CO2 

emission; moreover, energy consumption, FDI and 

population growth are having positive association 

with the climate vulnerability.  

Yasin, et al. (2021) endeavored to examine the role 

of financial development, political institutions, 

urbanization and trade openness on the CO2 emission 

on 59 less developed economies. The data was 

collected from the period 1996 to 2016. The 

empirical results found that there exists positive 

association between environmental degradation and 

financial development, urbanization capital labor 

ratio and energy consumption by incorporating 

Arellano Bond Generalization Method (A-B GMM), 

Orthogonal deviation Generalized Method of 

Moment (O-D) GMM and Cross Sectional Weighted 

Estimated Generalization Least square (EGLS). 

Moreover, institutions and foreign trade were found 

beneficial for the environment.  

Naseem & Ji, (2020) examines the relationship of 

various variables that affect the environment in South 

Asian Association for Regional Countries. The study 

incorporated the annual cross sectional data from the 

year 2000 to 2017. Various econometric techniques 

were applied such as fixed panel effect regression and 

two step generalized method of moments (GMM) to 

estimate the parameters. The results showed the 

negative association between CO2 emission and 

renewable energy consumption, while the positive 

association was present in case of economic growth. 

Ikram, et al. (2020) determined the complex 

relationship between ISO 14001 certification, 

renewable energy consumption, access to electricity 

and CO2 emission on SAARC countries. The study 

analyzed the data from 2000 to 2014 by using various 

econometric techniques including Grey Rationale 

Analysis (GRA). The outcomes showed that India is the 

most vulnerable nation in CO2 emission problems. 

Rahman, et al. (2020) demonstrated the possibility of 

global carbon leakages consumption based CO2 

emission. The data was collected from 1972 to 2015 

for five member countries of SAARC region. The 

study showed that the household consumption 

emission were 62.39 percent and 0.61 percent of CO2 

emission in India and Nepal respectively. The study 

suggested to use combustible renewable resources. 

 Bakar, et al. (2019) examined the impact of two 

types of FDI such as Greenfields (GF) Mergers and 

Acquisition, and energy consumption on the 

environment. The study gathered the data for the 

eight selected countries of SAARC and ASEAN 

regions spanning from 2003 to 2014. The study 

incorporated the Environmental Performance Index 

(EPI) to estimate the effects of these variables on the 

environmental performance. The study confirmed the 

population Haven Hypothesis (PHH). Population and 

energy consumption showed positive relationship 

with Environmental performance index. 

Ahmad, et al. (2013) emphasized on the effects of 

two important variables population and industrial 

growth on the CO2 emission. The panel data were 

taken spanning over 1980 to 2018 of the selected 

SAARC countries. Panel Padroni co-integration test 

and Fisher Johansen to co-integration methodology 

was used to check the co-integration among the 

variables. The statistical results confirmed that 

industry and population were significant causing air 

pollution in the SAARC countries. 

METHODOLOGY 

This section has been designed to provide the data 

collection sources, methodological framework and 

the model specification. 
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Data Sources 

The present study has taken the panel data for all eight 

countries of SAARC spanning over 1995 to 2021. 
Source of data is World Development Indicator. 

Methodological Issues 

The study has applied panel unit root tests, panel 

Padroni co-integration test and fully modified 

ordinary least square test considering the panel data. 

The general form of the model is as follows: 

𝑌𝑖𝑡 = 𝛼1 + 𝛼2𝑋𝑖𝑡 +∼𝑖𝑡 

Here “Y” and “X” are variables and they are attached 

with subscripts “i” and “t”, i =, 2, 3,…, N and t= 1, 2, 

3, …, T time periods. 

Panel Unit Root Tests 

Panel unit root tests have been applied in order to check 

and resolve the problems of stationarity and non-
stationarity. 

