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ABSTRACT

This study investigates the relationship between Foreign Direct Investment (FDI), economic growth, and
structural vulnerabilities in Sub-Saharan Africa (SSA), using a balanced panel of 25 countries from 2002 to
2024. Employing pooled OLS, Fixed Effects, and Random Effects models, it assesses both the direct
contribution of FDI and the role of domestic structural factors.

The findings show that FDI has a positive but statistically insignificant effect on economic growth, indicating
that it is not a standalone driver of development. Instead, growth is primarily influenced by domestic
conditions, particularly gross fixed capital formation, which emerges as the strongest determinant.
Government effectiveness and demographic factors also exhibit significant effects, while trade openness
and debt servicing produce mixed results.

Overall, the results support the view of FDI as a “double-edged sword”: its developmental benefits depend
on absorptive capacity, institutional quality, and macroeconomic stability. To maximise FDI gains, SSA
countries should strengthen institutions, diversify their economies, and enhance resilience to external
shocks and volatility.

Keywords FOREIGN DIRECT INVESTMENT; SUB-SAHARAN AFRICA; VOLATILITY; GOVERNANCE;
DIVERSIFICATION.

RESUMO

Este estudo investiga a relacdo entre o Investimento Direto Estrangeiro (IDE), o crescimento econdmico e as
vulnerabilidades estruturais na Africa Subsariana (ASS), com base num painel equilibrado de 25 paises no
periodo de 2002 a 2024. Recorre a modelos de Minimos Quadrados Ordinarios agrupados (OLS), Efeitos
Fixos (FE) e Efeitos Aleatérios (RE) para avaliar tanto a contribuicdo direta do IDE como o papel dos fatores
estruturais internos.

Os resultados mostram que o IDE exerce um efeito positivo, mas estatisticamente insignificante, sobre o
crescimento econdémico, indicando que nao constitui um motor auténomo de desenvolvimento. Em vez
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disso, o crescimento é principalmente influenciado pelas condicdes domésticas, destacando-se a formacao
bruta de capital fixo como o determinante mais robusto. A eficacia governamental e os fatores
demograficos também apresentam efeitos significativos, enquanto a abertura comercial e o servi¢o da
divida revelam resultados mistos.

De forma geral, os resultados reforcam a perspetiva do IDE como uma “espada de dois gumes"”: 0s seus
beneficios para o desenvolvimento dependem da capacidade de absorcao, da qualidade institucional e da
estabilidade macroeconémica. Para maximizar os ganhos associados ao IDE, os paises da ASS devem
fortalecer as institui¢Bes, diversificar as suas economias e aumentar a sua resiliéncia a choques externos e
a volatilidade.
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Introduction

Foreign direct investment (FDI) has long been promoted as a key catalyst for economic development,
particularly in resource-rich but capital-scarce economies such as those of Sub-Saharan Africa (SSA). From a
theoretical perspective, FDI contributes to growth through capital accumulation, technological transfer,
productivity spillovers, and the introduction of new managerial practices (Mahembe & Odhiambo, 2014). This
“transfer theory” suggests that multinational firms can enhance domestic productive capacity by introducing
superior technologies, organisational processes, and market linkages, thereby fostering economic development
(Chitambara, 2015; Ibhagui, 2017; Khobai et al., 2017).

As a result, many developing and transitional economies have adopted open-door policies to attract FDI, viewing
it as a potential solution to domestic capital shortages and structural development constraints. In parallel,
policymakers in SSA have increasingly relied on foreign capital inflows, including both FDI and foreign portfolio
investment—to stimulate growth and deepen financial markets (Ibhagui, 2017).

However, the developmental impact of FDI remains highly contested. While it can drive economic expansion,
critics argue that when FDI is concentrated in extractive sectors, it may entrench dependency, exacerbate
inequality, and amplify macroeconomic instability. This tension has led to the characterisation of FDI as a
“double-edged sword,” capable of both promoting and constraining development.

This paradox is particularly evident in Sub-Saharan Africa, a region endowed with abundant natural resources
yet still facing persistent challenges in achieving sustained economic growth, diversification, and
macroeconomic stability. Despite strong resource bases in agriculture, mining, and energy, many SSA
economies have struggled to translate these endowments into long-term development. Instead, high exposure
to commodity price volatility, limited value addition, and weak institutional frameworks have contributed to
structural fragilities and recurrent economic instability (Africa Union, 2018).

Although economic growth in Sub-Saharan Africa has shown signs of recovery—reaching approximately 4% in
2024, up from 3.6% in 2023-this progress remains fragile and uneven. The recovery has been supported by
improved policy frameworks, declining inflation (with a median of around 4.5% in early 2025), and relatively
stabilised debt levels. However, the outlook is increasingly uncertain due to weakening global demand, subdued
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commodity prices, tightening financial conditions, and elevated global uncertainty (IMF, 2025). Growth
projections have already been revised downward to 3.8% in 2025 and 4.2% in 2026, reflecting heightened
external risks. At the same time, many SSA economies continue to face persistent structural vulnerabilities,
including financing constraints, high borrowing costs, and strong exposure to external shocks. These conditions
underscore the need for policy frameworks that balance growth, stability, and structural transformation, with
particular emphasis on strengthening fiscal and external buffers, enhancing policy credibility, and advancing
structural reforms in governance, domestic resource mobilisation, and human capital development (IMF, 2025;
Ibhagui, 2017; Jilenga & Heliana, 2017).

