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Abstract

Purpose — This study aims to decompose financial development into its three key components (depth,
access and efficiency) to investigate whether they can help to overturn the negative impact of foreign direct
investment (FDI) on the environment.

Design/methodology/approach — The study uses a dynamic panel of 43 economies from 1982 to 2018
and decomposed financial development into its three key components: depth, access and efficiency.
Findings — The results from the various estimations indicate that financial deepening and efficiency reduce
environmental risk and can overturn the negative impact of FDI on the environment. In addition, the study
finds that low levels of financial access worsen environmental risk but doubling financial access is likely to
reduce it which makes the relationship between access and environmental risk non-monotonic. After splitting
the data set into high and low financially developed economies, the study reports that FDI is more
environmentally depressive among low financially developed economies.

Practical implications — The practical implications are that improvement in financial efficiency
guarantees high returns on savings and investment and can reduce environmental risk. So, central
governments should invest in financial technologies and formulate financial regulations through monetary
and fiscal policies to enhance financial efficiency and depth.

Social implications — If inward FDI to Africa continues the business-as-usual trend, the environmental
risk in the region may continue to rise, environmental conditionalities for FDI must be strengthened.

Originality/value — The study uses a comprehensive measure of financial sector development and
decomposes financial development indicators to assess their efficacy in mitigating the relationship between
FDI and environmental quality.

Keywords Financial development, Depth, Access, Efficiency, FDI, Environmental risk

Paper type Research paper

1. Introduction

Environmental risk is the probability and consequence of an unwanted environmental
accident (Ustohalova, 2011). Ustohalova (2011) further elucidates that the likelihood of
environmental risk occurrence is due to deficiencies in waste management, waste transport
and waste treatment and disposal, which cause serious threats to human health.
Additionally, Xu and Liu (2009) explain environmental risk as the risk that an organization’s
(human) activities may emit toxic gasses or deplete resources in such a way that it brings
actual or potential negative effects on the ecological system. Accordingly, the impact of
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Figure 1.

Bivariate in FDI and
carbon dioxide (COy)
emission in Africa

environmental risk can be assessed at two levels: global and local impacts (Ustohalova,
2011). The global impact of environmental risk is where carbon dioxide, methane and other
harmful gases are released into the ecosystem and their effects go beyond the borders of
the emitting country. These dangerous gases contribute to the increasing threat of climate
change. The local impact of environmental risk on the other hand contributes to the
contamination of the immediate environment. This often occurs through the release of
harmful chemicals into the soil which affects groundwater, carbon monoxide from cars and
reactive waste substances, among others. The local impact of environmental risk usually
comes with immediate health and environmental complications.

Additionally, scientists believe that economic activities are the main drivers of environmental
risk. This is the main reason why advanced economies deteriorate the environment more than
developing economies (Dasgupta et al, 2002). However, environmental risk affects developing
countries more than developed nations (Sonwa, 2018). Of course, Africa contributes less than 4%
to the annual global greenhouse gas emission but it is the worst affected by climate change
(Ritchie, 2019). Shephard (2019) reports that Africa is a climate change hotspot and every
addition to the greenhouse gas emission increases the region’s environmental risk in the form of
heatwaves, droughts, crop failures and food insecurities, among others.

Meanwhile, Africa’s low greenhouse gas emission is changing in recent times partly due to
the enhancement in the hunt for more capital (Figure 1). The level of greenhouse gas emissions
from Africa is expected to go up further, as it continues to mobilize more capital. Leke and
Signé (2019) suggest that Africa requires a capital investment of US$ltn to be fully
industrialized and become the world’s next great manufacturing hub. This proposed capital
requirement can hardly be financed from domestic revenue (Sachs et al, 2004; Burnside and
Dollar, 2000). As a result, the need for foreign capital, especially foreign direct investment (FDI)
has become eminent. Although, there are other forms of foreign capital the region is tapping
into; however, FDI inflow stands out and is becoming a major talking point in Africa’s
international capital debate. FDI is different in several ways. First, unlike government
borrowing and other official development assistance, FDI does not come with immediate
repayment conditions. Second, there are no prior open stringent requirements to meet before
hosting FDI. Third, there are also no third parties to review and approve a country’s economic
performance before FDI is granted. Fourth, FDI comes with more flexibility relative to the other
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FDI (%GDP)
—— Fitted values  ® CO2 (%GDP) |

Source: Authors’ computations



forms of foreign capital. Although FDI is not free capital, it brings mutual benefits to both the
home and the host economy. FDI forms a significant part of Africa’s economic growth. For
instance, in the past decade, the average annual FDI flow to Africa as a percentage of gross
domestic product (GDP) is above 2.5% (World Bank, 2019). In 2019 alone, the region recorded
an 11% increase in FDI despite the global downturn in inward FDI (UNCTAD, 2019). The
relevance of FDI in Africa’s growth struggles is evidenced in the region’s attempt to restructure
its taxes, trade laws, governance, infrastructure and human capital, among others to be a key
host to inward FDI (Boachie-Yiadom and Mensah, 2021; Odusola, 2016).

Notwithstanding, FDI has received a backlash as being a major contributor to
environmental risk spread in Africa and other parts of the world (Bokpin, 2017; Zheng and
Sheng, 2017; Omri et al, 2014). The bivariate analysis between FDI and carbon dioxide
emission in Figure 1 confirms the existing positive relationship between FDI and carbon
emissions in the literature.

Although too early in this study to establish a causal effect from FDI to carbon dioxide
emissions (in this case environmental risk), Figure 1 shows that the two variables slope
upwards over time; and therefore, a likely positive relationship between the two. Figure 1 is
further supported by theory and empirical studies that conclude that an upshoot in the
capital (FDI) resources result in an increase in economic activities and subsequently
aggravates environmental risk (Boachie-Yiadom and Mensah, 2021; Singhania and Saini,
2021; Shahbaz et al., 2018; Grossman and Krueger, 1991).

The question research is still attempting to answer is how to correct the negative impact
of FDI on the quality of the environment. In the past, Boachie-Yiadom and Mensah (2021)
and Bokpin (2017) proposed tax policies and institutions, respectively, as intervening
variables to overturn the negative effect of FDI on the environment.

