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A B S T R A C T  
In this research, using the simultaneous equation estimation method 
(3SLS), we investigated the simultaneous relationship between human 
capital, education, and carbon dioxide emissions in developing countries 
during the period 1996–2020. The results showed that one of the 
dimensions of human capital—namely health—has a significant negative 
effect on carbon dioxide emissions and improves environmental quality 
in the countries studied. Furthermore, the increase in the education level 
of human capital leads to environmental degradation and higher carbon 
dioxide emissions in these countries. This is because education in these 
nations has not been solely aimed at improving environmental quality 
and human capital; rather, consumerism has been prioritized, and 
sustainable development policies have not received sufficient attention. 
Therefore, policymakers should enhance public environmental awareness 
by ensuring equitable access to educational opportunities and by 
emphasizing educational quality in line with global sustainable 
development policies. Moreover, by imposing high customs tariffs to 
prevent the import of polluting technologies and by aligning educational 
policies with the development of green technologies, they can support 
elites in designing and building green technologies to protect the 
environment.
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Table 1. Research Indicators and Data Source 
  

Variables 
 
Indicators  

 
Source 

 
CO2

2CO 
CO2 emission (metric tons per capita) 

 
World Development 

Indicators(WDI) 
 

ID

 
Gini coefficient 

 
World Inequality Database(WID) 

 
I

LCU

GDP(constant LCU) / Population, 
total 

 
World Development 

Indicators(WDI)

LE Life expectancy at birth, total (years) 

 
World Development 

Indicators(WDI) 

EDU Mean years of schooling(years) Undp.org 

STR Industry (including construction), 
value added(% of GDP) 

 
World Development 

Indicators(WDI) 

RD

 
Research and development 

expenditure(% of GDP) 

 
World Development 

Indicators(WDI) 

UB Urban population  

 
World Development 

Indicators(WDI) 
 

Baltagi, 2008

ADF(IPC)

 

 
Table 2. Results of Unit Root Tests 

 

Variables

 

(IPS) test  
Levels 

 
(ADF) test 

 

P values 

 

Coefficient 

 

P values 

 

Coefficient 
CO2 0.2248 -0.75619 I(0) 0.2069 60.0554 
CO2 0.0000 -9.75410 I(1) 0.0000 195.446 
ID 0.6674 0.43284 I(0) 0.5999 48.8155 
ID 0.0000 -11.6867 I(1) 0.0000 234.116 
I 0.9959 2.64555 I(0) 0.9994 25.0679 



 

 

Variables

 

(IPS) test 

 
Levels 

 
(ADF) test 

I 0.0000 -3.97833 I(1) 0.0001 100.539 
LE 0.0003 -3.44432 I(0) 0.0000 157.970 
LE 0.0000 -10.2318 I(1) 0.0000 225.787 

EDU 0.9567 1.71396 I(0) 0.8923 39.7943 
EDU 0.0000 -9.44628 I(1) 0.0000 193.080 
STR 0.3713 -0.32851 I(0) 0.2303 59.1695 
STR 0.0000 -9.14017 I(1) 0.0000 182.298 
RD 0.2036 -0.82869 I(0) 0.3073 56.6012 

RD 0.0000 -9.52687 I(1) 0.0000 194.918 
UB 0.9092 1.33598 I(0) 0.0021 86.0819 
UB 0.0000 -5.92718 I(1) 0.0000 138.490 

 

I(1)
 

 

Mehrara & 

Kikha, 2008

, Mehrara&  Abrishami

2002

 

 
Table 3. Kao Residual Cointegration Test 

 

Test 

T 
t-statistic 

 

Prob 
 

Kao 
-1.863279 0.0312 

 

 
 

3SLS

 
 

Table 4. Results Of Model Estimation Method Three-Stage Least Squares 
 
Dependent 

 
 Independent 

 
Coefficient 

 
Std. Error 

T 

t-Statistic 

 
Prob 

CO2 

C 14.06657 
6.24E-08 

1.956739 7.188782 
1.112999 

0.0000 

I 5.60E-08 0.2659 
I 2 -5.45E-15 2.36E-15 -2.307825 0.0212 
ID -6.516696 1.388305 -4.693993 0.0000 
LE -0.190592 0.019148 -9.953690 0.0000 

EDU 0.485587 0.051520 9.425194 0.0000 



Dependent Independent Coefficient Std. Error

T 

t-Statistic Prob
STR 0.075722 0.010173 7.443128 0.0000
RD 1.683867 0.346439 4.860497 0.0000
UB 1.14E-08 3.17E-09 3.605651 0.0003
R 2 0.46
C 12.98741 0.573451 22.64781 0.0000
I -1.65E-07 4.16E-08 -3.969741 0.0001

EDU

I 2 4.73E-15 1.77E-15 2.680030 0.0075
ID -6.796369 1.002273 -6.780957 0.0000
UB -1.11E-08 2.36E-09 -4.706990 0.0000
RD 1.154286 0.255969 4.509481 0.0000
R 2 0.27
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