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Domestic capital adequacy and sustainable economic growth are heavily reliant

on technological advancement, managerial know-how, and money supply in

the economy. In this context, FDI has emerged and is placed at an apex position

due to its unprecedented impact on achieving sustainability across the world.

Themotivation of this study is to scale the effects of good governance, financial

inclusion, and environmental quality on inflows of FDI in BRI nations for the

period from 1990 to 2020. Several panel econometrical tools have been

applied, for example, CDS, CADF, CIPS, CS-ARDL, and NARDL, to investigate

the association and explanatory variables elasticity on inflows of FDI in BRI

nations. CDS results revealed that research units share common dynamism and

second-generation panel unit root test-documented variables are stationary

after the first difference. The results of the panel co-integration with an error-

correction term confirmed the empirical equation’s long-run association.

According to the CS-ARDL assessment, positive and statistically significant

impacts have been documented, from financial inclusion, good governance,

and environmental quality to FDI inflows. Study findings suggest that

governmental effectiveness, easy access to financial services and benefits,

and a less-regulated environmental concern economy motivate capital

transfer decisions. The asymmetric assessment documented a long-run

asymmetric association between FI, GG, EQ, and FDI. Referring to

asymmetric shock elasticity, the study disclosed a positive and statistically

significant relation to FDI inflows, especially in the long run. The directional

causality test documented bidirectional causality running between FI, EQ, GG,

and FDI [FI←→FDI; GG←→FDI; and EQ←→FDI] in the short-run.
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1 Background

Globalization has had a profound effect on the global

economy and has played a significant role in the increase of

FDI and its influence on economic growth during the last few

decades (Sokang, 2018). Consequently, FDI has gained

prominence as a source of foreign money, especially for

developing countries (Oke et al., 2007). While the effect of

FDI varies in the economic sector, it has the potential to

make a considerable overall contribution to a country’s

economy by encouraging investment in manufacturing

facilities and the host country’s manufacturing sector. FDI

promotes capital creation, provides for cross-border

technology and information exchanges, and strengthens the

host country’s skills (Boateng et al., 2015; Logun, 2020;

Andriamahery and Qamruzzaman, 2022a; 2022b). Foreign

direct investment also helps emerging nations increase their

total productivity, employment, and income development.

However, research on the influence of FDI on economic

development in LDCs and developing economies provides

inconclusive findings. FDI flows have expanded considerably

over the world during the last 3 decades. This drew our attention

to the effect of such a surge in FDI on the host country’s

economic development. The link between FDI and economic

advancement has since been a source of debate among scholars

(Rehman and Ding, 2020). The literature suggests that FDI

promotes economic development by promoting cross-border

technology and knowledge transfer, resulting in more

employment and enhancing the host country’s skill capacity.

Taking account the existing literature, two lines of research

findings focusing on FDI can be found : the first group of

researchers investigated the role of FDI inflows in the

economy and subsequently advocated its positive link to

economic growth (Azman-Saini et al., 2010; Pegkas, 2015;

Saibu et al., 2022), employment generation, financial

development (Alfaro et al., 2009), trade liberalization

(Liargovas and Skandalis, 2012; Rehman & Sohag, 2022),

industrialization (Adom and Amuakwa-Mensah, 2016; Ma

and Qamruzzaman, 2022; Xia et al., 2022; Zhuo and

Qamruzzaman, 2022), poverty reduction (Klein et al., 2001;

Magombeyi and Odhiambo, 2017), and technological

development (Liu & Wang, 2003). At the same time, another

group of researchers showed the adverse effects of FDI, especially

in environmental degradation through carbon emission and

energy consumption escalation, typically fossil fuels. Second,

the line of empirical evidence concentrated on exploring the

key determinants attracting foreign investments and

subsequently advocated for both macro and micro

fundamentals, which can play an important role in ensuring

persistent inflows of FDI in the economy, such as institutional

quality, economic growth, financial development, domestic

capital formation, and financial inclusion (Vijayakumar et al.,

2010; Barthel et al., 2011; Saini and Singhania, 2018;

Chattopadhyay et al., 2022). For example, Samargandi et al.

(2022) investigated the key factors responsible for encouraging

FDI inflows in Saudi from 1981 to 2018 by implementing an

ARDL-bound testing approach with a structural break. The study

documented that domestic trade liberalization and institutional

quality promise FDI inflow augmentation.

The study considered environmental quality (EQ), good

governance (GG), and financial inclusion (FI) in the FDI

inflow assessment. Nowadays, efficient markets and financial

services with an appropriate attitude toward financial activity

simplify the whole financial work, creating a mass area and the

desire for improved cross-border capital flow or foreign direct

investment (Nasreen et al., 2020; Jia et al., 2021). The financial

efficiency that offers a clear picture of any firm’s financial data

and activities is why it significantly influences the foreign

currency flow across borders (Alam and Shah, 2013;

Qamruzzaman, 2015, 2021). This ease of entrance results in a

wide positive acceleration for all international and domestic

investors. Foreign investment is highly dependent on the

success of the stock market and the quality of accounting

data. A robust capital system contributes significantly to the

economic activity by cutting transaction costs and effectively

allocating resources (Greenwood and Jovanovic, 1990; Levine,

1997). Moreover, according to the literature, a robust financial

sector is essential for developing commercial activities and the

country’s overall economic growth (Bourkhis and Nabi, 2013;

Bilawal et al., 2014). Enhancing money flows across borders,

promoting financial inclusion, and improving financial efficiency

are critical (Abid and Goaied, 2017). The company’s cash flow is

built on financial efficiency since it attracts investors from both

domestic and international markets. International capital flows

may be optimistic if a country’s financial market seems efficient

(Kablan, 2009). The positive feedback shed more light on the link

between financial inclusion and cross-border capital flows

(Krause ad Rioja, 2006). Financial reform, effective financial

intermediation, the adoption and distribution of financial

technology, the transformation of financial aid, the efficient

mobilization of economic resources, and the expansion of

financial markets are all examples of policies that can be

implemented. Another factor contributing to foreign

investment is effective governmental practices (Aibai et al.,

2019; Huynh and Hoang, 2019; Dorozynski et al., 2020; Cong

Minh Huynh, 2022). The study of Narayanan et al. (2020), for

example, explored the relationship of FDI and good governance

for the ASEAN countries, as a sample, for the period from 2002 to
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2015 using the PMG estimation method. The study concluded

that FDI positively impacts the economic growth in good

governance, so it should be encouraged to attain maximum

benefit. In their study, Cong Minh Huynh (2022) concluded

that at the beginning, FDI inflows aid in improving institutional

quality, but in the presence of an underground economy it has

negative impacts, reducing the merits. Thus, it is suggested to

ensure governmental effectiveness for efficient reallocation of

FDI inflows in the economy. Recent literature studies have

documented that environmental protection particularly carbon

reduction, green energy inclusion, and energy efficient

technology adaptation have become prominent and

considerable factors in foreign capital flows (Assadzadeh and

Pourqoly, 2013; Herrera-Echeverri et al., 2014a; Mengistu and

Adhikary, 2011; Shah et al., 2015). The study of Bhujabal et al.

(2021), for example, examined the impact of FDU on the

environmental quality in the prime Asia-Pacific countries for

time series of 1990–2018 using the PMG causality test. A study

documented that as FDI increases, ICT infrastructure rises and it

reduces the air pollution, making the environment better in the

long run. In their study, Contractor et al. (2020) studied the

connection of FDI in improving the environment and economy

using proper regulations on 189 economies (World Bank

2016 data) applying random-effect, fixed-effect, and regression

models. Studies prove a strong positive connection between

business and the overall environment. As FDI is more

inclined toward investment in less efficient entry and exit

systems, government policies must be restructured (Alam,

2022; Rehman and Islam, 2022; Xia et al., 2022).

This study aims to evaluate the impact of environmental

quality, good governance, and financial inclusion on inflows of

forcing cash flows in BRI nations for 1990–2020.

As a case study, we considered a panel of 46 BRI countries.

The BRI, which aspires to increase China’s international

collaboration with new partners, is a driving force behind

China’s long-term economic growth. BRI was the premier

platform for national connectivity in 2013 through promoting

regional and intra-regional integration. Because of the Chinese

government’s commitment to establishing a more open

economy, this program emphasized the need to invest in a

solid infrastructure that enables connections within China and

with China on a global scale (Rehman and Noman, 2021).

