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Abstract

This paper investigates the impact of China’s economic activities on the
economic growth of selected African countries. Since the early 2000s, China has
significantly increased its economic and political interactions with nations across the
African continent, positioning itself as Africa’s primary trading partner, a substantial
investor, and a major contributor to infrastructure development. The study employs a
quantitative research design using panel data spanning from 2003 to 2021 across ten
African countries. A Common Correlated Effects (CCE) Mean Group Estimator and
Pooled Mean Group (PMG) estimator were utilized for the analysis. The findings
reveal that Chinese loans and Chinese foreign direct investment do not have a
statistically significant effect on economic growth in the selected countries. However,
Chinese imports to Africa exhibit a negative and significant effect on growth, while
Africa’s exports to China show a positive but insignificant relationship. The presence
of Chinese workers in Africa is positively and significantly associated with economic
growth, as is natural resource revenue. Government expenditure, contrary to
expectations, shows a negative and significant relationship with growth. The study
recommends that African countries enhance their absorptive capacity for external
financial inflows, prioritize value addition to exports destined for China, and improve
the efficiency of government spending.
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1. Introduction

Since the early 2000s, China has significantly increased its economic and
political interactions with nations across the African continent. The heightened
level of engagement has positioned China as Africa’s primary trading partner, a
substantial investor in the region, and a significant contributor to major
infrastructure development projects across the continent (Oqubay and Lin, 2019;
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Sheely, 2022; IMF, 2023; Narang, 2024; Nyabiage, 2024). Jayaram et al. (2017)
and Cheung (2024) note that China has catapulted from being a relatively small
investor in the continent to becoming Africa’s largest economic partner. China has
also been heavily involved in financing and constructing infrastructure projects
across the African continent to enhance transportation networks, trade routes, and
economic integration through the Belt and Road Initiative (BRI), launched by
China in 2013. Chinese development finance is one of the major reasons why the
African continent has been able to reduce its massive annual US$100 billion
infrastructure deficit (Debates, 2022). For Africa, these economic activities
represent significant opportunities for advancement, particularly given the region’s
underdeveloped status, infrastructure deficiencies, and historically limited investor
interest. This comes at a crucial time for developing nations facing an ever-rising
infrastructure-financing gap (Carmody, 2020).

China has become Africa’s largest trading partner, reaching $282 billion in
2022 (Pinto, 2022; South African Institute of International Affairs, 2023). China
has been a pivotal lender in Africa, extending loans exceeding US$170 billion to
49 African countries and regional institutions between 2000 and 2022 (de Kluiver,
2023). African countries have taken out Chinese loans to fund growing
development needs. Rather than impede economic growth, borrowing to fund
infrastructure promotes economic growth (Scarfe et al., 2023). Many African
countries, with limited internal revenues, cannot afford these network components.
Infrastructure investments depend on foreign finance, and this is where China has
been effective. Chinese involvement provides a rapid path to digital progress for
African nations. Africa has also benefited enormously from the skills, increased
investment, and rapidly expanding export ability built off the back of China’s
initial commodities and infrastructure investment (Standard Bank, 2023). All these
economic structures serve as symbolic showcases of China’s capabilities,
positioning the country as a facilitator of modernisation and progress (Narang,
2024). Through Chinese investments, African countries have diversified their
economies and exports, with greater access to new sources of income generation
and economic growth and improved overall prosperity. This implies that China’s
economic engagements in Africa could yield favourable results and should thus be
welcomed. Africa requires further economic expansion to alleviate poverty and
address underdevelopment, which have long been persistent challenges for African
nations. Mitigating these issues would mark a substantial milestone in Africa’s
progress.

China’s influence on African economies comes with challenges (Shinn,
2019; Debates, 2022; Nyere et al., 2024). For instance, the scale and scope of
China’s economic engagements with Africa have been observed to be
disproportionately advantageous to China. The loans extended by China to Africa
have been characterised as potentially trapping recipients in debt. Critics argue that
China employs these loans as a means to exert political leverage over African
nations (Jones et al., 2022; Condon, 2023; Tao, 2023; Zhou, 2024). A lack of
transparency also affects infrastructure projects funded by Chinese loans. Many do
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not go through public tender processes, raising the risk of corruption, especially in
nations with weak governance structures (de Kluiver, 2023). Critics say China uses
its own labour and material, rather than hiring local contractors and service
providers. They also accuse China of delivering sub-standard work and repeated
delays on projects (McGregor, 2020). China, included, tend to exert asymmetrical
and unbalanced pressure when negotiating deals with African states (Malobisky,
2024; Nyere et al., 2024). The relationship is dominated by commodities and
significant trade deficits by African countries (Pinto, 2022; Gopaldas, 2024).