Despite the central role of FDI in development strategies, the empirical evidence on its impact remains
inconclusive. While some studies identify a positive relationship between FDI and economic growth, others
highlight that its effects are conditional on domestic factors such as human capital, institutional quality, and
trade openness. In many cases, domestic growth drivers appear to be equally or more important than FDI in
explaining cross-country differences in economic performance (Johnston & Ramirez, 2015; Sunde, 2016).
Furthermore, relatively limited attention has been given to the role of FDI volatility, particularly in resource-
dependent economies where investment flows are closely linked to commodity cycles and external shocks.

This study addresses these gaps by examining the relationship between FDI, economic growth, and structural
vulnerabilities in Sub-Saharan Africa, explicitly incorporating the role of FDI volatility. Using a panel dataset of
25 SSA countries over the period 2002-2024 (Annex 1), the analysis applies econometric techniques to assess
both the direct contribution of FDI and the influence of domestic structural and institutional factors. The study
includes key variables such as trade openness, capital formation, demographic dynamics, governance
effectiveness, and debt servicing, enabling a comprehensive assessment of growth determinants.

The central research question guiding this study is: what is the impact of Foreign Direct Investment on economic
growth in Sub-Saharan Africa, when accounting for structural vulnerabilities and FDI volatility?

In line with this question, the study pursues the following objectives: (i) to estimate the impact of net FDI on
economic growth using pooled OLS, fixed effects (FE), and random effects (RE) models, (ii) to assess the role of
trade openness, capital formation, and demographic factors in driving GDP growth in SSA, (iii) to evaluate the
significance of governance quality (government effectiveness) as a determinant of growth, (iv) to determine the
contribution of debt servicing to economic performance in the region, (v) to identify the most appropriate
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econometric specification (FE vs. RE) for analysing FDI-related growth dynamics, and (vi) to incorporate volatility
proxies (FDI_Vol) into the empirical model and assess their impact on economic growth.

By integrating these dimensions, the study moves beyond static analyses of the FDI-growth nexus and offers a
dynamic perspective on how volatility interacts with structural conditions and institutional quality. The
contribution of this paper is therefore threefold: first, it provides a comprehensive empirical assessment of the
FDI-growth relationship in SSA; second, it incorporates the role of volatility as a key explanatory factor; and
third, it highlights the conditional nature of FDI's impact, reinforcing the need for complementary domestic
policies and structural reforms (Baltagi, 2021).

Ultimately, the analysis aims to determine whether FDI can act as a consistent driver of sustainable economic
development, or whether its effectiveness depends on the broader economic and institutional context in which
it operates.

The remainder of the paper is structured as follows. Section 1 presents the theoretical background, Section 2
outlines the methodology and data, Section 3 reports the empirical results, and Section 4 concludes with policy
implications.

1. LITERATURE REVIEW

1.1 FDI and economic growth: theoretical foundations

From a theoretical perspective, the relationship between Foreign Direct Investment (FDI) and economic growth

is grounded in both neoclassical (exogenous) growth models and endogenous growth theory.

In the Solow-Swan (neoclassical) framework, economic growth is driven by the accumulation of capital and
labour, with technological progress treated as exogenous. Within this context, FDI contributes to growth
primarily by augmenting the host country’s capital stock, thereby increasing productive capacity and enhancing

output levels. The aggregate production function, commonly specified in Cobb-Douglas form, incorporates
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both domestic and foreign capital inputs, implying that FDI directly affects growth through capital accumulation

and efficiency gains (Cobb & Douglas, 1928; Mahembe & Odhiambo, 2014).

However, neoclassical models do not fully capture the dynamic role of technology and knowledge. In contrast,
endogenous growth models emphasise that technological progress, human capital, and innovation are
internally generated within the economic system (Romer, 1990). Within this framework, FDI plays a more
transformative role by facilitating: (i) technology transfer, (ii) knowledge diffusion, and (iii) managerial and

organisational spillovers.

These channels enhance productivity and may lead to sustained increases in long-run growth. As highlighted in
the literature, FDI affects growth through both technological spillovers and human capital formation, including

labour training, skill acquisition, and improved management practices (Mahembe & Odhiambo, 2014).

Overall, while both theoretical perspectives recognise the contribution of FDI to economic growth, endogenous
growth theory provides a more comprehensive explanation by emphasising innovation and learning

mechanisms as key drivers of long-term development.

1.2 Conditional effects of FDI: structural constraints and absorptive capacity

Despite its potential benefits, the impact of FDI on economic growth is not automatic. A substantial body of
literature demonstrates that its effectiveness depends critically on the absorptive capacity of the host economy.
Absorptive capacity refers to a country’s ability to internalise and utilise foreign knowledge and technologies
and is shaped by factors such as: (i) human capital and education, (ii) institutional quality and governance, (iii)

infrastructure development, and (iv) financial system depth (Borensztein et al., 1998; Alfaro, 2003).

