
 
International Journal of Environment and Sustainable
Development
 
ISSN online: 1478-7466 - ISSN print: 1474-6778
https://www.inderscience.com/ijesd

 
Impact of environmental and economic determinants on life
expectancy: a sustainable development exploration in Sino-Pak
from 1965 to 2020
 
Hafiz Syed Mohsin Abbas, Aisha Azhar, Ahmad Ali Gul
 
DOI: 10.1504/IJESD.2022.10052100
 
Article History:
Received: 10 May 2022
Accepted: 21 October 2022
Published online: 20 December 2023

Powered by TCPDF (www.tcpdf.org)

Copyright © 2024 Inderscience Enterprises Ltd.

https://www.inderscience.com/jhome.php?jcode=ijesd
https://dx.doi.org/10.1504/IJESD.2022.10052100
http://www.tcpdf.org


   

  

   

   
 

   

   

 

   

   40 Int. J. Environment and Sustainable Development, Vol. 23, No. 1, 2024    
 

   Copyright © 2024 Inderscience Enterprises Ltd. 
 
 

   

   
 

   

   

 

   

       
 

Impact of environmental and economic determinants 
on life expectancy: a sustainable development 
exploration in Sino-Pak from 1965 to 2020 

Hafiz Syed Mohsin Abbas* 
College of Public Administration, 
Huazhong University of Science and Technology (HUST), 
Wuhan 430074, China 
Email: mohsin01@163.com 
*Corresponding author 

Aisha Azhar 
School of Governance and Society, 
University of Management and Technology, 
Lahore, 54000, Pakistan 
Email: aisha.azhar@umt.edu.pk 

Ahmad Ali Gul 
Centre for Disaster Management, 
University of Management of Technology, 
Lahore 54000, Pakistan 
Email: ahmad.gul@umt.edu.pk 

Abstract: This study comparatively examines the impact of environmental, 
economic, and fiscal determinants on health well-being (life expectancy-LE) 
and social development in Sino-Pak. The present study uses LE at birth to 
proxy health well-being and the dependent variable. At the same time, carbon 
dioxide emissions (CO2) and gross domestic product per capita (GDPpc) as 
independent variables from 1965-to-2020, and current health expenditures per 
capita (CHE) is moderator variable from 2000-to-2020. OLS Statistics and 
graphical demonstrations show that CO2 emissions negatively affect the LE in 
Sino-Pak throughout the selected period while GDPpc has improved the LE in 
both countries. Adding a moderator role shows that CHE has played a 
promising role in China compared to Pakistan for life quality and Sustainable 
Development Goal 03. The study concludes that the Pakistan Government 
should adopt effective fiscal and administrative policies from China for better 
implementations and effective health well-being to achieve the SDG. 
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1 Introduction 

Quality of Life is an integral part of human development. Health quality, ultimate 
educational attainment, and living conditions have been considered. Where developed 
states enjoy a quality of life with full swings, developing and under-developed countries 
struggle to achieve a standard of living (Tahir, 2020; UNDP, 2020). As mentioned 
earlier, health condition is an essential part of the quality of life; various factors affect 
health conditions, e.g., Administrative and health reforms, fiscal policies, environmental 
determinants, and economic conditions. Life expectancy (LE) at birth is a vital indicator 
of human development and hardcore debate globally, especially in low-middle income 
countries affected by various economic, environmental, and fiscal attributes, and can be 
mitigated through prudent policy measures. 



   

 

   

   
 

   

   

 

   

   42 H.S.M. Abbas et al.    
 

    
 
 

   

   
 

   

   

 

   

       
 

Climate change and pollution are significant environmental determinants that impact 
health conditions and quality of life. High concentrations of carbon dioxide (CO2) and 
Greenhouse gases (GHG) Emissions affect the life span by affecting the respiratory 
system and human skin. Amuka et al. (2018) examined that air pollution does not affect 
LE in developing countries. However, in a recent study by Abbas et al. (2021b), people 
exposed to air pollution are vulnerable to respiratory diseases (e.g., COVID-19), which 
affect their LE They further analysed that some other factors (economic and social) affect 
and promote LE and air pollution (Dixon, 2021). 