Furthermore, extant research on environmental quality believes that the level of financial
development can directly reduce environmental risk (Ntow-Gyamfi et al, 2020,
Acheampong, 2019; Shahbaz et al, 2018; Riti et al., 2017). Kirikkaleli, Giingor and Adebayo
(2022) investigate the effect of financial development on environmental risk. Their findings
reveal that financial development reduces the environmental risk in Chile. Further,
Acheampong et al. (2020) use a comprehensive panel data set of 83 countries over the period
19802015 to investigate the impact of financial market development on environmental risk,
taking into account the various stages of financial development among countries. The
results from their instrumental variable generalized method of moment approach show that
the overall financial market development and its sub-measures (depth and efficiency) reduce
environmental risk in the developed and emerging financial economies. Khan and Ozturk
(2021) test both the direct and indirect effects of financial development on environmental
pollution using the Environmental Kuznets Curve (EKC) framework among 88 developing
countries during the 2000-2014 period and report findings similar to Acheampong (2020).

Other empirical studies have also drawn a strong relationship between financial
development and FDI. For example, Osei and Kim (2020), Agbloyor ef al. (2013) and Alfaro
et al. (2004) share the view that the financial sector development is a gatekeeper both to the
entrance of and exit of FDI. Thus, the financial sector development influence where the FDI
goes. This point is well articulated by the allocative efficiency function of the financial system.
The financial system channels the FDI into the most productive sectors of the economy which
can make profitable use of it. The financial system then becomes the conduit through which
FDI influences economic outcomes. However, inefficiencies in the financial system
compromise its allocative abilities and may divert financial resources from deserving firms.

Based on the linkages reasoned by earlier studies that financial development influences FDI
and environmental risk, we argue that financial development can moderate the effect of FDI on
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environmental risk. Particularly, this study set itself apart from existing studies by adopting a
comprehensive measure of the financial development index compiled by Sahay ef al (2015) and
decomposing it into the three sub-units: financial deepening, access and efficiency. This offers
the current study the opportunity to investigate first-hand how FDI affects the quality of the
environment in the presence of the decomposed financial development indicators. By
decomposing the financial sector development index into its subcomponents, the study can
address which particular aspect of the financial development indicators drive environmental risk
or can mitigate the negative effect of FDI on the environment. Subsequently, this research avoids
the wholesale recommendations on financial sector development in the existing literature.
According to Sahay et al. (2015):

[. . .] financial development is defined as a combination of depth (size and liquidity of markets),
access (the ability of individuals to access financial services), and efficiency (ability of institutions
to provide financial services at low cost and with sustainable revenues, and the level of activity of
capital markets).

By decomposing financial development into depth, access and efficiency, we can meet the
full definition of financial development and we suspect that the three components will react
differently to the relationship between FDI and environmental risk.

Besides, the numerous studies on financial sector development and environmental risk
largely use one aspect of financial sector development — mostly financial deepening variables —
such as private-sector credit; pension fund assets; mutual fund assets and stocks traded (Osei
and Kim, 2020; Riti et al., 2017; Shahbaz et al., 2016; Tamazian et al.,, 2009). As these variables do
not fully represent the majority of the indicators for financial sector development, findings and
recommendations from such studies could be biased and misleading. The lack of a
comprehensive measure for financial development has led to some studies even suggesting that
a highly developed financial sector will automatically harm the environment due to an increase
in financial access (Shahbaz et al, 2016). We correct this distortion in the literature by
examining the separate effect of the three components (access, depth and efficiency) of financial
development on the relationship between FDI and environmental risk. The study specifically
tests whether the decomposed financial development indicators make the nexus any better.
The specific objectives of the study are as follows:

* to examine the individual effect of the three dimensions of financial development on
environmental risk;

¢ to examine the moderating effect of the three dimensions of financial development
on the FDI-environmental risk nexus;

e to test whether “too much finance” harm the environment; and

» to investigate how environmental risk responds to financial depth, access efficiency
and FDI in high and low financially developed countries.

The remaining sections of the study are as follow. Section 2 gives a brief overview of the
existing literature. Sections 3 and 4 explain the empirical strategy and the findings,
respectively. Conclusions and recommendations are included in Section 5.

2. Literature review

2.1 Environmental risk measurement

Environment, environmental quality, environmental performance, environmental
degradation, environmental pollution, ecological footprint, carbon footprint, emissions,
carbon dioxide emissions and carbon intensity are the different terminologies used in the



literature to represent environmental risk. Carbon dioxide emission is widely used to proxy
for environmental risk in the literature (Acheampong et al, 2020; Acheampong, 2019,
Shahbaz et al., 2018; Riti et al, 2017; Bokpin, 2017; Shahbaz et al., 2016). Shahbaz et al. (2016)
also used the per capita carbon emissions to proxy carbon emissions in Pakistan and
reported that financial development promotes environmental degradation.

The anthropogenic components of greenhouse gases are contributed by carbon dioxide
(CO,), methane (CHy), nitrous oxide (N-O) and other gasses such as hydrofluorocarbons,
perfluorocarbons and sulfur hexafluoride. Carbon dioxide emissions from the burning of
fossil fuels and the manufacture of cement, iron and steel contribute the largest (about 80%)
to global greenhouse gas emissions (World Bank, 2019). It is of no surprise that the literature
is almost concluding that the most appropriate measure of environmental risk is carbon
dioxide emissions. Again, this study has defined environmental risk as the risk that an
organization’s (human) activities may emit toxic gasses or deplete resources in such a way
that it will bring actual or potential negative effects on the ecological system. The
anthropogenic nature of carbon dioxide emissions best fits this definition; hence, this study
uses carbon emissions to proxy environmental risk.