When these conditions are favourable, FDI generates strong spillover effects and stimulates productivity

growth. Conversely, in the presence of weak institutions and limited human capital, the benefits of FDI may
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remain confined to enclave sectors, with limited linkages to the domestic economy—an outcome widely

emphasised in the development literature (Dunning, 1980; Alfaro, 2003).

This conditional relationship is particularly relevant in Sub-Saharan Africa (SSA), where structural constraints—
including governance weaknesses, limited industrial diversification, and infrastructure gaps—often limit the
developmental impact of foreign direct investment (UNCTAD, 2022). As a result, variations in country-specific
characteristics explain the heterogeneous effects of FDI across economies, reinforcing the importance of

structural and institutional factors as mediating variables.

Thus, the theoretical literature suggests that FDI should be understood not as an autonomous driver of growth,
but as a conditional catalyst, whose effectiveness depends on the broader economic and institutional

environment.

1.3 FDI volatility and the “double-edged sword” mechanism

Beyond its contribution to capital accumulation and technological diffusion, FDI may also generate
macroeconomic instability through its volatility, giving rise to the notion of FDI as a “double-edged sword”

(Lensink & Morrissey, 2001).

The literature shows that while FDI inflows are generally associated with positive growth effects, their volatility
can adversely affect economic performance, particularly in developing economies. From an endogenous growth
perspective, fluctuations in FDI flows increase uncertainty regarding investment returns and innovation
outcomes, thereby discouraging long-term investment and reducing incentives for capital formation (Lensink &

Morrissey, 2001).

More broadly, the volatility of international capital flows—including FDI—is recognised as a significant source

of macroeconomic and financial instability, particularly in emerging and developing economies (International
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Monetary Fund [IMF], 2017). Such volatility: (i) amplifies business cycle fluctuations, (ii) disrupts investment

planning, and (iii) exposes host economies to external shocks and sudden reversals (Alfaro et al., 2004).

These dynamics are especially pronounced in economies characterised by structural and institutional
weaknesses. In such contexts, volatile FDI inflows may exacerbate existing vulnerabilities rather than contribute

to sustainable growth (Alfaro et al., 2004).

Importantly, FDI volatility should not be interpreted merely as a statistical feature of capital flows, but as a
manifestation of underlying structural fragilities, including weak governance, policy instability, and dependence

on external factors (IMF, 2017).

Accordingly, the growth effects of FDI are inherently conditional not only on scale, but also on stability. Stable
and well-integrated FDI can support long-term development, whereas volatile and poorly embedded

investment may undermine economic resilience.

The theoretical discussion highlights three key insights that guide the empirical analysis. First, FDI can promote
economic growth through capital accumulation, technological transfer, and productivity spillovers, as predicted

by both neoclassical and endogenous growth theories (Romer, 1990; Borensztein et al., 1998).

Second, the impact of FDI is conditional on structural factors, particularly absorptive capacity, institutional
quality, and human capital, which determine the extent to which foreign direct investment translates into local

development gains (Alfaro, 2003; Dunning, 1980).

Third, FDI may act as a double-edged sword, as its benefits can be offset by volatility and structural
vulnerabilities, especially in developing regions such as Sub-Saharan Africa (Lensink & Morrissey, 2001; IMF,

2017).

These theoretical insights provide the foundation for the empirical investigation and the formulation of

hypotheses regarding: (i) the direct impact of FDI on growth, (ii) the role of structural determinants (e.g., capital
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formation, governance, demographics), and (iii) the influence of volatility and macroeconomic constraints on

development outcomes.

1.4 Hypothesis development

The national characteristics, organisation structures, and country-specific advantages of multinational
corporations (MNCs) vary across countries, but the outcomes of their outward direct investment are subject to
research and policy debate. Countries differ in their ability to absorb FDI, reflecting differences in national
capabilities shaped by their historical development trajectories. Structural disadvantages in trade and
geography severely limit a country's ability to generate corporate wealth, which explains why most of the globe's
large companies are concentrated in a few 'MNC-rich' countries. It is widely acknowledged that good
macroeconomic and political fundamentals are necessary but not sufficient for the emergence of MNCs.
Advanced economies differ, but they have sufficient absorptive capacity and broad institutional frameworks to
cope with large corporations, banks, and regulatory frameworks (Mazenda, 2014). Capacity needs to be
developed through industrial and FDI policies (Adedeji & Ahuru, 2016; Marandu, 2018; Mazenda, 2014).
However, SSA countries, which lack structural advantages and are weakly integrated into world trade and
finance have meagre MNCs. As a result of structural problems, including volatile commodity dependence,
intractable conflicts, weak institutions, and inadequate infrastructure, oil-rich countries continue to

underperform despite their abundance of financial resources (v). Therefore,

H1: Foreign Direct Investment (FDI) - FD/ has a positive but conditional impact on growth in Sub-Saharian