Economic stability and development may accelerate LE and health conditions despite 
various health deterioration factors. Growth in people’s income capacity helps them 
better cope with environmental and natural health calamities (Wang et al., 2020; Abbas  
et al., 2021a). The income per capita supports the people in approaching a better 
healthcare system, access to medicines, and hiring qualified health practitioners. 
Moreover, it also provides education, sanitation systems, and awareness for healthy 
living. It examined that a healthy and progressive economic system affects health 
conditions and well-being and vice versa. According to human development index 
(UNDP, 2020), most states with high income per capita have very high social 
development and health outcomes compared to developing and least developed countries. 
Abbas et al. (2020) stated that developed countries have high health fiscal policies that 
have improved their social and health conditions and do not compromise. 

Fiscal policies and implementations promote social development and well-being 
(Meheus and McIntyre, 2017). However, developing countries have fragile  
policy-making and implementations, which make their social status fragile. Public health 
spending positively enhances health outcomes by accessing health practitioners’ 
medicines, infrastructure, training, and expertise. Wang et al. (2020) and Shah et al. 
(2021) examined that public health spending helps improve health services and vice 
versa. Simultaneously, some institutional malpractices and decision-making hinder 
ineffective outcomes if health spending has not progressed. A better health spending 
system provides on-time health services, advanced treatment for communicable and non-
communicable diseases within a state, and trained and professional healthcare staff 
services, affecting health outcomes and quality of life. 

Considering the impact of environmental, economic, and fiscal determinants on the 
health condition of the public, this has been designed accordingly. It has been witnessed 
that developing countries are more prone to health and other social shortcomings than 
developed countries (Amuka et al., 2018). Following the Amuka et al. (2018) findings 
and research, this study applied the model to Asia’s two strategic and economic partners 
(China and Pakistan). Ullah et al. (2021a) examined the comprehensive studies and state 
issues in Sino-Pak to help regional and sustainable development. Moreover, by the IMF 
(2020) economic progressive report, Sino-Pak economic development has mixed effects 
on the respective countries’ social development. In social sciences, economic, fiscal, and 
environmental dynamics and policy outcomes have long-lasting impacts that need to be 
studied and analysed (Coglianese and Starobin, 2020). 

Guo et al. (2021) analysed that environmental policies are critical issues for China 
that affect their economic and social well-being that need to be revised. Recent studies by 
Yang and Geng (2022), Shah et al. (2021), Ullah et al. (2021a, 2021b), Das and Das 
(2022), Sheraz et al. (2021), Zaman et al.(2021), and Alam et al. (2021) also discussed 
the global, regional, China, Pakistan, and India’s perspective on social, economic, and 
environmental determinants on health quality which made this study more essential in 
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regional level respectively. Another recent survey by Telch and Appe (2022) explored the 
factors affecting human development in cross-section developing countries by 
considering environmental, economic, and policy attributes. However, fiscal determinants 
have not been discussed by them. 

Based on the importance of the variables and state progression, this study has raised 
the following research questions to be examined in the result and analysis section of the 
paper. How does carbon dioxide affect health conditions (LE)? How does income 
influence health conditions (LE)? What is the role of fiscal policy (health expenditures) 
on health conditions (LE)? The rest of the paper structure is as follows: section two with 
a literature review; section three explains the data selection and appropriate methodology. 
Section 4 describes the findings and relevant discussion, while Section 5 concludes the 
paper with appropriate recommendations. Moreover, a few study limitations and future 
study directions are also discussed at the end of this paper. 

