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Abstract  

This research critically explores the correlation within the gas emissions, “foreign direct investment (FDI)” inflows, and 

economic growth in India. In order to achieve this, the study adopts the “Auto Regressive Distributed Lag (ARDL)” 

bound testing approach and Granger Causality test using time series data from 1990 to 2019. The observed outcomes 

demonstrate that the variables are co-integrated, demonstrating the presence of both long-term and short-term linkages 

among them. The study reveals that economic growth and FDI inflows positively contribute to CO2 emissions in both 

the persistent and temporary contexts in India. Additionally, FDI exerts a positive influence on the country's economic 

growth in both the long-run and short-run. The Granger causality test similarly approves the presence of one-way 

causality: FDI drives economic growth, FDI impacts CO2 emissions, and economic growth affects CO2 emissions. 
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1. Introduction  

There's an extensively held belief that FDI impacts positively on the profitable growth and productivity of the entering 

nation. The proposition suggests that FDI not only brings in capital backing but also leads to favorable issues through the 

relinquishment of foreign technology and moxie (Ibrahim, 2015). Since India enforced its new profitable policy, 

“Liberalisation, Privatisation, and Globalisation” (LPG) in 1991, its frugality has experienced significant changes. The 

Indian government has taken multitudinous measures to encourage both FDI and portfolio investment, with a particular 

emphasis on FDI. As a result, India has come a seductive destination for foreign investment in recent times (Roy et al. 

2017). Foreign capital affluence provides substantial investment to fleetly develop less- developed host nations (Agrawal, 

2005). It brings with it technological advancements that ensures the host country’s development with profitability 

(Pradhan, 2002) and also imparts specialized moxie and business know- style, which are significant contributors to the 

host nation's profitable development (Balasubramanyam, 2002). Despite colorful measures, India has not entered the 

optimal position of foreign capital flux due to factors similar as shy structure, complex duty structure, restrictive labor 

laws, bureaucracy, and corruption (Bedi & Kharbanda, 2014). 

Some experimenters argue that countries passing profitable growth, industrialization, and increased FDI may also see 

advanced carbon dioxide (CO2) discharge, which can be dangerous, especially to developing nations (WHO, 2013). 

Proponents of the neoliberal testament, still, argue that FDI can be salutary for the terrain. The environmental costs and 

benefits of FDI are a subject of evaluation by numerous economists and environmentalists, particularly in lower- 

developed nations (UNCTAD, 2017). Energy plays a pivotal part in achieving sustainable development, especially for 

developing husbandry (Muhammad, & Khan, 2019). As these husbandry grow fleetly, usability of the power rises due to 

profitable expansion, industrialization, and population growth (OECD, 2007). Several developing husbandry with liberal 

profitable programs have endured rapid-fire profitable growth, but some have faced challenges related to environmental 

norms. In order to attract FDI, some developing nations lower their environmental norms, leading to enterprises about 

environmental impacts (Acharyya, 2009). 

Shortage of original technologies along with nonsupervisory capacity, FDI considers as the most effective way to spread 

stylish product practices (Merican et al. 2007). Still, there's a growing concern about the environmental consequences of 

nonstop profitable growth, particularly the inordinate reliance on fossil energies, leading to CO2 discharge and their 

mailto:Pankaj.kumar3@bhu.ac.in1
mailto:Neelam.mgkvp5@gmail.com2
mailto:agrahariritika5@gmail.com3
mailto:utkarshkeshari@fmsbhu.ac.in4
mailto:hipradeep_dutta@yahoo.co.in5
mailto:vinayseth20nov@gmail.com6


  
   
  
 

1841 

 

European Economic Letters 
ISSN 2323-5233 

Vol 13, Issue 3 (2023) 

http://eelet.org.uk 

adverse goods on living organisms (UNEP, 2011). Energy sources are critical for development, especially in developing 

nations (Ibrahim, 2015). Climate change performing from global warming has come a significant global concern, with 

CO2 discharge considered a primary malefactor (Fordham & Zaghdoud, 2009). Understanding the causes of CO2 

discharge in individual nations is essential to address the global challenge of reducing CO2 discharge (Jayanthakumaran, 

Verma & Liu, 2012). The positive goods of FDI on philanthropist husbandry include capital transfer, chops and 

technology relinquishment, request access, and import creation. This paper focuses on examining the two most significant 

benefits and costs of FDI inrushes in India's profitable growth and environmental impact. 