2.2 Interrelationship between foreign direct investment, environmental visk and financial
sector development
The rush for international capital is making the race-to-the-bottom (RTB) theory more
profound among developing countries. Countries are deregulating the business
environments, cutting down taxes and relaxing environmental laws to attract more foreign
investors (Singhania and Saini, 2021; Shahbaz et al., 2018; Grossman and Krueger, 1991).
The RTB is reinforced by the pollution haven hypothesis (PHH). As long as countries relax
business policies and environmental laws to attract more foreign capital, those countries will
end up becoming a destination for toxic multinational companies that want to avoid the cost
of damaging the environment. Bokpin (2017) believes that countries that have weak
environmental governance will attract dirty firms that will deteriorate the quality of the
environment. Boachie-Yiadom and Mensah (2021) on the other hand investigated the PHH
through tax policies. They conclude that countries that deliberately relax tax policies to
attract more FDI will have their environment destroyed by the same FDI. The practicality of
the negative effect of the RTB and the PHH can both be mitigated by a sound financial
system. The financial system is a key player in sourcing and disbursing funds for economic
activities. The financial sector is the mediator between capital resources and the investment
sectors of an economy. So, whether capital will be invested in environmentally destructive
sectors or not depends on the eco-friendliness of the financial sector. A novel work by
Schumpeter reveals that a well-developed financial sector facilitates capital accumulation
and advanced technology to spur economic activities (King and Levine, 1993). Thus, the
financial sector plays an intermediary (mediator) role between capital and the environment.
Climate financing is critical in mitigating emissions and building resilience in the
ecosystem to minimize climate change impact vulnerabilities. Without adequate financing
the much talked about climate change mitigation and adaptation will only remain academic
jargon. FDI can step up to fill the fiscal gap in local economies, especially in developing
countries. However, whether FDI will serve the climate financing purpose or not depends on
prevailing local factors. Even for FDI to be growth-enhancing, local factors such as
institutions, financial markets, human developments and infrastructure among others must
come to play (Agbloyor et al, 2016; Agbloyor et al., 2013). In the same way, this study
believes that for FDI to facilitate climate resilience, these same factors must be present and
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strong in the domestic economy. We are particularly interested in how the subcomponents
of financial developments are helping redirect FDI into efficient climate financing.

Financial development is the conduit that carries the financial resources (FDI) to the
various sectors of the economy and therefore can influence the location of the funds. A weak
financial development leads to inefficient financial allocation (Alfaro ef al, 2010). Some
studies have proceeded to test the direct effect of financial development on the environment
and report favourable outcomes (Acheampong, 2019; Shahbaz et al., 2018; Riti et al., 2017).
We build on the findings of these studies to hypothesize that different aspects of financial
development influence the FD—environment nexus differently.

2.3 The role of access, depth and efficiency in the foreign direct investiment—environment
nexus

There is an upward surge in the overall financial sector development as well as the sub-
components (IMF, 2020). This is good for the region, as the upward trend in financial
development is expected to improve capital accumulation and subsequently economic
growth (Nazmi, 2005). Financial depth stands tall among the three dimensions of financial
development in the region. Also, Appendix shows the factors inducing growth in
financial depth, access and efficiency. Financial depth measures the size and liquidity of the
financial institutions and markets within the economy. Thus, financial deepening increases
the size of the financial sector in terms of value and volume and promotes market liquidity.
According to Sahay et al (2015), financial depth is predominantly measured by nine
main proxies. These include private-sector credit, pension fund assets, mutual fund
assets, insurance premiums (life and non-life), stock market capitalization, stocks traded,
international debt securities of government, total debt securities of nonfinancial
corporations and total debt securities of financial corporations. These indicators of financial
depth primarily influence capital accumulation, availability and investment. It is of no
surprise that it constitutes a significant proportion of the overall financial sector
development. It also means that financial depth influences economic outcomes more than
access and efficiency. Given the positive relationship between finance and economic growth;
financial depth inadvertently can increase environmental risk. This point is well articulated
by Omri et al. (2021), Khan and Ozturk (2021) and Shahbaz et al. (2016). It can also be argued
that financial deepening may not necessarily spur environmental risk depending on the
sectors of the economy the capital resources are invested. But it is clear in the literature that
the choice of variables for financial development greatly influences the research outcomes.
For example, studies that measure financial development using financial depth indicators
tend to find a negative relationship between financial development and environmental
quality (Omri et al., 2021; Khan and Ozturk, 2021; Shahbaz et al, 2016). Another classical
confusion in the empirics is the opposite findings reported by Acheampong (2019) and
Acheampong et al. (2020). Acheampong (2019) employ the generalized method of moments
(GMM) technique and use financial depth-driven variables to investigate the effect of
financial development on carbon dioxide emissions and find that financial development is
bad for the environment. A year on, the same author uses the same GMM estimating
technique to study the relationship between financial development and carbon dioxide
emissions but changed the choice of the financial development variables to the International
Monetary Fund (IMF) financial development index and argue that financial development
and its sub-measures rather improve the quality of the environment (Acheampong et al.,
2020). Kirikkaleli et al. (2022) also use the IMF financial development index and find similar
results that affirm the study of Acheampong et al. (2020).



Again, some studies argue that financial development worsens environmental quality
(Shahbaz et al, 2016). They contend that financial sector development promotes financial
access which in turn increases economic activities, thereby worsening environmental risk. But,
these studies fail to recognize that an increase in financial access does not necessarily translate
into environmental risk but rather it depends on the direction of the financial access. Financial
access is measured by the number of bank branches, automatic teller machines (ATM) to the
number of adults, account ownership and the total number of issuers of debt. These variables
are the same as financial inclusion variables (Sahay et al., 2015). Financial inclusion influences
savings, investment and consumption (Yiadom et al, 2021). Therefore, it is true that financial
access may cause an upward surge in economic activities, it is, however, unclear that every
economic activity aggravates environmental risk. This is because, there are chances that, the
increase in financial access could spill over into climateresilient economic activities.
Unfortunately, financial access in the sub-Saharan Africa region is low relative to the financial
deepening and efficiency components of financial development (IMF, 2020). Two implications
can be deduced from the low financial access. One, chances are that majority of the people in
the region do not have access to funds which can influence savings and consumption patterns.
And obviously, savings and consumption affect economic activities and environmental quality.
Finally, low financial access can lead to financial concentration among a few people. Over-
concentration of funds among a few people makes it easy for them to determine what is
produced and consumed; hence, influencing environmental outcomes becomes easy. This may
not be healthy for the environment if a few people do not have concern for the environment.

Sahay et al. (2015) acknowledge that the development of the financial sector not only
increases financial deepening and access but also promotes financial efficiency. Sahay et al.
(2015) further explain that financial efficiency is the ability of institutions to provide
financial services at low cost and with sustainable revenues and the level of activity of
capital markets. Financial efficiency is measured by net interest margin. lending-deposits
spread, non-interest income to total income, overhead costs to total assets, return on assets,
return on equity and stock market turnover. These indicators of financial efficiency can be
categorized into two: cost and profitability. When the financial system is efficient, funds are
allocated at a lower cost to economic sectors that offer higher returns. Greater financial
efficiency is likely to promote the quality of the environment. This is because, as the cost of
funding declines, climate-resilient ventures that were not lucrative to FDI will begin to be
profitable, thereby receiving equal attention from investors. If the overall cost of funding
declines, chances are that financing climate-worsening activities may decline thereby
eroding possible gains from the climate-resilient sectors. To avoid this from happening, the
relative cost of financing climate-resilient activities should be cheaper than financing
climate-worsening activities. And this is where deliberate public policies should augment
financial efficiency to promote climate-resilient activities.

