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Abstract

Poverty has been one of the major setbacks to the overall social and economic development. The study examines the link between
foreign direct investment (FDI), external debt, and the reduction in poverty in 30 Sub-Saharan African countries from 2006 to 2020.
This research study used Principal Component Analysis (PCA) vis-a-vis panel unit root/stationarity test, correlation analysis/multi-
collinearity test, Hauman test, Two-Step GMM estimation, Arellano-Bond, Wald test, and post estimation test for the analysis. The
descriptive statistics indicate a statistically significant variability in economic indicators with non-normal distributions showing the
multifaceted economic settings of the SSA, utilizing secondary data available from WDI (2023). The result of the Generalized Method
of Moments (GMM) estimator indicates FDI, showing that poverty has a statistically negatively insignificant impact on poverty re-
duction in SSA. These benefits could depend on institutional quality, absorptive capacity, and sectoral allocation. The result on the
external debt also indicates significant positive effects on poverty, whereas the interaction between FDI and external debt (EXT)
shows a negative and weak correlation. This suggests heavy reliance on both FDI and external debts and could hinder the speed of
poverty reduction. The lagged dependent variable confirms the tough persistence reduction in poverty. Outcomes of the result on
trade openness and inflation revealed a significant positive effect on poverty reduction, while government size, though, but showing
negatively significant effect in eradicating poverty in the regions. Thus, suggest the need for policymakers in SSA countries to ade-
quately manage their external financing, while promoting inclusive trade and optimized public spending to ensure growth trans-

forms into reasonable poverty reduction.
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INTRODUCTION

Looking at it from a wider perspective, poverty reduction is
seen as one of the most critical issues undermining the
growth and economic development of every nation. This be-
comes necessary where approximately 719 million people
living worldwide live below the purchasing power parity line
of $2.15 per day as of 2020, representing a persistent ex-
treme poverty level in the global economic development
(World Bank, 2022). The largest portion of the population
goes to the sub-Saharan African countries, with approxi-
mately 648 million people. This represents the highest con-
centration of most vulnerable poor individuals, accounting
for averagely 60% of the nations (Schoch, Kofi, Lakner &
Friedman, 2022). Thus, poverty in Sub-Saharan Africa now
stood at 53% in 1990, while a notable reduction was found
in 2009 and 2019, respectively. The total number of poor
people increased on average to 391 million in 2019 from 278
million in 1990. This implies that, whilst the individual stand-
ard of living has improved tremendously. Even though the
rate of reduction is not commensurate with the rapid popu-
lation growth rate in the region (Schoch, Kofi, Lakner &
Friedman, 2022).

Winkler (2013) observed that a reduction in poverty can be
attained through different economic and social channels,

which include sustainable economic growth, human capital
development, creation of job opportunities, infrastructural
development, and accessibility to capital formation. Invest-
ment performs a key function in the nation’s economic de-
velopment, as it enhances productive capacity, stimulates
employment opportunities, and raises household incomes,
thereby leading to poverty reduction. However, other fac-
tors like trade openness, quality of governance, inflation,
and population growth could also have a tendency to influ-
ence the poverty results, while external debt and foreign di-
rect investment (FDI) show major direct external financing
mechanisms through which capital constraints can be re-
laxed (Zaghdoudi, 2018).

According to Shamim et al. (2014), FDI provides a channel
for development owing to its capability to create employ-
ment, facilitate technology transfer, improve managerial
practices, and incorporate host economies into worldwide
value chains. Foreign investment has contributed im-
mensely to poverty reduction through the expansion of in-
come-generating opportunities, increasing productive ca-
pacity, and improving household welfare. The net FDI in-
flows accounted for over 2.7% of world GDP in the 2000s

* Corresponding author: Tel.: +23 480 3612 7131; Email: agrahman@unilorin.edu.ng

https://orcid.org/0009-0005-5010-6078

® @ This article is published under the Creative Commons CC-BY-ND License (http.//creativecommons.org/licenses/by-nd/4.0/). This license permits use, distribution,
and reproduction, commercial and non-commercial, provided that the original work is properly cited and is not changed in anyway.

BY ND



80

(World Bank, 2023). This underscores its role as a source of
financial development in both developed and underdevel-
oped nations (World Bank, 2023). In Sub-Saharan Africa, FDI
inflows change over time, thereby making the execution of
various policy reforms attractive and sustainable to foreign
investment (Arogundade et al.,, 2022). Various research
studies have shown that FDI can assist in poverty reduction
in certain situations, its effect depends on institutional qual-
ity, structural uniqueness, and the nature of poverty policies
adopted (Dada & Akinlo, 2021).

According to Shabbir and Yasin (2015), when countries
source their capital for financial development through an ex-
ternal means, this can lead to an increase in foreign capital
required for investment and developmental projects that
could improve the welfare of the citizenry. In order to im-
prove the welfare of its people, the sub-Saharan African gov-
ernments have sought to develop the living standard of their
people through promoting growth across all the key sectors,
such as employment generation, infrastructural expansion,
and the like. However, this could not be realized due to in-
adequate domestic financial resources that have con-
strained many governments as a result of reliance on exter-
nal debt. External borrowing plays a major role in supple-
menting domestic savings deficit and financing development
programmes (Sulaiman & Azeez, 2012). Hence, there is a sig-
nificant positive impact on human development when exter-
nal debt is maintained below an optimal threshold of 41.76%
(Zaghdoudi, 2018).