 

2. Literature review  

2.1 FDI and Economic Growth 

FDI garners significant interest due to its perceived optimistic goods on profitable growth. There is a extensively accepted 

belief that FDI equally important as it directly contributes to capital conformation in the entering frugality and laterally 

fosters growth by promoting mortal value development, easing technology exchanging, and bolstering competition 

(Aitken et al, 1997). It can also be said that “FDI stimulates profitable growth through colorful channels, similar as 

technology transfer, spillover goods, efficiency earnings, and the preface of fresh procedures and directorial chops. Kumar 

and Misra (2020) have verified that FDI inrushes have a positive long- term impact on exports and wares trade. 

Hsiao and Shen (2003) have stressed that profitable growth plays a pivotal part in attracting FDI in developing countries. 

Ibrahim (2015) stated the connection concerning renewable FDI, profitable growth, and electricity consumption in Egypt, 

concluding that FDI has a positive long- run effect on profitable growth. Muhammad and Khan (2019) conducted a study 

on the connection between bilateral FDI, usability of the power, CO2 discharge, capital inflow, and profitable growth in 

Asian countries, chancing that usability of the power, FDI inrushes and exoduses, CO2 discharge, and capital all play 

important places in Asia's profitable growth. Similarly, Long (2018) evaluated the association between FDI, profitable 

growth, and electricity consumption in Vietnam from 1990 to 2015. Using the Toda- Yamamoto approach and 

autoregressive distributed pause approach, the study set up that electricity consumption and FDI appreciatively impact 

Vietnam's profitable growth in both the shorter and longer terms. 

 

2.2 FDI and CO2 Emissions 

Lee (2013) examined how the association between FDI and CO2 emissions varies between developing and developed 

nations. The results were inconclusive, revealing divergent outcomes in different countries. This suggests that the impact 

of FDI on CO2 emissions is context-specific and dependent on the economic and environmental conditions of each nation. 

Contradicting Lee's findings, Acharyya's (2009) study on FDI in India emphasized profitable growth and environmental 

decline. The research indicated a significant positive long-term effect of FDI on profitable growth in India, as well as a 

notable long-run influence of FDI inflows on CO2 emissions. This implies that in certain contexts, FDI can be 

instrumental in driving economic growth while concurrently contributing to environmental degradation. Merican et al. 

(2007) explored the effect of FDI on CO2 emissions in several Southeast Asian countries. The study found varying 

impacts of FDI on pollution growth, with positive associations observed in Malaysia, Thailand, and the Philippines. In 

contrast, FDI was found to be inversely related to pollution in Indonesia, while having an insignificant association with 

CO2 emissions in Singapore. This reveals the diversity of environmental consequences of FDI within a single region. 

Nasir et al.'s (2019) study focused on the ASEAN-5 countries and examined the ecological consequences of FDI, 

profitable growth, and financial development. The findings indicated a statistically significant long-run cointegrating 

association between financial development, profitable growth, FDI, and CO2 emissions. This suggests that a 

comprehensive approach that considers economic and financial factors is essential in understanding the environmental 

impact of FDI. Munir and Ameer (2020) analyzed the long-run and short-run effects of FDI, profitable growth, and 

industrialization on CO2 emissions in Pakistan. The study identified that an increase in FDI had a favorable and significant 

impact on CO2 emissions in the long run. However, a decrease in FDI had a negative, yet insignificant, effect. The results 

underscore the importance of stable and sustained FDI inflows to support environmental efforts. Linh and Lin (2014) 

investigated the dynamic association among CO2 emissions, power usability, profitable growth, and FDI in Vietnam. The 

study revealed bidirectional relationships between FDI inflows and power usability, indicating mutual influence between 

these factors. Additionally, a unidirectional relationship was found from CO2 emissions towards FDI inflows. This 

suggests that FDI can play a role in shaping energy consumption patterns and environmental outcomes. 