Largely, financial deepening influences production, financial access influences
consumption and financial efficiency influence the direction of the investment. These three
dimensions of financial development work together to deliver a sound financial sector that
promotes economic growth and environmental health. It is therefore important to measure
their effect on economic and environmental outcomes. This makes the literature incomplete
since the available studies ignore both financial access and efficiency.

To a large extent, FDI forms part of the larger financial sector. FDI contributes to capital
accumulation and investment. This means that FDI increases the financial depth of a
country. If financial depth negatively influences the environment (Shahbaz et al., 2016), then
it is of no surprise that FDI also worsens the quality of the environment (Singhania and
Saini, 2021; Shahbaz et al., 2018; Zheng and Sheng, 2017; Omri et al., 2014). Again, FDI is
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profit-oriented funding and will move into economic sectors that offer higher returns. If the
profit sectors of the economy are environmentally destructive, FDI will end up destroying
the environment and vice versa. Levine (2005) argues that the financial system assists the
real sectors of the economy by providing information ex-ante about investment and capital
allocation, monitoring investment and enforcing corporate governance, aiding trading,
diversification and risk management, mobilization and pooling savings and easing the
exchange of goods and services. The efficient provision of information about investment
opportunities minimizes the over-concentration of funds in a few areas (Omri et al, 2021).
According to Acheampong et al. (2020) if the financial system is developed to improve
information efficiency, the amount of FDI that goes into environmentally destructive sectors
may be minimized. The World Bank’s 2020 report on climate-smart investment
opportunities around the globe estimates the potential of the sub-Saharan Africa region to
be $1.5tn over 10 years and is expected to increase further. The absence or inadequate
information about the existence of climate-smart investment opportunities is contributing to
the low investment in those sectors by FDI. For an economy to reap the full benefit of FDI
and also assess its environmental impacts, a comprehensive measure of financial
development should be used as suggested by Sahay et al. (2015). This forms the basis for
why this study uses the IMF financial development index in this study. Most importantly,
examining the role of the three dimensions of financial development will improve policy
prescriptions about the effect of FDI on the environment.

3. Methodology

3.1 Data, variables and model specification

The study uses a data set of 43 sub-Saharan African countries over the 1982-2018 period.
The 43 countries include Angola, Burundi, Benin, Burkina Faso, Botswana, Central African
Republic, Cote d’Ivoire, Cameroon, Congo, Dem. Rep., Congo, Rep., Comoros, Cabo Verde,
Eritrea, Ethiopia, Gabon, Ghana, Guinea, Gambia, Guinea-Bissau, Equatorial Guinea,
Kenya, Liberia, Lesotho, Madagascar, Mali, Mozambique, Mauritius, Malawi, Namibia,
Niger, Nigeria, Rwanda and Senegal. The financial development data is compiled by Sahay
et al. (2015) and hosted by the IMF. All other cross-country variables were collected from the
World Bank’s World Development Indicators. To overcome the issue of missing data, the
study periods and the countries were carefully selected on the basis of data availability.

The study follows Acheampong (2019) and Tamazian et al. (2009) to estimate a dynamic
panel model where the carbon emission (ENVTR) is a function of the foreign direct
investment (FDI), financial developments components (COMP), squared of the components
of the financial development (COMP?) and other control variables (X) consistent with the
literature (Boachie-Yiadom and Mensah, 2021; Acheampong, 2019; Shahbaz et al., 2016;
Tamazian et al,, 2009). The control variables include the financial sector regulation index
(FR) which is used to control for financial institutional quality, GDP per capita growth rate
(GDP), the growth rate of the urban population (URBAN) and the growth rate in domestic
investment (DINV). The use of carbon dioxide emissions to proxy for environmental risk is
informed by the literature (Acheampong et al, 2020; Acheampong, 2019; Shahbaz et al,
2018; Riti et al., 2017; Bokpin, 2017; Shahbaz et al., 2016).

The financial development components are made up of financial depth (DEP), financial
access (ACC) and financial efficiency (EFF). These variables are highly correlated; therefore,
they are placed in the models separately. Financial depth (DEP), access (ACC) and efficiency
(EFF) are computed by Sahay et al. (2015) from a complex variable and they are measured
on a scale of —1 (low) and 1 (high). The measurements, descriptions and sources of the data
are included in Table 1.



= >~ —_2T g
g & 2587
Ro= ™M aE g5
T 5 EEE
=8 -
.90 > =
L = 0 m
— S =
= m 2
— S
suonenduwod S0YINY D2IN0g
a0 16T~ y1e 8T'L (6102) ¥ued PLOM JUSWSIAUL O1ISIWIOP UL 33R1 [3MOIZ 9y ], AUIp
LT7EL 196 169 Iy (6102) ued PLOM (% Tenuue) 97e1 yimols eides 1od Jq9 dp3
$91}ULD UuRgIn Ul SulAl] aydoad
G8¢ €c0 8091 08'9¢ (6102) ued PLOM 03 s1eja1 uonendod uBqI() Sy JO AL PMOII A, ueqin
(481 = 9 01 MO[ = T) "} JO3JJe JR()} SUOLIBNSI
pue satjod ay} puE 10309S [RIDURUL 9} JO INIONILS
61¢C 10T 6’1 880 (6102) Mued PLopM 9} SISSISSE ][ "XOPUL UOHB[NFDI 10109S [BIOUBUL] i
(G102) "8 ¥ Aeqes (4B =103
Sishy 9¢0— 110 G0 9SEqRIED AT M0 = [— WO} PIINSEIW) XoPUJ AJUILD [BOURUL] o
(G100) "Te 19 Aeteg Usy =1
Z101 V.7 010 500 aseqelep JINI 0] MO[ = T— WO.JJ PIINSBIW) XIPUJ SSAIL [BIOUBUL] 0.
(G102) "8 1 Aeqes (4B =103
G161 1€ 110 200 aseqelep JINI MO[ = T— WOJJ Pa.INSLaw) Xopu] Suruadaap [erouLRUIL] dop
(a9 30 %) $
1609 €8'¢g 600 ¥0°0 (6102) Mued pLop S() UL SMOYUL 19U YUSUISIAUL 191D USIDI0,] JO dN[BA PJ
"PARILL 20D JO U0} 29d 0g§S G 0}
POIBWIIISI ST JUSWAD JO SINJOBINUBW [} PUB SN [oNJ
[ISSOJ WO} SUOISSIUWS 9PIXOIP UOGIEd 0} anp QMMENU
10ct 6L°¢C 0’1 80°T (6102) Mued PLIopM 30380094 [, "(d(D JO %) SUOISSILUD SPIXOIP UOGIRY) TAt
SISOLIMY| SSAUMIYS as UBSJA[ 901n0g uondrosaq J[qeLIBA




