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Abstracts: The aim of this research is to investigate the dynamic association among energy production
(P), foreign direct investment (FDI), healthcare expenditures (H), environmental degradation (E) and
economic growth (GDP). This study uses a balanced panel of Selected Southern Asian territories such as
Bangladesh, Sri-Lanka, India, Nepal and Pakistan, data covering from 2005 to 2020. This research
applied panel vector auto-regression (PVAR) approach in order to explore the relationships. The
outcome demonstrates that environmental degradation and healthcare spending have a significant and
direct relationship. Meanwhile, high energy production also contributes to environmental loss.
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INTRODUCTION

outh Asia has the world's most complex and incredibly hard energy grid. These economies must

have access to energy in order to develop and prosper. The need of reducing greenhouse gases

simultaneously preserving growth and achieving sustainable economic growth has emphasized in
recent work on energy-growth concerns. The effects of climate change could reduce annual global GDP
growth by 5%. This proportion could rise to 20% if immediate and essential actions are not taken. The
seventh SDG, which specifically discusses pure, economical, and contemporary energy sources from both
emerging and advanced countries, is where this research is seeking to focus its attention. The rapid
expansion in urbanizations, economies, and rising standard of life are the determinants of rising energy
needs in emerging Asia (EIA, 2022). In South Asia, coal makes up a significant portion of the overall
energy mix. The region is struggling to strike a balance between the goals of rapid economic expansion,
meeting the increase in energy consumption, and enhancing a sustainable environment.

According to WHO (World Health Organization), no fewer than 4 million fatalities all over the
globe are assessed to be straightforwardly connected with openness to outside air contamination (Castells-
Quintana et al., 2021). Carbon dioxide represents the most prevalent GHG that degrades the environment
and harms human health as a result of climate change, among many other reasons (Danish et al., 2018).
Additionally, environmental deterioration and economic expansion have a favourable influence on health
spending (Siti Khalijah, 2015 and Bedir, 2016). Somewhat recently, it has been seen that an ascent in
sicknesses and mortality rates is related with air contamination (Khoshnevis Yazdi and Khanalizadeh,
2017).

Since environmental challenges came into economists' focus, researchers' focus on foreign
investment and environmental challenges has grown (Khan et al., 2020; and Wiedmann and Lenzen,
2018). Numerous researchers have added foreign investment to the empirical inspection of ecological
contamination, however these examinations have been conflicting (Wiedmann and Lenzen, 2018; Wang
and Lee, 2017; and Bilgen, 2014). This, thusly, calls for additional empirical investigation. Recently,
analysts and policymakers have recently expressed concern about the interaction between foreign direct
investment, environment, and economic prosperity (Gozgor et al., 2018; Ahmed et al., 2024; Li et al.,
2024; Boamah et al., 2020; Bhattacharya et al., 2017; and Qi et al., 2022). The adverse effects of pollution
also rise as the economy expands (Haibo et al., 2019; and Ayamba et al., 2019).

While focusing on economic advantages, foreign investment should be led with the SDGs plan to
attain the sustainable economic growth in South Asia. Therefore, this research inspects the causal
association among energy production (P), foreign direct investment (FDI), healthcare expenditures (H),
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Environmental damage (E) and economic growth (GDP) and their influence on sustainable economic
growth for south Asian nations from 2005-2020. Besides, the remainder of the paper is structured as: The
previous literature is discussed in Section 2, the methodology is covered in Section 3, the empirical
findings are examined in Section 4, and the conclusion is wrapped up in Section 5.

LITERATURE REVIEW

Environment, in a strict sense, entails the influence on human survival and advancement.
Environmental difficulties are the deterioration of environmental protection or ecological harm brought
on by human or natural activity (Andrée et al. (2019)). Sun et al. (2019) additionally divided
environmental issues into primary and secondary categories. Environmental issues brought on by natural
processes are classified as primary issues, and those brought on by human actions are classified as
secondary issues. Carbon emissions are produced explicitly or implicitly during the production of a
variety of goods (Sarkodie and Owusu, 2021; Liang et al., 2023; and Jacobson et al., 2019).

Environmental deterioration, which is mostly brought on by GHG (greenhouse gases), is the
most dangerous risk to life. Global climate change is primarily caused by an increase in GHG
concentration (Zhang et al. 2017).