Ren et al. (2014) examined the association between environmental decline and trade in China. The study suggested that 

China's growing trade was a major factor contributing to the rapid rise in CO2 emissions, and large FDI inflows further 
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exacerbated the issue. This highlights the need for sustainable growth strategies and investment in green technologies to 

mitigate environmental impacts. Abdouli and Hammami (2018) explored the association between FDI inflows, profitable 

growth, and environmental decline in the Middle Eastern and North African countries. The study found bidirectional 

unproductive connections among FDI inflows and profitable growth, CO2 emissions and profitable growth, and FDI 

inflows and CO2 emissions. These findings underscore the need for comprehensive policies that address economic growth 

and environmental concerns simultaneously. Jalil and Mahmud (2009) investigated the association between FDI inflows, 

profitable growth, and CO2 emissions in the Middle Eastern and North African countries. The study found bidirectional 

unproductive connections between these variables for the global panel and the Middle East. These results emphasize the 

complexity of the relationship between FDI, profitable growth, and CO2 emissions across different regions. 

Chang and Li (2019) analyzed the influences on CO2 emissions using the Environmental Kuznets Curve (EKC) thesis. 

The study found a double-threshold effect on CO2 emissions across different population administrations. The results also 

revealed an inverted U-shaped EKC association between CO2 emissions and profitable growth, suggesting the need for 

targeted policies based on a country's development stage. The case studies examined in this analysis provide valuable 

insights into the intricate relationship between FDI, profitable growth, and CO2 emissions. The findings highlight the 

diversity of impacts across countries and regions and underscore the importance of context-specific and comprehensive 

policies to achieve sustainable economic growth while mitigating environmental degradation. As the global community 

faces environmental challenges, it is crucial for policymakers to take into account the complex interactions between 

economic development and environmental sustainability for a more resilient and prosperous future. 

 

2.3 Economic Growth and CO2 Emissions 

Policy Formulation: The insights gleaned from the case studies provide a solid foundation for policymakers to craft 

effective and targeted strategies. Understanding the complex relationship between FDI, profitable growth, renewable 

energy usage, and CO2 emissions enables governments to design policies that encourage sustainable economic 

development while mitigating environmental impact. Policymakers can implement measures to promote renewable 

energy adoption, energy efficiency, and green technologies, fostering a greener and more resilient economy (Alam et al.  

2018). The case studies shed light on the environmental consequences of economic activities, raising awareness about 

the importance of balancing economic growth with environmental sustainability. Highlighting the impact of 

industrialization and energy consumption on CO2 emissions, these studies motivate stakeholders to adopt eco-friendly 

practices and invest in clean energy alternatives (Hasnisah et al. 2019). Increased environmental awareness can drive 

collective action toward mitigating climate change and preserving natural resources. 

Companies can leverage the findings from the case studies to develop sustainable business strategies. Understanding the 

relationship between renewable energy usage, CO2 emissions, and economic growth empowers businesses to make 

environmentally responsible decisions. Embracing green practices not only contributes to environmental protection but 

can also enhance a company's reputation, attract environmentally conscious customers, and boost market competitiveness 

(Ahmed et al. 2017). Case studies focusing on renewable energy usage underscore the potential benefits of transitioning 

from non-renewable energy sources to cleaner alternatives. Countries that invest in renewable energy infrastructure can 

improve their energy security by reducing their dependence on fossil fuels. This enhances resilience to fluctuations in 

global energy prices and supply disruptions, promoting stability and sustainability in the energy sector. The case studies 

demonstrate that profitable growth and environmental sustainability are not mutually exclusive goals. Incorporating 

environmental considerations into economic development plans, countries can achieve sustainable growth that is both 

economically viable and ecologically responsible. This long-term approach ensures that economic progress does not come 

at the expense of environmental degradation. 