Infrastructure building is a key component of the Belt and

Road Initiative, but the endeavor also involves policy

discussions, access to infrastructure, unrestricted commerce,

financial help, and human relationships (Dai et al., 2022;

Muhammad et al., 2022; Shi and Qamruzzaman, 2022; Xia

et al., 2022). Given China’s track record of economic growth,

infrastructure is projected to play a critical role, especially in the

initiative’s early stages. Several plans have been proposed to

connect different areas, including building superhighways,

installing oil and gas pipelines, and installing power and

communication lines. In addition to the funds provided by

the AIIB, the BRICS New Development Bank, and the World

Bank and the Asian Development Bank, major investments are

expected to be made by Chinese institutions such as the Silk Road

Fund (SRF), the China Development Bank (CDB), and numerous

Chinese firms. To reduce trade costs and increase foreign direct

investment (FDI) into China and other Belt and Road nations,

one of the primary objectives of BRI is to develop transportation

networks linking countries of the Belt and Road Initiative

(Hussain et al., 2022; Su et al., 2022).

Additionally, the Belt and Road Initiative (BRI) has the

potential to significantly reduce policy uncertainty and policy

risks posed by host countries for Chinese companies that invest

in the Belt and Road countries. This further encourages China’s

foreign and internal FDIs within the belt–road countries through

top-level international political cooperation, policy coordination,

and government support. At this early point in the construction

of the Belt and Road Initiative (BRI), some of these incentives for

foreign direct investment (FDI) are already in place, while others

are still mostly anticipated rather than fully realized. Because of

the bright prospects for the BR program, Chinese companies,

who have always played a significant role in ensuring the success

of the program, will increase their trade and foreign direct

investments more rapidly than their counterparts in other

countries (Du & Zhang, 2022; Fuest et al., 2022). Empirical

studies focusing on BRI countries have created intense interest

among researchers, and a growing number of studies have been

performed to explore fresh insights with diverse motivations.

Foreign investors need extensive information on the market’s

financial stability, economic health, and level of financial

inclusion. Almost every major industrialized country

strives to boost the effectiveness of its courtiers’ financial

openness to attract foreign investments. If a market risk

occurs due to the foreign company’s activities, the foreign

direct investor or corporation will want to be shown a varied

market. To compile all of these data and analyze economic

circumstances, the host country must provide sufficient

financial inclusion to attract foreign direct investments.

The only source of change is cross-border financial flows.

On the other side, financial inclusion entails the widespread

availability of all financial services and the prevalence of

monetary transactions. Macroeconomic growth seems

necessary because easy access to financial instruments

enables smooth spending and asset building, boosting

individual wellbeing and economic development potential.

Domestic capital adequacy and sustainable economic growth

immensely rely on technological advancement, managerial

know-how, and money supply in the economy. In this

context, FDI has emerged and is placed at an apex position

due to its unprecedented impact on achieving sustainability

across the world (Lingyan et al., 2021; Meng et al., 2021; Pu

et al., 2021; Xu et al., 2021).

The motivation of the study is to scale the effects of good

governance, financial inclusion, and environmental quality on
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inflows of FDI in BRI nations for the period from 1990 to 2020.

Several panel econometrical tools have been applied, for example,

CDS, CADF, CIPS, CS-ARDL, and NARDL, in investigating

the association and explanatory variable elasticity on the

inflows of FDI in BRI nations. CDS results revealed that

research units share common dynamism, and second-

generation panel unit root test-documented variables are

stationary after the first difference, and neither has been

exposed after the first difference. The results of panel co-

integration with the error correction term confirmed the

empirical equation’s long-run association. According to the

CS-ARDL assessment, positive and statistically significant

impacts have been documented, from financial inclusion,

good governance, and environmental quality to FDI

inflows. The study findings suggest that governmental

effectiveness, easy access to financial services and benefits,

and a less-regulated environmental concern economy

motivate capital transfer decisions. The asymmetric

assessment documented a long-run asymmetric association

between FI, GG, EQ, and FDI. Referring to asymmetric shock

elasticity, the study disclosed a positive and statistically

significant tie to FDI inflows, especially in the long run.

Directional causality test documented bidirectional casualty

running between FI, EQ, GG, and FDI [FI←→FDI;

GG←→FDI; EQ←→FDI] in the short-run.

The contribution of the present study to the existing

literature is as follows: First, according to the existing

literature, financial development in the financial system

plays an important role in accelerating foreign

participation in the economy. However, the effects of

financial inclusion, that is, the accessibility to financial

services and benefits in the financial institutions on the

inflows of FDI, are yet to be investigated, focusing on the

BRI initiatives extensively. The present study has included

financial inclusion in the equation of FDI for exploring fresh

insights and the new direction of FDI development in BRI

nations. Second, the present study has implemented

symmetric and asymmetric frameworks to establish the

empirical nexus. It is mentioned here that the

implementation of an asymmetric framework offers diverse

information dealing with an appropriate explanation of

positive and negative innovations in explanatory variables

and their appropriate influence on explained variables. Thus,

it is plausible to assist and support effective policy

formulation for future development.

The remaining structure of the article is as follows. The

literature survey of the study deals with Section 2. Section 3

reports the study’s variables’ definitions, model

specifications, and econometrical methodology. The

empirical model estimation and output are shown in

Section 4. Discussion of the findings is available in

Section 5. Finally, Section 6 deals with the conclusion and

policy suggestions.

2 Literature review

2.1 Financial inclusion and foreign direct
investment

The hand of international money flows is a vital component

in driving any country’s economic progress. Cross-border cash

flow has become an important part of the global economy’s

financial sector development. Cross-border cash flow is crucial

for improving the industry service and financial affectivity,

supporting developing economies and ensuring sustained

GDP and international trade growth. Financial inclusion and

efficiency are linked to cross-border cash transfers. In the study

by Toxopeus and Lensink (2008), financial inclusion positively

impacts cross-border capital flows. According to the research,

which analyzed 2008 data from 63 countries from the IFM,

World Bank, and GLS, remittances are included in international

or cross-border cash flows. Additionally, remittances may

increase if financial inclusion is properly implemented.

According to them, financial inclusion boosts economic

activity, which supports remittance providers by making it

easier to send money back home. Foreign currency reserves

must be increased to increase financial inclusion.

Qamruzzaman and Jianguo (2018) used the System GMM

technique in 58 developing nations between 1993 and 2017 to

show that foreign capital flow has significantly impacted a vital

economic development function. A country’s financial inclusion

must be improved to promote cross-border cash mobility,

demonstrating a positive association.

G. A. Zwedu (2014) used the BDY financial stability and

inclusive development model to assess 593 banks from 2010 to

2013. In other words, increasing access to financial services may

help a country’s commercial and economic standing. What

makes a foreign investor want to invest money into a nation

with more financial users? The lack of financial inclusion and

foreign capital inflows that do not improve the growth rates are

emphasized. Sarma and Pais (2011) showed that improving

financial inclusion boosted the daily financial activity and the

number of financial employees, which enhanced the effectiveness

of foreign capital flows in the nation, according to an empirical

analysis done on 88 countries in 2010. This is proof of a favorable

relationship. According to Ramasamy and Yeung (2010),

financial inclusion incentives increased the number of

financial users from 1988 to 2010. The number of

transactions from this rise was directly proportional to the

FDI attracted. This demonstrates a favorable relationship

between FDI and foreign cash flow. Based on an analysis of a

panel of 16 EU countries from 1988 to 2004, Bevan et al. (2004)

concluded that the financial inclusion rate of developed countries

is higher in those countries that implement financial inclusion

than those countries that do not. Therefore, it has a lower growth

rate in foreign cash flows, which does not practice or promote

financial inclusion.
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Morgan and Pontines (2018) discovered mutually

reinforcing financial inclusion and financial market stability.

The short period and restricted availability of foreign capital

exacerbated the connection between foreign capital flow and

foreign financial inclusion. This was discovered in another study

by Singh and Zammit (2000), who used the financial stability and

inclusive growthmodel with 63 developing countries in the 1990s

and 2000s and discovered that rural poverty and gender

inequality could affect financial inclusion, implying that the

relationship between foreign cash flow and foreign cash flow

appears to be negative. Other studies have indicated that

expanding financial inclusion does not influence foreign

capital flows, but the country’s overall financial status may

impact FDI, making the statement neutral. Barrell et al.

(2003) used a panel of nine European Union countries to

study system dynamics between 1991 and 1997. According to

the findings, technology transfer is linked to financial inclusion

risk, affecting cross-border cash flow. There is a risk that the

liquid cash problem may develop differently with maximum

financial inclusion applications if the monetary transaction

assessment is reduced considerably. According to a study

conducted by Barajas et al. (2000), financial inclusion has a

general financial development in the cross-border cash flow

sector, implying a positive relationship between financial

inclusion and cross-border cash flows. Bailliu (2000) created

an economic growth model for 1975–2000 using panel data from

40 developing countries gathered between 1975 and 2000.