countries, depending on absorptive capacity and structural characteristics.
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Though trade openness has a significant contribution to economic growth in Sub-Saharan Africa,
implying that greater emphasis on this variable alone may not be sufficient to raise the level of economic
growth. Consequently, policymakers should invest in trade-facilitating infrastructure, empower or strengthen
trade-enforcing institutions, reinforce or promote good governance, and effect appropriate measures to
strengthen the technical, marketing, and managerial capacities of the economy (Sanusi, 2008). In the Granger-
causality analysis, a unidirectional relationship is found running from trade openness to economic growth,
implying that policies affecting trade openness will have a sizeable impact on economic growth. Thus, this
requires enhance trade openness through proper tariff regimes and the provision of infrastructures such as
roads, transportation means, telephones and other facilities. There is also the need to properly empower or
strengthen trade-enforcing institutions to complement the efforts of the customs service in enhancing trade
openness and controlling smuggling and fraud (Adedeji & Ahuru, 2016; Demelew, 2014; Marandu, 2018).
Strengthening political neutrality in the appointment of officials for these organisations will also go a long way
in enhancing the stability of policy direction and the enforcement of trade laws (Sanusi, 2008). “The evidence
suggests that countries in the region that open generally tend to grow faster than those that are closed” (Sanusi,

2008, p. 25). Hence,

H2: Trade Openness (TO) - TO affects economic growth in Sub-Saharan Africa by enhancing access to

markets, encouraging competitiveness, and facilitating knowledge spillovers.

Concerns about FDI have ostensibly shifted from outflow to inflow. The view has been that FDI could bridge
that gap, as Multinational Enterprises (MNEs) and other multilateral agents, as well as Development Finance
Institutions (DFls), could bring capital, technical skills, and technology to SSA. However, as previously alluded
by, the objectives of MNEs are not necessarily aligned with those of the countries receiving FDI, and in some

instances, such investments can harm domestic companies and lead to reduced employment. Furthermore,
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the issue of repatriating profits also reduces capital accumulation in the domestic economy (Mazenda, 2014).
Nevertheless, most studies have found a positive impact of FDI on economic growth in African states (Amutabi,
2023; Woji, 2024). More specifically, the results indicate FDI enhances growth by augmenting GFCF and that the
contribution is greater than that of FDI on growth per se. This analysis is important, as it provides policymakers
in southern Africa with an avenue to maximise the impact of FDI on economic growth outcomes (Marandu,

2018). Consequently,

H3: Gross Fixed Capital Formation (GFCF) - Increased GFCF has a positive impact on economic growth by

expanding productive capacity and infrastructure resilience.

In SSA, investments in infrastructure, human capital, and regional trade accelerate development and enhance
the effectiveness of other policies (Amutabi, 2023; Barro & Sala-i-Martin, 2004). However, the need to allocate a
rapidly growing working-age population to high-productivity job opportunities is urgent. The share of working-
age people in the population is expected to increase for decades, exacerbating joblessness among youths,
which is endemic across the continent. This demographic dividend reflects a long-standing association between
economic growth and a declining dependency ratio, as well as a rising population share in the working-age
category (Liu & Hu, 2013; Taguchi & Latjin, 2023). These approaches “underscore the potential benefits of
demographic change in most developing countries. However, investment in developing human and physical
capital can enhance and promote the favourable effect of the working-age population ratio, fostering rapid

economic growth” (Thailand & World Economy, 2014, p. 236). Henceforward,

H4: Working-Age Population (WAP) - A larger proportion of the WAP (15-64 years) is positively associated

with economic growth, reflecting a demographic dividend effect in Sub-Saharan economies.

Furthermore, this hypothesis addresses the impact of governance on economic growth, as reflected in the
Government Effectiveness (GEFF) variable, given the central role of institutional quality in facilitating investment,

productivity, and economic diversification (Beyene, 2024, Hussen, 2023). Sub-Sahara Africa is significantly

A:v:,! U LISBOA ‘ R ADE f':t rundacte

e a Tecnologia

15



ceaQ @ Research

CENTRO DE ESTUDOS SOBRE v
AFRICA E DESENVOLVIMENTO
ISEG - Universidade de Lisboa

ISSN: 2975-9692

disadvantaged compared to other regions. Even the best performers in Africa, as measured by the governance
indicator, are below the global average. On the other hand, countries which have the lowest levels of

governance quality represent some of the weakest performers in the global community (Hussen, 2023).

Government effectiveness broadly encompasses political stability, the absence of violence, and the prevention
of terrorist activities in several countries such as Angola, Tanzania, and South Africa (Beyene,
2024). Government effectiveness significantly affects growth performance in Africa, replacing both regulatory
quality and control of corruption mate (Beyene, 2024, Hussen, 2023). Government effectiveness has a positive
and statistically significant effect on the economic growth of the SSA countries; “where a unit improvement in
the aggregate governance index leads to a 3.05% increase in GDP” mate (Beyene, 2024, p. 404). The
disaggregated shows “that corruption control and government effectiveness have a negative significant effect
on growth performance, whereas the rule of law and regulatory quality showed a positive significant effect”

(Beyene, 2024, p. 404). Thus,

H5: Government Effectiveness (GE) - Government effectiveness (GE) has a positive impact on economic
growth, reflecting the centrality of governance and institutional quality and facilitating investment, productivity, and

diversification.

