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Abstract

This study measures the role of COVID-19 on the nexus between FDI and sustainable
development in SSA. The empirical analysis relies on a panel data from 38 SSA countries,
covering 2000 — 2022. The findings suggest that during this period, FDI minimally effected
economic growth and development. Specifically, FDI does not have a significant impact on
sustainable development in the linear estimates, and a negative effect in the non-linear
estimates. When the effect of FDI is further analysed on economic growth, the environment,
and human development, the estimates remain consistent. While COVID-19 reduces the levels
of economic growth, the environment, human development, and sustainable development, the
moderating effect shows that FDI reduces the negative effect of COVID-19 on economic
growth and sustainable development. Finally, it is observed that rule of law promotes
sustainable development; financial development does not exert a significant connection with
sustainable development, and negatively affects economic growth and human development,
yet the interaction effects of economic growth and financial development on sustainable
development is statistically insignificant. Appropriate policies are discussed.
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1. Introduction

The coronavirus disease (COVID-19) is the largest shock the global economy has suffered in
decades (World Bank, 2020). In a general sense, pandemics inflict harm on both the demand
and supply sides of the economy. Unsurprisingly, COVID-19 triggered severe demand-side
and supply-side contractions, leading to lower investment, erosion of human capital, worsening
poverty and job losses (Millard, 2020). This means, prospects for the global economy and
development have been adversely affected. Also, the progress towards the sustainable
development goals (SDGs) ante COVID-19 had been slow, and the pandemic has generated
even more hindrances as inequalities have intensified, the quality of education has been
impaired, and the global economy has contracted (Tonne, 2021). As a result, there have been
income losses to vulnerable families and households in low-income economies, which may
mean further spikes in poverty and reduced healthcare access even far beyond the COVID-19
pandemic (Evans & Over, 2020).

As the global economy moves towards the borderlines for the achievement of SDG,
output growth has been projected to decline to 1.9% in 2023 (from an estimated 3% in 2022),
making it one of the lowest growth rates recorded in recent decades. Nonetheless, the waves of
COVID-19 still reverberate, while the climate crisis persistently subject many countries to
massive humanitarian crises and economic damages caused by wildfires, heat waves,
hurricanes and floods (United Nations, 2023). Despite surveillance, testing, sequencing and
vaccination gaps can still leave opportunities for a new variant to emerge, even as more
countries have reduced the pandemic-related restrictions (WHO, 2022b). Apart from the direct
health and economic costs of COVID-19, several developing economies are now confronted
with unprecedented reduction in some commodity prices, unexpected stops and reverse of
capital inflows, as well as drastic devaluation of local currencies. While, in the short-run, the
increased difficulty of access to foreign finances has substantially limited Government
mitigation of the abrupt health and economic consequences of the pandemic, the interconnected
shocks may result in severe balance of payments crises, at least in the medium term (Franz,
2021).

These financial imbalances may delay and extend the period of economic recovery from
the pandemic as periods of extended lockdowns have raised both corporate and government
debts, while foreign investment declines sharply (Wang & Huang, 2021; Donthu & Gustafsson,
2020). Similarly, the global pandemic is reversing economic globalisation due to both demand
and supply shocks caused by containment measures; hence, the global production networks
witnessed an unprecedented disruption. This has severely impacted multinational enterprises
(MNES) globally as the prevailing global value chains relied upon by the bulk of MNESs have
been majorly disrupted, while several supply and demand shocks threaten the capability of
numerous businesses (Nawo & Njangang, 2021).



Africa in particular has experienced adverse events described above (see EIU, 2022).
The majority of the region’s economies are dependent on primary products, with high revenue
volatility. Thus, economic diversification — arguably the most feasible approach to sustaining
their prosperity and survival when faced with uncertainties and vulnerabilities — was already
compromised by the volatility in commodity prices and the negative effects of shocks, such as
global financial crisis (GFC) and COVID-19, leading to disruptions in international trade (see
UNCTAD, 2022b). Africa was estimated to be hard hit, with the largest level of contraction
(OECD, 2020a). Even with some of the lowest confirmed cases and deaths relative to other
regions, the region was at a high risk because of its relatively low capacity for the management
of health emergencies. The economic effect of the pandemic on the region was significant
because of its high reliance on advanced economies that have been severely affected by the
pandemic (see Lone & Ahmad, 2020). More so, many countries in Sub-Saharan Africa (SSA)
had existing political and social challenges, which have exacerbated the severe impacts of
COVID-19 (Fagbemi, 2021).

Because of underdeveloped healthcare facilities in Africa and the diversion of health
system resources to the pandemic response, COVID-19 has resulted in serious disruption of
health services (WHO, 2022a). The inequality of vaccines is another major concern; the level
of (full) vaccination in the continent is far below other regions. Again, repeated and severe
climate shocks have raised socioeconomic costs and eroded real incomes; the resulting
economic slowdown has increased the proportion of Africans living below the extreme poverty
level to 17.2% in 2020. Furthermore, the economy is projected to stay subdued, given the
uncertain and volatile global environment compounding domestic challenges, and the output
growth is expected to decline from 4.1% in 2022 to 3.8% in 2023 (United Nations, 2023).

Given its significant proportion in the overall capital flows, FDI could be regarded as
the herald of economic development because of its propelling force in bridging domestic saving
— investment gap. This relies on the assertion that FDI triggers both the demand-side effects —
by increasing human capital accumulation via technology transfers, spillovers, and physical
capital investments — and the supply-side effects — by promoting the level of education via
change in employment and wage structures (see, e.g., Fagbemi & Osinubi, 2020). Besides, with
advanced technologies, managerial and marketing expertise, improved financial resources and
quality of local institutions, as well as its spillover effects on local firms, FDI enhances
economic development in the host country (Long et al., 2015). It also enhances the productivity
of local firms and boosts their integration into international markets (Qiang et al., 2021).

This COVID-19 pandemic has, however, turned around the global patterns of trade and
investment by setting a reversal point for the hitherto globalised economies. This has hugely
impacted all forms of economic globalisation and the inflow of foreign capital, thus altering the
fundamental projections to the international economy. Although it rose to $1.58 trillion in 2021,
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the global FDI flow in 2020 was below $1 trillion and the SDG investment was significantly
affected, with double-digit reductions in almost all the sectors (UNCTAD, 2022a). The
developing countries are more vulnerable to economic shocks and, therefore, more affected by
the pandemic than the developed ones because of their lower resilience capacities. As such,
they face difficulties in meeting their financial needs as COVID-19 manifested in slower
economic activities, reduced foreign investments, and worsening socio-economic inequalities.
While mobility restrictions may have enhanced the attainment of SDGs 12 (responsible
consumption and production) and 13 (climate action), some more goals have been adversely
affected (e.g., SDGL1: no poverty; SDG2: zero hunger; SDG3: good health and wellbeing;
SDGS8: decent work and economic growth; and SDG10: reduced inequalities) (see Joshi et al.,
2021).