Financial data show the financial effectiveness of an

organization. Due to increased financial efficiency, FDI

transparency improves, which benefits foreign cash flows.

The empirical analytic technique, FDI-growth, was used by

Adeniyi et al. (2015) to evaluate the financial efficiency of

different financial resistances throughout the country that may

affect cross-border cash flow between 1990 and 2015.

Remittances and cross-border cash flow may suffer as a result

of increased efficiency. The study found that foreign capital has

been important to the sustained high investment and output rate

in three countries from 1990 through 1996, using a dynamic

model and a panel from Korea, Malaysia, and Indonesia. Only

Korea was unwilling to accept any foreign investment, no matter

how mature it was. All three East Asian countries were prepared

to accept foreign funding strongly dependent on financial

efficiency. Economic and financial developments rely on a

country’s level of financial affectivity, which has been

positively related to foreign capital flows in a separate study.

According to Taylor and Sarno (1997), as a counteraction

plan between the United States and Latin American and Asian

nations from 1988 to 1997 in developed countries, FDI was

difficult to identify as an effective financial instrument, causing

difficulty in foreign investor linkage and foreign cash flow.

Another study by Katarzyna Anna and Adam (2012) found a

positive association between financial efficiency and cross-border

cash flow. Sturm and Williams (2008) used the system dynamic

approach on a panel of foreign banks in Australia between

1998 and 2008 to investigate how different financial barriers

impact cross-border cash flow. The efficiency of cross-border

money transfers may have a detrimental influence on

remittances.

2.2 Good governance/institutional quality
and foreign direct investment

Existing literature has suggested that researchers and

academicians have extensively assessed the key determinants

of foreign capital flows and documented several macros and

micro agents such as exchange rates, domestic capital formation,

and trade liberalization. However, many studies have established

good governance, referred to as institutions and traditions, by

which power exercised by the authority significantly influences

foreign capital flows (Kaufmann and Wei, 1999; Rehman et al.,

2021). Even though good governance has been extensively

investigated, focusing on FDI, the conclusive direction has yet

to be established (Herrera-Echeverri et al., 2014b; Shah et al.,

2015; Hamid et al., 2022a). The study of Ross (2019), for example,

investigated the current, holistic governance of FDI in

122 developing countries from 2002 to 2017 using World

Bank’s “good governance index” and econometrics method.

The results say good governance is an undeniable indicator of

a host country’s FDI, as weak institutional capacity can adversely

impact those economies. Furthermore, Cong Minh Huynh

(2022) established the FDI inflows on institutional quality in

43 developing countries worldwide during 2002–2009 using

FGLS and SGMM estimations. The findings concluded that at

the beginning, FDI inflows aided in improving institutional

quality, but in the presence of an underground economy, it

had negative impacts, reducing the merits. Thus, this is

indifferent to conclude, and it suggests controlling the

underground economy to minimize the demerits. However,

considering the present literature on good governance-led

FDI, we can be segregated it into two lines positive

association linkage and neutral effects.

The first line of literature has suggested a positive and

statistically significant association between good governance

and inflows of FDI (Assadzadeh et al., 2013; Aziz, 2018;

Younsi et al., 2019; Bouchoucha and Benammou, 2020;

Mengistu and Adhikary, 2011; Shittu et al., 2020). The study

of Dorozynski et al. (2020), for example, verified the institutional

quality on FDI for 17 countries of Central and Eastern Europe

from 2007–2017, exercising hierarchical cluster analysis; panel

models. The study documented a positive association of FDI with

GDP with efficient institutional systems and quality.

Furthermore, Narayanan et al. (2020) explored the

relationship between FDI and good governance using the

ASEAN countries as samples from 2002 to 2015 using the

PMG estimation method. The study concludes that FDI

Frontiers in Environmental Science frontiersin.org05

JinRu et al. 10.3389/fenvs.2022.936216

https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2022.936216


positively impacts economic growth in the presence of good

governance, so it should be encouraged to attain maximum

benefit from it. The article of Omri and Mabrouk (2020)

established that political and good governance positively

relates to the FDI improving the economy and environment

but could have some minor adverse impacts on human flourishing.

This could be reduced by improving both political and institutional

governance. Huynh and Hoang (2019) postulated that proper

policies should be implemented, and better governance ensures

that FDI can positively help reduce the shadow economy while

improving institutional quality. Moreover, in a study, Khan et al.

(2019) analyzed the relationship between good governance and FDI

in India from 1996 to 2012 through multiple regression models. A

study proves that India could attract more FDI due to its good

governance system, which helps them attain employment and

expand economic growth and income through the investment of

more outside investors.

In their research, Raza et al. (2021b) investigated the

relationship between FDI and economic expansion with good

governance of OECD countries for the period of 1996 to 2013,

exercising the fixed-effect model and GMM estimators. The

study documented a positive association of the variables, but

it is necessary to modify the laws to reduce corruption. Aibai,

Huang, Luo, Peng, et al. (2019) explored the role of FDI on

financial expansion and institutional quality in a sample of

50 countries from 1989 to 2011 that joined the Belt and Road

Initiative by conducting the GMMmethod. From the result of the

study, it is concluded that there is a stronger and more positive

relationship which says FDI can easily thrive in financial

enhancement by improving institutional quality and financial

function. Biro et al. (2019) examined the effect of good

governance on FDI in Latin American countries from 2001 to

2012 using the gravity model, OLS, and PPML measures. The

study established a positive association stating good governance

can attract FDI for developing the target economies. Sabir et al.

(2019) documented a positive relationship between FDI and

institutional quality in all the assigned countries, but

developed countries have more significance in institutional

quality than developing countries.

In their study, Kasasbeh et al. (2018) showed the FDI and

institutional quality and good governance relationship using

developing economies, i.e., Jordan, from 1980 to 2016,

applying multivariate VAR analysis. The study says FDI

significantly reduces corruption while effectively improving

governance and institutional quality, assuring a positive

relationship. Peres et al. (2018) investigated the importance of

FDI on the productivity of technology, employment, and many

more economic factors using 110 developed and developing

countries for the period of 2002–2012, exercising panel data

set and econometrics models including OLS. The findings

concluded that good governance can significantly affect FDI,

though, for some developing countries, it is not that significant.

But, it is inferred from the study that proper governance can

attract more FDI inflows. The study of Kayalvizhi and

Thenmozhi (2018) explored the technology, culture, and

corporate governance relationship with inward FDI in

22 emerging economies from 1996 to 2014 using panel

models with fixed effects. The study’s findings prove a positive

proportional relationship between corporate governance and

FDI, improving economy, technology, and culture. The

research article of Hayat and Development (2019) investigated

whether institutional quality plays a crucial role in enhancing

economic flourish through FDI, considering a sample of

104 countries from the years 1996–2015 applying the GMM

method. The study concludes a positive association between FDI

and institutional quality in low- and middle-income economies

but a slowed association in high-income nations.

The second direction line explains the neutral effects of good

governance on FDI inflows. The study of Cong Minh Huynh

(2022), for example, established the FDI inflows on institutional

quality in 43 developing countries throughout the world during

2002–2009 using FGLS and SGMM estimations. The findings

concluded that at the beginning, FDI inflows aid in improving

institutional quality, but in the presence of an underground

economy, it has negative impacts, reducing the merits. Thus,

this is indifferent to conclude, and it suggests controlling the

underground economy to minimize the demerits. Thus, it is

postulated that FDI inflows improve institutional quality and

ensure efficient mobilization in the economy. Similar evidence is

available in the study of Miao et al. (2020). The study established

contingent impacts from country to country, based on the

efficiency of policy to control intuitional quality.

2.3 Environmental quality and foreign
direct investment

FDI inflow in the economy ensures technological

advancement, knowledge sharing, and industrial development

with capital support. On the other hand, the excessive application

of conventional energy, that is, fossil fuel integration, causes

environmental degradation (Abdouli and Hammami, 2017;

Zomorrodi and Zhou, 2017; Hao et al., 2020). Foreign direct

investment has an environmental impact, whether it improves or

degrades the quality of natural resources or living organisms.

Environmental degradation may be triggered by several

circumstances, including resource depletion, the risk to living

creatures, and human activity contributing to environmental

degradation. Degradation of the environment is an essential

prerequisite for the growth of these factors, which ultimately

results in rising costs and capital depletion. The growing cost of

conducting business in terms of capital loss emphasizes the

critical importance of environmental quality. Additionally,

since the environment significantly impacts clean drinking

water and air availability, it is critical to resolve this problem.