Several case studies examine the global implications of CO2 emissions, international trade, and investment. The findings 

from these studies foster a sense of global cooperation and encourage nations to work together to address climate change 

and environmental challenges. Collaborative efforts can lead to the exchange of best practices, technology transfer, and 

joint initiatives to reduce greenhouse gas emissions on a global scale (Dong et al. 2019). The case studies contribute 

significantly to the academic field by providing valuable empirical data and insights into the relationship between 

economic factors and CO2 emissions. Researchers can build upon these studies to explore further and propose innovative 

solutions to environmental issues. Academic advancements in this area have the potential to drive policy improvements 

and inform decision-making processes at various levels. The benefits of the case studies are extensive and multifaceted. 

Policymakers can make informed decisions, businesses can adopt sustainable practices, and countries can work 

collaboratively to address environmental challenges (Salahuddin et al. 2018). Moreover, these studies contribute to the 
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advancement of knowledge in the academic sphere, opening up new avenues for research and innovative solutions. 

Leveraging the insights from the case studies, we can foster a more sustainable and environmentally conscious future for 

our planet. 

 

3. Econometric specification and methodology 

3.1 Model specification and data 

 
In this model, CO2 represents the CO2 discharge in metric tons per capita, FDI represents the net inrushes of FDI in 

current US bones, and GDP represents the “gross domestic product” per capita in current US bones. The data for these 

variables were attained from the World Development pointers database. 

3.2 Econometric Methodology 

The study observed the interplay within the gas discharge, FDI, and profitable growth using the ARDL approach 

developed. The ARDL model was chosen due to its advantages over other styles, particularly its capability to be applied 

anyhow of whether the time series variables are integrated of order 0 or order 1. The “ARDL model” began by conducting 

unit tests for the variable, and it was set up that all three variables, videlicet CO2, FDI, and profitable growth, were 

integrated at the first difference, satisfying the hypotheticals of the ARDL (bound test). Later, the pause value was named 

using the “Akaike Information Criterion (AIC)” through the ordinary least places (OLS) system. The study also checked 

for temporary and continuing reason using the “Vector Error Correction Model” and applied the Granger reason test to 

assess the directional reason among the variables. Equally, individual tests, including the recursive estimate co sum test 

to assess the stability of the ARDL model, the Breusch- Pagan- Godfrey test for heteroskedasticity, the Durbin- Watson 

test for periodical correlation, and the “Jarque- Bera test” for normalcy, were conducted to estimate the virtuousness of 

fit for the ARDL model. 

 

3.3: Objective of Study  

To evaluate the long-run & short-run connection between FDI, economic growth and CO2 emissions. 

 

4. Results and Discussion 

Prior to commencing the study, the experimenters examined the stationarity of the natural logarithmic variables, videlicet 

“LNCO2, LNFDI, and LNGDP”. The variables were set up to be stationary at the first difference. The “optimal pause 

length was determined” using the “VAR fashion and AIC criterion”, which redounded in opting a pause of 1. Later, the 

experimenters conducted the “Augmented Dickey Fuller (ADF) Test” to assess the stationarity parcels of each variable 

according to the series of the time.  

 
Hence, the unit-root test was employed to examine the order of integration for all the variables. For this study, the ADF 

test was utilized to assess the stationarity properties of the variables. 
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After vindicating the stationarity parcels of the variables, both the “Johansen cointegration test and ARDL bounds test” 

were employed to assess the long- run cointegration among the variables. The “Johansen cointegration” test revealed the 

actuality of 2 cointegrating equations. Both the trace statistics and the maximum- Eigen statistics indicated the presence 

of 2 cointegrating equations among the variables. These findings suggest that the series are connected and can be 

combined in a direct manner. Accordingly, indeed if there may be short- run shocks, the variables will ultimately meet in 

the long run and establish a long- term relationship. The P- values from the trace statistics for the two cointegration 

equations were set up to be 0.0001 and 0.0079”, while the P- values from the maximum- Eigen statistics were 0.0025 and 

0.0063, independently. These P- values signify two significant long- run connections between the variables. 