SAMP]
142

378

The environmental cost of carbon emission in dollar terms as a percentage of GDP, per
capita carbon emission, carbon emission in metric tons and carbon emission in kilotons are
the different variants of carbon dioxide emission that can be used to proxy the dependent
variable, environmental risk (ENVTR). This study adopts the first measurement of carbon
emission because it is in line with the contextual definition of environmental risk as
suggested by Ustohalova (2011), Xu and Liu (2009) and Meadows et al. (1992). The World
Bank (2019) measures carbon emissions as a percentage of GDP. The value of the carbon
emission is the cost of damage to the environment due to carbon dioxide emissions from
fossil fuel use and the manufacture of cement. The World Bank estimates the environmental
cost of CO, emission to be US$30 per ton of COs (the unit damage in 2014 US$ for CO,
emitted in 2015) times the number of tons of CO, emitted (Table 1). Further the use of carbon
emission as a proxy for environmental risk is justified due to its extensive usage in the
literature Kirikkaleli et al (2022), Omri et al. (2021), Khan and Ozturk (2021), Acheampong
et al. (2020), Acheampong (2019), Zaidi et al. (2019) and Shahbaz ef al. (2018).

FDI is measured as the net inflows in US$. This helps in assessing whether inward FDI
improves or worsens environmental quality. The financial sector regulation index (FR)
measures the robustness of regulations in the financial sector. GDP is measured by the gross
domestic product per capita (GDP). Urban population (URBAN) measured as the growth
rate of the urban population refers to people living in urban centres. Domestic investment
(DINV) is measured as the total value of an investment within the fiscal year.

Except for the measurement of the financial development variables which is new to the
literature, all other variables are purely inspired by existing studies (Ntow-Gyamfi ef al,
2020; Osei and Kim, 2020; Riti et al., 2017; Shahbaz et al., 2016; Tamazian et al., 2009). Sahay
et al’s (2015) measurement of financial development although rare, however, it is the most
comprehensive dataset source that captures the wider financial system:

ENVTR; = BENVTR;_y + {FDIy + nCOMP; + 6COMP? + yFR, + @GDP;
+ 7URBAN; + pDINVy + v; + & (1)

Jori=1...43andt=1982...2018. ..

The squared term of the financial development components (COMP?) tests the reaction
of the environmental risk to doubling or increasing the level of each component. The
introduction of the squared term also helps in testing the “too much finance” hypotheses.
Due to the quadratic nature of the squared term, it offers insight into its curvature which
allows computing the turning point of the financial development. The turning point tells the
exact threshold at which the effect of financial development on environmental risk changes
and can be computed by taking the first differentiation of equation (1) concerning COMP
and setting it to zero as shown in equation (2):

OENVTR,

Turning Point(TP) = — % @)

To explain the indirect effect of the decomposed financial development on the environmental
risk, the study includes the interaction term (COMP x FDI) between each of the components
of the financial development and the FDI into the linear form of equation (1):



ENVTR;; = BENVTR;_1 + {FDIy + nCOMP; + @ (COMP x FDI);; + FRy
+ ¢GDPy + TURBAN, + pDINV;, + ; + & @)

fori=1.. .43 andt=1982...2018.

Additionally, due to the complexity associated with the interpretation of the coefficient of
the interaction term (@), the study follows the recommendations by Ntow-Gyamfi et al
(2020) and Alfaro et al (2004) to estimate the net effect of each component of financial
development on the environmental risk as shown in equation (4):

OENVTR;
W =mn + WFD[” (5)
The net effect of the components of the financial development is computed at their mean
values. However, to incorporate the standard deviations (8) into the marginal effect
computation, we followed Alfaro et al. (2004) to modify equation (5) to estimate the final
marginal effect of both the components of the financial development and the FDI as follows:

The marginal effect of FD components = n8gnyrr + (@ X meanpp; X Spnvrr)

The marginal effect of FDI = {8gyyrr + (w X meancoyp % Senvrr)

3.2 Estimation techniques and model selection criteria

The study employs the two-step system GMM proposed by Arellano and Bond (1991) to
estimate the empirical models. The system GMM is not only widely used in the literature but
also helps in addressing issues of autocorrelation, endogeneity and heteroscedasticity.
Additionally, the study justifies the consistency of the model and the validity of the
exogenous instruments using the Sagan and Hansen tests of over-identification restrictions
and the Arellano and Bond test for second-order serial correlation. The dynamic model
estimator also provides the most efficient results for our dataset since the time series of
36 years is smaller than the 43 cross sections.

Notwithstanding the justification for the use of GMM, the study uses the Bond et al.
(2001) model acceptance criteria to select the appropriate model. The criteria require
estimating the model first with the pooled OLS and the panel fixed effect. Bond et al. (2001)
suggest that estimating the dynamic model with the pooled OLS will lead to dynamic panel
upward bias due to the positive correlation between the lagged dependent variable and the
error term. Thus, the coefficient of the autoregressive term will be inflated. Conversely,
estimating the dynamic model with the panel fixed effect does not improve its efficiency due
to the negative correlation between the autoregressive term and the error term. This makes
the coefficient of the lagged dependent variable to be downward biased. For the GMM to be
the appropriate model, the coefficient of the autoregressive term in the dynamic model
should be symmetrical to the pooled OLS and the panel fixed effect’s estimates. Further, the
choice between system GMM and difference GMM depends on the estimation technique that
improves the dynamic stability of the coefficient of the lagged dependent variable. Thus, if
the estimates from the system GMM of the coefficient of the lagged dependent variable lie
outside the upper bound (pooled OLS) and the lower bound (panel fixed effect), the difference
GMM is appropriate and vice versa (Roodman, 2009). Also, the moment conditions
introduced into the GMM improve the estimates of the predictors but too much of it can lead