As a result, environmental quality is crucial for human and
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business health alike. Given that FDI inflows account for a

significant portion of economically developed enterprises and

institutions, it is critical to keep a check on them via

environmental regulations. Three major elements affect the

environmental quality of FDI inflows: environmental

legislation, pollutant levels, and industry-specific FDI. Three

lines of evidence have been found in the empirical literature

focusing on the nexus between environmental quality and foreign

direct investment (Alam et al., 2022). The first positive linkage

was done by Opoku and Boachie, 2020; Bao et al., 2011; Kirkulak

et al., 2011; and An et al., 2021. Bhujabal et al. (2021), for

example, examined the impact of FDU on the environmental

quality in the prime Asia-Pacific countries for the time series

from 1990–2018 using the PMG causality test. The study

documented that as FDI increases, ICT infrastructure rises,

reducing air pollution and making the environment better in

the long run. Contractor et al. (2020) disclosed a strong positive

connection between business and the overall environment. As

FDI is more attracted to investing in less efficient entry and exit

systems, government policies must be restructured. In their

study, Ssali et al. (2019) explored the nexus between

environmental quality on FDI using six selected sub-Saharan

African nations from 1980 to 2014 using ARDL and other

methods. The study established a positive causality of FDI on

the environment by properly using eco-technology to maintain a

green environment. The research of Saini and Sighania (2019)

reviewed the economic expansion and environmental quality of

FDI inflows using developed and developing countries from

1990 to 2017 using the GMM technique. The study

documented the existence of the Kuznets curve saying cleaner

environment can eradicate the bad impacts of economic growth

on the environment.

In their study, Wang et al. (2019) examined the relationship

between FDI on environmental regulation and pollution using

eastern, central, and western regions of China from 2000 to 2014,

applying the PCSE method. The results showed that FDI can

substantially reduce environmental pollution more in the eastern

and central regions than in the western regions, providing a

stricter environmental regulatory system. Sapkota and Bastola

(2017) analyzed the impact of FDI and income on pollution in

14 Latin-American countries for the time series of 1980–2010,

applying PHH and EKC hypotheses. The results conveyed that

policies concentrating on clean and energy-effective industries

through FDI would be sustainable and flourish economically.

The research of Zomorrodi et al. (2017) suggested that better

environmental regulation with modern technology from FDI can

help reduce problems regarding pollution, making FDI

beneficial. A similar line of findings is available in the study

of Seker et al. (2015).

The second line of association documented a negative

association between them (Hitam et al., 2012; Arif et al.,

2021). The study of Bulus et al. (2021), see, for example,

analyzed the impact of FDI and government spending on the

environmental quality in Korea from 1970 to 2018 using ARDL.

The results of the study say that as FDI increases, pollution

increases, limiting and degrading environmental quality. Thus, it

recommends implementing holistic green-growth measures. The

study by Khan et al. (2020) examined the connection between

environmental pollution by carbon dioxide emission through

FDI in 17 countries in Asia for the phase from 1980 to 2014.

Through panel co-integration and other tests, the results

conveyed that FDI increases environmental pollution, so more

government initiatives should be implemented to reduce such

pollution from FDI. Rafindadi et al. (2018) examined the impact

of FDI and energy consumption on the environment of GCC

economies from 1990–2014, applying the PMG methodology.

The study results show a negative association with the

environment as FDI inflows, suggesting promoting green

energy to assure the reduction of carbon dioxide emission.

The study of Doytch and Uctum (2016) analyzed the

correlation of environment on FDI inflows in low and lower-

middle income countries for the period of 1984–2011 using the

system GMMmethod. The results showed a negative association

as FDI inflows degrades the environment which is proved in

three levels of studies and for the reliability of the conclusion it

used all sectors’ data but not just the firm level. The article of

Hakimi et al. (2016) investigated the economic impact of FDI on

environmental quality in Tunisia and Morocco (1971–2013)

using VECM and co-integration techniques. The results

concluded that trade liberation has a negative impact on the

environment though it may benefit economies. The research

investigated whether environmental pollution is a concerning

issue of FDI in Malaysia for the phase 1965–2010, applying a

non-linear model. The study documented the existence of the

Kuznets curve and as FDI increases, the environment degrades

badly.

The third line of evidence suggests a neutral association

between environmental quality and FDI inflows in the

economy (Kurtishi-Kastrati, 2013; Adeel-Farooq et al.,

2021; Neequaye and Oladi, 2015). The study of Demena

and Afesorgbor (2020), for example, investigated the

impact of FDI on environment quality using mixed-

income countries for 2017 and 2018 using meta-analysis.

Contrary to the literature, which conveys the negative impact

of these two variables, the study shows the likelihood of a

positive association between them. Thus, theoretically, there

could be positive and negative associations of FDI and a

cleaner environment (Manigandan et al., 2022). Different

pollutants represent controversial outcomes following a

neutral outcome of the study. Pazienza (2019) investigated

the relationship and magnitude of the FDI impact on the

environment in 30 OECD countries from 1989-to 2016 using

the panel data technique. The study’s findings mostly

supported the positive coalition of FDI on the

environment through some adverse impacts on some

alternative specifications, making the study reconsider.
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The research of Shahbaz et al. (2015) aimed to examine the

non-linear correlation of FDI and environmental

degradation for all 99 income-based economies from

1975 to 2012 using the FMLOS and causality test. The

study documented that different levels have different

impacts of FDO on their respective environment, so sound

policies should be implemented to improve the

environmental quality and economic situation using FDI

(Rehman and Noman, 2022).

3 Data and methodology

3.1 Model specification

The present study intended to investigate the impact of

environmental quality, good governance, and financial

inclusion on FDI inflows in the BRI counties (a panel of

59 nations) from 1990 to 2020. The study considered a panel

of six BRI nations and selected target countries purely relying on

data availability. The pertinent data for the study have been

extracted from world development indicators published by the

World Bank and international financial statistics published by

the International Monetary Fund (IMF). All the data were

transformed into a natural logarithm prior to empirical

estimation to reduce internal data inconsistencies

(Qamruzzaman and Karim, 2020). The generalized empirical

model is as follows:

FDI* � α0 + β1EQit + β2FIit + β3GG
*
i + β3X

*
iωit (1)

FDI stands for foreign direct investment in the economy, FI

denotes financial inclusion, EQ specifies environmental quality,

GG stands for good governance, and X* for the equation’s list of

control variables. Table 1 displays the research variables, proxies,

and data sources.

3.2 Variables’ definitions

As an explained variable, FDI is proxied by net inflows of

FDI as a % GDP. For explanatory variables, the study has

accounted for financial accessibility, financial inclusion, the

stats of environmental protection measured by carbon

emission, and a strong governmental initiative in the

economy Table 2.

Apart from the explained and explanatory variables,

following the existing literature dealing with the

determinants of FDI, the present study has considered

trade openness (TO) which is measured by the total trades

as a % of the GDP and gross capital formation (GCF), which is

proxied by total gross capital formation as a % of GDP. It is

TABLE 1 Variable proxies and data sources.

Variable Definition Unit Data sources

Foreign direct investment Net inflows of FDI as a % of GDP % WDI

Financial inclusion No. of branches per 100,000 people Index

Environmental quality Carbon emission WDI

Good governance Governmental effectiveness WGI

Trade openness Sum of import and export as a % of GDP % WDI

Gross capital formation Gross capital formation as a % of GDP % WDI

TABLE 2 Results of the cross-sectional dependency test and heterogeneity test.

LMBP LMPS LMADJ CDPS Δ Adj.Δ

FDI 441.604*** 18.05*** 113.931*** 31.89*** 34.76*** 42.974***

EQ 152.958*** 33.988*** 183.79*** 16.134*** 14.619*** 34.55***

GG 162.324*** 42.36*** 178.833*** 51.438*** 22.865*** 51.949***

FI 395.765*** 32.593*** 126.278*** 32.271*** 45.425*** 31.26***

TO 279.815*** 17.766*** 244.677*** 26.758*** 17.537*** 44.178***

GCF 402.36*** 36.963*** 209.303*** 13.35*** 5.318*** 35.329***

Note: the superscript *** denotes a 1% level of significance.
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anticipated that economic openness and capital adequacy in

the economy positively accelerate the inflows of FDI by

enticing foreign investors to channel their capital in the

form of FDI (Hamid et al., 2022b).