According to the World Development Indicators reports,
Sub-Saharan Africa’s total external debt stock increased
from about US$272.85 1973 to US$3,672.79 million in 1990,
while debt servicing rose from USS$S28.87 million to
US$225.87 million in the same period. By 2021, total exter-
nal debt stock had reached US$16,454.07 million, with debt
servicing amounting to US$1,743.30 million. South Africa
and Nigeria recorded the highest debts of US$170 and
USS$76.2 billion, respectively, while Comoros and Sdo Tomé
and Principe had the lowest debt stocks at US$337 million
and US$306 million (World Development Indicators [WDI],
2023).

One of the pressing methodological issues as regards empir-
ical studies on poverty is how poverty reduction is meas-
ured. Standard approaches usually rely on single-dimen-
sional measures such as income levels or household con-
sumption, which reflect only the financial aspect of welfare.
However, the multidimensional measure, like the Human
Development Index, reflects the non-monetary measures,
including education and health. Owing to the natural multi-
faceted nature of poverty reduction, the study adopts Prin-
cipal Component Analysis (PCA) to create multiple poverty
reduction measures that combine HDI and per capita con-
sumption. PCA combines several indicators into a single in-
dex by capturing the highest proportion of variation, offer-
ing a good depiction of improvements in overall well-being
across both monetary and social dimensions.

This approach enhances the observed assessment of the
bond between external financial flows and poverty reduc-
tion beyond what individual indicators can provide. Thus,
this study investigates how foreign direct investment and
external debt influence the reduction in poverty in Sub-Sa-
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haran Africa. In particular, the multidimensional poverty re-
duction index created by Principal Component Analysis
(PCA) to assess how foreign direct investment influences
poverty reduction, investigates the role of external debt on
poverty reduction, and further assesses their combined im-
pact on poverty outcomes.

Research Problem

The Sub-Sahara Africa has experienced different and rela-
tively slow growth as regards poverty reduction despite the
consistent inflows of foreign direct investment and growing
dependency on external debt. The overall total of people liv-
ing below the international poverty line increased from
around 278 million in 1990 to over 391 million in 2019, de-
spite the fall in poverty incidence over time. Schoch and Lak-
ner (2020) observed that several efforts made to eradicate
poverty in the region have not been successful due to an in-
crease in population. Not only that, but the inflows of for-
eign direct investment also portray a major fluctuation in ex-
ternal debt, which rose from US$272.85m in 1973 to
USS$16,454.07m in 2021 (WDI, 2023). This development
raises a very important question as regards the effectiveness
of foreign direct investment and external debt loans on in-
clusive and sustainable poverty reduction outcomes. In ad-
dition, a critical analysis of the impact of FDI and external
debts remains inconclusive as a result of variation in sensi-
tivity due to model specification and poverty indicators.
Therefore, it becomes a notable gap which this study aims
to fill concerning the impact of (FDI and external debt in
eradicating poverty using a multidimensional broad frame-
work in sub-Saharan Africa.

LITERATURE REVIEW

Theoretical Framework

The theory is built on Ragnar Nurkse’s vicious cycle of pov-
erty theory and Harrod—Domar’s investment-led growth
theory. This theory found poverty to be self-acclaimed and
very difficult to escape due to some interconnected factors,
thereby restraining efforts toward poverty reduction.
Nurkse's (1953) theory explained the factors hindering the
developing nations from achieving sustainable poverty re-
duction. The study identified individuals and a community
trapped in poverty faced by a set of obstacles hindering their
improvement in socio-economic positions that dawdling
poverty reduction processes. Most developing nations are
faced with low income that could lead to low productivity,
which invariably can result in underutilization of resources.
Resource mismanagement can be seen as part of a vicious
cycle of poverty, in that it can lead to low productivity and,
consequently, underutilization of resources in the sub-Sa-
haran region. Foreign direct investment can assist the SSA
countries in weakening and breaking the vicious cycle of
poverty through encouragement of technological transfer,
job creation, and enhancement of productive capacity, and
hence, reducing poverty.

The Harrod—Domar investment-led growth theory posits
that investment can be used to stimulate economic growth,
thereby leading to an increase in total investment demand,
which could eventually boost employment generation and
economic productivity (Moloi & Marwala, 2020). The invest-
ment-led growth theory, based on the Harrod—Domar
model, emphasizes the need for increased investment and
higher economic productivity and job creation. FDI com-
prises foreign firms established in SSA countries, which
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brings in more capital for investments, establishing more
jobs, transferring more skills and knowledge, increasing
productivity that could stimulate economic growth, and re-
ducing poverty in the SSA countries. Furthermore, when ex-
ternal debts are channeled towards productive activities,
this could lead to a reduction in poverty through fostering
economic growth and capital accumulation.

External debt and poverty reductions

Several efforts have been established on the link between
how external debt has been used to reduce poverty, with
the submission that a high level of external debt is a major
limitation for development performance and frustrates at-
tempts to eliminate poverty. Shabbir and Yasin (2015), ob-
served that government spending, in allocating social ser-
vice having adverse effects on the rising external debt and
increased debt service payments in developing nations.
Thus, studies suggest excessive dependence on external
borrowing that could move capital away from the critical in-
itiatives intended to reduce poverty.