Beijing’s pursuit of influence in Africa goes beyond economic interests.
Criticisms of Chinese investments in Africa include debt-trapping, economic
dependence, and prioritisation of Chinese interests over local needs. China’s
investments in infrastructure are coupled with efforts to secure political support
and access to resources (Yuan, 2024). This may suggest that the benefits of China’s
economic activities may be unsustainable. Moreover, in some countries such as
Zimbabwe, Chinese investors work with the ruling elites to clinch business deals.
The preceding conversation indicates a lack of consensus regarding the economic
advantages to Africa from its interactions with China. Consequently, there is a
necessity for empirical research to assess the economic impact of China’s
economic engagements on Africa.

This forms the goal of this study: to assess the impact of China’s economic
engagement in Africa. The research aims to utilize econometric analysis to
investigate the effects of China’s economic involvement in Africa. Its objective is
to gain insights and comprehension regarding the extent to which African nations
derive benefits from their economic ties with China. The remainder of this paper is
organised as follows: Section 2 reviews the relevant literature and develops the
theoretical framework; Section 3 presents the research hypotheses; Section 4
describes the methodology; Section 5 reports and discusses the empirical results;
and Section 6 concludes with policy recommendations and study limitations.

2. Literature Review and Theoretical Framework
2.1 China—Africa Trade and Economic Growth

The relationship between international trade and economic growth has long
been a central topic in development economics, with the export-led growth
hypothesis positing that trade openness, particularly through exports, serves as a
catalyst for economic expansion (Kalaitzi and Chamberlain, 2020). In the context
of China—Africa relations, this relationship has attracted considerable scholarly
attention given the rapid expansion of bilateral trade volumes over the past two
decades. The literature presents a complex and sometimes contradictory picture
regarding the growth effects of China—Africa trade, reflecting differences in
methodology, country coverage, and time periods examined.

Obobisa et al. (2021) explored the causal link between China—Africa trade,
China’s outward foreign direct investment (OFDI), and the economic growth of 24
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Sub-Saharan African countries from 1999 to 2018. The aggregated panel was
classified into upper-middle-income, low-middle-income, and low-income Sub-
Saharan African countries. Using the feasible generalised least squares (FGLS)
estimator, the study found that China—Africa trade negatively contributes to
economic growth among all panels in the long run, while China’s OFDI improves
growth in low-middle and low-income African countries but has a significant
negative effect in upper-middle-income African countries. This finding is
significant because it suggests that the growth effects of Chinese economic
engagement are heterogeneous across different income levels, a nuance that is
often overlooked in aggregate analyses.

Several studies have examined the sectoral and distributional effects of
China—Africa trade. Stein and Uddhammar (2021) provide a comprehensive
analysis of China’s role in Africa through trade, investment, and loans, noting that
while infrastructure development has been substantial, concerns about debt
sustainability and economic dependency persist. Ngoma (2023) specifically
investigated the impact of Chinese imports on industrialisation in Ethiopia, finding
that rising exposure to Chinese imports leads to slower sales and employment
growth for domestic firms. Torreggiani and Andreoni (2023) reached similar
conclusions in the context of South Africa, demonstrating that Chinese import
penetration negatively affects the growth dynamics of manufacturing firms,
particularly those that have not undertaken significant investments in capability
development. These findings challenge the notion that trade with China
unambiguously benefits African economies and highlight the importance of
domestic absorptive capacity.

On the positive side, Arteaga et al. (2020) examined the relationship
between exports to China and economic growth in Latin America and found that
exports to China enhanced economic growth in South American countries,
suggesting that commodity-exporting developing regions may benefit from
Chinese demand. Hagemejer and Muck (2019) found that exports significantly
improved economic growth in Central and Eastern European countries from 1995
to 2014, providing broader evidence for the export-led growth hypothesis. Chen et
al. (2024) concurred and stated that China’s robust economic growth and
substantial demand for raw materials have propelled African goods exports,
witnessing a more than fourfold increase in nominal US dollar terms between 2000
and 2022. These studies collectively suggest that the growth effects of China—
Africa trade are conditional on the direction of trade flows, the composition of
exports, and the domestic capacity of African economies to leverage trade
opportunities.