This harms the climate as well as human wellbeing bringing about an expansion in numbers of
deaths. This further effects the efficiency of work, economic growth, industrial production in a nation
(Borhan et al. 2018; and Allen et al. 2016). Further, economic growth and ecological degradation are
favourably connected with healthcare consumption (Siti Khalijah, 2015; and Bedir, 2016). This
demonstrates that in the underlying periods of development, the nation’s generally make progress toward
more manufacturing at the expense of environmental contamination. Simultaneously, it additionally
harms human health that upsurges the healthcare consumption brought about by the country (Wang et al.
2019). Somewhat recently, it has been seen that an ascent in death rates and illnesses is related with air
contamination (Yahaya et al. 2016; and Khoshnevis Yazdi and Khanalizadeh, 2017).

There have been numerous prior attempts to assess the relationship between energy consumption
and productivity expansion (Lugman et al., 2019; Mukhtarov et al., 2022; Iksan et al., 2022; and Liu et
al., 2012; Liu et al., 2023; Qing et al, 2024; and Chen et al, 2022). However, some researchers have
looked at the influences of FDI on the ecosystem. For instance, using the Wavelet approach, June et al.
(2018) inspected the positive and significant impact of FDI on environmental deterioration from 1982-
2016 in China. Also, by employing Sys-GMM and GMM approach, Kaya et al. (2017) investigated that
incoming investment from foreign countries upsurges pollution in the environment. Conversely, the
exploration by Tang and Tan (2015) concludes that FDI has little influence on environmental damage.
While Singhania and Saini (2021) employ dynamic panel data for emerging and advanced nations and
concluded that FDI harms the environment as it boosts pollutants emissions to the environment. Omri
and Hadj (2020), the research looks at how innovation in technology and good governance work along
with FDI to reduce carbon discharges in 23 emerging nations between 1996 and 2014. Furthermore, the
empirical findings arrived at the GMM method give the following conclusions: First, FDI inflows have a
beneficial impact on carbon pollution, whereas improving governance and technical innovation have a
detrimental effect on Carbon emission.

In accordance with the sustainable environmental agenda in the age of globalization, Xue et al.
(2024) investigated the impacts of financial development, sustainable economy, and energy
demand, across south Asian nations. They employed the ARDL technique and used the panel annual
data starting in 1980 through 2018. The overall findings demonstrate that energy consumption has a
favourable impact on long-term economic expansion. The significance of energy production, healthcare
costs, and carbon dioxide discharge in the OECD economies has discussed by Yan et al. (2024). The
results demonstrate a bidirectional relationship between carbon discharges and healthcare costs, but a
negative association between energy production and health care spending.

METHODOLOGY

The Vector Autoregression (as of now VAR) approach has been frequently used in
macroeconomics analysis to assess the impact of policy recommendations on the macroeconomic
indicators since Sims' (1980) landmark publication. Holtz-Eakin et al. (1988) proposed the panel form of
the VAR framework, which has since been frequently applied in empirical investigations.

In this research, we adopt a PVAR (Panel VAR) model proposed by Abrigo and Love, 2016, to
inspect the causal association among energy production, foreign direct investment (FDI), healthcare
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expenditures, CO2 emissions1 and economic growth. Meanwhile, there are couple of reasons for
employing this approach to scrutinize the association between energy production, pollution, FDI, growth
and healthcare cost. Abrigo and Love (2016) showed that homogenous PVAR of series 'p' containing
panel-specific impacts for 'k’ factors can be depicted as bellow:

Yio=A1 Y 1+t AV o+ +ApYe p+ BXy 1+ uj+ € ... (1)
Whereas; i € {1,2,3,...... ,N}, te{1,2,3,...T;}

Where, e;; and wu; are vectors of reliant factor-particular idiosyncratic errors and panel fixed
effects; Y;; is a vector of dependent factors; X;; is a vector of independent covariates; and t he parameter
matrices are A and B. The residuals' characteristics can be characterized as:

E(e;r) =0, Y =E(eiej) = and E(e;;e;;) = 0for allt > s.