Figure 1. FDI inwards in SSA in relation to some other regions’ receipts
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Source: Authors’ computation from the World Bank dataset

The flow of FDI to Africa hit a record $83 billion in 2021, which is more than double that
reported in the previous year when COVID-19 weighed deeply on investment flows to the region.
Notwithstanding the strong growth, this flow of investment to the region is only 5.2% of the global
FDI —arise from 4.1% in 2020. Besides, the aggregate Greenfield investments? stayed depressed,
at $39 billion, with only a modest recovery from the low of $32 billion in 2020 (a downward
trend from $77 billion in 2019). In terms of the sub-regions, West Africa, Southern Africa, and

2 Greenfield investment defines both new projects and expansions by individual overseas investors
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East Africa recorded increases in investment flows, while the flows to Central Africa remained flat
and North Africa registered a decline (UNCTAD, 2022a). Also, as much as this form of capital
flow promotes investments and finances deficits in an economy’s current account, it may
equally reduce her competitiveness, thus hampering growth and sustainable development
(Naceur etal., 2012). This perverse economic effect tends to create a stalemate for governments
and policymakers in the management of such inflows.

Africa’s recovery from the health and economic effects of the pandemic has been rather
costly, given that global demand and rising oil prices have largely advanced her
macroeconomic fundamentals. As a result of the COVID-19 pandemic, some 30 million
Africans transitioned into extreme poverty while about 22 million jobs were lost in 2021, the
trend of which may persist through 2023 (African Development Bank, 2022). While FDI is
essential to prompt economic recovery from the effects of COVID-19, its inflow into the region
and participation in global value chains remains comparatively low. This underlies the need for
more external investment in export-oriented and employment-intensive sectors (Qiang et al.,
2021). Furthermore, the inflow of FDI into SSA has, for most periods, been comparatively low
relative to other regions and the world average, but recorded a sharp increase in 2021 even in
the middle of COVID-19 (refer to Fig. 1). Despite these positive indicators, unless clean
technologies are applied in production, this increased FDI inflow may deepen environmental
degradation and worsen the level of poverty, thus hampering sustainable development (see
Akinlo & Dada, 2021). Again, besides the year 2021, the ratio falls short of other forms of
capital inflow, including remittances and foreign aid®. While this may be attributed to many
factors as evident in previous studies, such as dearth of infrastructure (Asongu & Odhiambo
2020), and inefficient institutions (Arogundade et al., 2021), it is more pertinent to examine the
empirical role of the COVID-19 pandemic on the relationship between FDI and sustainable
development, hence this study is novel.

The superiority of sustainable development indicators vis-a-vis other development
measures used in the extant literature is premised on its concerns for development now and in
the future. In the words of Kevin Urama?, the Vice President and Acting Chief Economist of
The African Development Bank: “Climate change is the most existential challenge to Africa's
development today. Finding policies that address climate adaptation and mitigation of
greenhouse gas emissions while ensuring social and economic development is one of the most
enduring policy challenges of our time”. The use of sustainable development is particularly
relevant in African literature, since the current growth in the region is achieved at the cost of
environmental quality, which tends to worsen the loss of biodiversity, food security, and
pollution-related mortalities (see Ofori et al., 2023). As evidenced in Lone and Ahmad (2020),
China, United States and the European Union, India, and Russia are some of the largest CO>
emitters in the world. While Africa contributes the least (given her relatively low CO>

3 Refer to Fig. 2
4 See African Development Bank (2022)
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emissions per capita), the continent suffers significantly for climate-related adversities, ranging
from infectious diseases to economic growth and sustainable development. As such, Africa is
excessively affected by climate change to which she loses 5% - 15% of her GDP (see African
Development Bank, 2022).

Figure 2. FDI, Foreign aid and Remittances (all inwards) in SSA
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The findings of this study provide important policy directions, not just for the SSA but
also for other regions to draw insights, especially on how the pandemic impacted the
relationship between FDI and economic development. They add to the stock of empirical
solutions and first aid to possible economic adversities, should there be any similar shock on
the SSA or the global economy in the future. In addition, the concern for the environment that
defines the term sustainable development also infers the relevance of this study in providing
reasonable decisions on environmental quality, both in the SSA region and globally.

In the second part of this study, the literature review is presented. Other sections are 3,
4, and 5, respectively, for data and methodology, empirical analysis, and conclusion.

2. Literature Review

One of the main underlying theories connecting the inflow of capital to growth and
development is the two-gap model. Chenery and Stout (1966) asserts that foreign capital
inflows complement domestic resources as a number of developing economies are constrained
with inadequate savings and/or foreign exchange to finance investment and imports,
respectively. Where domestic investment hinders economic growth, a savings gap exists; a



foreign exchange gap exists where imports exceed exports. International financing, such as
FDI, is therefore necessary in clearing any of these gaps to achieve targeted rates of growth.
Three hypotheses further define the theoretical connections between FDI and economic
growth, as explained in Sunde (2017) and some others. It is possible that FDI enhances
economic growth when it is linked with such factors as human capital and technology transfers
(FDI-led growth hypothesis), while the latter may stimulate the former due to a potentially high
profitability from increased aggregate demands and (foreign) investments (growth-led FDI
hypothesis). The feedback hypothesis proposes an interdependence between the two variables,
as improved economic growth tends to promote FDI inflows (and vice-versa).

As much as this theoretical exposition holds, some researchers are of the opinion that
FDI may not produce the desired effects on growth and development without the efficiency of
the host economy’s absorptive capacity. For example, Long et al. (2015), and Nejati and
Bahmani (2020) suppose that the extent of FDI spillovers relies on the absorptive capacity of
the host economy to promote technology transfers, among other spillovers. Therefore, there
may be negative impacts on the economy if the inflow of FDI lacks productivity spillovers. In
explaining the nexus between FDI and economic growth and the conditions necessary for this
relationship, Singh (2021) relies on the neo-classical and endogenous growth theories. While
the former (advanced by Solow, 1956; Swan, 1956) contends that FDI promotes long-run
economic growth by expanding the level of technology, the latter (see Romer, 1993;
Borensztein et al., 1998) discusses the need for supportive domestic environments to sustain
the growth process. Hence, FDI can both widen the host countries’ capital (through the
accumulation of more capital for investment) as well as improve their productivities via human
capital development, technology transfer, and linkages of local firms with foreign networks —
capital deepening (see, e.g., Cao et al., 2017).