The Levin, Lin, and Chu Test 

This test is an expansion of DF and is proposed by 

Levin, Lin and Chu back in 2002. Based upon the 

work of Levin, Lin and Chu in 1992, and 2002, the 

following equation is presented for unit root test:  

∆𝑌𝑖𝑡 =  𝜔𝑖 + г𝑌𝑖,𝑡−1 + ∑ ∅𝑘

𝑛

𝑘−1

∆𝑌𝑖,𝑡−𝑘 + 𝛿𝑖𝑡 + 𝜃 + 𝑒𝑖𝑡 

The Im, Pesaran and Shin (IPS) test 

The LL test does not restrict г to be homogeneous across 

all I, It allow for heterogeneity in the coefficient of 

𝑌𝑖,𝑡−1 variable and gives a best test based upon the 

average of the individual unit root test statistic. 

 ∆𝑌𝑖𝑡 =  𝜔𝑖 + г𝑖𝑌𝑖,𝑡−1 + ∑ ∅𝑘

𝑛

𝑘−1

∆𝑌𝑖,𝑡−𝑘 + 𝛿𝑖𝑡 + 𝑒𝑖𝑡  

The Maddala and WU (MU) test 

Maddala and WU in 1999 proposed the following test 

in order to solve the problem of all other tests. 

П =  −2 ∑ 𝐼𝑛𝜋𝑖

𝑁

𝑖=1

 

Panel Padroni Co-Integration Test 

Padroni (1997, 1999, and 2001) has proposed the 

following regression model. This co-integration test 

permit heterogeneity. 

𝑌𝑖,𝑡 =  г𝑖 + 𝑈𝑡 + ∑ 𝛼𝑚𝑖

𝑀

𝑚=1

𝑋𝑚𝑖,𝑡 + 𝑒𝑖,𝑡 

Fully Modified Ordinary Square 

Fully modified ordinary least square test is used to 
estimate the coefficient of the model. This test is applied 

after the confirmation that the long run relationship is 
present among the variables.  

Model Specification 

In the present study, the model for the environmental 

degradation is given below. 

𝐶𝑂2 = 𝑓(𝐹𝐸, 𝐼𝑁𝐴𝐺, 𝑅𝐸, 𝐹𝐹𝐸𝐶, 𝑃𝑂𝑃𝐿, 𝐻𝐶𝐼) 

Econometric Model 

An econometric model is presented as follows: 

𝐶𝑂2𝑖𝑡
= 𝛼0 + 𝛼1𝐹𝐸𝑖𝑡 + 𝛼2𝐼𝑁𝐴𝐺𝑖𝑡 + 𝛼3𝑅𝐸𝑖𝑡

+ 𝛼4𝐹𝐹𝐸𝐶𝑖𝑡 + 𝛼5𝑃𝑂𝑃𝐿𝑖𝑡

+ 𝛼6𝐻𝐶𝐼𝑖𝑡 + 𝜇𝑖𝑡 

VARIABLES DESCRIPTION 

 

UNIT ROOT TESTS 
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Table 1 to 4 show the results of unit root tests for all 

the variables. The variables included in this table are 

Fuel export, Industrial output, renewable energy 

consumption, fossil fuel energy consumption, 

population and HCI. The results of Levin Lin and Chu 

test confirms that all the variables are stationary at 

first difference. Moreover, the results of Pesaran and 

Shin-W statistic show that null hypothesis is rejected 

at first difference which shows that all he variables are 

not stationary at level. However, variables becomes 

stationary after taking the first difference by Pesaran 

ad Shin-W statistic. The results of ADF-Fisher-Chi-

Square show that all the variables are stationary at 

first difference. Lastly, PP-Fisher-Chi square has been 

applied and it also show that all the variables are 

stationary at first difference. 

DESCRIPTIVE STATISTICS RESULTS 

Table 5 describes all the descriptive statistic results of 

the variables used in this study. The table shows the 

mean, median maximum and minimum of all the 

values of the observations. The first row gives the 

names of the various variables. The second row is 

showing the mean values. The overall mean score of 

CO2 in the SAARC region is 0.5793. The median 

value of CO2 is 0.3814, Moreover, the values for 

maximum and minimum are 4.072 and 0.01276. 

Similarly, the values of FE have also been estimated. 