Foreign direct
investment

379




SAMP]
142

380

Table 2.
Correlation matrix

to instrument proliferation making the model overfit. The Hansen test for overidentification
restriction has been used to check the presence of excessive moment conditions. In addition,
to ensure that the errors are serially uncorrected in their levels and achieve validity of the
GMM estimates, the first and second-order autocorrelation test is performed. The choice
between one-step and two-step GMM is settled by Bond and Windmeijer (2005) favouring
the latter because the two-step is asymptotically efficient. To further fortify the robustness
of the empirical model, we use the three Andrews-Lu information selection criteria (AIC, BIC
and HQIC) to choose the appropriate model that best fits the nature of the data at hand. The
results for the model selections have been excluded from the paper due to the length of the
paper but can be made available upon request.

4. Results and discussions
4.1 Summary statistics
Table 1 presents the descriptive statistics of the data. The reported standard deviation,
skewness and kurtosis of the data justify the usage of the dynamic model used in estimating
the empirical model. There is no serious concern in the descriptive statistics that needs
special attention. Table 2 provides the results of the correlation matrix. The numerical
strength of the association among the datasets is within acceptable thresholds (less than
0.5); hence, there is the absence of multicollinearity. To further dissolve any appearance of
multicollinearity problem, financial depth (dep), access (acc) and efficiency (eff) which
recorded relatively high correlation values are not included in the same model. Rather, each
of the financial development indicators is placed in a separate model. Also, the correlation
matrix in Table 2 shows a positive relationship between FDI and environmental risk. The
positive relationship supports the upward trend between FDI and CO, shown in Figure 1.
Figure 2 offers more insight into the nature of the data set and gives pictorial evidence in
support of the correlation matrix. Figure 2 consists of Figure 2(a) and 2(b). Figure 2(a)
demonstrates the bivariate relationship between the environmental risk (CO,) and the three
components of the financial development indicators. Figure 2(a) suggests a strong positive
relationship between CO, and financial access. However, a negative relationship is depicted
between CO, and financial depth and a weak negative bivariate relationship between CO,
and financial efficiency. This can also be seen in the correlation coefficient of 0.112, —0.102
and —0.0245 for financial access, depth and efficiency respectively in Table 2. It follows that
the three components of financial development relate differently to environmental risk.

envtr fdi dep acc eff fr urban gdp dinv
envtr 1
fdi 0.106%** 1
dep  —0.102%*  —(.0254 1
acc 0.112%%* 0.216%** 0.473%%% 1
eff —0.0245 0.0881%##* (. 451%%*  (),391%%* 1
fr —0.0248 0.273%%%* 0.0110 0.0255 0124 1
urban  0.137#%*  —0.0108 0.143*%**  —(0,0495* 0.107%#*  —0.0460 1
gdp 0.0215 —0.0353 —0.0138  —0.0248  —0.0565* —0.0157 0.0258 1

dinv 0.0848***% —0.00917  —0.245%** —0.0223  —0.103%**  0.000873 —0.00824 0.0299 1

Notes: *p < 0.05; *¥p < 0.01; ***p < 0.001
Source: Authors’ computations
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It can therefore be inferred that depending on the choice of financial development indicators,
a study may either report a positive or negative relationship with the environmental risk.

Hence, this oversight in the existing literature is the more reason why earlier studies
reported contradicting and biased results (Ntow-Gyamfi et al, 2020; Acheampong, 2019;
Shahbaz et al., 2018; Riti et al., 2017; Tamazian et al., 2009).

Again, Figure 2(B) shows a bivariate relationship between FDI and the three components of
financial development indicators. The FDI although has a strong positive relationship with
financial access and efficiency; however, has a weak and negative association with financial depth.

Taking Figure 2(a) and (b) together, they offer support for investigating the impact of the three
components of financial development on the relationship between FDI and environmental risk.

4.2 Can financial depth, access and efficiency improve the impact of foreign direct
tnvestment on environmental visk?

The bivariate relationships are shown in Figure 2 and the correlation matrix do not imply a
causal effect, we present the results from the empirical model estimations in Tables 3, 4 and 5.

The baseline results for the study are presented in Columns (1)—(9) of Table 3. In Columns
(1), (2) and (3), we test the unilateral effect of the decomposed financial development on the
environmental risk. The environmental risk is the environmental cost of carbon emission in
dollar terms as a percentage of GDP.

The results in Column (1) show that financial depth recorded a negative coefficient of
1.126 at a 1% significant level. The findings suggest that an increase in financial depth may
lead to a reduction in environmental risk; thus, the damage cost of carbon emission may be
reduced. Financial depth comprises private sector credit, the value of pension and mutual
funds, the value of stock trade, private sector debt securities and government external debts.
An increase in these financial depth variables may lead to an increase in economic activities.
Therefore, if the economic activities are environmentally destructive, financial depth will
result in worsening environmental risk. The findings from this study show that the current
direction of financial depth reduces environmental risk. The findings offer insights to
policymakers in using the financial depth indicators to regulate the relationship between
finance and environmental risk.
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Figure 2.

Bivariate relationship
between COs, FDI,
access, depth and
efficiency
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In Column (3), financial efficiency recorded a negative coefficient of 1.1278 at a 1% level of
significance. This also means that a rise in financial efficiency could help reduce
environmental risk. Financial efficiency measures the extent to which investors may profit
from their investment. Improved financial efficiency ensures that financial resources move
to the most efficient firms leading to high returns on investment. Net interest margin, return
on equity, lending-deposit spread and stock market turnover ratio are some of the indicators
of financial efficiency. The findings show that enhancement in the return on investment is
good for the environment. Therefore, financial regulators, such as central banks, may
implement policies to eliminate inefficiencies and improve return on investment.