2.2 Chinese FDI and Economic Growth in Africa
Foreign direct investment is widely regarded as a key driver of economic

growth in developing countries, primarily through capital accumulation,
technology transfer, employment creation, and productivity spillovers (Doku et al.,
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2017). China’s FDI in Africa has grown substantially since the early 2000s, raising
important questions about its growth effects relative to FDI from traditional
Western sources. The theoretical expectation is that FDI should contribute
positively to economic growth, but the empirical evidence from the China—Africa
context presents a mixed picture.

Doku et al. (2017) found that a 1% increase in China’s FDI stock in Africa
significantly increases Africa’s GDP growth by 0.607%. Similarly, Debongo et al.
(2022) showed that China’s foreign direct investment had a significant positive
impact on Aftrica’s inclusive development. Notably, Debongo et al. (2022) found
that the interaction of Chinese FDI with institutional quality has a significant
positive effect on GDP per capita growth, indicating a conditional effect that
depends on the institutional environment of host countries. Miao et al. (2020)
further demonstrated that the conditional effect of China—Africa trade and domestic
absorptive capacity on economic growth was positive and statistically significant,
reinforcing the importance of domestic conditions in determining the growth
impact of Chinese economic engagement.

However, other studies have found less favourable results. The negative
relationship between Chinese FDI and growth in upper-middle-income African
countries found by Obobisa et al. (2021) suggests that FDI effects may diminish as
countries reach higher income levels, possibly due to crowding-out effects or the
orientation of Chinese FDI toward extractive industries that offer limited linkages
to the broader economy. Busse et al. (2014) examined the impact of trade, FDI, and
aid from China on African economies and found that the effects vary considerably
depending on the sector and the institutional context. These findings underscore the
need for more nuanced empirical analysis that accounts for cross-country
heterogeneity and institutional moderators.

2.3 Chinese Loans and Debt Sustainability

The question of whether Chinese loans to Africa constitute a “debt trap” or
a legitimate development financing mechanism has generated intense debate in
both academic and policy circles. Proponents argue that Chinese loans fill a critical
gap left by traditional Western donors and multilateral institutions, enabling
African countries to finance much-needed infrastructure projects (Chanaka, 2022;
Department of International Development Cooperation, 2024). Opponents contend
that the loans are structured in ways that trap recipient countries in unsustainable
debt, giving China disproportionate political and economic leverage (Condon,
2023; Mutai et al., 2024).

Were (2018) examined the debt-trap narrative and found that while
Chinese loans do contribute to Africa’s debt burden, the debt-trap characterisation
may be overstated for most countries. Ngundu (2022) found that Africa’s growth
responds positively to Chinese loans but only in the short run, with the effects
phasing out in the long run. The Department of International Development
Cooperation (2024) revealed that China’s sovereign financing provided to Africa is
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overall effective, though the distribution and allocation of loans may contain
anomalies that prevent desired outcomes from being achieved. De Kluiver (2023)
highlighted the challenges of hidden debt from Chinese state-owned banks, which
complicates debt estimation and poses serious challenges for financial management
and accountability. The IMF (2023) positioned these concerns within the broader
context of Sub-Saharan Africa’s economic relations with China, noting that while
Chinese financing has supported infrastructure development, debt sustainability
risks require careful monitoring, particularly for countries with elevated debt-to-
GDP ratios.

2.4 Infrastructure Development and Chinese Workers

China’s involvement in African infrastructure development has been one of
the most visible aspects of the bilateral economic relationship. The Belt and Road
Initiative has channelled significant resources toward transportation networks,
energy projects, and digital infrastructure across the continent (Narang, 2024).
While these investments are generally welcomed for addressing Africa’s
infrastructure deficit, the use of Chinese labour on these projects has been a
contentious issue.