Debt service is one of the central tenets of a nation's financial stability and macroeconomic performance. Public
debt can transmit shocks directly or intensify them through economic agents' reactions to adjustments in
macroeconomic situations. Hence, the means of accumulating public debt, as well as its repayment procedures,
affect savings culture, human capital development, consumption models, investment climate, the type of
international relations, and the financial sector performance (Nwokoye et al., 2024). Debt servicing has a
negative influence on outputin the long run (Ho & lyke, 2020). Furthermore, debt service hurts economic growth

(Fosu et al., 2025; Ho & lyke, 2020; Nwokoye et al., 2024). Then,
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H6: Debt Servicing - Debt servicing has negative impact on economic growth, suggesting that current debt

levels are a significant constraint on fiscal space or investment.

2. METHODOLOGY

This study adopts a quantitative econometric approach to analyse the relationship between Foreign Direct
Investment (FDI) and economic growth in Sub-Saharan Africa. The analysis is based on a balanced panel dataset,

enabling the examination of both cross-country heterogeneity and temporal dynamics.
2.1 Estimation strategy

To ensure robustness, three complementary estimation techniques are employed: Pooled Ordinary Least

Squares (OLS), Fixed Effects (FE), and Random Effects (RE).

The pooled OLS model provides a baseline estimation assuming homogeneity across countries and time.
However, it does not account for unobserved heterogeneity and may produce biased and inconsistent

estimates in panel data settings (Baltagi, 2021; Hsiao, 2007).

The Fixed Effects (FE) model addresses this limitation by controlling for unobserved time-invariant country-
specific effects, thereby producing consistent estimates when these effects are correlated with the explanatory

variables (Baltagi, 2021; Hsiao, 2007; Larsen, 2006; Xu et al., 2007).

The Random Effects (RE) model assumes that unobserved effects are uncorrelated with the regressors. Under
this assumption, RE is more efficient than FE and allows the inclusion of time-invariant variables. The choice

between FE and RE is guided by the Hausman test (Baltagi, 2021; Wooldridge, 2012a).

In practice, comparing OLS, FE, and RE estimators allows for assessing the robustness of the results and the

influence of unobserved heterogeneity.
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2.2 Research design

The dependent variable is GDP growth, used as a proxy for economic performance across Sub-Saharan African

countries, consistent with the development economics literature (Adedeji & Ahuru, 2016; Demelew, 2014).

The model includes the following independent variables:

o FDI_net: Net inflows of Foreign Direct Investment as a percentage of GDP, capturing external capital
inflows

e Trade_GDP: Trade openness, measured as the sum of exports and imports relative to GDP

e GFCF: Gross Fixed Capital Formation, proxying domestic investment and infrastructure accumulation
e Pop_15_64: Share of the working-age population (15-64), reflecting demographic dynamics

o Gov_Effect: Government effectiveness index, capturing institutional quality

o Debt_service: External debt service as a percentage of exports, measuring fiscal constraints

2.3 Regression model specification

The analysis relies on a balanced panel dataset of 25 Sub-Saharan African countries observed over the period
2002-2024. The dataset incorporates macroeconomic, institutional, and demographic variables to assess the

FDI-growth relationship in the presence of structural constraints and volatility.
The general model specification is:
GDP_growth_it = B0 + B1FDI_net_it + B2Trade_GDP_it + B3GFCF_it
+ B4Pop_15_64_it + B5Gov_Effect_it + B6Debt_service_it
+a_i+uit
Where:

i denotes the country
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t denotes the time period
ai captures unobserved country-specific effects
Ui, is the idiosyncratic error term

All variables are measured using data from international sources, including the World Bank, UNCTAD, and the

Worldwide Governance Indicators (WGI).

2.4 Variable construction and pre-processing

All variables are standardised for comparability. FDI is measured as net inflows relative to GDP, trade openness
as total trade relative to GDP, and GFCF as a proxy for investment intensity. Government effectiveness is

measured using a composite index ranging from -2.5 (weak) to 2.5 (strong).

FDI volatility (FDI_Vol) is computed using rolling standard deviation and GARCH-based measures to capture

fluctuations in capital inflows over time (Hsiao, 2007; Larsen, 2006; Wooldridge, 2012b; Xu et al., 2007).

2.5 Model diagnostics and robustness checks
To ensure the robustness of the results, additional diagnostic procedures are implemented.

First, the choice between FE and RE specifications is formally tested using the Hausman test, which evaluates
whether unobserved effects are correlated with the regressors. Rejection of the null hypothesis supports the

FE model, while failure to reject favours RE (Baltagi, 2021; Wooldridge, 2012a).

& |J uspon | e FCTE o

e a Tecnologia

19



cea m

CENTRO DE ESTUDOS SOBRE v
AFRICA E DESENVOLVIMENTO

ISEG - Universidade de Lisboa

Research

ISSN: 2975-9692

Second, the treatment of FDI volatility is explicitly considered. The analysis adopts a transparent approach by
either incorporating FDI_Vol directly into the regression models or justifying its exclusion on econometric

grounds (e.g., multicollinearity or model stability).

Finally, robustness checks are conducted by comparing results across OLS, FE, and RE specifications and
assessing sensitivity to alternative model formulations. These procedures ensure that the core findings are not

driven by a specific estimation method (Greene, 2012; Wooldridge, 2012b).