In another development, Zaghdoudi and Hakimi (2017)
opined that a rise in foreign debt can aggravate the poverty
level. The results of the Granger causality test revealed the
existence of a bidirectional effect on both external debt and
poverty in the short and long runs. In furtherance of their
study, Zaghdoudi (2018) used the Panel Smooth Threshold
Regression (PSTR) model to analyze data collected from 95
underdeveloped nations. The results of their findings found
a non-linear relationship with external debt and human de-
velopment, with an optimal debt threshold of 41.76%. Alt-
hough the external debts contribute positively to poverty re-
duction, it however, become detrimental when the outcome
is negative. The result is in line with the conclusion that
holds that external debt promotes poverty reduction only
when maintained within the bearable limits (Saungweme &
Mufandaedza, 2013). The results of the findings of Ekpo and
Udo (2015) show per capita income and infant mortality
rates to be negative on foreign debt servicing, whereas
Sulaiman and Azeez (2012) found external debt to be a
source of great significance to Nigerian economic growth.
Although the study emphasized that borrowing should be
effectively allocated to profitable ventures to avoid unfa-
vourable welfare outcomes. On the whole, the literature
suggests that, while external debt can support poverty re-
duction when effectively managed, excessive debt accumu-
lation and servicing often weaken social spending and wel-
fare outcomes.

FDI- Poverty reduction relationship

Although studies are abounding on the effect of FDI on pov-
erty reduction, it differs from one country or region to an-
other. Researchers have shown that inflows of foreign direct
investment on its contribution in reducing poverty in the ar-
eas of employment generation, increased incomes, and im-
provement in the general well-being of its people. Take, for
example, the study by Tsaurai (2018), who was of the view
that the mutual effects of FDI and natural resource endow-
ments encouraged investment, thereby leading to a reduc-
tion in poverty. In the same vein, Chindengwike (2022) also
observed that FDI has a significant impact on poverty reduc-
tion on the East African economies. This was further corrob-
orated in the studies by Fauzel, Seetanah, & Sannassee
(2016) and Gokmenoglu, Apinran, & Tagpinar (2018) that at-
tributed a positive effect on human capital development and
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hence stressed the need for improving the welfare of the
people.

In contrast to this study, Anetor et al. (2020) observed incre-
ment on FDI does not automatically translate into the erad-
ication of poverty as a result of institutional weaknesses in
sectoral allocation across the regions. Arogundade et al.
(2022) further reiterate institutional quality, absorptive ca-
pacity, which is in tandem with Magombeyi and Odhiambo
(2017), who found deviation in methodology, poverty prox-
ies, and sample selection based on large, diverse evidence
on the FDI—poverty relationships.

Beyond Africa, mixed results are observed; for instance,
Saleem et al. (2021) and Tsaurai (2023) found that FDI signif-
icantly promotes poverty reduction in Pakistan and BRICS
countries, particularly when complemented with economic
growth. While foreign investment can trim down poverty in
the short run, its long-run effects can be unpleasant, if not
supported by sustained economic growth (Han et al. 2023).
Thus, the outcomes of the various studies suggested that the
effectiveness of FDI in reducing poverty is centered on struc-
tural institutional and macroeconomic factors.

Methodological Approaches

On methodology issues, previous studies employ a wide va-
riety of econometric models to ascertain the interactions be-
tween poverty, foreign direct investment, and external debt
based on the Generalized Method of Moments (GMM). The
result is frequently employed on panel-based analyses to
correct endogeneity issues and control for unobserved
country-specific effects (Shabbir & Yasin, 2015; Ayenew,
2022; Azolibe, 2022). Most of the time-series studies relied
more on the Ordinary Least Squares (OLS), Autoregressive
Distributed Lag (ARDL) model, Vector Error Correction
Model (VECM), and cointegration techniques to explore
long-run and short-run dynamics (Sulaiman & Azeez, 2012;
Jilenga, Xu, & Gondje-Dacka, 2016; Fauzel et al., 2016). More
so, some of the recent studies applied advance non-linear
threshold models such as panel smooth threshold regres-
sion, panel threshold regression, and dynamic panel thresh-
old analysis to capture regime-dependent effects (Zagh-
doudi, 2018; Dada & Akinlo, 2021; Arogundade et al., 2022)
which lacks agreement in the literature due to wide varieties
in empirical approaches and inconsistency in their findings,
thereby emphasizing the necessity of using reliable and
adaptable estimation techniques.

Research Gap and its Limitations

A key shortcoming in the existing body of research relates to
how poverty reduction is measured. The majority of studies
rely on single-dimension proxies by per capita income,
household expenditure, or poverty incidence, which primar-
ily reflect the monetary aspect of welfare (Anigbogu et al.,
2016; Ogunniyi & Amusa, 2018). Some researchers have
used comprehensive measurements such as the Human De-
velopment Index to integrate both health and educational
dimensions, which in itself failed to adequately represent
the short-run changes in household well-being. Therefore, in
order to forestall the deficiency this method could have gen-
erated, this study adopts a more complex approach using
the human development index (HDI) and per capita con-
sumption expenditure as a composite of poverty reduction
indicators using Principal Component Analysis (PCA). This,
we believe, will reduce the prejudice that could come from
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using one specific method of poverty measurement by in-
corporating the financial and non-financial aspects of well-
being. The PCA indicator will give a more inclusive and relia-
ble representation of poverty without any element of bias,
which could reduce the maximum possibility of variations
across the underlying welfare measures.