Given the role of policy (un)certainty in the attractiveness of FDI, Nguyen and Lee
(2021) measure the effects of financial development and uncertainty on FDI in 116 economies,
between 1996 and 2017. Their estimates suggest that even though improved financial
development raises FDI inflow, policy uncertainty reduces it. In relation to the business cycle,
Doytch (2021) estimates the behavioural patterns of sectoral FDI in 19 Eastern European and
Central Asian economies, for the period 1993-2011. The author finds that besides the services
FDI inflows that rise during economic contractions and fall during expansions
(countercyclical), the other FDI inflows do not change in relation to the business cycle.

With the recent pandemic, Nawo and Njangang (2021) observe the impact of COVID-
19 outbreaks on FDI and how Sovereign Wealth Funds (SWFs) affect the relationship in 79
developing and developed economies. Based on the estimates from a cross-sectional OLS
technique, the researchers claim that both the total cases and the total number of deaths are
inversely correlated with FDI. Besides, COVID-19 is found to significantly reduce FDI in
countries without SWFs, but the effect is non-significant in countries with SWFs. Similarly,
Nwosa (2021) measures the effects of COVID-19 on stock market performance, exchange rate,

6



oil price, and its implications for FDI inflow in Nigeria. Based on daily data spanning 1
December 2019 to 31 May 2020, the researcher observes that COVID-19 negatively affects
each of the variables, even more than the 2009 and 2016 global recessions, thus having
implications for FDI inflow into the country.

In other empirical estimates, Sunde (2017) measures the impact of FDI and exports on
the growth of the South African economy and obtains that FDI stimulates economic growth,
while a unidirectional causality running from FDI through economic growth is established. In
another aspect of development, Fagbemi and Osinubi (2020) observe the connection between
FDI inflow to Nigeria and human capital development. Their estimates reveal that the effect of
FDI on human capital development is significant in the short-run, but not in the long-run. While
a unidirectional causality running from human capital to FDI is obtained, the asymmetric
effects suggest that a long-run increase in FDI inflows to a certain rate may well raise the level
of human capital development in Nigeria. Likewise, Ofori et al. (2023) evaluate the impacts of
FDI and economic freedom on inclusive green growth (IGG) in 20 SSA countries. The
researchers obtain that, unconditionally, FDI does not exert a significant effect on growth, and
that inadequate economic freedom in SSA causes FDI to reduce inclusive green growth.

In another dimension, Akinlo and Dada (2021) study the role of FDI on the link between
environmental degradation and poverty reduction using a panel of 39 SSA countries. They find
that FDI largely contributes to poverty reduction. Besides, the interaction effect of FDI and
environmental degradation mainly depends on the measures adopted: it fails to stimulate
poverty reduction when poverty is measured by household final consumption expenditure. But
when the human development index (HDI) is used as a measure of poverty, the interaction
effect enhances poverty reduction, and is harmful to poverty reduction when poverty is
measured by life expectancy. Also, Asongu et al. (2019) explore the relevance of external flows
on inclusive human development in a panel of 48 SSA countries and establish that stimulating
FDI has a net negative effect on inclusive development, and a threshold value of 33.3 (% of
GDP) is required for FDI to turn to a positive net effect on inclusive human development.

Looking forward, Dhrifi et al. (2020) observe the connection between FDI, CO;
emissions, and poverty for a panel of 98 developing economies (covering Africa, Asia, and
Latin America), spanning 1995 — 2017. Their empirical findings suggest a significant negative
nexus between FDI and poverty for other regions, except Africa; a negative relation between
FDI and CO2 emission in Africa; an inverted U-shaped nexus between FDI and CO2 emissions
in Asia; and a positive connection between FDI and environmental quality in Latin America.
Also, their global estimates suggest a reverse causality between FDI and poverty, and between
CO:2 emissions and poverty; but a unidirectional causality running from FDI through CO2
emissions. More so, Wagih et al. (2019) study the contributions of FDI, economic growth, and
energy consumption on CO: in South Asia. Among their major findings, the researchers
observe that FDI raises CO> emissions in the short-run but reduces it in the long-run. Moreover,
Sung et al. (2018) observe the impact of FDI on CO2 emissions in 28 Chinese manufacturing
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subsectors, from 2002-2015, based on System GMM estimators. Their empirical findings
support the case that FDI stimulates environmental quality by advancing environmental-
friendly technologies, thereby providing real benefits to the host economy.

Udemba and Yalgintas (2021) also investigate the role of FDI and natural resources on
environmental performance in Algeria. Based on data spanning 1970 — 2018, the researchers
show evidence of negative effects of economic growth and excessive fossil fuels use, though
FDI is confirmed to positively impact the environment. Moreover, Deng et al. (2022) evaluate
the effects of FDI, social globalisation, and finance on environmental pollution in 107
economies, based on threshold regression. Their empirical estimates indicate that FDI raises
and reduces air pollution after and before the threshold level in the overall panel, the upper-
middle-income and the low-income sub-panels; it raises environmental pollution before and
after the threshold in lower-middle-income economies. Also, financial development raises and
reduces environmental pollution, respectively, before and after the threshold levels.

In contrast to these, Singh (2021) evaluates the long-run connection of trade and FDI
to economic growth in India (from 1991 to 2019) and observe that while FDI is adversely
linked to economic growth, both the long-run and the short-run unidirectional causality exists
from economic growth through FDI. Similarly, Cao et al. (2017) explore the impact of FDI on
inequality-adjusted human development index in 23 Asian countries, covering 2013 — 2015.
Their empirical estimates reveal that the effect of FDI on human development is not significant
and FDI is observed to promote income inequality even though it reduces inequality in
education. Further, Shahbaz et al. (2018) explore the roles of FDI, economic growth, financial
development, energy research innovations, and energy consumption on CO2 emissions using
French data spanning 1955 — 2016. Their empirical findings upholds that a positive relationship
exists between FDI and CO2 emissions; energy research innovations and financial development
exert a negative effect on CO2 emissions; while consumption of energy is positively connected
with CO, emissions.

Some other studies are of the opinion that the benefits of FDI to economic growth
and/or development do not occur automatically, but through the absorptive capacity of the host
country(ies). Among these studies, Arogundade et al. (2021) examine the role of absorptive
capacity on the nexus between FDI and inclusive human development in 28 SSA countries,
from 1996 to 2018. Employing a panel smooth transition regression (PSTR) model, the authors
ascertain that the impact of FDI is nonlinear and that it is only positive on a threshold level of
institutional quality and infrastructure. Similarly, Asongu and Odhiambo (2020) investigate the
moderating role of information and communication technology (ICT) on the nexus between
FDI and economic growth dynamics in 25 SSA countries. Applying the GMM estimator on the
data for the period 1980-2014, their study finds that both the mobile phone and the internet
penetrations stimulate the impact of FDI on the overall positive net effects of the dynamics of
economic growth. In a similar sense, Aziz (2018) observes that institutional quality exerts a
positive impact on economic growth. Applying a system GMM technique on 16 Arab countries,

8



between 1984 and 2012, while measuring the impact of institutional quality on the inflows of
FDI, the empirical findings support that the ease of doing business, economic freedom, and the
international country risk guide (ICRG) measures have a significant and positive linkage with
FDI.