2 Literature review 

The quality of life and health well-being are the fundamental determinants of social 
development. Moreover, this social development can be accessed through various 
indicators, e.g., life longevity, education attainment, and a better standard of living. 
Various natural and human-made determinants affect LE. Barlow and Vissandjie (1999) 
analysed the determinants of LE in 1990 through various Word Bank and United Nations 
sources that can impact life longevity, e.g., income per capita, sanitation system, climatic 
factors, and human activities. LE is one of the UNDP’s top three human development 
parameters. It shows that LE is considered a vital indicator of the quality of life and 
health improvement factor that coincides with the SDGs. 

Wang et al. (2014) examined the impact of air pollution on China’s LE through 
geographical and stepwise regression analysis. They investigated that those areas with 
better air quality have a higher life longevity ratio than air quality deteriorated areas. A 
similar study in Oman by Ali and Ahmad (2014) stated that CO2 emission had a mixed 
positive effect on LE in the long run while a significant adverse impact on LE in the short 
run. However, a panel study of 136 countries from 2002 to 2010 examined that CO2 
emission has not been a significant factor that adversely affects LE; instead,  
socio-economic variables influence LE (Monsef and Mehrjardi, 2015). 

Ali and Audi (2016) examined the nexus of CO2 emissions and life longevity in 
Pakistan from 1980 to 2015 through autoregressive distributed lag (ARDL) approach. 
They stated that along with income inequality, CO2 emission negatively affects LE in 
Pakistan. Ahmad et al. (2018) conducted a parallel study in China from the 1960 to 2015 
dataset through the ARDL approach. They endorsed the findings of earlier studies and 
found that in the long run, CO2 emission negatively affects human health and life 
longevity, which can be tackled through effective climate and health policy reforms. 
Amuka et al. (2018) also investigated the impact of CO2 emissions on Nigeria’s LE from 
1976 to 2013 through OLS-linear regression (OLS). However, their study stated that CO2 
emissions have not significantly affected life longevity in Nigeria. They further state that 
some socio-economic and fiscal measures significantly affect the health of environmental 
determinants. 

In contrast, Amuka et al. (2018), Nkalu and Edeme (2019) examined the impact of 
CO2 emission impact on the life span in Nigeria from 1960 to 2017 and found that CO2 
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emission from solid fuel consumption negatively affects the health of the people and 
should be dealt with effectively by African Union policy reform. Wu et al. (2020) in 
China from 2013 to 2017, and Rjoub et al. (2021) recently tested the CO2 emissions and 
LE nexus in Turkey from 1960 to 2018. They examined CO2 emissions and called for 
serious policy reforms in Turkey and China to safeguard public health from 
environmental degradation. They further suggested that through effective policy-making 
government should protect climate change and public well-being for sustainable 
development and sustain the economic progression without disturbing the environment.  

Besides the negative effect of CO2 emission on LE, economic growth on income per 
capita substantially improved the LE ratio and reduced premature mortality. Sen (2011) 
compared income per capita on health outcomes between India and China. The study 
stated that gross domestic product (GDP) per capita helped china in reducing poverty and 
improved social development such as education, health, and standard of living, which is 
far more progressive than other regional developing countries. Hassan and Kalim (2012) 
in Pakistan examined the GDP per capita impact and stated that it improved the quality of 
life, which needs to be tackled carefully by the government. However, Ali and Ahmad 
(2014) on Pakistan and Wang et al. (2015) on China studied the impact of per capita 
income on life longevity. They found that per capita income has mixed results in the 
various regions of the states and not more evident results in other socio-economic 
determinants of quality of life. 

Furthermore, Shahbaz et al. (2016) empirically tested that economic misery 
deteriorated the health outcomes in Pakistan from 1972 to 2012. Delavari et al. (2016) 
tested the GDP per capita impact on LE in Iran from 1985 to 2013 through OLS 
estimation. They found that GDP per capita substantially positively impacted LE in Iran, 
while environmental degradation has not been a significant health deterioration 
determinant in Iran. Another study in Turkey by Şentürk and Amjad (2021) examined the 
GDP per capita and economic development on LE with gender specification from 1971 to 
2017 through ARDL. They stated that male LE is significantly improved through income 
per capita compared to females in Turkey. Luo and Xie (2020) showed their findings in 
China on economic growth and LE from 1968 to 2012. They argued that despite 
economic growth, china’s health gain stagnation is due to income inequality in poor and 
wealthier regions. Equal income distribution can improve LE in poorer states and the 
state’s national health. They further stated that effective government policies and service 
justice could positively affect health outcomes. 