To take into account cross-sectional volatility in the estimation, Abrigo and Love (2016)
recommended utilising fixed effects. Due to the possibility of biased findings whenever N is large due to
the existence of lag dependent factors just on the right-hand side, Equation (1) could not be estimated by
employing OLS. Whenever T is constant and N is enormous, Abrigo and Love (2016) hypothesised that
GMM evaluations would produce reliable results for the PVAR framework. This research inspects the
causal association among energy production, foreign direct investment (FDI), healthcare expenditures,
CO, emissions? and economic growth. This study uses a balanced panel of Selected Southern Asian
territories such as Bangladesh, Sri-Lanka, India, Nepal and Pakistan, data covering from 2005 to 2020.
All the data are acquired through “Energy Information Administration” (EIA) and “World Development
Indicator” (WDI).

RESULTS AND DISCUSSION:

Empirical Results

Descriptive statistics for CO2 discharge, life expectancy, healthcare expenditure, FDI,
population growth rate, energy production, for South Asian economies are stated in table-1. The mean
value of energy production (P) comprises of the maximum mean value 50.001, healthcare expenditure is
8.9, while and GDP second uppermost mean value 41.44, the mean value for CO2 emanation is 26.06
which need to be condensed. The mean value of FDI inflow is 11.86. The mean value of the population
growth (G) is lowermost in all the factors that is 0.04.

Table 1: Summary Statistics

Variable Mean Std. Dev. Min Max
P 50.001 28.123 0.123 98.409
H 8.900 2.039 4.204 15.107
E 26.061 5.165 5.091 47.031
G 0.0405 0.070 -0.100 0.019
FDI 11.865 4.067 0.04 23.69
GDP 41.444 4914 11.98 70.908

The investigation variable’s correlation matrixes is established in table 2. The value of FDI,
healthcare, CO2 discharge, energy production, and population growth recommended weak relationship
while with GDP, a strong positive link is reported, which indicates that an upsurge in FDI, Energy

Production, and healthcare spending improves economic growth.

Table-2: Correlation Matrix

GDP FDI H G E P
GDP 1
FDI 0.56 1
H 0.68 0.29 1
G 0.49 0.12 0.71 1
E 0.56 0.43 0.69 0.56 1
P 0.76 0.43 0.73 0.51 0.67 1

!Whereas, carbon emanation is used as a proxy for environmental degradation.
>Whereas, carbon emanation is used as a proxy for environmental degradation.
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Table-3: Cross-sectional Dependency analysis

Variables CD test Probability
GDP 96.032 0.00
FDI 97.031 0.00
H 96.089 0.00
G 97.543 0.00
E 96.981 0.00
P 97.231 0.00

This inspection also explore the existence of cross-sectional reliance inside the panel data-set by
utilizing the CD analysis proposed by Pesaran (2015) which is reported in Table 3. Even though, cross-
sectional reliance is shown by the CD test results in Table 3, and extensive research demonstrates that
a first-generation unit root analysis give inaccurate outcomes when the panel exhibits cross-sectional
reliance. In order to do this, this research uses CIPS analysis (second-generation assessment of panel unit

root) proposed by Pesaran (2007). The outcome findings are shown in Table 4.

Table 4: Panel Unit root analysis

GDP Constant and trends Constant
FDI -1.897 -2.249

H -1.967 -2.498

G -1.325 -2.098

E -1.215 -2.137

P -1.435 -2.652
First differences

GDP - 3.098 *** - 3.123%**
FDI - 3.218 *** - 3.347 #**
H - 3.220 *** - 3.398#**
G - 3.087 *** - 3.410 ***
E - 4,098 *** - 4.105%**
P - 4.109%** - 4.32]%**

Note: *** denotes significance level at 1 percent

The observation in Table 4 suggest that all factors are not stationary at the level because
Ho cannot be ruled out at a 1% level of significance for any of the variables. These findings suggest that it
is advisable to employ all variable first differences in econometric inspections. This inspection employed
Andrews and Lu’s (2001) procedure as reported in below table 5. Besides, this study uses panel VAR
sets in view of three slacks of the multitude of factors. The reliable value of panel VAR inclines toward
the invertible adaptation of the modulus value, likewise viewed as the normalized condition for
consistency (Abrigo and Love 2016; Hamilton (1994); Lutkepohl (2005); and Briggemann and

Litkepohl (2006)).
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Table-5: Panel VAR optimal moment and model selection criteria

Lag CD J p-value MBIC MAIC MQIC
1 1 84.909 0.169 -305.359 -63.987 -159.065
2 1 54.096 0.309 -205.801 -46.012 -111.125
3 1 15.000 0.961 -116.100 -34.301 -68.002

The table 6 demonstrates that the value of every modulus is not as much as unity, which fulfills
the consistency state of every modulus. This assessment upholds what is going on of the reliability of
eigenvalues.