As much as it is evident that COVID-19 has affected the global health and economic
well-being, its mediating role on the nexus between FDI and sustainable development has not
been found in the public space. Even though there have been few empirical studies on the effect
of the pandemic on FDI (see, for instance, Nawo & Njangang, 2021; Nwosa, 2021), and on
economic growth (see, for example, Inegbedion, 2021), there is a need to establish an empirical
channel through which economic development is impacted, as a result of which this study is
novel. With respect to SSA and other developing economies, Wang and Huang (2021) support
that even though the scope of research on COVID-19 is extensive, the depth of research on the
subject is inadequate as it is more focused on advanced economies, whereas the effect of the
pandemic on sustainable development is more critical in developing countries. Hence, this
research is important for development policy in SSA as the region is among the least developed,
with poor welfare distribution. Besides, it has suffered some of the worst environmental
challenges and related adversity, especially with the complications of the COVID-19
pandemic. As part of this novelty, therefore, the index of COVID-19 is extracted from the
World Uncertainty Index database (WUI) by Ahir et al. (2020) for the empirical estimation.

Besides, there have not been sufficient studies, to date, that measure the impact of this
important capital flow on sustainable development in a panel of SSA countries. Again, the case
for sustainable development is based on its consideration of environmental quality, even as
improved economic welfare is pursued. The only studies close to what is researched in this
study are those of Cao et al. (2017) and Arogundade et al. (2021) who, however, only
concentrate on the human aspect of development, while ignoring the other vital aspects —
including the concern for the environment. Also, the latter study only considers twenty-eight
(28) SSA countries, which may not be a good representation, especially concerning the flows
of FDI into the SSA region. This research, therefore, goes a step further by examining this
important relationship that is robust to various economic, social, and environmental indicators.

Moreover, this study considers economic growth alongside other factors moderating
FDI — sustainable development nexus. This is in support of a theoretical explanation (refer to
Asongu & Odhiambo, 2020) that economic prosperity is important for economic development
since the former aids consumption and investment, employment, and other paths that promote
the general wellbeing. Finally, the study argues that a mere establishment of the nexus between
FDI and development is not much informative for policymakers, unless the value of FDI at the
threshold point is established. This is because an economy would be assumed to benefit from
FDI at the same rate over time should the nexus be linear, thus ignoring a likely threshold after
which the impact of FDI on economic growth/development diminishes or disappears. This,
however, departs from that of Asongu et al. (2019) in their use of a quadratic term to measure
the nonlinear effect; that of Ruiz et al. (2009) was not conducted on SSA.
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3. Data and Method

Hypothesis

In examining the role of COVID-19 on the nexus between FDI and sustainable development,
the following hypotheses are formulated:

H1: COVID-19 impacts sustainable development, directly and through the inflows of FDI.

H2: in addition to HI, other economic variables (such as growth and financial development)
moderate the nexus between FDI and sustainable development

H3: The SSA economy does not benefit from FDI at the same rate over time; there is a
threshold below (or beyond) which the initial impacts of FDI on economic growth and
sustainable development change.

Model

Following the Two-Gap and other aligning theories, and some earlier studies, the following
models are specified to study the relevance of COVID-19 in the relationship between FDI and
sustainable development in the SSA.

SDi = yo +y1FDIy +y,COVID19; + y3X;e + v [1]

SDit = Vo + y1FDIy; +y,COVID19;, + ysGDPPCy; + y4DCPS;; + ys(FDI *
COVIDlg)lt + ys(FDI * GDPPC)lt + )/6(FDI * DCPS)lt + )/7Xit + Vit [2]

In equation [1], the relationship between FDI, COVID-19 and sustainable development
(SD) is examined in a panel of 38 SSA countries. Equation [2] is specified to examine the
moderating role of COVID-19 on the nexus between FDI and sustainable development. The
other interactive roles observed in equation [2] are those of economic growth (GDPPC) and
financial development (DCPS). Other important drivers of sustainable development are
captured by X. These include some social variables (school enrolment (NSER), electricity
(PAEL), life expectancy (LEB), urbanisation (URB), health (DGGHE)), economic, monetary
and financial variables (government size (SIZEG), interest rate (LIR), natural resources (NRR),
foreign aid (FA), household consumption expenditure (HFCEG)). y; (i = 0,1,2,...,38) denotes
the representative parameters for the intercept and slope coefficients; v;; is a residual term,
which captures the impacts of other variables that are not included in the model; i represents
the cross-section (countries); t is the time-series (in years).

These equations are estimated using the instrumental variable regression (with OLS and
GMM options). This method is useful where the distribution of error cannot be said to be
independent of the distribution of the explanatory variables. While the IV regression generates
efficient estimates of the coefficients as well as consistent estimates of the standard errors, the
GMM option better controls for heteroscedasticity of unknown forms (Baum, et al., 2003
Hansen, 1982).

Furthermore, equation [3] is constructed to measure a possible nonlinearity in FDI —
SD relations. In order to identify the values of FDI for which its relationship with economic
growth and sustainable development changes, we both incorporate the non-linear term of FDI,
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and apply a fixed effects panel threshold regression technique developed by Hansen (1999). In
each of these cases, the values of FDI at the reversal points are estimated, thereby allowing for
more-efficient decisions.

.Lli+0C1Xi‘t+ﬁ1FDIi‘t+Si‘t,FDli<]/
Mi+“2Xﬁt+B2FD“I+SLbFDHZV

SD;; = { [3]

where SD is the dependent variable; X is the vector of independent variables; FDI is the
threshold variable; i and t denote country and time, respectively; g, and B, and o<; and «,

are, respectively, the coefficients of the threshold and independent variables; ¥ is the threshold

value; U; denotes the fixed effects; and ¢; . is the error term with constant variance, zero mean,
and independently and identically distributed (see, e.g., Liu et al., 2020).

Finally, equation [1] is disaggregated into economic growth (RGDPPC), environment
(GHG; CO»), and human development (HDI) — as a robustness check — as a result of which
equations [4] and [5] are constructed.