Hillman and Tippet (2021) and Ghiselli and Morgan (2022) note that the
presence of large numbers of Chinese workers on these projects is one of the most
controversial aspects of China’s economic engagement with Africa. Chinese
multinational corporations (MNCs) in Africa are often criticised for hiring Chinese
expatriates at the expense of native workers, raising the possibility that Chinese
MNC:s fail to contribute to local employment or the skill improvement of native
workers (Wegenast et al., 2019; Yang, 2022). However, Kernen and Lam (2014)
found that Chinese state-owned enterprises in Ghana have gradually increased their
local workforce recruitment over time, suggesting a potential evolution in labour
practices. The economic rationale for using Chinese workers centres on
productivity arguments and the shortage of specialised skills in certain African
labour markets, though the long-term implications for skills transfer and local
employment remain debated.

2.5 Theoretical Framework

This study draws on three complementary theoretical perspectives to frame
the analysis of China’s economic engagement in Africa. First, the FDI Spillover
Theory provides the primary lens for understanding how Chinese foreign direct
investment may affect economic growth in African countries. According to this
theory, FDI generates positive externalities for host economies through technology
transfer, managerial skill diffusion, competition effects, and backward and forward
linkages with domestic firms (Borensztein et al., 1998). However, the magnitude
and direction of these spillovers depend on the absorptive capacity of the host
country, including its human capital endowment, institutional quality, and the level
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of development of its financial markets (Miao et al., 2020). This theoretical
perspective leads to the expectation that Chinese FDI should positively affect
African economic growth, but with heterogeneity across countries based on their
absorptive capacity.

Second, the Dependency Theory, originally articulated by Prebisch (1950)
and Frank (1966) and later applied to China—Africa relations by scholars such as
Botha (2006) and Chan (2018), provides a critical counterpoint. This theory posits
that economic relations between developed and developing countries tend to
reproduce and reinforce structural inequalities, with the developed country
extracting resources and markets while the developing country remains in a
subordinate position. From this perspective, China’s economic engagement with
Africa may reproduce neo-colonial patterns of resource extraction, trade
imbalances, and debt dependency. The trade deficit that most African countries run
with China, the concentration of exports in primary commodities, and the use of
Chinese labour and materials in infrastructure projects are all consistent with
dependency theory’s predictions.

Third, the Modernisation Theory provides a more optimistic framework,
suggesting that external economic engagement, including trade, investment, and
infrastructure development, can serve as an engine for economic transformation in
developing countries (Rostow, 1960). From this perspective, China’s investments
in African infrastructure, its demand for African commodities, and its provision of
development finance represent opportunities for African countries to modernise
their economies, diversify their production structures, and integrate into global
value chains. The theoretical tension between dependency and modernisation
perspectives reflects the broader debate about China’s role in Africa and
underscores the need for rigorous empirical analysis to determine which dynamics
predominate in practice.

By integrating these three theoretical perspectives, this study provides a
balanced analytical framework that acknowledges both the potential benefits and
risks of China’s economic engagement in Africa. The empirical analysis is
designed to test competing predictions derived from these theories, particularly
regarding the effects of Chinese loans, FDI, trade, and labour flows on African
economic growth.

3. Research Hypotheses

Based on the literature review and theoretical framework presented above,
the following hypotheses are proposed for empirical testing:
H1: Chinese loans to African governments have a positive and significant effect on
economic growth in the selected African countries.
H2: Chinese foreign direct investment (FDI) has a positive and significant effect
on economic growth in the selected African countries.
H3: China’s exports to Africa (African imports from China) have a negative effect
on economic growth in the selected African countries.
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H4: African exports to China have a positive and significant effect on economic
growth in the selected African countries.

HS5: The number of Chinese workers in Africa has a positive and significant effect
on economic growth in the selected African countries.

H6: Natural resource revenue has a positive and significant effect on economic
growth in the selected African countries.

H7: Government expenditure has a positive and significant effect on economic
growth in the selected African countries.

4. Methodology

The study used secondary quantitative sources. Data were sourced from the
World Bank, the Boston University Global Development Policy Center, and the
China—Africa Research Initiative at the Johns Hopkins University. The analysis
uses data from 10 countries in Africa over a period of 19 years (2003-2021),
resulting in a total of 190 observations. The choice of countries was determined by
issues of data availability and also by the volume of economic transactions between
China and the selected African countries. The countries included in the analysis are
Angola, Ethiopia, Zambia, Kenya, Egypt, Nigeria, Cameroon, South Africa, the
Republic of the Congo (RoC), and Ghana.