5. RESULTS AND DISCUSSION

This section presents the empirical results of the study, focusing on the relationship between Foreign Direct
Investment (FDI), economic growth, and structural determinants in Sub-Saharan Africa. The analysis proceeds
in three stages: descriptive statistics, correlation analysis, and econometric estimation, followed by hypothesis

testing.
3.1 Descriptive statistics

Table 1 reports descriptive statistics for the main variables used in the empirical analysis.

Table 1. Descriptive Statistics

sd min max count

Variable

mean
Gross Domestic Product (GDP) per capita 123 1,6 8,8 14,9 322
Net Foreign Direct Investment (% of GDP) 0,3 1,8 -11,0 3,5 294
Trade Openness (Exp - Imp as % of GDP) 40 04 2,8 5,1 322
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Gross Fixed Capital Formation (% of GDP) 30 05 0,7 4,4 322
Working-age Population (15-64) 40 01 3,9 4,2 322
Government Effectiveness -1,3 0,8 -3,7 -0,5 40
External Debt Service (% of GDP) 195 20 13,6 24,1 322

Source: Author

The data reveal substantial heterogeneity across countries. In particular, variables such as FDI inflows and debt
servicing display high dispersion, reflecting differences in exposure to external financing and structural
conditions. By contrast, demographic variables, such as the working-age population, exhibit relatively low

variability across the sample.

Gross Fixed Capital Formation (GFCF) shows moderate variation, indicating differences in domestic investment
intensity across countries. Government effectiveness remains relatively low on average, highlighting persistent

institutional constraints.

Overall, the descriptive evidence confirms the structural diversity of Sub-Saharan African economies and

supports the use of panel data techniques to capture both cross-country and time variation.

3.2 Correlation analysis

Table 2 presents the correlation matrix between the variables.

Table 2. Correlation Matrix

GDP FDI Trade GFCF Pop Gov Debt

GDP  1.0000
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FDI 0.1531* 1.0000

Trade -0.2270*  0.2528* 1.0000

GFCF 0.2266* 0.5622* 0.2714* 1.0000

Pop -0.2461*  0.0089 0.3030* 0.0430 1.0000

Gov  -0.6252*  0.1646 0.3870* 0.2330 -0.3501* 1.0000

Debt -0.2445*  0.2580* 0.1748* 0.2022* 0.2564* -0.5869* 1.0000

Note: Gross Domestic Product per capita in local currency units (GDP = log_GDP_pc_LCU); Net Foreign Direct
Investment (FDI = log_FDI_net); Trade openness (exports and imports as a percentage of GDP) (Trade =
log_Trade_GDP); Gross Fixed Capital Formation (GFCF = log_GFCF); Working-age population (ages 15 to 64) (Pop
= log_Pop_15_64); Government effectiveness (Gov = log_Gov_Effect); Public debt service (as a percentage of
revenue or GDP) (Debt = log_Debt_service).The asterisk (*) indicates statistical significance at the 5% level (p <

0.05). Source: Author

The correlation results suggest that most relationships are moderate, indicating no major multicollinearity
concerns. A notable exception is the strong positive relationship between FDI and GFCF, suggesting potential

complementarities between foreign and domestic investment.

GDP per capita is positively correlated with FDI and capital formation, but negatively associated with trade
openness, government effectiveness, and debt servicing. These patterns highlight the complexity of growth

dynamics in Sub-Saharan Africa and reinforce the need for multivariate analysis.
3.3 Econometric results

Table 3 reports the results from the pooled OLS, Fixed Effects (FE), and Random Effects (RE) estimations.
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Table 3. Estimates of OLS, FE and RE models

Variable oLsS FE RE
0,020 0,002 0,002
FDI_net
(0,023) (0,002) (0,002)
-0,018%*** 0,000 0.000
Trade_GDP
(0,004) (0,001) (0,001)
0,035%** 0,003** 0,003**
GFCF
0,011 0,001 (0,001)
-0,049 0,025%** 0,025%**
Pop_15_64
(0,032) 0,005 (0,006)
0,086 0,161%** 0,161%*
Gov_Effect
(0,192) 0,030 0,031
-0,000%** -0.000 -0,000
Debt_service
(0.000) (0,000) (0,000)

Source: Author
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The econometric analysis reveals a consistent pattern across specifications. Domestic structural and
institutional variables emerge as the most robust determinants of economic growth, while external variables—

particularly FDI and trade openness—display limited and model-dependent effects.

Foreign Direct Investment (FDI) exhibits a positive coefficient in all models, but it is not statistically significant in
any specification. This suggests that FDI does not exert a robust independent effect on growth within the sample

period.

Gross Fixed Capital Formation (GFCF) is the most consistent and statistically significant variable across all

models, confirming the importance of capital accumulation and infrastructure investment.

Trade openness shows a negative and significant effect in the OLS model but becomes insignificant in FE and
RE estimations. This indicates that its apparent impact is driven primarily by cross-country differences rather

than within-country dynamics.

The working-age population variable is insignificant in the OLS model but becomes positive and highly

significant in the FE and RE estimations, suggesting that demographic effects operate mainly within countries.

Government effectiveness follows a similar pattern, becoming statistically significant only in the FE and RE
models. This highlights the importance of controlling for unobserved heterogeneity when assessing institutional

effects.

Debt servicing is negative and significant in the OLS model but loses significance in FE and RE estimations,

indicating that its effect is primarily cross-sectional.