{ HDI= Yo + ViFDILy +y,COVID19;, + y3X; + vy [4]
RGDPPC=
GHG= Yo + Y1FDIy +y,COVID19; + y,GDPPCGR;, +,GDPPCGRSQ,,
+Y3Xie + Vit
COo2=

[5]

Data

A panel of 38 SSA economies represent the sample of the analysis, covering 2000 — 2022,
subject to data availability. The measurement of each variable and data source are presented in
Table 1.

Table 1: Variable Descriptions and Data Sources

Variable Measurement Data Source
Coronavirus Disease 2019 It is calculated by counting the World Pandemic  Uncertainty
(COoVID-19) percent of the word “uncertain” (or  Index (WPUI)

Human Development (HDI)
Institutions (ROL)

Sustainable Development (SD)

Foreign Direct Investment (FDI)

Greenhouse Gases Emissions
(GHG)

Carbon dioxide Emissions (CO,)
Economic Growth (GDPPC /

RGDPPC / GDPPCGR)

its variant) in the EIU reports;
multiplied by 1,000,000

Human  Development  Index;
ranges between zero and one
Rule of Law; percentile rank

Adjusted net savings, excluding

particulate  emission  damage
(current US$)
Foreign direct investment, net

inflows (% of GDP)

Total greenhouse gas emissions (kt
of CO2 equivalent)

CO2 emissions (kt)

GDP per capita (current US$) /
GDP per capita (constant 2015

UNDP; Our World in Data

World
(WGI)

Governance Indicators
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US$) / GDP per capita growth
(annual %)
Foreign Aid (FA) Net official development

assistance and official aid received
(constant 2020 US$)

Household Consumption Households and NPISHs final
Expenditure (HFCEG) consumption expenditure (% of
GDP)
Natural Resources (NRR) Total natural resources rents (% of
GDP) .
Size of Government (SIZEG) General government final World Development Indicators

consumption expenditure (annual (WD)

% growth)

Interest Rate (LIR) Lending Interest Rate

Financial Development (DCPS) Domestic credit to private sector
(% of GDP)

Health (DGGHE) Domestic general government
health expenditure (% of GDP)

School enrolment (NSER) School enrollment, secondary (%
net)

Electricity (PAEL) Access to electricity (% of
population)

Life Expectancy (LEB) Life expectancy at birth, total
(years)

Urbanisation (URB) Urban population (% of total
population)

Fossil Fuel (FFEC) Fossil fuel energy consumption (%
of total)

Renewable Energy (REC) Renewable energy consumption

(% of total final energy
consumption)

4. Result and Discussion

This section presents the empirical results, which incorporate fifteen (15) estimations as shown
in Tables 3, 4, 5, and 6. The results of the IV regressions (with OLS and GMM options) are
presented in Table 3, where the empirical relationship between FDI, COVID-19 and
sustainable development is obtained. These estimates are robust to, and efficient for, arbitrary
autocorrelation and heteroscedasticity. Besides, instruments validity and relevance are
important questions in this estimation method. While controlling for the country heterogeneity
in each of the estimates, the coefficients of Kleibergen-Paap rk LM statistic and Hansen J
Statistic respectively confirm that the models are neither under-identified nor over-identified.
The efficiency of these estimates is further confirmed by relatively high values of R-squared;
significant values of F-statistics; and AR(2) statistics, which validates the absence of second-
order serial correlations in the residuals.
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Table 2: Pairwise correlations

Variables @ (2) 3 4 ©) (6) ) (8) ©)] (10)
(1) ANSC 1.000

(2) FDI 0.231*  1.000

(3) COVID-19 -0.301* -0.092*  1.000

(4) LEB 0.350* 0.666* -0.028  1.000

(5) NSER 0.207* 0.147* -0.215* 0.135*  1.000

(6) DCPS 0.116* 0.067* -0.038 0.207* 0.067*  1.000

(7) GDPPC 0.154* 0053 0032 0006 0021 -0.065%  1.000

(8) SIZEG 0.285% 0035 0025 0.115% 0027 0.117* 0.152*  1.000

(9) NRR 0.330* 0.655* -0.053 0.971* 0.140* 0.209%* -0.092* 0.107*  1.000

(10) DGGHE 0.534* 0.463* -0.377* 0.631* 0.189* 0.169* -0.019 0.173* 0.634*  1.000

*** p<0.01, ** p<0.05, * p<0.1

As presented in Table 2, with the exception of COVID-19 that shows a negative degree
of relation with sustainable development, the results of the correlation analysis suggest that
each of FDI, life expectancy, school enrolment rate, financial development, government size,
economic growth, health expenditure, natural resources, and household consumption
expenditure is positively correlated with sustainable development.

Baseline Estimates

The empirical results in Table 3 support that sustainable development is influenced by its
previous value. Given a positive and significant coefficient, at 1% level, the estimate
establishes that sustainable development is persistent. Defying the a priori expectation, the
coefficient of FDI is observed to be negative, but does not exert a statistically significant
relationship with sustainable development. This result holds even with different specifications
and estimation techniques, as demonstrated in columns 2, 3, and 4, and aligns with that of Ofori
et al. (2023). This explains that Africa’s sustainable development agenda has not really
benefitted from the inflow of FDI into the region, possibly because of a relatively low level of
FDI inflows into the region. While Europe, Latin America and the Caribbean, East Asia and the
Pacific, and North Africa had FDI inflows of 30.34%, 13.25%, 26.45%, and 17.33%, respectively,
between 2010 and 2016, the SSA region only had 1.87% of the world net FDI. With the COVID-19
pandemic, FDI inflows to the SSA region declined by 12%, while the investment flows to entire
Africa was only 5.2% of the world FDI in 2020 (see, e.g., Adegboye & Okorie, 2023; UNCTAD,
2022a).

Table 3: Estimation of Coefficient

DV = ANSC oLs 2-Step GMM

DCPS -0.003 -0.005 -0.005
(0.008) (0.013) (0.013)

GDPPC 0.009 0.023* 0.024*
(0.009) (0.014) (0.014)

SIZEG -0.017%** -0.018%* -0.019%*

(0.005) (0.009) (0.009)
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NRR -0.014 -0.338* -0.379*