Table 6: Main Estimation of Panel VAR

Response of Response to
GDP H E P G FDI

GDP 0.29%** 0.23%** 0.43%** 0.49*** 0.31%* 0.21***
0.00 0.01 0.00 0.00 0.05 0.00

P 0.12%* 0.032* 0.50%** 0.19%** -0.001* 0.314%**
0.05 0.07 0.00 0.00 0.09 0.001

H ;. 0.13%* 0.091*** 0.121*** 0.491 0.051 0.436
0.05 0.01 0.01 0.66 0.23 0.23

E (1. -0.22%%* 0.410%** 0.02%* 0.010 -0.01%** 0.071
0.00 0.00 0.05 0.89 0.00 0.21

G 1. 0.03*** 0.502%%** 0.233 1.504 0.051 0.584**
0.00 0.00 7.983 0.981 0.123 0.05

FDI ;. 0.17%** 0.494 0.361 0.032 0.031 0.104**
0.00 0.45 0.23 0.76 0.95 0.03

No of 5 5 5 5 5

Countries

Standard errors informed in parentheses
*** p<0.01, ** p<0.05, * p<0.1

CONCLUSION

The purpose of this research is to inspect the link between energy production, foreign direct
investment, healthcare expenditure, CO2 emission, and economic growth for Southern Asia from 2005-
2020. First-order lag panel VAR is appropriate for the econometric investigation of models, according to
the model's selection requirement and optimal moment. The outcomes of the panel VAR coefficients
showed that all indicators have a cause and effect relationship, and that there is a direct and bidirectional
association between GDP and healthcare spending as well as between environmental degradation and
healthcare spending.

This study will efficiently give suggestions and for further research to various researchers, for
the betterment of environmental quality the theoretical and empirical based practical suggestions will be
provided by this study. To be well definite, this analysis also has some limitations. For future analysis,
this study is also not free from limitations under the discussion of the EKC framework.

REFERENCE

Amit, Pankaj, &Batra, (2015). Impact of FDI inflow on economic growth of SAARC economies. IJEBEA
15-270.

Andrée, B. P. J., Chamorro, A., Spencer, P., Koomen, E., & Dogo, H. (2019). Revisiting the relation
between economic growth and the environment; a global assessment of deforestation, pollution
and carbon emission. Renewable and Sustainable Energy Reviews, 114, 109221.

Allen, J. G., MacNaughton, P., Satish, U., Santanam, S., Vallarino, J., & Spengler, J. D. (2016).
Associations of cognitive function scores with carbon dioxide, ventilation, and volatile organic
compound exposures in office workers: a controlled exposure study of green and conventional
office environments. Environmental health perspectives, 124(6), 805-812.

Abrigo, M. R., & Love, I. (2016). Estimation of panel vector autoregression in Stata. The Stata Journal,
16(3), 778-804.

618



THE INTERNATIONAL JOURNAL OF LEARNER DIVERSITY AND IDENTITIES

Ahmed, Z., Nathaniel, S. P., & Shahbaz, M. (2021). The criticality of information and communication
technology and human capital in environmental sustainability: evidence from Latin American
and Caribbean countries. Journal of Cleaner Production, 286, 125529.

Ahmad, M. N., Zhou, X., Muhammad, S., & Shabbir, M. S. (2024). Does green tax theory affect the
environmental sustainability and protection?. Environment, Development and Sustainability, 1-
11. https://doi.org/10.1007/s10668-024-04601-w

Abbasi, K. R., Hussain, K., Abbas, J., Adedoyin, F. F., Shaikh, P. A., Yousaf, H., & Muhammad, F.
(2021). Analyzing the role of industrial sector's electricity consumption, prices, and GDP: A
modified empirical evidence from Pakistan. Aims Energy, 9(1), 29-49.