Despite the widespread research studies on this issue, there
are quite a lot of gaps needed to be addressed. Most of
these studies centered on FDI or external debt in isolation,
paying little or no interest on its mutual effect on poverty
reduction. Besides, overdependence on a particular poverty
measurement underestimates the multidimensional nature
of poverty, which makes the results from SSA inconclusive
as a result of methodological variations and contextual het-
erogeneity. Therefore, the study has added to existing
knowledge on the correlation between FDI, external debt,
and the double effects of foreign direct investment and ex-
ternal debt on poverty eradication using Principal Compo-
nent Analysis.

MATERIALS AND METHODS

Drawing from the theoretical framework of Nurkse’s vicious
cycle of poverty and Harrod-Domar's investment-led growth
theory, the key variables of external financing in capital-con-
strained economies are FDI and external debt. Even though
the external debt servicing allows the government to boost
domestic savings and financial projects through foreign di-
rect investment, FDI offers a steady and debt-free capital
that can boost productivity through employment genera-
tion, technology transfer, and output expansion. However,
studies have shown that its effects in reducing poverty are
conditional; while excessive or poorly managed external
debt allowed high debt-servicing obligations that can ham-
per poverty reduction (Shabbir & Yasin, 2015; Zaghdoudi &
Hakimi, 2017).

From the available studies in the literature, it could be ob-
served that inflation, government size, and trade openness
are used as control variables in poverty reduction due to the
direct and indirect influence it has on the welfare results. In-
flation affects poverty reduction through purchasing power
and real incomes, particularly for low-income earners. Trade
openness impacts poverty reduction through income distri-
bution, employment generation, and market accessibility,
while government size reflects the scale of public expendi-
ture and intervention, which influences poverty reduction
through social spending, public service delivery, and the ef-
fectiveness with which external financial inflows translate
into inclusive growth. The vicious cycle of poverty and its
persistent effect on welfare over time shows current im-
provements in poverty reduction, which are closely related
to previous living conditions. These are supported by both
theory and data-driven research, justifying the use of lagged
poverty reduction measures.

In order to determine the poverty reduction index, which
combines per capita consumption along with the Human De-
velopment Index (HDI) to cover all aspects of poverty meas-
urement, the study utilized the Principal Component Analy-
sis (PCA) model to achieve that. In addition, most of the pre-
vious studies focus more on a single poverty indicator, which
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is either based on monetary or non-monetary aspects of
well-being. The PCA-based method provides a more com-
prehensive poverty measurement by combining both finan-
cial and non-financial aspects of poverty into a single com-
posite measure. Due to constraints in data availability, em-
phasis on income or consumption, traditional global poverty
measurements such as international poverty lines and pov-
erty headcount ratios are not used in this study. These
measures are extremely sensitive to price changes and insti-
tutional differences between countries; hence, they failed to
account for non-monetary aspects of well-being. Even
though the PCA-based index offers a more flexible and ro-
bust measure suitable for cross-country analysis, it is sensi-
tive to variable selection and weighting structure that could
affect comparability across countries.

In spite of its relevance to selected variables, this method
still has its limitations. Foreign direct investment may be
concentrated in capital-intensive sectors with weak local
links, thus reducing its poverty-reducing impact. When a sig-
nificant portion of public funds is devoted towards debt re-
payment, external debt may restrict the resources available
for social and development programs. Likewise, inflation
may not fully reflect the uneven effects of rising prices on
different income groups, particularly the poor, even if it is a
good indicator of general macroeconomic stability. Trade
openness may expose weak sectors to external shocks,
which may reduce their poverty-reducing ability. Govern-
ment size reflects the level of public spending; it may not ac-
curately capture how well the resources are used because a
larger government does not necessarily imply improved wel-
fare conditions

Model Specification

Ragnar Nurkse’s vicious cycle of poverty and Harrod-Do-
mar’s investment-led growth theories form the theoretical
basis for this study.

(oYY ET 1= 7 ¢ N 1

Where: POV, FDI, and EXT represent poverty reduction, for-
eign direct investment, and external debt, respectively. The
model’s regression equations, along with its explanatory
variables, are presented as follows:

POVit = f (FDIit, EXTit, CPlit, TOPit, GOVit, POVt-1it)........... 2

Where: POVit = Poverty reduction (Per capita consumption
and HDI were compressed using PCA to form a composite
poverty reduction variable); FDIit = Foreign direct invest-
ment; EXTit = External debt; CPlit = Consumer price index;
TOPit = Trade Openness; GOVit = Government Size; POVt-1it
= lag of the dependent variable; i = Country; t = Time (in
years). When a lag variable is built into the model, it will au-
tomatically change the model into a dynamic one as pre-
sented in the econometric form as follows:

POVit = 0 + 1FDIit + 2EXTit + 3CPIit + 4TOPit + 5GOVit + 6
POVE-TIt + [ s eeseeseoseosensensssssosssssseess e 3
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Table 1: Expected Signs (Theory-based)
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Notation Expected Sign Justification

FDI + Job creation, an increase in income enhance poverty reduction

EXT + Reduces poverty when effectively managed, debt burden hinders poverty reduc-
tion

CPI - Reduces the real income and purchasing power of the poor, weakening poverty re-
duction

TOP + Growth derived from trade supports poverty reduction

GOV + Government spending on social services facilitates poverty reduction

POVt-1 + Vicious cycle of poverty

Source: Authors’ Computation, 2023
Data source and variable description

The study covers 30 countries in Sub-Saharan Africa, with
annual observations from 2006 to 2020, utilizing a balanced
panel approach. These countries were chosen based on their
data accessibility on both dependent and explanatory varia-
bles for the period under consideration. The variables used
include poverty reduction, external debt, foreign direct in-
vestment, consumer price index, trade openness, and gov-
ernment size. Poverty reduction is measured using a compo-
site index derived from per capita consumption, and the Hu-
man Development Index was compressed using Principal

Table 2: Overview of variable, measurement, and data source

Component Analysis to capture the multidimensional pov-
erty indexes. The study covers the following countries: Bot-
swana, Burkina Faso, Burundi, Cabo Verde, Cameroon, Cen-
tral African Republic, Chad, Democratic Republic of Congo,
Cote d’lvoire, Eswatini, Gabon, Gambia, Ghana, Guinea-Bis-
sau, Kenya, Madagascar, Mali, Mauritania, Mauritius, Niger,
Nigeria, Rwanda, Senegal, Seychelles, South Africa, Sudan,
Tanzania, Togo, and Zambia. Most of the data used for this
study were obtained from the World Development Indica-
tors bulletin on different issues.

Variable No- Definition Measurement Unit of measure- Source
tation ment
POV Poverty  reduc- Principal Component Index World Development Indica-
tion Analysis (PCC and HDI) tors.
FDI Foreign direct in-  Foreign direct investment, Percentage World Development Indica-
vestment net inflows (% of GDP) tors.
EXT External debt External debt stocks (%) Percentage World Development Indica-
tors.
CPI Consumer price Consumer price index Index World Development Indica-
index (2010 = 100) tors
TOP Trade openness Trade (%) Percentage World Development Indica-
tors
GOV Government size  General government final Percentage World Development Indica-
consumption expenditure tors
(% of GDP)
Source: Developed from WDI Reports, 2023
Techniques of Analysis Table 3: Principal Components/Correlation
PCC Number
A composite index evaluating poverty reduction was created of obs =450
via Principal Component Analysis in order to verify the relia- Number
bility of the empirical findings. PCA is particularly useful for of comp. =2
reducing dimensionality, addressing multicollinearity, and Trace -2
enhancing model efficiency when multiple indicators meas- Rotation: (unrotated = principal) Rho _
ure a similar concept (Vyas & Kumaranayake, 2006). A cor- 1.0000
relation anaI_y5|s between. the Human_DeveIopm.ent Index Compo- _ Eigen- Difference  Propor- Cumu-
and per capita consumption was carried out prior to the nent value tion lative
PCA. Theref(?re, when the level of the human de.velop.ment Compl 138869 777379 06943  0.6943
component increases, the rate of poverty reduction will de- Comp2 611311 03057  1.0000

crease and vice versa (indicating shortfalls in consumption-
based poverty reduction). According to the analysis, there
was a significant negative correlation of -0.5495. The justifi-
cation for combining both indicators into a single composite
measure of poverty reduction is strengthened by this strong
connection.

Source: Computed by the Authors, 2023

PCA was therefore applied to PCC and HDI to generate a uni-
fied poverty reduction variable (POV). Table 3 results show
the first principal component (Comp1) having an eigenvalue
of 1.3887, exceeding the Kaiser criterion of unity (eigenvalue
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> 1), and explains 69.43% of the total variation in the com-
bined indicators. In contrast, the second component
(Comp2) accounts for only 30.57% of the variation with an
eigenvalue below one. Therefore, Compl1 is retained as the
composite poverty reduction index because it captures the
largest proportion of information contained in PCC and HDI.
This component is subsequently used as the poverty reduc-
tion variable (POV) in the regression analysis to ensure ro-
bustness and reduce potential multicollinearity bias.

Correlation Analysis/Multicollinearity Test

The study conducts a pairwise correlation analysis to estab-
lish the existence of linear correlation among variables and
detect the potential multicollinearity among the explana-
tory variables. A correlation coefficient of 0.80 or above is
considered indicative of serious multicollinearity and sug-
gests that such variables should not be included simultane-
ously in the same model.

System GMM estimation
Drawing from the methodologies outlined in Arellano and

Bover (1995), modified by Blundell and Bond (1998) and

Table 4: Descriptive Statistics of the Variables used
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Gossel (2022), on a two-step system GMM approach. This
study exploits cross-country variations, addresses issues re-
garding unobserved heterogeneity in view of time-invariant
omitted variables, various internal instruments to discuss is-
sues relating to reverse causality and endogeneity of ex-
pounding variables.