(0.025) (0.187) (0.205)
DGGHE 0.016*** 0.021*** 0.023***
(0.002) (0.004) (0.005)
HFCEG 0.012*** 0.017*** 0.017***
(0.002) (0.003) (0.003)
LIR 0.002** 0.001 0.001
(0.001) (0.001) (0.001)
L.ANSC 0.485*** 0.431%** 0.427***
(0.028) (0.048) (0.050)
FDI -0.044 -0.012 -0.054
(0.030) (0.034) (0.036)
COVID-19 -13.884*** -11.097*** -54,754**
(2.033) (4.210) (24.811)
LEB 0.024 0.200* 0.217*
(0.019) (0.106) (0.115)
URB 2.543 -3.190 -3.764
(2.497) (4.799) (5.039)
NSER 0.001** 0.001** 0.001***
(0.0005) (0.001) (0.001)
FA -0.011 0.026 0.034
(0.009) (0.031) (0.033)
PAEL -0.002%*** - —
(0.001)
FDI_COVID-19 - - 0.026*
(0.015)
Observation 836 836 836
F-Stats 38.38*** 37.21%** 35.01%**
Country Effect YES YES YES
R-Squared 0.698 0.636 0.624
Kleibergen-Paap rk - 15.689*** 13.955***
LM statistic
Hansen J Statistic Identified Identified Identified
AR(2): Prob. - 0.225 0.224

Note: Standard errors are in parenthesis; ***, ** & * imply significance at 1%, 5% & 10% level

Furthermore, COVID-19 follows the a priori expectation as the sign of the coefficient
suggests that it is negatively connected to sustainable development. This finding is consistent
with Adegboye and Okorie (2023), whose COVID-19 dummy shows a negative nexus with
human development. This is expected, given that the pandemic has adversely affected nearly
all economic activities, including those of SSA region. Although SSA recorded some of the
lowest cases and deaths from COVID-19°, the region has witnessed some of its worst economic
impacts arising from slower growth and the first recession in more than two decades (World
Bank, 2020), while the progress towards the attainment of SDGs has been slow in the region
and globally (Tonne, 2021). This is also in tandem with Nguyen and Lee (2021), who infer that
policy uncertainty reduces FDI inflows, thus hampering sustainable development. A positive
effect with a statistical significance is, however, obtained when FDI is interacted with COVID-
19. This supposes that even though FDI does not directly promote development in SSA, its
inflows tend to reduce the negative effect of COVID-19 on sustainable development.
Specifically, FDI is found to reduce the negative impact of COVID-19 on sustainable
development by 0.026%.

® Refer to Appendix B
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While each of foreign aid, urbanisation, and financial development does not exert a
significant impact on sustainable development, the level of education is found to be positively
connected to sustainable development. This infers that sustainable development rises by 0.001%
when the school enrolment rate increases by 1%. This aligns with the finding of Dhrifi (2020)
who recognises education as a weapon against poverty. This is because increased school
enrolment promotes skills and knowledge that are necessary for higher wages and increased
income for meeting necessities, thus enhancing the standard of living. In the same way, each
of the coefficients of health expenditure, household consumption expenditure, interest rate,
economic growth, and life expectancy is significant and positively affects the level of
sustainable development. On the contrary, an increase in government size adversely affects the
level of sustainable development. The coefficient of natural resources endowment is equally
negative, thus confirming the Dutch disease syndrome in the SSA region.

Extended Results and Robustness Tests

For the robustness tests of the results in Table 3, the estimate is repeated for each of the sub-
regions in the entire sample considered (Southern Africa, Eastern Africa, and West Africa), as
presented in Table 5. Further, to empirically capture the UNGA'’s definition of sustainable
development adopted in this research, the model is repeated for economic growth, human
development, and the environment and the estimates are presented in Table 4. Finally, the rule
of law (a measure of institutional quality) is incorporated into the model, while the relationship
is further examined for the non-linear effects.

In Table 4, the estimates in columns 2, 4, 5, and 6 confirm the main findings of the
baseline estimates. Specifically, FDI does not exert a significant relationship with economic
growth, human development, and the environment. In column 3 of the table (where the
threshold effects of FDI on economic growth is presented), the coefficient of FDI after the
second threshold validates that FDI does not exert a significant relationship with economic
growth in the long-run. The coefficient of COVID-19, however, depicts that it reduces each of
economic growth and human development by 9.455% and 0.0002%; it also reduces GHG and
CO2 by 524.647% and 297.033%, respectively.
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Table 4: Estimation of Coefficient

Dep. Var. RGDPPC RGDPPC GHG HDI CO;
2-Step GMM
DCPS -0.034*** -0.015 0.229 -1.56e-06*** -0.879
(0.010) (0.027) (0.803) (4.36e-07) (0.948)
GDPPC - — — 1.20e-06*** —
(4.45e-07)
SIZEG 0.009** 0.004 1.027** 8.35e-08 0.431
(0.004) (0.012) (0.517) (3.70e-07) (0.537)
NRR 0.095 -0.007 -55.539** -0.00002 -41.167**
(0.118) (0.054) (25.301) (0.00002) (20.128)
DGGHE -0.0004 -0.0003 — 5.84e-07** -
(0.003) (0.003) (2.50e-07)
HFCEG -0.001 0.008** — 3.49e-08 -
(0.001) (0.003) (7.18e-08)
LIR 0.0002 0.002 -0.057 -5.01e-09 -0.075
(0.0005) (0.001) (0.063) (3.69e-08) (0.069)
L.GHG/L.CO, - — 13.026** — 7.285**
(5.699) (3.702)
L.RGDPPC [ 0.970*** — — 0.935*** -
L.HDI (0.045) (0.014)
FDI -0.020 -0.137 -0.985 3.37e-07 4.163
(0.028) (0.114) (1.648) (1.30e-06) (2.961)
COVID-19 -9.455*** -50.089* -524.647*** -0.0002* -297.033*
(3.353) (28.345) (127.859) (0.0001) (166.154)
LEB -0.112* 0.007 — 1.62e-07 -
(0.064) (0.040) (8.10e-07)
URB 6.332* 41.917%** -493.668** 0.0004** -533.037**
(3.845) (5.291) (213.586) (0.0002) (240.577)
NSER -0.001** -0.004*** 0.059** -1.31e-08 0.051
(0.0004) (0.001) (0.031) (1.80e-08) (0.036)
FA 0.032 — 0.053 8.34e-07*** 5.804
(0.033) (0.472) (2.27e-07) (4.628)
FDI_COVID19 0.027*
(0.017)
GDPPCGR - — 6.221** — 5.863**
(2.604) (2.431)
GDPPCGRSQ - — -0.0003** - -0.0003**
(0.0001) (0.0001)
FFEC - — 0.019 - -0.070
(0.075) (0.071)
REC - — 0.873*** - 1.348%**
(0.144) (0.237)
PAEL - — -0.135** -2.28e-08 -0.101
(0.062) (4.66e-08) (0.084)
Observation 836 874 836 790 836
F-Stats 3606.00%** 15.13*** 213.44*** 8302.55%** 268.09***
Country Effect YES YES YES YES
R-Squared 0.99 0.28 0.894 0.99 0.852
Kleibergen-Paap 11.036** 5.603** 4.849** 5.107**
rk LM statistic
Hansen J Statistic Identified Identified Identified Identified