The mean value for FE is 7.8631. The median for FE 

is 2.4799. The maximum and minimum for FE are 

48.9175 and 1.23 respectively. The values of mean is 

6.7981 for INAG. The median of INAG is 6.2025. 

Furthermore, the values of maximum and minimum 

of INAG are 89.2174and -46.6848 respectively. The 

mean and median values are also calculated for RE 

and they are 51.5774 and 51.5400. The maximum 

value for RE is 756.38. The minimum value for RE is 

1.1100. Similarly, the mean value of FFEC is 

26.0193. The median value of the same variable is 

18.8125. The maximum value for FFEC is 74.2387. 

The minimum value for FFEC is 0.00. The mean 

value of POPL is 48279. The median value of POPL 

is 103535. The maximum and minimum values for 

POPL are 31181 and 0.00 respectively. The mean 

value of HCI is 0.089. Its maximum value is 0.9834. 

CORRELATION MATRIX 

The correlation matrix has also been included to 

check the degree of correlation among the variables. 

The results of correlation analysis are shown in the 

table 6 and the purpose of this table is to examine that 

whether the problem of multicollinearity exists or 

not. The relationship between CO2 and FE is 

negative. The correlation coefficient of CO2 and 

FFEC is 0.059. Moreover, the correlation between 

POPL and CO2 has been examined positive and its 

value is 0.161. The relationship between CO2 and RE 

is negative and its correlation coefficient is -0.2925. 

The association between FE and CO2 is observed 

negative. However, the association between FE and 

INAG is positive. The relationship between RE and 

FFEC is positive and its correlation coefficient is 

estimated as 0.7708. The link between POPL and RE 

is negative and its coefficient value is -0.1013. The 

relationship between POPL and HCI is positive and 

its correlation coefficient value is estimated as 

0.5857. Moreover, the relationship between POPL 

and FFEC is also positive and its coefficient value is 

0.5857. 



PAKISTAN ISLAMICUS 

(An International Journal of Islamic and Social Sciences) Vol 05, Issue 02 (April-June 2025) 

  

Page | 30 

PANEL PADRONI CO-INTEGRATION TEST 

After checking unit root of all the variables, Panel 

Padroni Co-Integration test has been applied. It helps 

to confirm that whether there exists long run 

association between the variables or not. This test has 

been used after confirming that all the variables are 

not stationary at level. The results of Panel Padroni 

Co-integration are reported in the table 7. The values 

of Panel PP-Statistic and Panel ADF-Statistic are 

showing that there exists long run relationship among 

the variables. Therefore, the alternative hypothesis is 

accepted of co-integration. On the other hand, the 

results of group pp-statistic and group ADF pp-

statistic also confirms that there exists a long run 

relationship. Next, we will estimate the statistical 

coefficients of all the variables which show the long 

run relationship between them. It is done through the 

Fully-Modified Ordinary Least Square test. 

RESULTS OF FMOL AND DOLS 

 
The FMOL results show that positive relationship 

exists between selected independent variables and the 

dependent variable that is CO2 emission. The study 

has included six variables. The relationship FE and 

Co2 is positive and its coefficient value is 0.1440. It 

shows that one percent increase in the fuel export in 

the SAARC region increases the CO2 emission by 14 

percent. Moreover, the relationship between FFEC 

and CO2 is also calculated. It shows that one percent 

increase in FFEC increases the CO2 emission by 12 

percent as its coefficient value is 0.01282. The 

coefficient of POPL is 3.38 and it is highly significant 

value with the lowest probability value. It shows that 

one percent increase in POPL increases CO2 by 3.38 

percent. Furthermore, the coefficient of HCI is 0.017 

but it is not significant. The negative relationship has 

been found between RE and CO2. Its coefficient value 

is estimated that is 0.0175 by FMOL. It is highly 

significant value which shows that one percent 

increase in RE will decrease the CO2 emission by 17 

percent. In case of FE, the coefficient value is 

insignificant, however; it becomes significant by 

applying dynamic ordinary least square test. The 

coefficient value obtained by DOLS shows that one 

percent increase in FE increases CO2 emission by 

0.2529. Moreover, the coefficient of INAG also 

becomes significant when estimated by DOLS. It 

shows that one percent increase in the INAG increases 

CO2 by 0.47 percent. The relationship between HCI 

and Co2 is found positive by DOLS. It shows that one 

percent increase in HCI increases CO2 emission by 

13 percent and it is highly significant value also.  