3.3 Estimation strategy

3.3.1 Cross-sectional dependency test and test
of heterogeneity.

Globalization established interconnection across the

world; therefore, every economy is prone to react due to

economic shocks in other economies (Jia et al., 2021;

Qamruzzaman, 2022b; Zhuo and Qamruzzaman, 2022). As

a result, empirical research employing panel data will almost

certainly be necessary to ascertain the existence of cross-

sectional dependence. The literature has suggested several

ways to detect the possible presence of cross-sectional

dependency by employing the CDlm test offered by Breusch

and Pagan (1980), the CDlm test with a scaled version

following Pesaran (2021), the CD test following Pesaran

(2006), and the bias-adjusted LM test proposed by Pesaran

et al. (2008).

The LM test statistics can be computed with the following

equation:

LM � T ∑N−1

i�1
∑N
j�i+1

ρ̂IJ→ d
X2N N + 1( )2, (2)

where ρ̂ij represents the pairwise correlation of the residuals.

The scaled version of the Lagrange multiplier (CDlm) can be

implemented in the following manner

CDlm �
���������

N

N N − 1( )

√ ∑N−1

I�1
∑N
J�i+1

Tρ̂ij − 1( ) (3)

The proposed cross-sectional test established by Pesaran

(2006), commonly known as the CD test, can be executed

with the following equation.

CDlm �
���������

2T
N N − 1( )

√ ∑N−1

I�1
∑N
J�i+1

ρ̂ij( ) (4)

Finally, the CD test following Pesaran et al. (2008), known as

bias-adjusted LM statistics, can be computed with the following

equation:

CDlm �
���������

2
N N − 1( )

√ ∑N−1

I�1
∑N
J�i+1

T − K( )ρ̂2ij − uTij

υ2Tij
⎛⎝ ⎞⎠ �d N, 0( ) (5)

3.4 Panel unit root test

The framework for the unit root test with CADE following

Pesaran (2007) is as follows:

ΔYit � μi + θiyi,t−1 + γi �yt−1 + ϑi �yt + τ it (6)

Putting long-term in Eq. 7 results in the subsequent Eq. 8:

ΔYit � μi + θiyi,t−1 + γi �yt−1 +∑p
k�1

γikΔyi,k−1 +∑p
k�0

γikΔyi,k−0 + τ it

(7)
where Yit − 1 and �yt−1 stand as the lagged level average and the

first difference operator for each cross-section, respecitvely;the

CIPS unit root test is displayed in Eq. 9.

CIPS � N−1∑N
i−1
zi N, T( ) (8)

where the parameter zi(N,T) explain the test statistics of CADF,

which can be replaced in the following manner:

CIPS � N−1∑N
i−1
CADF (9)

3.5 Westerlund co-integration test

The error-correction techniques for long-run co-integration

assessment following Westerlund (2007) are as follows:

ΔZit � z′idi +∅i Zi,t−1 − δ′iWi,t−1( ) +∑p
r�1
∅i,rΔZi,t−r +∑p

r�0
γi,jΔWi,t−r

+ ϵi,t
(10)

The results of the group test statistics can be derived with Eqs

12, 13.

GT � 1
N

∑N
i−1

φi

SEφi

(11)

Ga � 1
N

∑N
i−1

Tφi

φi 1( ) (12)

The test statistics for panel co-integration can be extracted by

implementing Eqs 14, 15:

PT � φi

SEφi

(13)

Pa � Tφi (14)
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3.6 Cross-sectional ARDL

Nonetheless, the defects in panel ARDL are cross-

sectional. However, if the unobserved common

components of the regressors are connected, such

apparent conceptions may result in erroneous estimates

and adversely biased estimations in certain cases. Chudik

and Pesaran (2015) proposed the common correlated effects

(CCE) approach to panel ARDL models. Pesaran (2006)

explains how the equation’s average values represent

unobserved common components as proxy variables for

dependent and independent variables. As a consequence,

when Eqs 2, 3 are averaged across time, the result is that we

obtain:

FDIit � �αit +∑p
j�1

�βijFDIi,t−j +∑q
j�0

�γijGLOi,t−j +∑q
j�0

�γijEQi,t−j

+∑q
j�0

�γijFIi,t−j + �ω′
tQt + �ϵit (15)

where �αit � ∑N

i−1αi
N

FDIt−j �
∑N
i

FDIi,, t−j

N , GLOj �
∑N
i

GLOi, j

N j � 0, 1, 2p

EQt−j �
∑N
i

EQi,, t−j

N , FIj �
∑N
i

FIi, j

N , J � 0, 1, 2q �ωj � ∑N

i�1ωi

N , �εt �
∑N
i

ϵi, t

N

It is further extended as follows:

FDIit � �αit +∑p
j�1

�βijFDIi,t−j +∑q
j�0

�γijGLOi,t−j +∑q

j�0�γijEQi,t−j

+∑q
j�0

�γijFIi,t−j + �ω′
tQt↓

�ω′
tQt � FDIit − �αit +∑p

j�1
�E ijFDIi,t−j +∑q

j�0
�γijGLOi,t−j

+∑q
j�0

�γijEQi,t−j +∑q
j�0

�γijFIi,t−j

Gt � FDIit − �αit +∑p

j�1
�E ijFDIi,t−j

+∑q

j�0�γijGLOi,t−j +∑q

j�0�γijEQi,t−j +∑q

j�0�γijFIi,t−j/�ω′
t

(16)

Thus, the panel CS-ARDL specification of Eq. 17 is

FDIit � ϵit +∑p
j�1
EEijFDIi,t−j +∑q

j�0
�γijGLOi,t−j +∑q

j�0
�γijEQi,t−j

+∑q
j�0

�γijFIi,t−j +∑p
j�0

�z tj
′ �Qi,t−j + ϵit (17)

where �Q � (FDI, �X) and S �Z are the number of lagged cross-

sectional averages. Furthermore, Eq. 8 can be re-

parameterized to the effects of ECM presentation of panel

CS-ARDL as follows:

ΔFDIit � αi + ξi FDIit−1 − ω′
tXit−1( )

+ ∑M−1

J�1
γiJΔFDIit−J + ∑N−1

J�0
βijΔXit−J +∑p

j�1
λjΔFDIi,t−j

+∑q
j�0
δjΔXi,t−j +∑S �Z

j�0
�z tj
′ �Qi,t−j + μit

(18)
where ΔFDIt−j �

∑N
i

ΔFCFi,, t−j

N and ΔXt−j �
∑N
i

ΔRi,, t−j

N

3.7 Asymmetric ARDL estimation

In the recent literature, the application of a non-linear

framework has extensively considered addressing the

asymmetric effects of explanatory variables on target variables

(Anwar et al., 2021; Liu and Qamruzzaman, 2021; Yang et al.,

2021; Adebayo et al., 2022; Qamruzzaman, 2022a; Xia et al.,

2022). The following non-linear equation has been developed

following the initial non-linear framework familiarized by Shin

et al. (2014).

ΔFDIit � β0i + β1iFDIit−1 + β+2iFI
+
t−1 + β−2iFI

−
t−1 + β+3tEQ

+
t−1+ β−3tEQ

−
t−1 + β+4tGG

+
t−1 + β−4tGG

−
t−1

+ ∑M−1

J�1
γiJΔFDIi,t−J + ∑N−1

J�0
γ+ijΔFI

+
i,t−j + γ−ijΔFI

−
i,t−j( )

+∑O−1
J�0

δ+ijΔEQ
+
i,t−j + δ−ijΔEQ

−
i,t−j( )( )

+∑P−1
J�0

μ+ijΔGG
+
i,t−j + μ−ijΔGG

−
i,t−j( ) + εit

(19)
The asymmetric shocks of financial inclusion (FI+/ FI−), good

governance (GG+/ GG−), and environmental quality (EQ+/ EQ−)

can be derived by executing the following equations.