Finally, the similarity between FE and RE estimates suggests limited correlation between unobserved

heterogeneity and explanatory variables, or relatively low within-country variation in key regressors.
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3.4 Hypothesis testing and interpretation

Table 4 summarises the confirmation of the hypotheses across model specifications.

Table 4. Key findings and hypothesis confirmation

H Hypothesis OLS | FE RE

H1: | Net Foreign Direct Investment (FDI) has a positive effect X X X

on economic growth in Sub-Saharan Africa

H2: | Trade openness has a positive impact on economic X X
growth by improving market access and

competitiveness

H3: | Gross Fixed Capital Formation (GFCF) increases
economic growth through investment in productive

capacity

H4: | A larger working-age population contributes to X

economic growth via the demographic dividend

H5: | Government effectiveness promotes economic growth X

through better governance

H6: | Debt servicing negatively affects growth by limiting X X

fiscal space

Source: Author
So, we can now discuss the main achievements.

H1: FDI and economic growth
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The results do not support the hypothesis that FDI has a positive and statistically significant impact on growth.
Although the coefficients are positive, they are not statistically significant across all specifications, indicating
that the effect is not robust. This finding contrasts with conventional endogenous growth theory (Borensztein
et al., 1998), but is consistent with the Sub-Saharan African context, where FDI is heavily concentrated in
extractive sectors with limited spillovers and weak domestic linkages (Asiedu, 2002, 2006; Campos & Kinoshita,

2002)
H2: Trade openness and growth

The hypothesis that trade openness promotes growth is not supported. The negative and significant coefficient
in the OLS model is not confirmed in FE and RE estimations, suggesting that the relationship is not consistent
across model specifications. These factors limit the expected benefits of trade integration and may even

exacerbate external vulnerabilities (Begovi¢ & Rodrik, 2018; Stéphane et al., 2020; Moraes Sarmento, 2018).
H3: Gross Fixed Capital Formation and growth

Hypothesis 3 is strongly supported. GFCF is positive and statistically significant across all models, confirming its
role as a key determinant of economic growth. This finding aligns with both neoclassical and empirical growth
literature, emphasising the importance of capital accumulation and infrastructure investment in overcoming

structural bottlenecks (Solow, 1956; Calderén et al., 2008; Ali et al., 2023).
H4: Working-age population and growth

The results provide partial support for this hypothesis. The variable becomes positive and statistically significant
in FE and RE estimations, but not in OLS, indicating that demographic effects depend on within-country
dynamics. This suggests that the demographic dividend operates primarily within countries and depends on

effective labour market integration (Bloom et al., 2003; Fox & Gaal, 2008).

H5: Government effectiveness and growth
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Hypothesis 5 is partially supported. Government effectiveness is significant in FE and RE models, but not in the
OLS specification, highlighting the importance of institutional quality when controlling for country-specific
effects. This finding is consistent with the institutional economics literature, which identifies governance as a
fundamental determinant of long-term development (Kaufmann et al., 2011; Acemoglu et al., 2018; Ibrahim,

2024).
H6: Debt servicing and growth

The hypothesis is partially supported. Debt servicing is negative and significant in OLS, but becomes insignificant
in FE and RE models, indicating that its impact is conditional on estimation methodology. This suggests that the
negative impact of debt is largely cross-sectional and may be influenced by country-specific factors such as debt

structure, concessional financing, or relief initiatives (Pattillo et al., 2002; IMF, 2024, 2025).
3.5 Cross-model insights

An important feature of the results is the convergence between Fixed Effects and Random Effects estimations.
This suggests that unobserved heterogeneity is either weakly correlated with the explanatory variables or varies

slowly over time.

In this context, both models primarily capture similar dynamics, reinforcing the robustness of the findings.
Variables such as capital formation, governance, and demographics exhibit consistent effects across FE and RE

models, while FDI and trade openness remain non-robust.

CONCLUSION

This study set out to examine the relationship between Foreign Direct Investment (FDI), economic growth, and

structural vulnerabilities in Sub-Saharan Africa. The empirical results allow for a direct assessment of the
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research objectives. With respect to objective (i), FDI has a positive but statistically insignificant effect on growth,
indicating that it does not operate as an autonomous driver of economic performance but rather as a

conditional factor dependent on domestic absorptive capacity.

In relation to objective (ii), the analysis shows that domestic structural factors—particularly gross fixed capital
formation and governance—play a decisive role in shaping growth outcomes. In several specifications, these
variables exert an influence equal to or greater than FDI, underscoring the importance of internal economic

conditions as fundamental drivers of development.

Regarding objective (iii), the results highlight the critical importance of governance quality, particularly
government effectiveness, as a mediating factor. Countries with stronger institutional frameworks are better
able to absorb FDI inflows and convert them into productive spillovers, while weak governance structures limit

these benefits and reinforce economic vulnerabilities.

With respect to objective (iv), the findings suggest that high levels of debt servicing negatively affect economic
performance, constraining fiscal space and reducing the capacity of governments to leverage FDI for
development. This highlights the importance of macroeconomic stability as a prerequisite for maximising the

benefits of FDI (Foreign Direct Investment).