This study adopts and modifies the model by Obobisa et al. (2021), who
explored the causal link between China—Africa trade, China’s outward foreign
direct investment (OFDI), and the economic growth of 24 Sub-Saharan African
countries from 1999 to 2018. The modified model is specified as follows:

GDPg =1(CLA, CFDI, CEA, CIA, CWA, NR, GE)

where GDPg is the annual growth rate of Gross Domestic Product for African
countries, CLA is Chinese loans to African governments, CFDI is Chinese Foreign
Direct Investment flows, CEA is China’s exports to Africa (i.e., African imports
from China), CIA is African exports to China, CWA is the number of Chinese
workers in Africa, NR is total natural resource revenue, and GE is general
government final consumption expenditure. A detailed description of the variables
and their sources is presented in Table 1.

Summary of variable descriptions

Table 1
Variable Description and Unit of Measurement Source
GDPg Annual growth rate of GDP at market prices based on World Bank
constant local currency (constant 2010 US dollars)
CLA Chinese loans to African governments, amounts Boston University
borrowed (US$ Mn) GDP Center, 2023
CFDI Chinese FDI flows to African countries (US$ Mn) China—Africa
Research Initiative
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Variable Description and Unit of Measurement Source
CEA China’s exports to Africa / African imports from China China—Africa
(US$ Mn) Research Initiative
CIA African exports to China (US$ Mn) China—Africa
Research Initiative
CWA Number of Chinese workers in Africa by end of year China—Africa
Research Initiative
NR Total natural resource revenue (sum of oil, gas, coal, World Bank
minerals, and forest revenues)
GE General government final consumption expenditure World Bank
(current US$)

o Estimation techniques: The study adopted a panel cointergration
analysis and cross-sectional dependence analysis. the analysis followed the
following sequential steps (i) cross sectional dependence and unit root testing; (ii)
cointegration testing; and (iii) estimation of the long-run relationships.

e Unit root testing and cross-sectional dependence: Before conducting
unit root tests, the study had to check the Cross-sectional Dependence. This was
done using the Pesaran CSD Test. After the Pesaran Test was performed, unit root
tests followed next. This was important since in order to estimate an ARDL model
it needs to be ensured that the variables in the regression are either integrated of
order zero I(0) or at most integrated at order one I(1). For this aim, Levin, Lin &
Chi (LLC) and Im, Pesaran and Shin (IPS) unit root tests are used in the paper.

o Cointegration testing: After confirming the order of integration, the
second stage of the analysis tests for evidence of long-run cointegration among the
variables by conducting the Pedroni (1999, 2004) and Kao (1999) panel
cointegration tests. However, the study had also to factor in the issue of cross-
sectional dependence. Hence the use of the Westerlund (2007) cointegration test.
The test not only allows the heterogeneity of the short-run parameters but can also
manage cross section dependence (Szabo, 2014).

e Long run estimation

e Panel ARDL: Based on Pesaran et al. (1999), the dynamic
heterogeneous panel regression can be incorporated into the error correction model
using the autoregressive distributed lag ARDL (p,q)17 technique and stated as
follows (Loayza and Ranciere, 2006):

p—1 qg—1
WA= D Vi AGDey* ) of AKDes+ 90D
Z Z

- {ﬁ[zrn + ﬁf{Xi}r—j}] + &

where y is the GDP growth rate, X is a set of independent variables
including the financial development indicator, and y and & represent the short-run
coefficients of lagged dependent and independent variables respectively,  are the
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long-run coefficients, and ¢ is the coefficient of speed of adjustment to the long
run- equilibrium. The subscripts i and t represent country and time, respectively.
The term in the square brackets of equation (1) contains the long-run growth
regression, which includes the long-run coefficients of X vectors.