An effective government measures access through public spending and  
policy-making, improving a state’s social development and service delivery. Siddiqui  
et al. (1995) examined the determinants of health services and found that Health 
expenditure is vital in improving health outcomes in Pakistan. Kim and Lane (2013) 
studied the effect of health expenditures on LE in 17 developed panel OECD countries 
from 1973 to 2000 through a mixed-effect model. They concluded that health 
expenditures have positively impacted LE at birth while negatively affecting infant 
mortality in developed states that need to be tackled through health reforms. Another 
panel study of 175 countries has conducted by Jaba et al. (2014) from 1995 to 2010 
through a fixed-effect model. They examined the health expenditures (Input) and LE 
(Output) relation and found that health expenditures significantly impacted LE. However, 
its impact has mixed effects from region to region based on income category. A similar 
study was also conducted in European states by difference-in-difference (DID) and data 
envelopment analysis (DEA) from 1989 to 2012 (Jakovljevic et al. 2016). 
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A recent study in BRICS (Brazil, Russia, India, China, and South Africa) stated that 
emerging economies have a positive impact on health spending on health outcomes; 
however, its impact on others might be harmful and put pressure to forego the spending 
in those sectors (Jakovljevic et al., 2019) and can mitigate the negatively through mutual 
assistance among BRICS states. A policy perspective in Pakistan by Ahmad et al. (2019) 
argued that the government of Pakistan should focus on improving health spending on 
health infrastructure and facilities to improve LE. Ali et al. (2020) in Pakistan from 1982 
to 2016 and Tahir (2020) in China from 1970 to 2015 examined the health spending 
impact on health outcomes through the ARDL approach. They discussed that  
sufficient health spending on healthcare facilities and infrastructure and the grooming of 
healthcare professionals substantially impacted health outcomes; however, adding other  
socio-economic and environmental determinants can affect spending on life longevity. 

3 Methodology 

Following the Amuka et al. (2018) outcome in Nigeria, this study tested the impact of 
CO2 emission as an independent variable on LE in Sino-Pak in a comparative way. 
Moreover, this study employed the economic impact of better income conditions, GDP 
per capita (GDPpc), and a few other independent variables on LE. The present study used 
1965–2020 to analyse and progress over five decades. Due to data limitations in health 
spending, a moderating role of current health expenditures (CHE) per capita has been 
taken from 2000 to 2020. All the variables have been extracted from the world 
development indicators (WDI) issued by the World Bank for data authenticity and 
reliability. 

Furthermore, this study has applied the ordinary least square (OLS) regression test. 
For data robustness, Augmented Dickey-Fuller (ADF) tests for unit root, variance 
inflation factor (VIF) test for multicollinearity, and Breusch-Pagan/Cook-Weisberg test 
for heteroskedasticity has been applied (Delavari et al., 2016; Amuka et al., 2018; Nkulu 
and Edeme, 2019; Wu et al., 2020; Ali et al. 2020; Tahir, 2020). The present study 
examined the study directions in two phases for study innovation. Moreover, there is a 
rich literature on China and Pakistan individually regarding health conditions. However, 
a comparative analysis of Sino-Pak has not been conducted yet to the best of researchers’ 
knowledge, making this study novel and interesting. A descriptive and graphical 
investigation of Sino-Pak’s LE and independent and moderating variables has been 
conducted in the first phase. In the second phase, an econometric estimation is applied 
with the direct impact of independent variables on LE and moderating role of CHE on 
LE.; after that, a complete model examination is also conducted individually of Sino-Pak. 