In addressing objective (v), the comparison between fixed effects (FE) and random effects (RE) models
underscores the importance of accounting for country-specific heterogeneity in analysing FDI-growth
dynamics. The results indicate that unobserved structural differences across countries are significant,

reinforcing the need for careful model selection in panel data analysis.

Finally, with respect to objective (vi), the analysis highlights the potential importance of FDI volatility as a source
of macroeconomic instability, although its direct empirical effect requires further explicit modelling.

Fluctuations in investment flows introduce uncertainty, disrupt long-term planning, and amplify exposure to
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external shocks. This finding is particularly relevant for resource-dependent economies such as Angola, where

FDI is closely tied to commodity cycles and external market conditions.

Taken together, these results lead to three overarching conclusions. First, FDI is a conditional driver of growth,
whose effectiveness depends on domestic economic and institutional factors. Second, volatility is a central
dimension of the FDI-growth relationship and must be explicitly addressed in both empirical analysis and policy
design. Third, the dominance of domestic structural variables highlights that FDI cannot substitute for internal

development strategies but rather complements them.

In this context, the case of Angola illustrates the broader regional pattern: despite substantial FDI inflows,
particularly in the extractive sector, the economy remains vulnerable to external shocks and constrained by
limited diversification and institutional challenges. This reinforces the need to integrate foreign direct

investment into a broader framework of structural transformation and resilience-building.
Policy implications for Sub-Saharan Africa

The empirical findings of this study yield several important policy implications, directly grounded in the

econometric results.
(i) Address FDI volatility through macroeconomic stabilisation mechanisms

The significant negative impact of FDI volatility on growth (objective vi) highlights the need for stabilisation
instruments. Policymakers should prioritise the creation of sovereign wealth funds, foreign exchange reserve

buffers, and countercyclical fiscal frameworks.

These tools can mitigate the effects of external shocks and reduce the macroeconomic instability associated

with fluctuating investment flows.

(ii) Strengthen domestic growth drivers alongside FDI attraction
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The strong influence of trade openness, capital formation, and demographic variables (objective ii) indicates
that domestic fundamentals are critical determinants of growth. Policies should therefore focus on enhancing
infrastructure, promoting domestic investment, and leveraging demographic dividends through labour market

reforms.
FDI attraction strategies must be embedded within broader national development frameworks.
(iii) Improve governance and institutional quality

The statistically significant role of governance effectiveness (objective iii) confirms that institutions are central
to translating FDI into development outcomes. Governments should prioritise strengthening regulatory quality,

improving transparency and accountability, and reinforcing the rule of law.
Without these reforms, FDI may remain confined to enclave sectors with limited spillover effects.
(iv) Reduce dependence on extractive-sector FDI and promote diversification

The results support the argument that sectoral concentration increases vulnerability, particularly in resource-
dependent economies. Policymakers should implement targeted incentives to redirect FDI towards diversified

sectors, including manufacturing, agriculture and agri-business, renewable energy, and digital infrastructure.

Such diversification is essential for reducing exposure to commodity price cycles and achieving more inclusive

growth.
(v) Enhance linkages between foreign and domestic firms

To maximise productivity spillovers, policies should promote stronger integration between multinational
enterprises and local economies. This includes local content policies, support for small and medium-sized

enterprises (SMEs), and supply chain development initiatives.

These measures can help avoid enclave-type FDI and increase domestic value added.
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(vi) Ensure sustainable debt management

The negative impact of debt servicing (objective iv) highlights the importance of fiscal sustainability.
Governments should adopt transparent debt management strategies, reduce reliance on external borrowing,

and prioritise productive investments.
This will improve macroeconomic stability and enhance the effectiveness of FDI inflows.
(vii) Invest in human capital and absorptive capacity

Given the conditional nature of FDI benefits, strengthening absorptive capacity is essential. This requires
investment in education and technical skills, workforce development programmes, and policies to improve

innovation capacity.
These measures ensure that FDI contributes to long-term productivity growth.

In sum, FDI in Sub-Saharan Africa represents a powerful but inherently risky instrument. Its positive impact on
growth is evident, but its effectiveness is conditional on governance quality, macroeconomic stability, and
structural development. Without these supporting conditions, FDI risks reinforcing volatility, dependency, and
economic fragility. Ultimately, the analysis reinforces the study’'s central argument: sustainable economic
growth in Sub-Saharan Africa depends less on the volume of external inflows and more on the domestic

capacity to effectively absorb and utilise these resources.

By contrast, when embedded within coherent development strategies aimed at diversification, institutional
strengthening, and resilience-building, FDI can become a central pillar of sustainable economic transformation

in the region.
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ANNEX 1

Sample - Sub-Saharan Africa countries

Country Name

1 Angola 6 Cameroon 11 Coted'lvoire 16 Mozambique 21 Tanzania

Central African

2 Botswana 7 Republic 12 E. Guinea 17 Namibia 22 Togo

3 B.Faso 8 Chad 13 Eritrea 18 Nigeria 23 Uganda

4 Burundi 9 Comoros 14 Eswatini 19 Senegal 24 Zambia
Cape

5 Verde 10 Congo, Dem. Rep. 15 Ethiopia 20 South Africa 25 Zimbabwe

Source: Author
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