Abbasi, K. R., Lv, K., Radulescu, M., & Shaikh, P. A. (2021). Economic complexity, tourism, energy
prices, and environmental degradation in the top economic complexity countries: fresh panel
evidence. Environmental Science and Pollution Research, 28(48), 68717-68731.

Alola, A. A., Yalciner, K., Alola, U. V., & Saint Akadiri, S. (2019). The role of renewable energy,
immigration and real income in environmental sustainability target. Evidence from Europe
largest states. Science of The Total Environment, 674, 307-315.

Awada, M., Becerik-Gerber, B., Liu, R., Seyedrezaei, M., Lu, Z., Xenakis, M., ... & Narayanan, S.
(2023). Ten questions concerning the impact of environmental stress on office workers. Building
and Environment, 229, 109964.

Alharbi, O. M., Khattab, R. A., & Ali, I. (2018). Health and environmental effects of persistent organic
pollutants. Journal of Molecular Liquids, 263, 442-453.

Agyeman, F. O., Zhigiang, M., Li, M., Sampene, A. K., Dapaah, M. F., Kedjanyi, E. A. G., ... & Heydari,
M. (2022). Probing the Effect of Governance of Tourism Development, Economic Growth, and
Foreign Direct Investment on Carbon Dioxide Emissions in Africa: The African Experience.
Energies, 15(13), 4530.

Bhattacharya, M., Churchill, S. A., & Paramati, S. R. (2017). The dynamic impact of renewable energy
and institutions on economic output and CO2 emissions across regions. Renewable Energy, 111,
157-167.

Bedir, S. (2016). Healthcare expenditure and economic growth in developing countries. Advances in
Economics and Business, 4(2), 76-86.

Breusch, T. S., & Pagan, A. R. (1980). The Lagrange multiplier test and its applications to model
specification in econometrics. The review of economic studies, 47(1), 239-253.

Balcilar, M., Ozdemir, Z. A., & Arslanturk, Y. (2010). Economic growth and energy consumption causal
nexus viewed through a bootstrap rolling window. Energy Economics, 32(6), 1398-1410.

Borhan, H., Ahmed, E. M., & Hitam, M. (2018). Co2, quality of life and economic growth in ASEAN 8.
Journal of Asian Behavioural Studies, 3(6), 55-63.

Boamah, N. A., Akotey, J. O., & Aaawaar, G. (2020). Economic engagement and within emerging
markets integration. Research in International Business and Finance, 52, 101106.

Castells-Quintana, D., Dienesch, E., & Krause, M. (2021). Air pollution in an urban world: A global view
on density, cities and emissions. Ecological Economics, 189, 107153.

Chen, J., Su, F., Jain, V., Salman, A., Tabash, M. I., Haddad, A. M., ... & Shabbir, M. S. (2022). Does
Renewable Energy Matter to Achieve Sustainable Development Goals? The Impact of
Renewable Energy Strategies on Sustainable Economic Growth. Front. Energy Res, 10, 829252.

Chung, J. W., & Meltzer, D. O. (2009). Estimate of the carbon footprint of the US health care sector.
Jama, 302(18), 1970-1972.

Citterio, A., & King, T. (2023). The role of Environmental, Social, and Governance (ESG) in predicting
bank financial distress. Finance Research Letters, 51, 103411.

Can, M., Ben Jebli, M., & Brusselaers, J. (2021). Exploring the Impact of Trading Green Products on the
Environment: Introducing the Green Openness Index.

Dwivedi, P., & Badge, J. (2013). Impact of FDI inflow on service sector in India: An empirical analysis.
International Journal of management research and business strategy, 2(3), 120-129.

619


https://doi.org/10.1007/s10668-024-04601-w

IMPACTS OF ENERGY PRODUCTION, ENVIRONMENTAL POLLUTION, HEALTHCARE
EXPENDITURE, FDI ON THE ECONOMIC GROWTH

Dallaire, R., Muckle, G., Dewailly, E., Jacobson, S. W., Jacobson, J. L., Sandanger, T. M., ... & Ayotte,
P. (2009). Thyroid hormone levels of pregnant inuit women and their infants exposed to
environmental contaminants. Environmental health perspectives, 117(6), 1014-1020.