3.1 Econometric equation 

( 2, , )LE CO GDPpc CHE=   

• Direct model 

0 1( 2) , 2( ) ,LE β β CO μ τ β GDPpc μ τ= + +  
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• Moderating model 

0 1( 2) , 2( ) , 3( ) ,LE β β CO μ τ β GDPpc μ τ β CHE μ τ= + + +  

4 Results and analysis 

4.1 Descriptive and graphical estimation 

4.1.1 Life expectancy at birth (Years)  
Figure 1 depicts the LE at Birth (a proxy of health conditions) in Sino-Pak for the last 
five decades (1965–2020). It shows that China’s LE tends to be shown in better statistics 
than in Pakistan. However, Pakistan LE has shown a continuous upward trend in the last 
five decades, whereas Chinese LE showed a slight downward trend in the 90s. 
Nevertheless, as Figure 1 illustrates, since 2000, China’s LE has shown an upward trend 
that shows better health conditions than its allied Pakistan. In the last 54 years, Pakistan 
has improved LE from 49 to 67 years, while China has enhanced from 49 to 76. 

Figure 1 A comparison life expectancy trends in SINO-PAK (see online version for colours) 

 

Note: In Y-Axis age and in X-axis years (time) displaced. 
Source: world development indicator (WDI) 
Source: world development indicator (WDI). in y-axis health expenditures 

per capita taken in USD and in X-axis years has taken 

4.1.2 Carbon dioxide emissions 
Figure 2 shows the environmental conditions of China and Pakistan from (1965 to 2020). 
From 1965 to 2000, China and Pakistan faced ecological deterioration. However, since 
2001, a high upward trend of environmental deterioration has been observed in China due 
to increased industrial growth and global integration. On the other hand, despite various 
industrial development and effective policy-making, China’s CO2 emissions pollute the 
climate considering its size. Pakistan has also been polluting the environment, which 
needs an effective policy decision to implement and control climate change. 
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Figure 2 A comparison CO2 emissions trends in Sino-Pak (see online version for colours) 

 

Note: In primary Y-axis it shows CO2 emissions in china and secondary Y-axis shows 
CO2 emissions in Pakistan and both are in metric ton per capita, while X-axis shows 
the years (time). 

Source: World energy statistics 

Figure 3 A comparison GDP per capita in Sino-Pak (see online version for colours) 

 

Source: World development indicator (WDI). in Y-axis GDP per capita taken 
in USD and in x-axis years has taken 

4.1.3 GDP per capita 
The income per capita is a vital instrument for quality of life. It helps improve education, 
health, and other ingredients of life quality. Figure 3 shows that increasing GDPpc has 
helped the quality of life in China and Pakistan. It depicted that per capita income had not 
significantly improved Sino-Pak. However, since 2001 a significant upward trend in per 
capita income has been shown in China, improving life quality. In contrast, Pakistan’s per 
capita income has been upward, but little progress. In the last 54 years, Pakistan has 
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improved its GDP per capita from $89 to $1,482, while China has enhanced it by $98 to 
$9,976. 

4.1.4 CHE per capita 
In contrast to Figures 2 and 3, CO2 emissions and GDP per capita positively influenced 
China and Pakistan’s life quality. Figure 4 shows the health expenditures’ impact on LE 
from 2000 to 2020. Pakistan’s fiscal measures have not shown much progress, which did 
not impact life quality. Despite the adverse effects of environmental deterioration, health 
expenditures per capita have not improved, so LE is not showing as much progress as it 
should be. In comparison, China has shown tremendous improvement with excellent 
policy decisions, which reflected its LE As per statistics, Pakistan has demonstrated CHE 
per capita $15–$42 in 19 years. On the other hand, China has improved by $42–$501 per 
capita. 