Post Estimation Test

The study employs the Sargan test, particularly for overiden-
tifying restrictions, and the Arellano-Bond test to check for
second-order serial correlation in the error term, with the
sole aim of authenticating the reliability of the model tools
used. The Sargan test is widely used as a validity check, es-
pecially the two-step system GMM technique, to guarantee
the credibility of GMM results (Ullah et al., 2018). The study
applies two conditions of the Sargan test: that is, the p-value
must be greater than 5%, and also exercising caution when
p-values are excessively high because this could indicate
having too many instruments, which weakens estimation re-
liability (Ujunwa, 2020).

RESULTS AND DISCUSSION

Variable Obs Mean Std. Dev. Min Max
POV 450 -1.20e-08 1.178427 -2.037798 2.939446
FDI 450 3.977186 5.450849 -18.91777 57.87725
EXT 450 6.688263 6.392568 0 37.36543
CPI 450 129.8242 173.6526 0 3364.82
TOP 450 68.53202 35.70722 0 225.0231
GOV 450 14.08722 6.573746 0 39.45063

Source: Computed by the Authors, 2023

The descriptive statistics show the total number of variables
used for computation as 450 in Table 4. The average value
of poverty (POV) is —1.20e-08 with a standard deviation of
1.18, indicating the extent of dispersion from the mean. The
minimum value in the data set is -2.04, while the maximum
is 2.94, respectively. The average value for foreign direct in-
vestment (FDI) is 3.98 with a standard deviation of 5.45,
ranging from -18.92 at the minimum and maximum of
57.88. External debt (EXT) accounts for 6.69 and a standard
deviation signifying a divergence from the mean value of
6.39, with the minimum value of 0 and the maximum of
37.37. The results of the consumer price index indicate

Table 5: Pairwise Correlations Analysis

129.82 with a standard deviation of 173.65, signifying sub-
stantial deviation across various countries and times. The
value of trade openness (TOP) shows a mean of 68.53 and
35.71 as standard deviation. An average value of govern-
ment size (GOV) is 14.09, while the standard deviation is
6.57, whose value ranges from 0 to 39.45, the minimum and
maximum, respectively. In general, the use of the panel data
method and the two-step System GMM estimation tech-
nigues is necessary for descriptive statistics results, which
show significant variation in poverty reduction and the ex-
planatory variables across countries and over time.

Correlation analysis

Variable POV FDI EXT CPI TOP GOV
POV 1.0000

FDI 0.2698 1.0000

EXT -0.5561 -0.1118* 1.0000

CPI -0.0381 -0.0427 -0.0214 1.0000

TOP 0.5992 0.4969* -0.3021* -0.1874* 1.0000

GOV 0.2522 0.1373* -0.0544 0.1438* 0.3782* 1.0000

Source: Computed by the Researchers, 2023

Table 5 exhibits poverty reduction (POV) to be fairly strong
and has a positive correlation along with foreign investment
(FDI) and government size (GOV), with a very strong rela-
tionship with trade openness (TOP). This suggests that, as
FDI, GOV, and TOP increase, poverty reduction (POV) also
tends to decrease due to a strong relationship existing be-

tween them, that is, 0.27, 0.25, and 0.60, respectively. Pov-
erty reduction exhibits a very strong, but negative bond with
external debt. The coefficient value is -0.57, signifying that,
when external debt accrued, the SSA falls as poverty reduc-
tion declines. With the correlation coefficient of -003, the
inflation rate appears weak and exhibits negative links with
poverty reduction. This suggests that as inflation rises, the
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tendency for poverty reduction to decline is low due to the
strength of their relationship.

Table 6: Fixed Effect and Random Effect
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Model 1 Model 2 Model 3
VARIA-
BLES oLS FE RE oLS FE RE oLs FE RE
LnFDI 0.000805 -0.0297 -0.0157
(0.0286)  (0.0331) (0.0317)
EXT 0.00605 0.0100 0.00774
(0.00537)  (0.00894)  (0.00741)
*
_II:_DI EX -0.00121 -0.000184 -0.000633
(0.00170) (0.00198) (0.00189)
LnCPI 0.0144 0.0498 0.0420 0.0215 0.0444 0.0405 0.0170 0.0492 0.0425
(0.0593)  (0.0537) (0.0547)  (0.0594)  (0.0537) (0.0547)  (0.0592) (0.0539)  (0.0549)
LnTOP 0.187*** -0.0407 0.0594  0.200*** -0.0570 0.0542 0.194%*** -0.0481 0.0552

(0.0568)  (0.0743) (0.0679)  (0.0544)

(0.0741)  (0.0666)  (0.0542)  (0.0739)  (0.0669)

LnGOV -0.00479 -0.573***  -0.372***  -0.00587

-0.557***  .0.363*** -0.0120  -0.570***  -0.371***

(0.0556)  (0.0726)  (0.0671)  (0.0553)

(0.0733)  (0.0672)  (0.0562) (0.0728) (0.0673)

ff;?,t -0.885%*  1.328%** 0440 -1.007**  1.288%** 0382 -0.903** 1.329%** 0.443
(0.410)  (0457)  (0.439)  (0.419) (0.459) (0.443)  (0.406)  (0.458)  (0.439)