CONCLUSION 

The current study has tried to analyze the impact of 

inefficient energy resources usage on the environment 

of SAARC countries by utilizing the data from 1995 

to 20221. Results of the Fully-Modified Ordinary 

Least Square test signify that fossil fuel energy 

consumption has a positive relationship with the CO2 

emission. Population growth is also a very important 

factor that contributes towards the environmental 

damage in all the eight countries like Afghanistan, 

Bangladesh, Bhutan, Maldives, Nepal, Pakistan, 

India, and Sri-Lanka. On the contrary, renewable 

energy consumption has a strong negative 

relationship with the CO2E. Human capital index has 

shown a positive relationship but its value is highly 

insignificant. Therefore, it can be concluded that the 

SAARC region should move from the inefficient 

usage of fossil fuel to eco-friendly renewable energy 

resources. This transition may help to achieve the 

Kyoto Protocol targets. In addition, domestic and 

industrial energy needs are overwhelming the carbon 

emission leading to the deterioration of natural 

resources due to fossil fuel, As a result, this region 

needs to formulate clean and green policies by 

initiating the co-operation at regional level. These 

countries should increase the renewable energy 

production to impede the usage of dirty energy. In this 

way, clean and green environment that will be pure 

and dirty free also can be achieved leading to the 

sustainable atmosphere in SAARC. 



Does Usage of Inefficient Energy Resources Harm the Environment in SAARC Region? The Impact of 

Renewable and Non-Renewable Energy Consumption Using Panel Data Techniques 

 

Page | 31 

REFERENCES 

Adebayo, T. S., & Kirikkaleli, D. (2021). Impact of 

renewable energy consumption, globalization, and 

technological innovation on environmental 

degradation in Japan: Application of wavelet tools. 

Environment, Development and Sustainability. 

23(2021), 16057-16082. 

Ahmad, A., Gill, A. R., Usman, M., Muhammad , A., 

Haider, S., & Almas, L. k. (2021). Transport energy 

consumption and climatic challenges in SAARC 

countries. Indian Journal of Economics and 

Business, 20(4). 1863-1880. 

Ahmad, N., Iqbal , A., & Mahmood, H. (2013). CO2 

emission, population and industrial growth 

linkages 2 in selected South Asian countries: A Co-

integration analysis. Worls Applied Sciences 

Journal, 21(4), 615-622. 

Ahmed, K., & Long, W. (2012). Environmental Kuznets 

curve and Pakistan: An empirical analysis. 

Procedia Economics and Finance, 1(2012), 4-13. 

Akhmat, G., Zaman, K., Shukui , T., Irfan , D., & Khan, M. 

M. (2014). Does energy consumption contribute to 

environmental pollutants? Evidence from SAARC 

countries. Environ Sci Pollut Res., 21(9), 5940-

5951. 

Anser, M. K., Wasim, S., Aziz, B., & Wasim, S. (2020). 

Impact of urbanization, economic growth, and 

population size on residential carbon emission in 

the SAARC countries. Clean Technologies and 

Environmental Policy, 22(2020), 923-936. 

Azam , M., & Khan, A. Q. (2016). Urbanization and 

environmental degradation: Evidence from Four 

SAARC countries-Bangladesh, India, Pakistan, and 

Sri Lanka. Environmental Progress & 

Sustainablility Energy, 35(3), 1-10. 

Bakar, N. A., Raji, J. O., & Farooq, R. M. (2019). 

Greenfield, mergers and acquisitions, energy 

consumption, and environmental performance in 

selected SAARC and ASEAN countries. 

International Journal of Energy Economics and 

Policy, 9(2), 216-224. 