The autoregressive distributed lag (ARDL) model offers three possibilities
to estimate non-stationary; (i) the pooled mean group (PMG) estimators, (ii) the
mean group (MG), and the dynamic fixed effects (DFE). All three estimators
consider the long-run equilibrium and the heterogeneity of the dynamic adjustment
process (Demetriades and Law, 2006). The MG estimator is obtained by estimating
N independent regressions and then averaging the (unweighted) coefficients, whilst
the DFE requires pooling the data and assuming that the slope coefficients and
error variances are identical (Frimpong, 2012). The PMG estimator constrains the
long-run coefficients to be identical across groups. This is particularly useful when
there are reasons to expect that the long-run equilibrium relationship between the
variables is similar across countries (Bhattacharya et al. 2018).

e Common Correlated Effects (CCE) Mean Group estimator: The
Pesaran (2006) common correlated effects (CCE) mean group estimator accounts
for cross-sectional dependence (or common correlation) by incorporating
unobserved common factors in the estimation process. The CCE approach
estimates coefficients for each cross-section and averages them across the panel
using appropriate weights. The robustness of the CCE regression results may be
verified by estimating models (1-3) using the pooled mean group (PMG) estimator
by Pesaran and Smith (1995) and Pesaran et al. (1999).

L . pT 1 5
Vie = Wi+ AiVip—1+ BosiXie+ BriXie—1 +Nog¥ i Ve-p + €

where, where y;. is the dependent variable and x;, an observed independent
variable that includes m unobserved common factors. ¥, are are the cross-sectional
averages of the dependent and independent variables. y;; are the estimated
coefficients of the cross-sectional averages and are generally treated as nuisance
parameters. This estimator is known as the common-correlated effects mean-group
(CCE-MG) estimator or CCE pooled estimator. The Common Correlated Effects
(CCE) approach corrects cross-sectional dependence of the error terms due to
unobserved common factors (Bokosi, 2022). Neglecting such dependencies could
lead to biased estimates and to spurious inference ((Bhattacharya et al 2018; Gedin,
2020; Asteriou et al. 2021).

5. Results
5.1 Correlation analysis
The study first checked for multi collinearity amongst the variable. In order

to do this, a correlation analysis was performed on the independent variables and
results are shown in Table 2.
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Correlation matrix between model variables
Table 2

GDPg CLA CFDI CEA CIA GAR CWA |NR GNE

GDPg [1.0000

CLA ]-0.0310 1.0000

CFDI |-0.0843 0.0176 _ {1.0000

CEA [-0.1789* 1-0.0100 |0.1249* [1.0000

CIA  |-0.1990* 0.2954* |0.0555 [0.1090 |1.0000

CWA 10.0845 0.3880* |-0.0280 |-0.0838 |0.7373* [0.6372* [1.0000

NR 0.0909 0.0857 |-0.0737 |-0.3489* |0.3719* [0.0554 |0.4482* |1.0000

GE 0.0425 -0.0512 |-0.0100 [0.0755 |-0.4550* |-0.0108 |-0.342* ]-0.595* |1.0000
Source: Prepared by researchers based on the outputs of STATA version 18.

Results showed that no multicollinearity problem was identified. This can
be seen from the coefficient value range (0.010-0.7373) in the table. the values are
lower than the benchmark of 0.80 (Irfan, 2014) and it can thus be said that there
was no multicollinearity in the model.

5.2 Cross dependency and Stationarity Tests
The analysis had to perform the cross-dependence test before performing
the unit root tests. The Pesaran Test was used to test for cross section dependence.

Results are shown in Table 3.

Pesaran CSD Test

Table 3
Variable t-bar Z[t-bar] p-value
CLA -2.834 -3.389 0.000
GDP -2.716 -3.026 0.001
GE -1.369 1.110 0.866
CIA -2.398 -2.050 0.020

Source: Prepared by researchers based on the outputs of STATA version 18.

Results from the Pesaran CSD test showed that the dependent variable,
GDP, showed elements of cross-sectional dependence. Furthermore, other variables
such as CLA and CIA also showed elements of cross-sectional dependence. Only
GNE did not show cross sectional dependence. This shows that there was a need to
cater for cross sectional dependence in the model. After performing the cross-
dependency test, the next step was to do unit root testing. Unit root tests were
performed using the LLC and the IPS tests. Results are shown in Table 4 and 5.
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Results of unit root tests at the level and after taking the first difference

Table 4
Variables level 1st Diff
LLC IPS LLC IPS
stat prob stat prob stat prob stat prob