But the findings from the financial access index variable are opposite to the depth and
efficiency index. Access recorded a positive coefficient of 0.592 and its statistically
significant at 1%. This implies that as people get more access to finance, environmental
degradation is worsened. Sahay et al. (2015) description of financial development provides
insight into the disparities in the effect of the decomposed financial development indicators
on the environment. They explained that financial development is a “combination of depth
(size and liquidity of markets), access (the ability of individuals to access financial services),
and efficiency (ability of institutions to provide financial services at low cost and with
sustainable revenues, and the level of activity of capital markets)”. As the size of the market
expands and becomes highly liquid (financial depth), the investment choice of investors
increases and can reduce over-concentration in one particular sector. Investment in the
African economy is skewed towards the primary extractive sectors which by far worsens
environmental risk (UNCTAD, 2020). Sahay et al. (2015) believe that financial depth diffuses
investment over-concentration in a few sectors of the economy. This is the more reason why
financial depth reduces environmental risk. A similar finding is reported by Shahbaz et al.
(2018), Tamazian ef al. (2009) and Riti et al. (2017) who used a subcomponent of financial
depth — domestic credit to the private sector — to measure the effect of financial development
on carbon emission.

Additionally, financial access increases environmental risk as reported in Column (2) of
Table 3. This is not surprising because access to financial services increases the number of
households in the mainstream financial system which enables them to have access to funds.
This study is not advocating that financial access should be curtailed but rather given
the African case where an increase in financial access finds its way to destroying the
environment, appropriate financial depth and efficiency should be instituted to direct the
funds into climate-resilient sectors. Column (3) of Table 3, shows that financial efficiency is a
good catalyst for environmental quality. This is affirmed by Acheampong (2019) that the
low cost of funds enables climate-resilient and energy-efficient sectors which hitherto were
less profitable to investors will start receiving appropriate investment attention. One major
cause of the lack of investment in climate-resilient sectors such as clean energy is the high
cost of finance; hence, an increase in financial efficiency to reduce the cost of funding can
reduce environmentally degrading activities.

Columns (4), (5) and (6) of Table 3 present the results of the quadratic relationship
between financial development and environmental risk and their turning points as well. The
squared term of financial depth and efficiency failed to enter into the models at conventional
levels. However, financial access recorded a negative coefficient of 4.101% at a 5% level of
significance, implying that if the level of financial access is doubled, environmental risk is
likely to be reduced.

Furthermore, the findings on the financial access index both in the linear form and the
quadratic form reveal an inverted “U” shape between access and environmental risk. This
means that whereas lower levels of financial access aggravate environmental risk, higher



levels of access can reduce it. There are two reasons accounting for this finding. First, at low
levels of financial access, investors concentrate their investment in a few profitable sectors.
Low levels of financial access also imply that the cost of funding is high due to the
competing needs for the funds. Given the investment landscape in Africa, profit-seeking
investors are more likely to invest in the extractive sectors which worsen the environmental
risk. Second, high levels of financial access reduce environmental risk due to the widening of
the financial nets to capture a variety of previously neglected sectors. An increase in
financial access also means that research and development into environmentally resilient
technologies can be undertaken. One of the major hindrances to the adoption of clean
production technology is cost, and financial access empowers entrepreneurs to scale over the
cost barrier (United Nations, 2021).

Also, the linear and non-linear coefficients of the financial efficiency presented in Column (5)
of Table 3 mimic a classical financial development EKC as reported by Ntow-Gyamfi et al
(2020), Dasgupta et al. (2002) and Grossman and Krueger (1991).

Furthermore, FDI continues to exert a positive effect on environmental risk in all the
baseline models except for Columns (2) and (8) where it fails to enter into the empirical
models at conventional levels. These findings are not new to the literature (Boachie-Yiadom
and Mensah, 2021; Singhania and Saini, 2021; Shahbaz et al., 2018; Bokpin, 2017; Zheng and
Sheng, 2017; Omri et al., 2014). Boachie-Yiadom and Mensah (2021) observed with concern
that FDI moves into jurisdictions with lax environmental laws to take advantage to reap
high returns. This finding should guide policy formulation to regulate inward FDL

Beyond the negative environmental effects of FDI, it contributes to economic growth.
This makes FDI a delicate issue for policymakers. This study offers policy options in using
financial depth, access and efficiency to regulate the effect of FDI on the environment. FDI is
a necessary evil in Africa’s development story, hence, there is a need to find innovative
means to overturn if possible its negative effect on the environment. In line with institutional
economics, we suspect the decomposed financial development indicators could.

In Columns (7), (8) and (9) of Table 3, we test whether financial depth, access and
efficiency make the FDI — environmental risk nexus better by introducing the interaction
terms into the models.

The results show that financial depth and efficiency are significant and negative at
conventional levels. This is because the coefficient of the interaction between depth and FDI
recorded a negative coefficient of 37.11 at a 10% significant level, whiles the interaction term for
efficiency and FDI reported a negative coefficient of 2042 at a 1% significant level. This means
that depth and efficiency are two good channels that can overturn the negative impact of FDI
on the environment. This finding is possible and consistent throughout this study. This is
because the study has justified the bivariate relationship between financial development (depth
and efficiency) and environmental risk as well as FDI in Figure 2(a) and (b) and the correlation
matrix in Table 2. If financial development (depth and efficiency) correlates negatively with
environmental risk and also reduces the environmental risk [Columns (1) and (3) in Table 3] then
it can influence the FDI-environment nexus.

However, the interaction terms of depth and efficiency could be deceptive when
explaining them, hence, we compute their marginal effects following Alfaro et al. (2004)
approach and present the results in Columns (7) and (9) of Table 3. The marginal effect
coefficient of —1.192 and —1.49 is reported for depth and efficiency respectively. This means
that depth and efficiency consistently improve the FDI and environmental risk nexus.
Although this finding is still under-researched in the literature, it finds support from the
larger institutional economies studies which suggest that institutional quality overturns the
negative effect of FDI on the environment (Bokpin, 2017). On the other hand, the interaction
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term between access and FDI failed to record a negative coefficient of 0.837 but failed to
enter into the model at conventional levels. The more likely reason for this finding is that the
interactions were done in the linear form of the data and financial access in the linear form
does not improve the quality of the environment. Hence, it is no surprise that the financial
access index interaction term could be significant. Perhaps, the quadratic or better still a
higher level of financial access is required to improve the impact of FDI on the environment.

4.3 Robustness checks, control variables and validity of the results

To check the robustness of the findings of the study, we split the dataset into high and low-
financially developed countries and presented the results in Tables 4 and 5, respectively.
The data splitting was done using a simple quartile analysis to locate the median financial
development indicator and countries above the median were separated and classified as
highly financially developed countries. We followed the same approach to classify the low
financially developed countries.