Note: Standard errors are in parenthesis; ***, ** & * imply significance at 1%, 5% & 10% level

Note: The threshold effect test is only significant for the Double Threshold, thus the second threshold coefficients
are presented for FDI and DCPS in column 3. The coefficient of FDI turns insignificant after the second threshold
(see column 3); this occurs at the threshold value of 17.43%. Similarly, the coefficient of DCPS remains
insignificant even after the second threshold at 17.69%.
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While the reductions in the rates of economic growth and human development confirm
the projections of earlier researchers and various international organisations at the start of the
pandemic (see, e.g., OECD, 2020a; Lone & Ahmad, 2020; Fagbemi, 2021), the environment
effect may be attributed to a significant reduction in manufacturing (and other emitting)
activities during the pandemic. In addition, the size of government stimulates economic growth,
but raises the level of greenhouse gases emission, thus reducing the level of sustainable
development. This is evident in Tables 4 (columns 2 & 4) and 3 (columns 2, 3 & 4), respectively.
While this positive growth-effect may be attributed to government expenditure on cash
transfers and access to socioeconomic overheads, the negative environment-effect may be that
a large proportion of those spending have been on environmentally degrading goods and
services. Moreover, the EKC hypothesis is validated, as the linear and non-linear terms of
economic growth are, respectively, positive and negative (see columns 4 & 6). One other
interesting finding is the coefficients of urbanisation in Table 4 (columns 2, 3, 4, 5, & 6), which
provides that it raises economic growth, reduces environmental degradation, and improves the
level of human development in the SSA region.

These key findings equally hold in Table 5, where the empirical model is estimated on
the sub-regions. In each of Southern Africa, Eastern Africa, and West Africa, FDI does not
exert any significant influence on sustainable development. On the contrary, COVID-19
reduces the levels of sustainable development by 31.79%, 7.72%, and 28.73%, respectively.

Table 6 presents extended results, where institutional quality is incorporated into the
model, as shown in column 3. The non-linear effect of FDI on sustainable development is
presented in columns 2, 4, and 5 of the table. In each of these estimates, COVID-19 is still
observed to have a negative relationship with sustainable development. However, the
insignificant FDI — sustainable development nexus turns significant when the institutions
variable and the non-linear term of FDI are introduced into the model. Specifically, the
estimates in Table 6 (columns 2, 4, and 5) argue that FDI promotes sustainable development,
but the positive effect turns negative with a sustained increase in FDI inflows®.

& The ratio of FDI to adjusted net savings at the reversal point is estimated at 13.575%
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Table 5: Estimation of Coefficient for the Sub-Regions

DV = ANSC Southern Africa Eastern Africa West Africa
L.ANSC 0.484*** 0.400%** 0.541***
(0.045) (0.064) (0.043)
FDI -0.270 0.056 -0.088
(0.393) (0.147) (0.093)
COVID-19 -31.790*** -7.721%** -28.733***
(7.643) (2.515) (3.476)
LEB 0.014 1.647%** -0.602**
(0.034) (0.428) (0.263)
URB 6.986 -26.023*** 11.514**
(9.597) (7.180) (5.808)
NSER 0.024 -0.001 0.003
(0.030) (0.003) (0.002)
DCPS 0.036 -0.012 0.0005
(0.032) (0.034) (0.032)
GDPPC 0.007 0.014 0.077*
(0.025) (0.0112) (0.042)
SIZEG -0.150%** -0.072 -0.008
(0.026) (0.047) (0.015)
NRR -0.369 -0.045 -0.052
(0.578) (0.064) (0.101)
DGGHE 0.555*** 0.064*** 0.042***
(0.039) (0.011) (0.008)
HFCEG 0.234*** 0.072%** 0.008
(0.031) (0.017) (0.007)
LIR -0.109 -0.002 0.006***
(0.125) (0.006) (0.002)
FA -0.147*** -0.054* 0.098
(0.053) (0.031) (0.089)
PAEL -0.022 -0.008 -0.0004
(0.050) (0.006) (0.004)
Observation 242 176 330
F-Stats 67.36%** 26.17%** 42.69***
Country Effect YES YES YES
R-Squared 0.8746 0.7730 0.7847

Note: Standard errors are in parenthesis; ***, ** & * imply significance at 1%, 5% & 10% level
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Table 6: Estimation of Coefficient (Non-linear Regression Analysis)

ANSC 2-Step GMM
DCPS -0.008 0.016 -0.010 -0.043
(0.014) (0.024) (0.014) (0.209)
GDPPC 0.011 0.034* 0.015 0.012
(0.014) (0.020) (0.027) (0.014)
SIZEG -0.017* 0.010 -0.016* -0.015*
(0.010) (0.019) (0.009) (0.009)
NRR -0.448* -1.209 -0.415* -0.406**
(0.259) (0.860) (0.240) (0.208)
DGGHE 0.027*** 0.003 0.025*** 0.025***
(0.007) (0.012) (0.006) (0.006)
HFCEG 0.018*** 0.014*** 0.018*** 0.017***
(0.004) (0.004) (0.004) (0.004)
LIR 0.001 0.001 0.001 0.001
(0.001) (0.002) (0.001) (0.001)
L.ANSC 0.389*** 0.396*** 0.396*** 0.399***
(0.066) (0.066) (0.062) (0.058)
FDI 0.543** -0.126* 0.621** 0.588***
(0.275) (0.069) (0.279) (0.238)
FDISQ -0.0002** - -0.0002** -0.0002*
(0.0001) (0.0001) (0.0001)
COVID-19 -47.122** -17.831%** -0.939** -9.925**
(21.088) (5.070) (4.567) (4.582)
LEB 0.279 0.038 0.258 0.253*
(0.174) (0.034) (0.162) (0.142)
URB -4.264 -10.316 -3.806 -3.801
(6.117) (9.777) (5.789) (5.769)
NSER 0.001*** 0.002** 0.001*** 0.001***
(0.001) (0.001) (0.001) (0.001)
FDI_COVID-19 0.022* - — -
(0.013)
FDI_GDPPC - - -1.50e-06 —
(9.32e-06)
FDI_DCPS - - — 0.00002
(0.0001)
FA - -0.014 — —
(0.014)
PAEL — -0.005** — —
(0.002)
ROL - 3.206* — -
(1.898)
Observation 836 760 836 836
F-Stats 28.33*** 13.20%** 29.54*** 28.53***
Country Effect YES YES YES YES
R-Squared 0.586 0.249 0.602 0.605
Kleibergen-Paap rk 8.016*** 2.649* 8.770*** 10.001***
LM statistic
Hansen J Statistic Identified Identified Identified Identified
F- test (Prob) - - 0.642 0.837