 

 
 

Furthermore, the normalized cointegration test outcomes demonstrated that LNFDI exerts a positive and significant long-

run influence on LNCO2, with a coefficient value of -1.789571 and a t-statistics value of 5.588741. However, LNGDP 

has a negative long-run impact on LNCO2, with a coefficient value of 2.596535 and t-test value of 3.116827. 
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The ARDL bounds test was also employed to assess the long- run cointegrating connection among the variables. The 

reckoned F- statistics value of 32.03 exceeded both the critical values of the lower set (4.13 and3.1) and the upper set (5 

and3.87) at the 1 and 5 significance situations, independently. This indicates that CO2 is co-integrated in the long run 

with FDI and GDP. The measure value of the co-integration equation (CointEq(- 1)) is-0.305839, signifying a negative 

and significant relationship. This measure value indicates that the speed of adaptation towards long- run equilibrium 

is30.58. Similarly, the value of32.02 for the speed of adaptation towards long- run equilibrium is supported by the t- 

statistics value of-11.98, which is also significant. Also, from the attained portions for LNGDP, the value of0.153420, 

significant at0.0001, suggests a positive long- run relationship among the related variables. This implies that a 1 increase 

in GDP will lead to a15.34 increase in CO2 discharge. Still, the measure value of-0.000227 with a probability value 

of0.9644 indicates a weak and insignificant relationship between FDI and CO2 discharge. 
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The VECM fashion was employed to examine the reason among the variables. The error correction portions give 

perceptivity into the speed of adaptations within which the model will restore its equilibrium following any disturbance. 

The long- run measure, also known as the ECT, with the dependent variable LNCO2 and the variables LNGDP and 

LNFDI, is set up to be-0.475047, displaying a negative and statistically significant relationship, as the measure is negative 

and the t- statistics is-5.56338. This indicates that single change in the explicatory variables will lead to a0.41 change in 

the dependent variable in the long run. Accordingly, the negative and significant long- run measure (C(1)) suggests a 

significant long- run reason between LNFDI and LNGDP towards LNCO2. The positive sign in the measure implies a 

movement down from the equilibrium, while the negative sign indicates a movement towards the equilibrium. The 

measure value C (2) indicates the short- run positive impact of LNFDI on the dependent variable LNCO2. The measure 

value of 0.011572, with a t- statistic of 2.308918 and a p- value of 0.0307, signifies the actuality of a short- run positive 

effect of FDI on CO2 discharge. This implies that a 1 change in the value of FDI will lead to a0.01 increase in the value 

of CO2.  

 
 

The findings from the Wald statistics indicate a relationship between LNGDP and LNCO2 in the short run. The t-statistics 

value of 13.14466 with a p-value of 0.0000, along with an F-statistics value of 172.7822 and its corresponding p-value 

of 0.0000, provide evidence of the significance of LNGDP's impact on the other variable.  

 

 
The Wald test, with the F-statistics value of 561.0019 and its associated p-value of 0.0000, along with the chi-square 

value of 1122.004 and its corresponding p-value of 0.0000, indicates a influence of LNGDP on LNCO2. 
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The Wald statistics, with a t-statistics value of 11.14466 and a p-value of 0.0000, along with an F-statistics value of 

133.0359 and its associated p-value of 0.0000, demonstrate that LNGDP exerts a significant impact on LNCO2 in the 

short run. 