GDPg | -0.8264 | 0.2043 | -3.9363 | 0.0000 | -4.5821 | 0.0000 - -

CLA | -3.6173 | 0.0001 | -4.6779 | 0.0000 - - - -

CFDI | -2.7787 | 0.0027 | -4.6167 | 0.0000

CEA | -0.3243 | 0.3729 | 1.8426 | 0.9673 | -5.2878 | 0.0000 |-4.8437| 0.0000

CIA -0.0095 | 0.4962 | 2.4392 | 0.9926 | -6.0485 | 0.0000 |-5.9729| 0.0000

CWA | -0.6351 | 0.2627 | 0.8467 | 0.8014 | -2.9927 | 0.0014 |-5.8500| 0.0000

NR -1.3427 | 0.0897 | -1.7636 | 0.0389 | -5.2395 | 0.0000

GE -0.4407 | 0.3297 | -1.5027 | 0.0665 | -13.876 | 0.0000 |-7.3085| 0.0000

Source: Prepared by researchers based on the outputs of STATA version 18.

Results show that, on the LLC test, CLA and CFDI were found to the
stationary at levels. The rest of the variables had to be differenced once in order for
them to become stationary. With the IPS test, GDP, CLA, CFDI and NR were
stationary at levels. CEA, CIA, CWA and GNE had to be differenced once in order
for them to be stationary.

Results of CIPS unit root test

Table 5

Variable CIPS stat 10% 5% 1%
GDP -3.301 -2.21 -2.34 -2.6
CLA -3.913 -2.21 -2.34 -2.6
CFDI -2.856 -2.21 -2.34 -2.6
CEA -0.293 -2.21 -2.34 -2.6
CIA -1.542 221 -2.34 2.6
CWA -1.835 -2.21 -2.34 2.6
NR -2.158 -2.21 -2.34 -2.6
GE -1.925 -2.21 -2.34 -2.6

Source: Prepared by researchers based on the outputs of STATA version 18.

From the result, the CIPS statistical values of GDP, CLA and CFDI
(-3.301, -3.913 and -2.856 respectively). These values are comparatively less than
the critical value (CV) at 10%, 5% and 1% (-2.21, -2.34 and -2.6) respectively.
This shows that there was unit root in these variables. They became stationary after
first differencing. The rest of the variables were stationary at levels. Their CIPS
statistical values were higher than the critical values. All the unit root tests
performed in the study showed that some variables were not stationary at levels.
This shows that there was some unit root in some variables.
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5.3 Cointegration Tests

The cointegration tests were performed using the Pedroni Test and the
Westurland Test. Results are shown in Tables 5 and 6.

Results of Pedroni cointegration test

Table 6
Test Statistics Statistic Prob
Modified Phillips-Perron 0.0019
Phillips-Perron t 0.0029
Augmented Dickey-Fuller t 0.0482

Source: Prepared by researchers based on the outputs of STATA version 18.

All the test statistics reject the null hypothesis of no cointegration in favor
of the alternative hypothesis that the variables are cointegrated in all panels with a
panel-specific cointegrating vector. The Pedroni test was also complemented by the
Westerlund Test.

Results of Westerlund ECM panel cointegration test.

Table 7
T-stat p-value
Variance ratio All panels 1.0814 0.1398
Variance ratio At least some panels 1.8808 0.0300

Source: Prepared by researchers based on the outputs of STATA version 18.

Results show that the first VR statistic does not the null hypothesis of no
cointegration. This implies all panels are not cointegrated. However, the second
VR test statistic rejects the null hypothesis of no cointegration in favor of the
alternative that at least some panels are cointegrated. This shows that there are
some panels that are cointegrated.

5.4 Primary Findings

The study used two estimation techniques to analyse its data; PMG and
CCEMG. However, the presence of cross-sectional dependence required
implementing a suitable regression method. This study then uses the CCEMG
estimator because the variables are cross-sectionally correlated. As a result, the
CCEMG emerged as the primary estimation method in this study. The findings
obtained from the CCEMG were subsequently presented, while those from the
PMG were utilized to validate the results.
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PMG and CCEMG results