Figure 4 A comparison of health expenditures per capita in Sino-Pak (see online version 
for colours) 

  

4.2 Econometric estimation  

4.2.1 Correlation matrix 
Table 1 describes the correlation matrix of Sino-Pak comparatively. It shows that CO2 
emission positively correlated to LE with a 99% significant interval and high co-efficient 
value in Pakistan compared to China. At the same time, GDPpc also has a 99% 
confidence interval and high co-efficient value in Pakistan. However, CHE has a high co-
efficient value in China compared to Pakistan. All values in Sino-Pak are positively 
correlated with LE with a 99% confidence interval. 
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4.2.2 VIF for multicollinearity test 
A statistical estimation problem arises due to the high correlation value, which is likely to 
be a multicollinearity issue. However, a higher value is a sign of good correlation results, 
but to avoid multicollinearity, a statistically robust VIF test has been applied in Table 2. 
A threshold VIF value should be less than 10 to reject the multicollinearity in the data. 
Results show that despite having high correlation statistics, there is no multicollinearity 
issue in the data. 
Table 1 Correlation matrix 

Variables LE CO2 GDPpc CHE 
Sino 

LE 1.0000    
CO2 0.8004*** 1.0000   
GDPpc 0.8539*** 0.9849*** 1.0000  
CHE 0.9654*** 0.8638*** 0.9392*** 1.0000 

Pak 
LE 1.0000    
CO2 0.9293*** 1.0000   
GDPpc 0.8790*** 0.9649*** 1.0000  
CHE 0.9504*** 0.9675*** 0.9643*** 1.0000 

Note: Standard errors in parentheses, *** p < 0.01, ** p < 0.05, * p < 0.1. 
Source: Authors’ estimation 

Table 2 VIF test statistics 

Variables 
VIF  1/VIF 

Sino Pak  Sino Pak 
CO2 6.4700 9.8500  0.1546 0.1015 
GDPpc 6.4700 9.4300  0.1546 0.1060 
CHE 6.1200 9.1100  0.1634 0.1098 
Mean VIF 6.3533 9.4633    

Note: A VIF’s value above 10 shows the multicollinearity. 
Source: Authors estimation 

4.2.3 Augmented Dickey-Fuller test for unit roots 
For checking the stationarity in the data, a critical pre-estimation test, the ADF test for 
unit root, has been applied in Table 3. Statistics show that LE and CO2 are stationary at 
the level form in Sino-Pak while GDPpc is stationary at the first difference in Sino-Pak. 
However, CHE is stationary at the level form in Pakistan and stationery at the first 
difference in China. 
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Table 3 ADF tests statistics of unit root 
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4.2.4 Regression analysis for life expectancy at birth (LE) 
After performing the pre-diagnostic tests of the data, Table 4 presents the baseline 
regression analysis of the study. The regression results show the direct impact of CO2 and 
GDPpc from (1965 to 2020) on LE’s direct influence. According to the statistics, CO2 
emission negatively impacted LE, with a 99% confidence interval in China. It further 
states that CO2 emission has also affected the LE in Pakistan; however, its impact is not 
as significant as in China. It further noted that a high co-efficient value of constant shows 
that some other factors affect the LE in China, which reduces the overall impact of the 
model but still shows a significant value and supports the study objective. Overall, the 
direct effects of CO2 emissions and GDPpc have a high R-square value in Pakistan, 
0.931, higher than that of China, 0.784, which backed the study objective. The second 
section of regression estimation, a moderating variable of Current health expenditure per 
capita, has been introduced. Statistics show that CHE has positively impacted LE in  
Sino-Pak with a 99% confidence interval. However, CHE moved LE better in China with 
an R-square value of 0.932 than in Pakistan with 0.903. 
Table 4 OLS regression statistics 

Variables 
Direct impact  Moderating  Complete model 

Sino Pak  Sino Pak  Sino Pak 
CO2 –0.000*** –0.000     0.000*** –2.150 

(0.001) (0.000)     (0.000) (3.448) 
GDPpc 21.710*** 0.120***     –0.000* 7.730*** 