Dong, K., Hochman, G., Zhang, Y., Sun, R., Li, H., & Liao, H. (2018). CO2 emissions, economic and
population growth, and renewable energy: empirical evidence across regions. Energy
Economics, 75, 180-192.

Ehigiamusoe, K. U., & Dogan, E. (2022). The role of interaction effect between renewable energy
consumption and real income in carbon emissions: Evidence from low-income countries.
Renewable and Sustainable Energy Reviews, 154, 111883.

Ehigiamusoe, K. U., Lean, H. H., Babalola, S. J., & Poon, W. C. (2022). The roles of financial
development and urbanization in degrading environment in Africa; Unravelling non-linear and
moderating impacts. Energy Reports, 8, 1665-1677.

Godil, D. I., Yu, Z., Sharif, A., Usman, R., & Khan, S. A. R. (2021). Investigate the role of technology
innovation and renewable energy in reducing transport sector CO2 emission in China: A path
toward sustainable development. Sustainable Development, 29(4), 694-707.

https://unctad.org/webflyer/world-investment-report-2021

Igbal, N., Abbasi, K. R., Shinwari, R., Guangcai, W., Ahmad, M., & Tang, K. (2021). Does exports
diversification and environmental innovation achieve carbon neutrality target of OECD
economies?. Journal of Environmental Management, 291, 112648.

Iksan, N., Hastawan, A. F., Suni, A. F., Firdaus, A. A., Hidayati, L., Setiawan, D. K., ... & Prasetyanto, F.
(2022). Face mask detection services of Covidl9 monitoring system to maintain a safe
environment using deep learning method. In 1OP Conference Series: Earth and Environmental
Science (Vol. 969, No. 1, p. 012016). IOP Publishing.

Jun, W., Zakaria, M., Shahzad, S. J. H., & Mahmood, H. (2018). Effect of FDI on pollution in China:
New insights based on wavelet approach. Sustainability, 10(11), 3859.

Jacobson, T. A,, Kler, J. S., Hernke, M. T., Braun, R. K., Meyer, K. C., & Funk, W. E. (2019). Direct
human health risks of increased atmospheric carbon dioxide. Nature Sustainability, 2(8), 691-
701.

Kumar, V., Jones, E., Venkatesan, R., & Leone, R. P. (2011). Is market orientation a source of sustainable
competitive advantage or simply the cost of competing?. Journal of marketing, 75(1), 16-30.

Khoshnevis Yazdi, S., & Khanalizadeh, B. (2017). Air pollution, economic growth and health care
expenditure. Economic research-Ekonomska istrazivanja, 30(1), 1181-1190.

Khan, S. A. R., Sharif, A., Golpira, H., & Kumar, A. (2019). A green ideology in Asian emerging
economies: From environmental policy and sustainable development. Sustainable development,
27(6), 1063-1075.

Kongkuah, M., Yao, H., Fongjong, B. B., & Agyemang, A. O. (2021). The role of CO2 emissions and
economic growth in energy consumption: empirical evidence from Belt and Road and OECD
countries. Environmental Science and Pollution Research, 28(18), 22488-22509.

Khoshnevis Yazdi, S., & Khanalizadeh, B. (2017). Air pollution, economic growth and health care
expenditure. Economic research-Ekonomska istrazivanja, 30(1), 1181-1190.

Li, X., Rehman, A. U., Toma, S., Jaradat, M., Lv, X., Mihai, D. M., ... & Shabbir, M. S. (2024).

Does corporate social sustainability influence on business environment? Impact of
corporate governance on distance to default of Sukuk issuers in Islamic
banks. International Review of Economics & Finance, 93, 520-528.

Liu, Y., Salman, A., Khan, K., Mahmood, C. K., Ramos-Meza, C. S., Jain, V., & Shabbir, M. S.
(2023). The effect of green energy production, green technological innovation, green
international trade, on ecological footprints. Environment, Development and
Sustainability, 1-14.

Liang, X., Zhang, Y., Tan, J., Chen, H., & Shabbir, M. S. (2023). The Dynamic Relationship
Between Multidimensional Energy Poverty and Social Wellbeing’s. Social Indicators
Research, 1-14.