 

 
 

After checking the cointegration and reason between the variables, the directional reason was also examined. The findings 

revealed that FDI granger causes CO2 discharge. The significance of this relationship is supported by the p- value of 

0.0419, which is lower than 0.05, and the F- statistic value of 4.57999. Still, CO2 discharge do not beget FDI, as indicated 

by the p- value of 0.3534 and the F- statistic value of 0.89298, which are both lesser than0.05. This implies the actuality 

of a unidirectional relationship from FDI towards CO2 discharge. also, the relationship between profitable growth and 

CO2 discharge showed that profitable growth causes CO2 discharge, with a p- value of 0.0004 (lower than0.05) and an 

F- statistic value of 16.4729” (indicating significance). 

On the other hand, CO2 discharge do not produce profitable growth, as indicated by the p- value of 0.2077 (lesser 

than0.05) and the F- statistic value of 1.66912 (indicating nullity). Therefore, a unidirectional relationship runs from 

profitable growth towards CO2 discharge. Also, the findings revealed that FDI granger causes profitable growth, with a 

p- value of 0.0112 (lower than 0.05) and an F- statistic value of 7.46584 (indicating significance). Still, CO2 discharge 

do not beget FDI, with a p- value of 0.3534 (lesser than 0.05) and an F- statistic value of 0.89298 (indicating nullity). 

This indicates a unidirectional connection from FDI investment towards profitable growth. The model used in the study 

was significant, as indicated by the value of R- squared at 0.976501 and acclimated R- forecourt at 0.974761, along with 

the p- value of the F- statistic at0.0000. Similarly, the Durbin-Watson statistic value of 0.711034 suggested the absence 

of periodical correlation, which is a positive index for the model used in the study. 
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The “Breusch-Pagan-Godfrey test” of Heteroskedasticity indicated that the model is well-suited to explain the dependent 

variable, as no evidence of heteroskedasticity was detected, and the residuals were found to be homoscedastic. The p-

value of 0.7744, which is greater than 0.05, led to the acceptance of the null hypothesis, suggesting that the model is 

homoscedastic and does not exhibit any heteroskedasticity in the data. 

 

 
 

Test of Normality: The “Jarque-Bera test of normality” was employed to examine the normality of the residuals. With a 

p-value of 0.158249, which is greater than 0.05, the null hypothesis” (H0) of normally distributed residuals was accepted. 

This led to the conclusion that the residuals are normally distributed, which serves as a positive indicator that the 

regression model used in the study is meaningful in explaining the relationship between variables. The value of the 

Durbin-Watson test indicated the absence of serial correlation, further suggesting that the regressors are significant in 

explaining the relationship between the variables. 

 

Conclusion & Policy Implications 

The focus of the study is to evaluate the connection within the gas discharge and FDI inflows, and profitable growth. The 

cointegration tests indicated that the concerted influences and profitable growth has a significant effect on CO2 discharge 

in the long- run. The profitability and the emission rate has also been discussed in this study to create a clear route map. 

Likewise, the analysis revealed that FDI has a substantial impact on profitable growth in and gross domestic product GDP 

has a positive impact on FDI in all the aspects. The findings suggest that both profitable growth and FDI inclusively 

contribute to environmental declination by adding CO2 discharge in India. 

The counter accusations of the findings punctuate the critical part of FDI in sustaining profitable growth and meeting the 

energy demands for the development. In developing nations, a substantial portion of energy sources comes from the 

burning of fossil energies. The strong association between FDI, profitable growth, and CO2 discharge underscores the 

impact of these factors on CO2 discharge. Managing environmental enterprises, the government should prioritize the 

relinquishment of advanced technologies for low carbon discharge and promote the use of renewable energy sources 

rather than carbon- emitting ones. Perfecting energy effectiveness, developing renewable energy coffers, and enforcing 

low carbon emigration technologies will bear wide development sweats. Policy changes and practices should be targeted 

towards emigration reductions. Substantiation suggests that combined sweats by policymakers to attract FDI through 

well- designed juggernauts can profit both the frugality and the terrain. 
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