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Fig. S1. Climate related protocols and agreements 

   

 
 

 

 

 

 



Table S1. Existing literature related to the study variables: Emission rate, Economic growth & Energy use nexus  

Referencce  Variables Time Period Country Methodology Major Findings 

1.  Economic growth, CO2 and 

Energy consumption 

1960-2005 Turkey ARDL model CO2 ↔ EG  

EC → CO2 

2.  
CO2, FDI and Economic 

growth 

1990-2011 Panel of 54 

countries 

Simultaneous 

Equations Models 

FDI ↔ EG,  

FDI ↔ CO2 and  

CO2 → EG 

3.  CO2 emissions, health 

expenditures, and economic 

growth 

1995-2013 Global panel of 

51 countries 

Dynamic 

Simultaneous 

Equation Models 

CO2 ↔ EG  

HE ↔ EG (global 

panel) & 

CO2 → HE  

(except low-income 

group countries) 

4.  CO2 emissions, GDP, Health 

expenditures-growth, Stock 

capital, population, 

urbanization and trade 

openness 

1972-2012 Iran Simultaneous 

Equations Models 

 

CO2 ↔ EG  

5.  Energy consumption and 

CO2 emission 

1975-2011 

(Quarterly) 

Indonesia Panel 

cointegration 

EC increases CO2 

emissions 

6.  Urbanization, CO2 emission 

and Energy consumption 

1971–2007 9 Newly 

Industrialized 

countries 

Panel 

cointegration 

No linkage b/w  

- EC and CO2  

- Urbanization & CO2 

7.  FDI-CO2 Nexus 1990–2007 China Johansen 

Cointegration 
FDI → CO2 

8.  CO2–FDI-GDP Nexus 1990–2005 BRIC 

countries 

Panel 

Cointegration 

FDI → Y 

Y → CO2 

FDI ≠ CO2 
Note: 

The arrow (→) indicates the one-way linkage between the variables 

The arrow (↔) indicates the two-way linkage between the variables 

 

 

 

 



 

 

Table S2. Variable Calculation from data  

 

Variables Mean Std. Deviation Kurtosis Skewness Minimum Maximum Count 

lghg 14.792 0.800 -0.830 0.719 13.906 16.376 90 

lirri_land 10.514 1.519 -1.514 -0.420 8.383 12.109 90 

lliv_stk_em 7.960 1.765 -1.509 -0.664 5.357 9.547 90 

lur_pop 2.301 1.368 -0.867 -0.374 -0.202 4.709 90 

lenrgy_use 5.032 0.425 -0.254 0.719 4.441 6.174 90 

lgdp 28.657 0.847 -0.457 -0.249 26.876 30.313 90 

lfdi 22.961 4.708 17.392 -3.964 0.000 26.450 90 

 

Table S3. Pre-estimation tests and confirmations 

S. No. Violation Test Significance 

1 Stationarity test: Unit root  

(sigma value ranges between 0 and 1) 

Dickey Fuller/ Phillips 

Perron test 

Stationary at 1st 

difference 

2 Multicollinearity 

(Between independent variables) 

Variance Inflation 

Factor (VIF) 
Mild MC 

3 Serial correlations 

(Between the error terms) 

Wooldridge test (Panel 

data) 
Presence 

4 Heteroscedasticity 

(Variance in error terms) 
BP - LM tests Presence 

 

 

 

 

 



 

References  

1. Halicioglu F. An econometric study of CO2 emissions, energy consumption, income and foreign trade in Turkey. Energy 

Policy. 2009; 37(3):1156-64. https://doi.org/10.1016/j.enpol.2008.11.012  

2. Omri A, Nguyen DK, Rault C. Causal interactions between CO2 emissions, FDI, and economic growth: Evidence from 

dynamic simultaneous-equation models. Economic Modelling. 2014; 42:382-9. 

https://doi.org/10.1016/j.econmod.2014.07.026  

3. Chaabouni S, Zghidi N, Mbarek MB. On the causal dynamics between CO2 emissions, health expenditures and economic 

growth. Sustainable Cities and Society. 2016; 22:184-91. https://doi.org/10.1016/j.scs.2016.02.001  

4. Ghorashi N, Alavi Rad A. CO2 emissions, health expenditures and economic growth in Iran: apply dynamic simultaneous-

equations models. Journal of Community Health Research. 2017; 6(2):109-16. http://jhr.ssu.ac.ir/article-1-360-en.html  

5. Shahbaz M, Hye QM, Tiwari AK, Leitão NC. Economic growth, energy consumption, financial development, international 

trade and CO2 emissions in Indonesia. Renewable and Sustainable Energy Reviews. 2013; 25:109-21. 

https://doi.org/10.1016/j.rser.2013.04.009  

6. Hossain MS. Panel estimation for CO2 emissions, energy consumption, economic growth, trade openness and urbanization 

of newly industrialized countries. Energy Policy. 2011; 39(11):6991-9. https://doi.org/10.1016/j.enpol.2011.07.042  

7. Zhang YJ. The impact of financial development on carbon emissions: An empirical analysis in China. Energy Policy. 2011; 

39(4):2197-203. https://doi.org/10.1016/j.enpol.2011.02.026  

8. Pao HT, Tsai CM. Multivariate Granger causality between CO2 emissions, energy consumption, FDI (Foreign Direct 

Investment) and GDP (Gross Domestic Product): Evidence from a panel of BRIC (Brazil, Russian Federation, India, and 

China) countries. Energy. 2011; 36(1):685-93. https://doi.org/10.1016/j.energy.2010.09.041  

 

 

 

https://doi.org/10.1016/j.enpol.2008.11.012
https://doi.org/10.1016/j.econmod.2014.07.026
https://doi.org/10.1016/j.scs.2016.02.001
http://jhr.ssu.ac.ir/article-1-360-en.html
https://doi.org/10.1016/j.rser.2013.04.009
https://doi.org/10.1016/j.enpol.2011.07.042
https://doi.org/10.1016/j.enpol.2011.02.026
https://doi.org/10.1016/j.energy.2010.09.041