Lugman, A., Akram, M., & Koam, A. N. (2019). Granulation of hypernetwork models under the g-rung
picture fuzzy environment. Mathematics, 7(6), 496.

620



THE INTERNATIONAL JOURNAL OF LEARNER DIVERSITY AND IDENTITIES

Mukhtarov, S., Yuksel, S., & Dinger, H. (2022). The impact of financial development on renewable
energy consumption: Evidence from Turkey. Renewable Energy.

Mahadevan, R., & Sun, Y. (2020). Effects of foreign direct investment on carbon emissions: Evidence
from China and its Belt and Road countries. Journal of Environmental Management, 276,
111321.

Nathaniel, S., & Khan, S. A. R. (2020). The nexus between urbanization, renewable energy, trade, and
ecological footprint in ASEAN countries. Journal of Cleaner Production, 272, 122709.

Omri, A., & Hadj, T. B. (2020). Foreign investment and air pollution: do good governance and
technological innovation matter?. Environmental research, 185, 109469.

Pirgaip, B., & Dingergdk, B. (2020). Economic policy uncertainty, energy consumption and carbon
emissions in G7 countries: evidence from a panel Granger causality analysis. Environmental
Science and Pollution Research, 27(24), 30050-30066.

Pichler, P. P., Jaccard, I. S., Weisz, U., & Weisz, H. (2019). International comparison of health care
carbon footprints. Environmental research letters, 14(6), 064004.

Qi, Z., Kenderdine, T., Tang, T., & Liu, Q. (2022). China's anti-corruption campaign and outward foreign
direct investment by state-owned enterprises. The World Economy, 45(9), 2950-2976.

Qing, L., Yao, Y., Sinisi, C. ., Salman, A., Jaradat, M., Spinu, A. E., ... & Shabbir, M. S. (2024). Do
trade openness, environmental degradation and oil prices affect green energy
consumption?. Energy Strategy Reviews, 52, 101342.

Riedel, J. (1993). Vietnam: On the trail of the tigers. The World Economy, 16(4), 401-422.

Sharma, S., Basu, S., Shetti, N. P., Nadagouda, M. N., & Aminabhavi, T. M. (2021). Microplastics in the
environment: Occurrence, perils, and eradication. Chemical Engineering Journal, 408, 127317.

Saleem, H., Zaidi, S. J., Ismail, A. F., & Goh, P. S. (2022). Advances of nanomaterials for air pollution
remediation and their impacts on the environment. Chemosphere, 287, 132083.

Sun, Q., Miao, C., Hanel, M., Borthwick, A. G., Duan, Q., Ji, D., & Li, H. (2019). Global heat stress on
health, wildfires, and agricultural crops under different levels of climate warming. Environment
international, 128, 125-136.

Sharif, A., Baris-Tuzemen, O., Uzuner, G., Ozturk, I., & Sinha, A. (2020). Revisiting the role of
renewable and non-renewable energy consumption on Turkey’s ecological footprint: Evidence
from Quantile ARDL approach. Sustainable Cities and Society, 57, 102138.

Sharif, A., Jammazi, R., Raza, S. A., & Shahzad, S. J. H. (2017). Electricity and growth nexus dynamics
in Singapore: Fresh insights based on wavelet approach. Energy Policy, 110, 686-692.

Sharif, A., Saha, S., & Loganathan, N. (2017). Does tourism sustain economic growth? Wavelet-based
evidence from the United States. Tourism Analysis, 22(4), 467-482.

Shahzad, A., Ullah, S., Dar, A. A,, Sardar, M. F., Mehmood, T., Tufail, M. A., ... & Haris, M. (2021).
Nexus on climate change: Agriculture and possible solution to cope future climate change
stresses. Environmental Science and Pollution Research, 28(12), 14211-14232.

Sarkodie, S. A., & Owusu, P. A. (2021). Global assessment of environment, health and economic impact
of the novel coronavirus (COVID-19). Environment, Development and Sustainability, 23(4),
5005-5015.

Siti Khalijah, Z. (2015). The impact of environmental quality on public health expenditure in Malaysia.
Universiti Utara, Malaysia.