FI+i � ∑t
k�1

ΔFI+ik � ∑T
K�1

MAX ΔFIik, 0( )

FI−i � ∑t
k�1

ΔFI−ik � ∑T
K�1

MIN ΔFIik, 0( )

⎧⎪⎪⎪⎪⎪⎨⎪⎪⎪⎪⎪⎩ (20)

EQ+
i � ∑t

k�1
ΔEQ+

ik � ∑T
K�1

MAX ΔEQik, 0( )

EQ−
i � ∑t

k�1
ΔEQ−

ik � ∑T
K�1

MIN ΔEQik, 0( )

⎧⎪⎪⎪⎪⎪⎨⎪⎪⎪⎪⎪⎩ (21)

GG+
t � ∑t

k�1
ΔGG+

ik � ∑T
K�1

MAX ΔGGik, 0( )

GG−
t � ∑t

k�1
ΔGG−

ik � ∑T
K�1

MIN ΔGGik, 0( )

⎧⎪⎪⎪⎪⎪⎨⎪⎪⎪⎪⎪⎩ (22)

The error correction version of Eq. 19 is as follows:
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ΔFDIit � τ1iξ it−1 + ∑M−1

J�1
γiJΔFDIi,t−J + ∑N−1

J�0
γ+ijΔFI

+
i,t−j + γ−ijΔFI

−
i,t−j( )

+∑O−1
J�0

δ+ijΔEQ
+
i,t−j + δ−ijΔEQ

−
i,t−j( )( )

+∑P−1
J�0

μ+ijΔGG
+
i,t−j + μ−ijΔGG

−
i,t−j( ) + εit

(23)

4Model estimation and interpretation

4.1 Unit root test, homogeneity test, and
cross-sectional dependency test

In the cross-sectional dependency test, we evaluated all four

tests. All test variable values were statistically significant in the

Breusch–Pagan LM (Breusch and Pagan, 1980), Pesaran-scaled

LM, Pesaran bias-corrected scaled LM, and Pesaran CD. The four

cross-sectional dependency tests have a cross-sectional

relationship between all variables. Each variable influences or

contributes to the outcome of another value. Each of the six

variables is dependent on the others. They do not have to be

mutually exclusive; one influences the other. Each variable seems

significant, implying that the data and variables we use to

describe teats are cross-sectionally dependent and influence

one another. Along with CDS, the following section will look

into heterogeneity using the Pesaran and Yamagata (2008)

framework. The estimate’s findings Table 2. Comprising two
coefficients, adj., and by rejecting the null hypothesis of
homogeneity at a 1% significance level, the study’s findings
show that heterogeneous traits are present in the sampled dataset.

Next, the study employed first-generation and second-

generation unit root tests to document the variable’s order

of integration. The panel unit root test result is displayed in

TABLE 3 First-generation panel unit root test.

Levin, Lin, and Chu t Im, Pesaran, and Shin W-stat ADF–Fisher chi-square

t t&c t t&c T t&c

Panel –A: At a level

FDI −3.071 −0.677 −3.994 −3.881 59.001 40.281

EQ −3.268 −3.467 −3.592 −2.093 47.749 56.297

GG −0.302 −1.555 −0.03 −3.946 45.164 46.11

FI −0.664 −0.279 −1.057 −1.073 37.585 35.792

TO −1.482 −2.704 −1.876 −2.178 53.706 54.593

GCF −2.663 −2.004 −1.128 −2.453 45.418 56.137

Panel –B: after the First difference

FDI −8.276*** −20.401*** −14.056*** −5.93*** 199.245*** 150.151***

EQ −12.864*** −19.765*** −7.414*** −6.912*** 204.401*** 88.035***

GG −5.649*** −15.104*** −19.304*** −5.235*** 140.385*** 96.859***

FI −5.872*** −6.966*** −7.928*** −5.735*** 292.066*** 206.338***

TO −6.796*** −22.47*** −7.195*** −7.182*** 201.12*** 185.119***

GCF −9.423*** −6.69*** −16.448*** −7.685*** 295.895*** 104.256***

Note: */**/*** denotes the level of significant at a 10%/5/1%, respectively. Δ specify the first difference operation.

TABLE 4 Results of second-generation unit root test.

CIPS CADF

At level First difference At level First difference

FDI −2.494 −4.911*** −1.185 −3.496***

EQ −2.126 −6.932*** −1.52 −4.233***

GG −1.162 −5.113*** −2.76 −5.218***

FI −2.823 −3.091*** −2.286 −2.237***

TO −1.509 −5.087*** −1.433 −4.764***

GCF −1.504 −3.028*** −2.971 −7.701***

Note: */**/***, denotes the level of significant at a 10%/5/1%, respectively. Δ specify the first difference operation.
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Tables 3, 4. According to the first-generation unit root test statistics,

all the variables are exposed to stationary after the first difference but

neither revealed stationary after the second difference.

The second-generation unit root test has been implemented

following the framework proposed by Pesaran (2007), which is

widely known as CIPS and CADF. Referring to the test statistics

seen in Table 3, the null hypothesis of non-stationary has been

rejected after the first difference assessment. The study

established that all the research units are stationary after the

first difference, and none are exposed to the second difference.

Study findings from Unit root test has suggested the inclusion

and implementation of robust econometric techniques for

empirical assessment.

The study has executed a panel co-integration test

following Pedroni (2001) and further developed by Pedroni

(2004) and Westerlund (2007) in assessing the long-run

association between FDI and explanatory variables. The

results of the panel co-integration test are displayed in

Table 5. The Pedroni co-integration test results are

displayed in Panel–A of Table 5. The study documented

that the majority of the test statistics revealed statistical

significance at a 1% level, explaining the rejection of the

null hypothesis, that is, no co-integration. Alternatively, the

study unveiled the long-run association between FDI,

environmental quality, financial inclusion, good governance,

trade openness, and gross capital formation in BRI nations.

The study further moves in assessing the long-run association

by using the co-integration test based on the error-correction

term. According to the test output, panel-B in Table 5, all the

statistics are statistically significant at a 1% level, suggesting

the long-term relationship between FDI inflows and

explanatory variables.

4.2 Baseline estimation with OLS, RE,
and FE

Prior to executing the target model, the study assessed the

empirical equation by implementing OLS, random-effect,

and fixed-effects regression to get the intended association

TABLE 5 Panel co-integration test.

Panel A: Pedroni panel co-integration test

Panel v-Statistic 2.005 Panel v-Statistic −1.437

Panel rho-Statistic −6.407*** Panel rho-Statistic −11.635***

Panel PP-Statistic −10.444*** Panel PP-Statistic −10.844***

Panel ADF-Statistic −5.726*** Panel ADF-Statistic −9.859***

Group rho-Statistic −8.295***

Group PP-Statistic −10.775***

Group ADF-Statistic −2.884

Panel B: Westerlund (2007) panel co-integration test

Model Gt Ga Pt Pa

FDI|GLO, EQ, FI, X −12.579*** −10.351*** −15.714*** −12.118***

Note: */**/***, denotes the level of significant at a 10%/5/1%, respectively.

TABLE 6 Baseline estimation: financial inclusion, financial efficiency, and foreign capital inflows.

Variable OLS Random effect Fixed effects

EQ 0.11 (0.0259)[4.237] 0.486 (0.0513)[9.465] 0.201 (0.0441)[4.551]

GG 0.141 (0.0283)[4.968] 0.321 (0.0794)[4.042] 0.32 (0.0282)[11.347]

FI 0.309 (0.0305)[10.12] 0.099 (0.0099)[9.989] 0.407 (0.0364)[11.162]

TO 0.521 (0.1128)[4.617] 0.208 (0.0339)[6.126] 0.111 (0.0094)[11.766]

GCF 0.269 (0.0216)[12.421] 0.168 (0.0301)[5.579] 0.603 (0.0988)[6.102]

C −0.042 (0.0065)[−6.365] −0.198 (0.0156)[-12.671] 0.574 (0.1214)[4.726]

H-test (p-value 0.151

Note: the superscript of *** denotes the significance level at a 1% level.
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between environmental quality, good governance, and

financial inclusion on FDI inflows in BRI nations.

According to the Hausman test statistic and associated

p-value, the fixed-effects model estimation revealed

efficiency in explaining the empirical association between

FDI and explanatory variables. The results of baseline

estimation are displayed in Table 6. The studies

documented that environmental quality measured by

carbon emission is positively connected with FDI inflows,

suggesting that less-regulated environmental policies act as

inducing factors and motivate the foreign investor to channel

funds to the host economy. Furthermore, good governance

and institutional quality revealed a positive relation with FDI

inflows, implying that the protection of invested capital,

stability of law and order, and governmental effectiveness

in ensuring a congenial environment indulge the foreign

investors in transferring knowledge and technology in

those economies. The role of financial inclusion has been

disclosed as positive and statistically significant to FDI,

implying that financial institutions’ access to financial

services and benefits ensure efficient financial

intermediation and efficient reallocation of economic

resources in the economy. Referring to the control

variable’s impact on FDI inflows, it is apparent that a

positive effect running from trade openness and gross

capital formation in the economy accelerates the present

trend in FDI inflows in the economy.

4.3 CS-ARDL estimation

Next, the study investigates the impact of financial inclusion,

environmental quality, and good governance on FDI inflows in

BRI nations using Equation 16. The results of CS-ARDL are

displayed in Table 7.