(3.737) (0.013)     (0.000) (1.815) 
CHE    0.010*** 0.140***  0.020*** 0.040 

   (0.001) (0.011)  (0.005) (0.027) 
Constant 18.410** 1.470***  71.990*** 61.250***  69.840*** 45.440*** 

(7.554) (0.029)  (0.173) (0.316)  (0.262) (5.067) 
Observations 56 56  21 21  21 21 
R-squared 0.784 0.931  0.932 0.903  0.992 0.964 

Note: Standard errors in parentheses, *** p < 0.01, ** p < 0.05, * p < 0.1. 
Source: Authors’ estimation 

The final section of the study shows that CO2 emissions from 2000 to 2020 had no 
significant impact on LE in Pakistan, although it affected the health but not as effective, 
while CO2 emissions in China strangely helped China in better LE, which had been 
affected the health condition for last three decades. It might be due to better 
environmental policies and pleasant climate strategies. On the other hand, GDPpc shows 
better results in Pakistan, with a 99% significant impact on LE for improving life quality. 
At the same time, China’s GPDpc has demonstrated a negative impact since 2000, which 
means that due to high industrialisation and economic activities in the last two decades, a 
substantial adverse effect of GDPpc with a 90% significant value has impacted LE. In the 
end, CHE shows a strong positive impact on LE in China with a 99% considerable value 
that overcomes the adverse effects on LE by the other health deterioration determinants. 
However, CHE has not shown a significant impact in the presence of other hampering 
and accelerating determinants of health outcomes. The regression results show that China 
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leads to a better r-square value of 0.992 in a complete model than Pakistan’s 0.962. 
Moreover, to rely on the results and regression assumption, a heteroskedasticity test has 
been applied in Table 5, which should be constant variances. In rejecting the null 
hypothesis of heteroskedasticity in the data, a p-value should be more significant than 5% 
satisfying through Table 5, showing no heteroskedasticity in the data. 
Table 5 Breusch-Pagan/Cook-Weisberg test for heteroskedasticity 

Breusch-Pagan/Cook-Weisberg test for heteroskedasticity 
Ho: Constant variance 

Variables: fitted values of life expectancy at birth (Years) 
Sino Pak 
Chi2(1) = 1.13 Chi2(1) = 2.06 
Prob > chi2 = 0.7204 Prob > chi2 = 0.1510 

Note: A probability below 5% reject the null hypothesis of heteroskedasticity. 
Source: Authors’ estimation 

5 Discussion 

Environment deterioration causes various climatic and health issues; on the other hand, 
income per capita improves life and well-being (Barlow and Vissandjie, 1999). In this 
study, a run CO2 emission impact on LE negatively results in Sino-Pak. However, 
China’s economic process has been polluting the air quality significantly, but it also 
improved the income per capita substantially better than Pakistan. In the previous studies 
by Wang et al. (2014), Ali and Audi (2016), and Ahmad (2018), the perspective of 
Pakistan and China categorically showed similar results in different time frames. 
However, none of the previous studies made a comparative analysis of Sino-Pak on this 
perceptive yet except Sen (2011), which examined the comparative discussion of China 
and India on income impact on health outcomes. 

Furthermore, the adverse effect of environmental deterioration can be mitigated or 
controlled by socio-economic and fiscal measures. The present study added a moderator 
role of health expenditures per capita on LE in Sino-Pak since the inception of MDGs. 
The results show that health spending made a very influential impact on life longevity in 
China and through effective policy-making influence of CO2 also changed from an 
adverse to a positive effect on LE in China, which overall had a favourable impact on 
health outcomes in China as studied by Tahir (2020). However, GDP per capita 
negatively impacted LE in the presence of a socio-economic issue, which backed the 
study findings of Luo and Xie (2020) on China. 