Singhania, M., & Saini, N. (2021). Demystifying pollution haven hypothesis: Role of FDI. Journal of
Business Research, 123, 516-528.

Sarker, P. K., Rahman, M. S., & Giessen, L. (2019). Regional economic regimes and the environment:
stronger institutional design is weakening environmental policy capacity of the South Asian
Association for Regional Cooperation. International Environmental Agreements: Politics, Law
and Economics, 19(1), 19-52.

Umurzakov, U., Mamatov, F., Aldoshin, N., & Mirzaev, B. (2020, December). Exploration of tillage
technologies in the Republic of Uzbekistan. In IOP Conference Series: Earth and Environmental
Science (Vol. 614, No. 1, p. 012168). IOP Publishing.

621



IMPACTS OF ENERGY PRODUCTION, ENVIRONMENTAL POLLUTION, HEALTHCARE
EXPENDITURE, FDI ON THE ECONOMIC GROWTH

Westerlund, J. (2007). Testing for error correction in panel data. Oxford Bulletin of Economics and
statistics, 69(6), 709-748.

Wang, R., Li, H., & Sun, H. (2019). Bismuth: environmental pollution and health effects. Encyclopedia of
environmental health, 415.

Wang, Y., Liao, M., Xu, L., & Malik, A. (2021). The impact of foreign direct investment on China's
carbon emissions through energy intensity and emissions trading system. Energy Economics, 97,
105212.

Xue, M., Mihai, D., Brutu, M., Popescu, L., Sinisi, C. I., Bansal, A., ... & Shabbir, M. S. (2024).
Examining the Impact of Energy Policies on CO2 Emissions with Information and
Communication Technologies and Renewable Energy. Studies in Nonlinear Dynamics &
Econometrics, (0). https://doi.org/10.1515/snde-2022-0065

Yahaya, A., Nor, N. M., Habibullah, M. S., Ghani, J. A., & Noor, Z. M. (2016). How relevant is
environmental quality to per capita health expenditures? Empirical evidence from panel of
developing countries. SpringerPlus, 5(1), 1-14.

Yan, X., Abdalla, A. A., Zhu, G., Uslu, Y. D., Mohamed, M. A. A., Muhammad, T., & Shabbir, M. S.
(2024). Does natural resources matter? Nexus among renewable energy policies, technological
innovation, environmental protection, and economic growth. Energy Strategy Reviews, 51,
101272.

Yasmeen, H., Tan, Q., Zameer, H., Tan, J., & Nawaz, K. (2020). Exploring the impact of technological
innovation, environmental regulations and urbanization on ecological efficiency of China in the
context of COP21. Journal of Environmental Management, 274, 111210.

Zhou, R., Abbasi, K. R., Salem, S., Almulhim, A. ., & Alvarado, R. (2022). Do natural resources,
economic growth, human capital, and urbanization affect the ecological footprint? A modified
dynamic ARDL and KRLS approach. Resources Policy, 78, 102782.

Zhang, J., Abbasi, K. R., Hussain, K., Akram, S., Alvarado, R., & Almulhim, A. I. (2022). Another
perspective towards energy consumption factors in Pakistan: Fresh policy insights from novel
methodological framework. Energy, 249, 123758.

Zameer, H., Wang, Y., & Saeed, M. R. (2021). Net-zero emission targets and the role of managerial
environmental awareness, customer pressure, and regulatory control toward environmental
performance. Business Strategy and the Environment, 30(8), 4223-4236.

Zafar, S., Ashraf, M. Y., Anwar, S., Ali, Q., & Noman, A. (2016). Yield enhancement in wheat by soil
and foliar fertilization of K and Zn under saline environment. Soil & Environment, 35(1).

Zhang, Q., Jiang, X., Tong, D., Davis, S. J., Zhao, H., Geng, G., ... & Guan, D. (2017). Transboundary
health impacts of transported global air pollution and international trade. Nature, 543(7647),
705-709.

Zhou, Y., Fu, J., Kong, Y., & Wu, R. (2018). How foreign direct investment influences carbon emissions,
based on the empirical analysis of Chinese urban data. Sustainability, 10(7), 2163.

622


https://doi.org/10.1515/snde-2022-0065