The results presented from Column (10), through Column (18) of Table 4 replicate the
baseline regression results in Table 3 in terms of the expected signs and the level of
significance of the variables of interest. For instance, the interaction term between financial
depth and FDI recorded a coefficient of —18.44% at a 5% significant level. This finding
confirms the baseline results that financial depth indeed overturns the negative impact of
FDI on the quality of the environment, especially among highly financially developed
countries. Column (18) of Table 4 presents a similar result for financial efficiency and FDL
Notwithstanding, Column (19), through to (27) presents the results for the low financially
developed countries. Our variables of interest: financial depth, access and efficiency together
with their squared terms as well as interactions failed to enter into the empirical models at
conventional levels, except for the squared of financial access in Column (23). The results
imply that financial development indicators are ineffective in either improving
environmental risk by themselves or correcting the negative effect of FDI on the
environment. Thus, weak financial developments do not matter in explaining environmental
risk even at the linear levels (Columns 19-21). Also, none of the financial development
components is significant in explaining the effect of FDI on environmental risk (Columns
25-27).

Taking the regression results in Tables 4 and 5 together gives further evidence that
financial depth, access and efficiency are key determinants in accounting for the effect of
FDI on environmental risk. Weak or low financial development fails to protect the
environment from being deteriorated by FDL

Additionally, the results of the control variables presented in the baseline regression in
Table (3) maintain their expected signs which are consistent in the literature (Boachie-
Yiadom and Mensah, 2021; Singhania and Saini, 2021; Dasgupta et al., 2002; Grossman and
Krueger, 1991). For instance, economic growth (gdp) and urbanization (urban) recorded a
positive and significant coefficient in Columns (1) through to (9) implying that the two
variables worsen environmental quality. Domestic investment (dinvt) reduces
environmental risk (see Columns 1, 4 and 7). This means that local investors are more
environmentally considerate than foreign investors. Financial regulation (fr) was significant
in Columns (8) and (9) and reveals that the current states of financial regulations in Africa
are environmentally depressive.

5. Conclusions and policy implications
The contribution of FDI to economic growth especially among financially cursed economies
has been well researched. However, recent studies show that although FDI improves
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economic outcomes, it also worsens environmental risk (Acheampong et al, 2020,
Acheampong, 2019; Shahbaz et al.,, 2018; Riti et al., 2017; Bokpin, 2017; Shahbaz et al., 2016).
As FDI is almost a necessity for Africa’s development, there is a need to explore channels
that can overturn the negative effect of FDI on the environment. Many studies have
advocated for strong institutions to correct the harmful effects of FDI on the environment
(Boachie-Yiadom and Mensah, 2021; Bokpin, 2017). However, institutions are almost
everything in the administration of a country and therefore the “institutional wholesale”
recommendations leave policymakers still asking questions on which aspect of institutions
can directly influence FDI-environment nexus. This study dissolves this doubt by exploring
how financial development can play a good catalyst role in the FDI-environmental nexus.
To this end little is known about the moderating effect of financial development in this all-
important nexus. Therefore, we decomposed financial development into its three key
components to investigate whether they can help reduce the negative impact of FDI on the
environment.

The results from the various estimations conclude that financial deepening and
efficiency reduce environmental risk and can overturn the negative impact of FDI on the
environment. Additionally, we find that low levels of financial access worsen environmental
risk, but doubling financial access is likely to reduce it which makes the relationship
between access and environmental risk non-monotonic.

The practical implications of these findings can be put into three.

First, if inward FDI to Africa continues the business-as-usual investment, the
environmental damage from carbon emissions in the region may continue to rise. The finding
provides caution to policymakers to review regulations on FDI by strengthening the
environmental conditionalities for FDI. Hence, this finding provides an investment guide and
direction to both multinational companies and FDI host nations.

Second, the findings that financial depth and efficiency are effective at reducing
environmental risk and overturning the negative impact of FDI on environmental risk reveal
that these two financial development indicators need considerable attention. Financial depth
indicators, for example private sector credits and public funding should be increased to aid
in advancing credit to environmental resilient sectors. This can be achieved through
deliberate government action of investing in environmental resilient sectors such as
renewable energies. Indirectly, government can encourage private sector credits to green
sectors of the economy by offering tax holidays and other incentives to attract investors.
Improvement in financial efficiency guarantees high returns on savings and investment. A
rise in savings and investment also increases financial depth. So, central government, may
invest in financial technologies and infrastructure and formulate financial regulations
through monetary and fiscal policies to enhance financial efficiency and depth.

Finally, our sample splitting approach reveals that countries with a low financial
development indicator index suffer more environmental risk from FDI than countries with a
well-developed financial system. Hence, financial development is key in accounting for the
extent to which FDI influences the environment.

Therefore, the study recommends that central government policies which target
increasing financial depth, access and efficiency should be encouraged. For example, the use
of monetary policies such as reduction in policy rates and bank ratios, and fiscal policies
such as tax cuts can improve the financial depth and access to combat environmental risk.
Additionally, the study recommends that future studies construct or adopt environmental
risk proxies that are complex or detailed to measure both financial and non-financial aspect
of environmental damage other than carbon dioxide emissions.
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Appendix

Depth

Access

Efficiency

1. Private-sector credit (% of GDP)

2. Pension fund assets (% of GDP)

3. Mutual fund assets (% of GDP)

4. Insurance premiums, life and non-life
(% of GDP)

5. Stock market capitalization to GDP

6. Stocks traded to GDP

7. International debt securities
government (% of GDP)

8. Total debt securities of nonfinancial
corporations (% of GDP)

9. Total debt securities of financial
corporations (% of GDP)

1. Branches (commercial
banks) per 100,000 adults

2. ATMs per 100,000 adults

3. Percent of market
capitalization outside of
the top 10 largest
companies

4. Total number of issuers
of debt (domestic and
external, nonfinancial
corporations and
financial corporations)

1. Net interest margin

2. Lending deposits spread

3. Non-interest income to
total income

4. Overhead costs to total
assets

5. Return on assets

6. Return on equity

7. Stock market turnover
ratio (stocks traded/
capitalization

Note: The factors influencing the level of development in the financial depth, access and efficiency are the
same as the variables used by Sahay et al. (2015) in computing them
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Table A1l.
Factors inducing
growth in financial
depth, access and
efficiency
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