Note: Standard errors are in parenthesis; ***, ** & * imply significance at 1%, 5% & 10% level
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Discussion

Even though FDI is expected to stimulate economic growth and development in the SSA region,
each of its observed effects on economic growth, the environment, and human development is
found to be statistically insignificant. These confirm that variations in FDI do not explain the
variations in economic growth, environment, and human development in the SSA region. When
this effect test is applied on sustainable development, FDI is still largely observed to exert no
significant relationship with sustainable development in SSA — though with a significant
negative effect in non-linear estimates and when institutions variable is incorporated into the
model. There are a few reasons why this finding may hold in Africa. First, foreign firms tend
to take a larger share and drive domestic firms out of the market when they are fully integrated
into the system. This is because of their greater access to superior technologies and the fact that
they are able to attract the best workers with higher wages than the domestic firms. This may
afford foreign investors some monopoly powers to raise their prices, leading to a long-run
negative impact on sustainable development. Similar to this is the resource-seeking nature of
FDI inflows into the region, as a large proportion is directed towards the oil and gas sector; a
sector that is usually seen as weak in terms of both backward and forward linkages with the
rest of the economy (Adeniyi et al., 2012; Ehigiamusoe & Lean, 2019). Moreover, FDI
stimulates growth and development when there is optimal capacity utilisation in the host
economies, such as efficient governance and financial institutions. Unfortunately, the SSA
region is characterised by institutional challenges; a case in point is the ravaging disruption of
democratic systems witnessed in many countries in the region in the last few years. The loss of
confidence from these often hampers the performance of FDI inflows. This is because the SSA
region’s operating environment is attributed to weak legal framework and bureaucratic
bottlenecks (see, e.g., Fagbemi & Osinubi, 2020; Nyuur et al., 2014).

In addition, natural resources endowment is observed to have no significant and, where
it is significant, negative relationship with economic growth and sustainable development.
Because the natural resources sector is the major driver of the SSA economy, however, both
the direct and interactive roles of financial development are found to be largely insignificant
and, where it is significant, negative. This equally explains why the interactive role of economic
growth on FDI — sustainable development is insignificant, even though economic growth is
observed to stimulate both human and sustainable development indicators. While explaining
the insignificant moderating role of financial development on FDI — sustainable development
nexus, this finding contends that providing domestic private sectors with more financial
resources might not produce the expected impact on growth and sustainable development
because of their minimal involvements in the growth and development process (see Adeniyi et
al., 2012).

Even though the index of COVID-19 is found to exert a significant and negative
relationship with economic growth, human development, the environment, and sustainable
development, further empirical finding reveals that FDI reduces the negative effect of the
pandemic on sustainable development. This argues that, among the countries in SSA, those
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with increased FDI inflows experience some relieves in the negative impact of COVID-19. In
general, Africa records the largest increases in FDI flows, having benefitted from six out of the
top fifteen Greenfield megaprojects in 2022. Thus, the value of Greenfield projects nearly
quadrupled (from $52 billion in 2021 to $195 billion in 2022), with the largest project increases
in the construction, extractive, as well as energy and gas supply sectors (UNCTAD, 2023).
This further highlights that FDI to Southern Africa returned to the pre-pandemic level, at $6.7
billion after the peak in 2021; FDI to East Africa increased by 3% (to $8.7 billion), while the
flows to Central Africa declined by 7% (to $6 billion). This interaction effect may, therefore,
be explained in relation to business cycle. As reported earlier, the pandemic has caused the
SSA region to witness some of its worst economic impacts arising from slower growth and first
recession in decades. This supposes that the increase in FDI inflows may be attributed to the
fact that the domestic assets are less expensive and more attractive to foreign investors (Doytch,
2021), thereby reducing the negative effect of COVID-19 on sustainable development.

5. Conclusion

This research investigates the role of COVID-19 on the relationship between FDI and
sustainable development in SSA. The empirical analysis relies on a panel data from 38 SSA
countries, covering 2000 — 2022. Further, this study estimates the threshold values at which the
patterns of the relationship between FDI and economic growth, on the one hand, and FDI and
sustainable development, on the other hand, change. Besides, the interactive roles of COVID-
19 and other important economic variables are measured in these empirical associations.

The estimates from the instrumental variable regressions (with OLS and GMM options)
reveal that FDI does not exert the required effect on economic growth and development.
Specifically, FDI does not have a significant impact on sustainable development in the linear
estimates, and a negative effect in the non-linear estimates. When the effect of FDI is further
analysed on economic growth, the environment, and human development, the estimates remain
consistent. Another important form of capital flow, foreign aid, is found to have an insignificant
effect on sustainable development. While COVID-19 reduces the levels of economic growth,
the environment, human development, and sustainable development, the moderating effect
shows that FDI reduces the negative effect of COVID-19 on economic growth and sustainable
development. Other important findings suggest that urbanisation promotes economic growth
and human development, and reduces environmental degradation; government size increases
the rates of growth and environmental degradation, thereby reducing sustainable development.
Even though economic growth raises the levels of human and sustainable development, natural
resources adversely affects sustainable development — thus, confirming the Dutch disease
syndrome. Finally, it is observed that rule of law promotes sustainable development; financial
development does not exert a significant connection with sustainable development, and
negatively affects economic growth and human development, yet the interaction effects of
economic growth and financial development on sustainable development is statistically
insignificant.
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In view of these findings, this research recommends that appropriate economic
environments that entrench the rule of law — devoid of nepotism, cronyism, and other
institutional deficiencies — should be provided. This would not only enhance innovation,
healthy competition, and environmental consciousness, but would also encourage both the
existing and new foreign investments. While doing this, the SSA countries should promote
environmentally sustainable and technology-intensive FDI inflows (in such areas as green
technologies) in order foster economic growth, environmental quality, and sustainable
development. As much as foreign investments are targeted, it should be in such a way that the
domestic investments are allowed their rights of place in the SSA economy through equal
market access and stable policies. The resulting economic prosperity from these actions
ultimately promotes the environment, as validated by the EKC hypothesis, especially with
sustainable strategies as green investments.
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Appendix
Appendix A: List of Countries Considered

Benin Congo, Dem. Rep. Guinea Senegal
Botswana Congo, Rep. Guinea-Bissau Seychelles
Burkina Faso Cote d'lvoire Kenya Sierra Leone
Burundi Eswatini Lesotho South Africa
Cabo Verde Ethiopia Madagascar Tanzania
Cameroon Gabon Mali
Comoros Gambia, The Mauritania
Togo Ghana Mauritius
Uganda Angola Mozambique
Zambia Namibia Nigeria
Zimbabwe Niger Rwanda
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