On the other hand, health spending’s impact on Pakistan’s health outcomes does not 
show progressive output. The previous studies by Ahmad et al. (2018) and Ali et al. 
(2020) on Pakistan focused on the effective utilisation of health spending for better health 
outcomes and empirically tested the significant impact of LE. However, the present study 
explored that health spending in Pakistan does not significantly impact LE; instead, 
income per capita can substantially impact LE in Pakistan. Furthermore, it showed that 
the public relied on private health spending and facilities compared to public spending in 
Pakistan. Based on the moderator’s impact on LE studies by Delavaris et al. (2016) in 
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Iran, Amuka et al. (2018) in Nigeria, and Rjoub et al. (2021) in turkey showed similar 
results in CO2 emissions, GDP per capita, and health spending on LE. However, a 
comparative analysis of Sino-Pak makes this study interactive and novel in this 
perspective. 

6 Conclusions and study recommendations 

The present study aimed to examine the role of CO2 and GDPpc on LE in Sino-Pak, from 
1965 to 2020. Moreover, considering Sustainable Development Goal 03. c, CHE has been 
considered a moderator from 2000 to 2020 (due to data availability limitation). Therefore, 
an econometric estimation and descriptive and graphical examination have been applied 
in the last five decades of analysis. As a result, it showed that CO2 emissions had 
negatively affected the LE in Sino-Pak, GDPpc positively enhanced the life quality, and 
accessibility improved the LE in both states. However, due to state and demographic size, 
China has been more affected by the CO2 emissions, but its GDPpc continuously 
improved the quality of life compared to Pakistan. 

The study concludes that CHE has been a promoting factor of LE in Sino-Pak since 
establishing the Millennium Development Goals (MDGs 2000) and has improved LE in 
both countries. However, CHE shows favourable health conditions in China due to better 
fiscal policies and government effectiveness. However, due to better policies, CO2 
emission has shown a positive relationship with life longevity in China; although it 
affects the LE in Pakistan, it is not a significant factor, as per Table 4. Simultaneously, 
GDPpc has not been a life longevity factor in China since 2000, while it has improved the 
life quality in Pakistan, which positively affects the LE On the other hand, CHE 
positively improved the LE in Sino-Pak; however, CHE shows significant results in 
China and supports improving life longevity compared to Pakistan. 

The government of Pakistan needs effective strategic measures in the health sector 
from china which should be implemented in Pakistan for better health outcomes and to 
achieve the S.D. of health and well-being. Along with fiscal and reasonable governance 
assistance, effective environmental clearance policies also needed to be adopted in 
Pakistan, affecting health outcomes and longevity. Pakistan needs to implement effective 
health reforms in the state, just like china (health reforms 2009), that improve the quality 
of health and life in achieving the SDG by 2030. Along with the above conclusion and 
recommendations, a couple of suggestions for practitioners are mentioned below: 

• CO2 emission has negatively affected LE in China compared to Pakistan, which 
needs to be improved with effective environmental policies. 

• China’s GDP per capita improved the LE much better than Pakistan, which must be 
triggered for policy experts in Pakistan to allocate health funds in the right direction 
followed by China. 

• China and Pakistan’s economic policies should be coherent with environmental and 
health outcomes to achieve sustainability. 

Apart from the above statistics, discussion, conclusions, and recommendations, this study 
suggests that developing countries should focus on green environmental policies to 
improve the state’s life outcomes and provide adequate health expenditures and economic 
activities. In achieving SDG 2030, developing countries should work jointly to make the 
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world prosperous. This Sino-Pak study highlights an essential aspect from the developing 
world’s perspective and deals with two of the most populous countries where LE at birth, 
referencing SDG 03, must be dealt with tactfully to accomplish SDG 2030. 

For future studies and CHE, other health-driving measures such as out-of-pocket 
health expenditures, government consumption expenditures, and the impact of 
urbanisation on health outcomes can be examined. In addition, the health outcomes 
measures such as accessibility and quality of health instead of LE can also be an excellent 
approach for future study. Moreover, regional integration through economic and social 
integration can affect health outcomes and make future studies more exciting and 
impactful. 
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