Financial inclusion on FDI inflows in BRI countries has

been positive and statistically significant in the long run

(short-run) with a coefficient of 0.096 (0.0347). It suggests

that access to financial services and benefits in the financial

system allows investors to get pertinent information and

efficient financial intermediation, which motivates foreign

investors to select an economy for their capital investment

destination. In particular, study coefficients advocated that a

10% development in access to financial services will increase

the present trend of FDI inflows in the economy by 0.96% in

the long run and 0.347% in the short run. The existing

literature supports our study findings, for instance, Bevan

et al. (2004), Toxopeus and Lensink (2008), Qamruzzaman

and Wei (2019), and Zwedu (2014), but conflicts with the

study findings of Morgan and Pontines (2014), Singh and

Zammit (2000), and Morgan and Pontines (2018).

The study documented the positive effects of

environmental quality on FDI inflows in the long run (a

coefficient of 0.0597) and the short run (a coefficient of

0.0438). This suggests a 10% increase in carbon emission

will augment FDI inflows in the economy by 0.597% in the

long run and 0.438% in the short run. The positive association

between carbon emission and FDI indicates the “pollution

haven” hypothesis that foreign investors prefer an

environmentally less-regulated economy for their capital

flows because clean energy integration in the production

process incurs additional investment costs. The study’s

findings are in line with the existing literature, for instance,

Pingfang et al. (2011), Shao et al. (2022), but contradict the

study findings of Yüksel et al. (2020) for G7 countries and

those of Shao et al. (2022) in China.

The impact of good governance on FDI inflows in BRI was

established to be positive and statistically significant both in

the long run (a coefficient of 0.1041) and in the short run (a

coefficient of 0.0318). In particular, a 1% institutional

TABLE 7 Results of CS-ARDL estimation.

Variable Coefficient Std. Error t-Statistic Variable Coefficient Std. error t-Statistic

Panel–A: Long run equation Panel–B: Short run equation

FI 0.0960*** 0.0099 9.6412 ΔFI 0.0347*** 0.0068 5.0956

EQ 0.0597** 0.0436 1.3695 ΔEQ 0.0438** 0.0261 1.6730

IQ 0.1041*** 0.0451 2.3119 ΔIQ 0.0318** 0.0167 −1.9021

TO 0.0592** 0.0429 1.3795 ΔTO 0.0561*** 0.0208 2.6977

GCF 0.0711** 0.0454 1.5665 ΔGCF 0.0791*** 0.0128 6.1697

ECT (−1) −0.2557*** 0.0488 −5.2301

C 2.7213*** 0.2054 13.2456

CD test 17.311

Note: the superscript ***/**/* denotes the level of significant at a 1%/5%/10% level.
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development can accelerate the economy’s FDI inflow by

0.1041% in the long run and 0.0318% in the short run.

Study findings postulate that governmental effectiveness

ensures investment protection and amicable ambiance for

investment, which induces foreign investors to transfer

capital to an economy with a strong governmental

presence. The existing literature supports our study

findings such as Mengistu and Adhikary (2011) in Asian

countries, Fazio and Chiara Talamo (2008), (Shah et al.,

2015) in SAARC nations, Niarachma et al. (2021) in

ASEAN countries, and Kayani and Ganic (2021) in China.

Referring to controlling variables’ effects on foreign

direct investment, the study documented that trade

openness (TO) and gross capital formation (gcf) are

positively associated in the long run and short run. More

precisely, 10% domestic trade openness (gross capital

formation) increases the foreign direct investment by

0.592% (0.911%) in the long run and by 0.561% (0.791%)

in the short run. The study findings postulated that domestic

trade internationalization creates an open market for

additional demand that offers investment opportunities in

the economy. Furthermore, capital adequacy ensures

investment capitalization and aggregate output expansion,

which is the opportunity for further investment, eventually

motivating foreign investors to maximize economic resource

reallocation.

4.4 Non-ARDL estimation

The study has implemented the non-linear framework for

assessing the asymmetric effects of financial inclusion,

environmental quality, and good governance on inflows of

FDI in BRI nations. The result of asymmetric estimation is

displayed in Table 8. The long-run asymmetric coefficients

and symmetry tests are displayed in Panel-A, and the short-

run coefficient and symmetry test results are available in Panel-B.

Reforest to asymmetric effects of financial inclusion on FDI

inflows in a long-run study documented positive and statistically

significant links between asymmetric shocks that are positive (a

coefficient of 0.1358) and negative (a coefficient of 0.0916) and

FDI inflows in the BRI. The study findings postulated that access

to financial services and benefits increases FDI inflow and vice

versa. In particular, a 10% positive (negative) innovation in

financial inclusion in the financial system can accelerate

(decrease) the inflows of FDI by 1.1358% (0.9165). A similar

TABLE 8 Results of the asymmetric effect assessment.

Variable Coefficient Std. error t-Statistic Coefficient Std. error t-Statistic

Panel-A: Long-run equation Panel-B: Short-run equation

FI+ 0.13583*** 0.055665 2.440133 ΔFI+ 0.0642*** 0.013029 4.931499

FI− 0.0916** 0.055454 1.652613 ΔFI− 0.0605*** 0.017873 3.345203

EQ+ 0.0243*** 0.009465 2.570523 ΔEQ+ −0.075*** 0.020981 −3.60326

EQ- 0.1223*** 0.011959 10.23246 ΔEQ- −0.0603** 0.030862 −1.95444

GG+ 0.0923*** 0.031341 2.947736 ΔIQ+ 0.0664*** 0.023574 2.817723

GG- 0.1401*** 0.034142 4.106174 ΔIQ- −0.0681* 0.06357 −1.07236

TO 0.1372*** 0.013558 10.12288 ΔTO −0.0543** 0.020411 −2.66116

GCF 0.0542*** 0.018443 2.941767 ΔGCF 0.0355** 0.015494 2.295727

ECT (−1) −0.1821*** 0.036693 −4.96463

C −0.7604*** 0.019185 -39.6356

Symmetry test for long run and short run

WFI
LR 12.6415*** WFI

SR 9.845***

WGG
LR 11.511*** WGG

SR 1.642

WEQ
LR

21.512*** WEQ
SR

2.341

Hausman test 3.641 (0.8574)

No of obs 810

likelihood 2030.143

Note: the superscript ***/**/* denotes the level of significant at a 1%/5%/10% level.
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line of evidence can be found that is a positive and statistically

significant relation between the asymmetric shock of financial

inclusion and FDI in the short run. More precisely, a 10%

development in financial inclusion will increase FDI inflows

by 0.642%. The disadvantageous outcome can be derived from

a 10% negative innovation in financial accessibility with an

elasticity of 0.605%. The study documented that

environmental quality positively influences FDI inflows. A 1%

increase in carbon emission will boost the trend of FDI in the

economy by 0.234%. The similar rate of carbon contraction

results in a downward trend in receiving FDI in the BRI

nations by 1.223%. In terms of a short-run assessment, the

study documented asymmetric shocks of environmental

quality that are positive (a coefficient of −0.0756) and negative

(a coefficient of −0.06032), exposing a negative and statistically

significant link with FDI inflows. Accounting for the asymmetric

environmental quality assessment on FDI, it is apparent that

relaxed and less-regulated environmental regulations motivate

foreign investment. It indicates that foreign investors prefer to

mobilize their capital to those economies where they can

capitalize on the benefits of conventional energy application at

the cost of ecological degradation. Furthermore, the inclusion of

clean energy becomes costly in the initial stage; therefore, an

environmentally strict and strongly regulated economy is the

least preferred among foreign investors.

The asymmetric effects of good governance on FDI inflows have

been positively and statistically significant, suggesting that storing

governmental activities and investment protection induce foreign

capital flow in the economy. In particular, a 10% positive (negative)

shock in good governance can increase (decrease) FDI inflows in the

BRI by 0.923% (1.401%). A study suggests that governmental quality

determination significantly impacts FDI, and its elasticity has a

greater impact than a positive development in governmental

practices. For the short run, the asymmetric short of good

governance has established that positive (negative) shocks are

positive (negative) and statistically significant. More precisely, 10%

positive (negative) innovation causes inflows of FDI by 0.664%

(−0.681%).

The standardWald test has been implemented to assess the

possible asymmetric association between financial inclusion,

good governance, environmental quality, and FDI in the long

and short runs with a null symmetry hypothesis. The results of

the Wald test suggested that rejecting the null hypothesis

alternatively established asymmetric association, especially

in the long run.