Ikram, M., Zhang, Q., Sroufe, R., & Shah, S. Z. (2020). 

Towards a sustainable environment: The nexus 

between ISO 14001, renewable energy 

consumption, access to electricity, agriculture and 

CO2 emission in SAARC countries. Sustainable 

Production and Consumption, 22, 218-230. 

Jun, W., Mughal , N., Zhao, J., Shabbir, M. S., Niedbala, 

G., Jain, V., & Anwar , A. (2021). Does 

globalization matter for environmental 

degradation? Nexus among energy consumption, 

economic growth, and carbon dioxide emission. 

Energy Policy, 153, Retrieved from: 

https://doi.org/10.1016/j.enpol.2021.112230 

Khalid, K., Usman, M., & Mehdi, M. A. (2020). The 

determinants of environmental quality in the 

SAARC region: a special heterogeneous panel data 

approach. Environmental Scienece and Pollution 

Research, 28, 6422-6436. 

Latief, R., Kong, Y., Javeed, S. A., & Sattar, U. (2021). 

Carbon emissions in the SAARC countries with 

causal effects of FDI, economic growth and other 

economic factors: Evidence from dynamic 

simultaneous equation models. International 

Journal of Environmental Research and Public 

Health, 18(9), 1-22. 

Mustafa, K., Shah, M., Khan, N., Khan, R., & Khan, I. 

(2007). Resource degradation and environmental 

concerns in Pakistan’s agriculture. Sarhad J. Agri, 

23(4), 1159-1168. 

Naseem, S., & Ji, T. G. (2020). A system-GMM approach 

to examine the renewable energy consumption, 

agriculture and economic growth's impact on CO2 

emission in the SAARC region. Geo Journal, 86, 

2021-2033. 

Pandey, S., & Mishra, M. (2015). CO2 emissions and 

economic growth of SAARC countries: Evidence 

from a panel VAR analysis. World Journal of 

Applied Economics, 1(2), 23-33. 

Rahman, M. M., Ahmed, R., Mashud, A. H., Malik, A. I., 

Miah, S., & Abedin, M. Z. (2022). Consumption-

based CO2 emission on sustainable development 

goals of SAARC region. Sustainability, 14(3), 1-27. 

Rasiah, R., Guptan, V., & Habibullah, M. S. (2018). 

Evaluating the impact of financial and economic 

factors in environmental degradation: A panel 

estimation study of selected ASEAN countries. 

International Journal of Energy Economics and 

Policy, 8(6), 209-216. 

Rehman, H. U., & Zeb, S. (2020). Determinants of 

environmental degradation in economy of 

Pakistan. Empirical Economic Review, 3(1), 85-

109. 

Sujith, J. (2019). Experiential EKC: Trade openness for 

optimal CO2 emission in SAARC region (Munich 

Personal RePEc Archive). Retrieved from: 

https://mpra.ub.uni-muenchen.de/93203/ 

Wang, J., Hassan , M. S., Alharthi, M., Arshed, N., Hanif, 

I., & Saeed, M. I. (2021). Inspecting non-linear 

behavior of aggregated and disaggregated 

renewable and non-renewable energy consumption 

on GDP per capita in Pakistan. Energy Strategy 

Reviews, 39(2022), 1-12. 

Waqih, M. A. U., Bhutto, N. A., Ghumro, N. H., Kumar, S., 

& Salam, M. A. (2019). Rising environmental 

degradation and impact of foreign direct 

investment: An empirical Evidence from SAARC 

region. Journal of Environmental Management, 

243, 472-480. 

Xue, L., Haseeb , M., Mahmood, H., Alkhteeb, T. T., & 

Murshed, M. (2021). Renewable energy use and 

ecological footprints mitigation: Evidence from 

selected South Asian economies. Sustainability, 

13(4), 1-20. 

Yasin , I., Ahmad, N., & Chaudhary, M. A. (2021). The 

impact of financial development, political 

institutions, and urbanization on environmental 

degradation: Evidence from 59 less-developed 

economies. Environment, Development and 

Sustainability, 23, 6698-6721. 