Obser- 450 450 450 450 450 450 450 450 450

vations

R- 0.030 0.134 0.033 0.135 0.031 0.132

squared

Num-

ber of 30 30 30 30 30 30

SSAid

Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1
Source: Researchers Computation, 2023

Table 6 displays models 1-3 for the Ordinary Least Squares
(OLS), Fixed Effects (FE), and Random Effects (RE) estima-
tion, respectively. In Model 1, the pooled OLS results show
no positive connection existing between foreign direct in-
vestment (InFDI) and poverty reduction. Inflation (InCPI)
shows a positive and non-statistically significant relationship
with poverty, while trade openness (InTOP) exhibits a posi-
tive and statistically significant relationship at 1% level of sig-
nificance, signifying increased in trade openness enhances
poverty reduction. Government size (InGOV) is not signifi-
cant under OLS estimation. Under the fixed effects (FE) esti-
mation, government size shows a negative impact on pov-
erty level, implying increase in government expenditure has
contributed to a reduction in the rate of poverty. The varia-
bles for controlled inflation and trade openness are often
characterized by one-time country-specific factors, which in
most cases always remained insignificant. The results of the
random effects (RE) show that government size is negatively
significant to poverty reduction, while other variables re-
main insignificant.

The results on Model 2 show external debt (EXT) to be posi-
tive and statistically insignificant to poverty reduction across
OLS, FE, and RE estimations. Under OLS estimation tech-
niques, trade openness remains statistically significant, sig-
nifying intensification of the role of trade openness in pro-
moting poverty reduction, while the government size exhib-
its a negative and statistically significant result with FE and
RE results.

The interaction term (FDI*EXT) captures the simultaneous
effect of FDI on external debt in Model 3. The result shows
a negative and statistically insignificant result in all estima-
tion methods used. Meaning, the outcome of the results of
FDI on external debt has not positively reduced the rate of
poverty in the SSA countries. However, the level of trade
openness is positively significant using the OLS estimation.
Government size upholds negative and statistically signifi-
cant with poverty in FE and RE estimations.

Generally, the results show trade openness consistently
contributing positively to poverty reduction under pooled
OLS estimation, thereby highlighting the impact of external
trade in SSA countries. Similarly, government size consist-
ently exhibits a negative and significant effect once country
differences have been accounted for, suggesting inefficien-
cies in public sector spending or misallocation of resources.
The finding indicates that both foreign direct investment
and inflation are not statistically significant across models.
This result motivates the use of a dynamic estimation ap-
proach since poverty reduction exhibits persistence, and
static panel approaches may be biased because of endoge-
neity and unobserved country effects.

Table 7: Hausman test results

Ho: difference in coefficients not systematic

Model chi2(5) Prob>chi2
1 60.14 0.0000
2 59.59 0.0000
3 59.13 0.0000

Source: Computed by the Authors, 2023
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Using a probability value of the Hausman test result in mod-
els 1 — 3, it could be observed that the results of the null
hypothesis (HO) do not show a logical difference in the coef-
ficients. Thus, we have to reject the p-values that are statis-
tically significant at 1%. Hence, the panel fixed effects model
is a more appropriate specification.

Two-Step GMM estimation

The study utilized two-step GMM estimation techniques to
capture the model specification in equation 3.

Table 8: Two-step GMM estimation result.
(1) (2) (3)

VARIABLES Model 1 Model 2 Model 3
L.InPOV 0.405*** 0.382%*** 0.410***
(0.00523)  (0.00493)  (0.00592)
InFDI -0.00628
(0.00960)
EXT 0.0252%***
(0.00180)
FXT -0.000361*
(0.000192)
InCPI 0.0334***  0.0326***  0.0346***
(0.00366)  (0.00341) (0.00341)
InTOP 0.157*** 0.138*** 0.189***
(0.0399) (0.0375) (0.0318)
InGOV -0.314%**  _0.281*** -0.280***
(0.0242) (0.0233) (0.0253)
Constant -0.0349 -0.203 -0.255
(0.202) (0.179) (0.173)
Observa- 420 420 420
tions
Number of
SSAid 30 30 30

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

Source: Researchers Computation, 2023

The findings obtained from the Two-step GMM estimator re-
garding the role of FDI, external debt (EXT), simultaneous
adoption of FDI and external debt on poverty reduction are
displayed in Table 8. The foreign direct investment (InFDI)
coefficient appears negative and statistically insignificant,
indicating that FDI has not exerted a significant inverse influ-
ence in the period under study. Hence, the findings are con-
trary to Tsaurai (2018), Ozoh et al. (2022), and Han et al.
(2023). The outcomes of the results indicate the benefits FDI
could derive in reducing poverty through corresponding fea-
tures like quality of the institution, absorptive capacity, and
sectoral allocation of resources.

The dependent lagged variable (L.InPOV) is positive and sig-
nificant throughout, affirming that persistence poverty re-
duction dynamics justified the use of the dynamic estima-
tion method. While the lag in consumer price index (InCPI)
also exhibits a positive and significant correlation with pov-
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erty reduction, this testifies to rising price levels that are al-
lied with increased poverty reduction. The views are in line
with our expectations of Das (2011); Anetor, Esho, &
Verhoef (2020); Fauzel et al (2016), that sees moderate in-
flation as a reflection of strong and growing enterprises, in-
creasing job employment creation, and increased demand
for goods and services, which invariably leads to poverty re-
duction.