4.5 Panel Granger causality test under
VECM

The study implements the Granger causality test under the error

correction term to assess the directional association between

environmental qualities, good governance, financial inclusion,

trade openness, gross capital formation, and FDI. The causality

test results are displayed in Table 9. The coefficient of long-run

causalities can be derived from ECT (−1), which must be negative

and statistically significant. According to an ECT (−1) study which

documented long-run causalities in the empirical equation with FDI,

IQ too is a dependent variable. In the short run, the study

documented several causalities. The bidirectional causality has

been established between financial inclusion, environmental

quality, good governance, and gross capital formation with foreign

direct investment [FI←→FDI; EQ←→FDI; IQ←→FDI; and

GCF←→FDI].

5 Discussion of the study findings

Financial inclusion has revealed a catalyst for augmenting

FDI inflows in BRI nations, suggesting a 1% growth of easy

accessibility to financial services and benefits in the financial

system which can accelerate the FDI inflows by 0.097% in the

TABLE 9 Results of the panel Granger causality test under the error-correction term.

Causality assessment

Short-run causalities Long-run

FDI FI EQ IQ TO GCF ECT (-1)

FDI - 12.1438*** 5.8334*** 10.462*** 1.5378 9.1511*** −0.1562***

FI 6.852*** - 2.106 11.7124*** 6.5361*** 1.8267 0.6104

EQ 19.8439*** 23.4799*** - 19.3778*** 2.7017 5.2079*** 0.5263

IQ 51.4986*** 16.2003*** 21.317*** - 0.9403 60.9416*** −0.2705***

TO 1.8661 3.9365 11.6105 5.8755**** - 11.442*** −1.4853***

GCF 45.0086*** 1.8226 4.7104 5.0565*** 0.8972 - 0.4641

Note: the superscript ***/**/* denotes the level of significant at a 1%/5%/10% level.
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long run to 0.0346% in the short run. The study postulated that

opening the financial services and benefits with a reasonable

cost and process will boost foreign investors and support

investment decisions, eventually transferring capital and

technology to those economies in the form of investments.

Due to its potential to accelerate an economy’s growth and

sustainability, financial inclusion has focused worldwide

interest in development finance and economics for years.

Because millions of individuals throughout the world are

banned from formal financial institutions, there is a risk of

losing deposits or savings and investable money, and hence the

global economy’s ability to build wealth. The potential of

financial services to facilitate credit creation and capital

accumulation, hence promoting investment and economic

activity, is well-recognized. Martinez (2011) advocated that

governments and politicians should use financial access to

support economic progress. Economic activity and production

are increased by improving economic actors’ access to and the

availability of money. Financial inclusion helps people of all

income levels to participate in the financial system and

contribute to inclusive development. The study of Al-

Zubaidi and Khudair (2021) established that the host’s

economy financial accessibility and easy access to essential

financial supports motivate foreign investors to transfer their

expertise, technological know-how, and competencies in the

form of capital. Furthermore, the study suggested that

financial inclusion helps the country’s economic and social

development by maintaining a continuous contact between

clients and banks and providing them with simple and quick

access to money, all of which are necessary for growth and

development.

FDI inflows in the economy accelerated capital formation

and aggregated output with the potential effect of poverty

reduction and trade liberalization. The study documented the

positive relation between good governance and FDI inflows in

BRI nations, suggesting that good governance is an effective

tool for attracting foreign investors; moreover, the practices of

good governance increase investors’ confidence in its

economic performance in the light of their investment

protection (Fertő and Sass, 2020; Raza et al., 2021a). For

the inflow of FDI into China, Kayani and Ganic (2021)

documented that political stability, accountability, and law

rules motivate foreign investors to transfer their capital and

technological know-how to China. The existence of private

capital defines international economic openness flows in the

form of foreign direct investment (FDI), which is one of the

most important sources of funding for development and

productivity growth (Sahoo, 2012; Zhuo and

Qamruzzaman, 2021). Foreign direct investment (FDI) is

advantageous to most countries because it creates

employment, increases market competition, and offers a

way of transferring foreign-acquired technology and skills

(Borensztein et al., 1998; Qamruzzaman, 2015; Iamsiraroj,

2016). In their respective studies, Cuervo-Cazurra (2008)

and Jensen (2003) explained that the capacity of a

government to maintain stable governance circumstances

results in predictable and trustworthy market conditions.

The government may issue this assurance to potential

investors and enterprises to boost productivity and reduce

manufacturing costs. Furthermore, the existing literature

suggests that good governance has augmented the economic

performance in terms of aggregated level and firms’ level,

indicating that a higher return is ensured from investment

with a lower degree of risk (Billett et al., 2011; Shank et al.,

2013; Qamruzzaman, 2022b; 2022c; Li and Qamruzzaman,

2022; Zhuo and Qamruzzaman, 2022). The study of Albaity

et al. (2021), for example, disclosed that risk-assuming

behavior had been indulged by the governmental quality

that is good governance substantially reduces investment

risk exposure in MENA countries. Corporate governance

structures and processes become critical components in this

context for maximizing returns on investment and minimizing

risk. Increased interest in corporate governance laws and

standards may also represent a growing realization among

international and domestic investors that they assess the

quality of corporate governance, financial performance, and

other factors. Corporate governance mechanisms help

companies demonstrate their accountability to society and

investors and help domestic firms gain a competitive edge over

foreign competitors, resulting in increased productivity and

long-term benefits for industrialization, growth, and overall

corporate performance.

Environmental development and ecological protection have

been placed at the top of every discussion, indicating that

economic processes at the cost of environmental degradation

should not be appreciated. Therefore, controlled environment

guidelines and effective implementation have been initiated

worldwide. Moreover, the inclusion of clean energy and

energy-efficient technology has acted differently, implying that

the economic structure and status have different motivations in

controlling the environment. With the increasingly serious

environmental pollution, the environmental policies introduced

by governments to reduce environmental pollution may lead to a

decrease in foreign investment. Furthermore, relaxed and less-

regulated environmental regulations act as a motivating factor for

foreign investment. It indicates that foreign investors prefer to

mobilize their capital to those economies where they can

capitalize on the benefits of conventional energy application at the

cost of ecological degradation. Furthermore, the inclusion of clean

energy becomes costly in the initial stage; therefore, an

environmentally strict and strongly regulated economy is the

least-preferred among foreign investors (Saini and Sighania, 2019;

Ssali et al., 2019; Guang-Wen et al., 2022). The positive association

between carbon emission and FDI indicates the “pollution haven”

hypothesis where foreign investors prefer an environmentally less-

regulated economy for their capital flows because clean energy
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integration in the production process incurs additional investment

costs. The study findings are in line with the existing literature, for

instance, Pingfang et al. (2011) and Shao et al. (2022), but contradict

the studyfindings of Yüksel et al. (2020) forG7 countries and those of

Shao et al. (2022) in China.

6 Conclusion

Receipts of foreign capital have become the key pillar for

sustainable development, especially in developing nations.

Moreover, the role of FDI is widely appreciated and

acknowledged in capital accumulation, increase of production

capacity, transfer and sharing of knowledge, and economic

competitiveness (Borensztein et al., 1998). Domestic capital

adequacy and sustainable economic growth immensely rely on

technological advancement, managerial know-how, and money

supply in the economy. In this context, FDI has emerged and is

placed at an apex position due to its unprecedented impact on

achieving sustainability across the world. The motivation of the

study is to scale the effects of good governance, financial

inclusion, and environmental quality on inflows of FDI in BRI

nations for the period 1990 to 2020. Several panel econometrical

tools have been applied, for example, CDS, CADF, CIPS, CS-

ARDL, and NARDL, in investigating the association and

explanatory variables elasticity on inflows of FDI in BRI

nations. CDS results revealed that research units share

common dynamism, and second-generation panel unit root

test-documented variables are stationary after the first

difference, and neither has been exposed after the first

difference. The results of panel co-integration with the error

correction term confirmed the empirical equation’s long-run

association. According to the CS-ARDL assessment, positive

and statistically significant impacts have been documented

from financial inclusion, good governance, and environmental

quality to FDI inflows. The study findings suggest that

governmental effectiveness, easy access to financial services

and benefits, and a less-regulated environmental concern

economy motivate capital transfer decisions. The asymmetric

assessment documented a long-run asymmetric association

between FI, GG, EQ, and FDI. Referring to asymmetric shock

elasticity, the study disclosed a positive and statistically

significant tie to FDI inflows, especially in the long run.

Directional causality test documented bidirectional casualty

running between FI, EQ, GG, and FDI [FI←→FDI;

GG←→FDI; EQ←→FDI] in the short run.
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