Most of the models regressed indicate trade openness that
has a positive and significant weight in reducing poverty in
the SSA. This implies that increased participation in open
and free trade contributes to the reduction of poverty. The
results on government size (InGOV) negatively affect the
outcome of poverty reduction in three models, which indi-
cate that larger government expenditure could be poorly
targeted, thus limiting its value in reducing poverty.

Model 2 explains external debt (EXT), having a positive and
statistically significant correlation with poverty reduction.
This indicates a direct connection with reduction in poverty.
This corroborates the a priori expectation that indicates ei-
ther negative or positive significance levels depending on its
usage. This outcome is consistent with Zahra Nasir, Rahman,
& Idress (2023), who observed that efficient utilization of
funds sourced outside the country could lead to poverty re-
duction and enlargement initiatives.

Model 3 captures the combined effect of FDI and external
debt through an interaction term that has a negative and
weakly significant impact on poverty. The joint effect of
these variables tends to eradicate poverty in SSA countries.
This suggests that while external financing may be beneficial
individually, excessive reliance on both FDI and external
debt simultaneously may impose adjustment costs, debt
servicing pressures, or profit repatriation effects that
weaken poverty reduction efforts.

In all, the GMM results highlight the dynamic nature of pov-
erty reduction in SSA countries, with strong persistence ef-
fects, positive roles for trade openness and inflation, mixed
outcomes for external financing, and a consistently negative
influence of government size on poverty reduction.

Post Estimation Results

Table 9: Sargan Test

Ho: overidentifying restrictions are valid

Model 1 Model 2 Model 3
chi2(25) 21.34656 20.33165 22.56697
Prob> chi2 0.6731 0.7292 0.6028

Source: Computed by the Authors, 2023

From Table 9, the post estimation results (Sargan test), HO
shows the overidentifying restrictions are valid (that is, the
instruments variable used in the regression model are exog-
enous and do not have any omitted variable bias). With a
probability value greater than 10%, we fail to reject HO, the
instruments are valid, and there is no evidence of endoge-
neity or omitted variable bias. Hence, the model specifica-
tion of all the models and estimation is valid.
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Table 10: Arelleno-Bond test
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Model 1 Model 2 Model 3
Order z Prob>z z Prob> z z Prob> z
1 -2.2443 0.0248 -2.2355 0.0254 -2.2613 0.0237
2 -0.69175 0.4891 -.71382 0.4753 -.68358 0.4942

HO: Computed by the Authors, 2023

Table 10 presents the autocorrelation of the first and sec-
ond-order autocorrelation tests. First-order autocorrelation
(AR1) is statistically significant across all models because the
probability values are below 0.05. This result is expected in
first-differenced GMM estimations and does not invalidate
the model. While the second-order test (AR2) checks for the
presence of second-order autocorrelation, where there is
absence of autocorrelation. Based on (AR2) result, Based on
the results provided, we fail to reject the null hypothesis, as
indicated by the estimated AR2, since all probability values
are above 0.05 i.e. (5% significance level) are above 0.05 (5%
significance level). Thus, there is no second-order autocor-
relation present in any of the models specified above.

Table 11: Results of Wald Test

Model 1 Model 2 Model 3
Wald
chi2(5) 39304.86 18550.53 14540.02
Prob> chi2 0.0000 0.0000 0.0000

Source: Researchers Computation (2023)

The Wald test checks for the overall significance of the
model. From the above table result (table 9), it can be in-
ferred that the probability value of the Wald test for all mod-
els (1-3) is significant at all significance level, implying that
the overall model is statistically significant. Thus, the model
in general is validated by the rejection of the null hypothesis
that suggests the explanatory variables collectively exert a
significant influence.

CONCLUSION

From the foregoing analysis, it could be seen that there is no
statistical link between FDI and poverty reduction as ob-
served within the reviewed period. Thus, the power to re-
duce poverty depends on its corresponding factors, like the
quality of institutions, absorptive power, and sectoral allo-
cation. Furthermore, external debt also revealed a signifi-
cant and positive link with a reduction in poverty, which
shows that when external debt is properly managed, it can
lead to improvement in poverty eradication. When consid-
ering the FDI and external debt (EXT) simultaneously, a weak
and significantly negative effect implies excessive reliance
on external financing can entail modification of the costs of
debt servicing pressures, and invariably hinder poverty re-
ductions.

In the same vein, poverty has a significant positive correla-
tion with trade openness (TOP) as well as inflation (CPI). This
indicates that an improvement in trade liberalization, along
with moderate inflation, can lead to an increase in income
and overall improvement in productivity in Sub-Saharan Af-
rica. In other words, government size (GOV) results appear
negatively significant with the level of poverty, thereby lim-
iting its effectiveness in poverty reduction.

In general, two-step system estimates show a dynamic be-
havior in eliminating poverty in their various regions, which
revealed a persistent effect on inflation and trade openness,
and invariably have diverse effects on external financing,
and a persistent negative effect on government size. There-
fore, for reduction in poverty to be attained, emphasis
should be laid more on well-targeted government policies
that promote productive investment and proper monitoring
of external funds.
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