Table 8
PMG CCEMG
CLA 0.0665 CLA 0.1823
(0.0623) (0.1280)
CFDI 0.2235 CFDI 0.0524
(0.3014) (0.0619)
CEA 0.1647 CEA 0.1403
(0.1311) (0.2571)
CIA -0.2088*** CIA -0.4240%*
(0.0032) (0.1651)
GAR 0.3675%** GAR 0.1601 1***
(0.0323) (0.0267)
CWA 0.0773%** CWA 0.3124%**
(0.0067) (0.0444)
NR 0.3789** NR 0.2334%**
(0.173) (0.0464)
GE 0.1561%** GNE 0.0523**
(0.0151) (0.0312)

Source: Prepared by researchers based on the outputs of STATA version 18.
5.5 Discussion of Results
5.5.1 Chinese Loans (CLA)

The CCE-MQG results indicate that the coefficient for Chinese Loans (CLA)
is positive (0.1823) but statistically insignificant. This finding does not support H1
and suggests that Chinese loans do not have a statistically significant effect on
economic growth in the selected countries. Chinese loans are typically viewed as
physical capital input that directly adds to Africa’s physical capital accumulation.
A study by Ngundu (2022) found that Africa’s growth responds positively to
Chinese loans but only in the short run, with the effects phasing out in the long run.
The Department of International Development Cooperation (2024) revealed that
China’s sovereign financing provided to Africa is overall effective. However, it
should be noted that the distribution and allocation of Chinese loans may have
anomalies that could prevent the desired outcomes from being achieved. For
instance, lending contracts often stipulate that Chinese state-owned enterprises are
primary contractors for the projects, and this can suppress the development of local
industries (de Kluiver, 2023). The rise in hidden debt from Chinese state-owned
banks complicates the estimation of debt levels, posing a serious challenge for
financial management and accountability (Were, 2018; de Kluiver, 2023; IMF,
2023). This could explain why the study found no significant relationship between
Chinese loans and economic growth. Moreover, numerous loans have been
allocated to projects that are still in development, and the full benefits of these
projects may materialise at a later date. As a result, it may be early to accurately
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quantify the economic effect of Chinese loans in Africa (Chan, 2018; Calabrese,
2021).

5.5.2 Chinese FDI (CFDI)

The CCE-MG results indicate that the coefficient for Chinese Foreign
Direct Investment (CFDI) is positive (0.0524) but statistically insignificant. This
finding does not support H2 and is surprising because FDI is generally expected to
contribute positively to economic growth. Doku et al. (2017) found that a 1%
increase in China’s FDI stock in Africa significantly increases Africa’s GDP
growth by 0.607%. Debongo et al. (2022) also showed that China’s foreign direct
investment had a significant positive impact on Africa’s inclusive development.
However, the interaction of Chinese FDI with the institutional quality variable has
a significant positive effect on GDP per capita growth, indicating a conditional
effect (Debongo et al., 2022). Miao et al. (2020) also showed that the conditional
effect of China—Africa trade and domestic absorptive capacity on economic growth
was positive and statistically significant. The insignificant result in this study may
reflect the relatively small and diverse sample of countries, or it may indicate that
the positive effects of Chinese FDI are contingent on institutional and absorptive
capacity conditions that vary across the sample.

5.5.3 China’s Exports to Africa (CEA)

The coefficient for China’s exports to Africa (CEA) is positive (0.1403 in
the CCE-MG model) but statistically insignificant. This finding does not support
H3, which predicted a negative effect. The insignificance of this variable suggests
that African imports from China do not have a measurable impact on economic
growth in the selected countries, neither positive nor negative. Ngoma (2023)
points out that despite the well-established negative effect observed in advanced
economies, the theoretical relationship between Chinese imports and economic
outcomes in any given country is ambiguous. This ambiguity could explain the
insignificant finding. It is also possible that the aggregate nature of the trade
variable masks differential effects across sectors, with some sectors benefiting
from access to cheaper Chinese inputs while others suffer from competitive
pressures.

5.5.4 African Exports to China (CIA)

The coefficient for African exports to China (CIA) is negative and
statistically significant in both the PMG model (—0.2088, p<0.01) and the CCE-
MG model (—0.4240, p<0.05). This finding contradicts H4 and economic theory,
which expects exports to boost economic growth. An increase in exports should
also increase the inflow of foreign exchange and permit the expansion of imports
of services and capital goods, which are important in increasing productivity and
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economic growth (Kalaitzi and Chamberlain, 2020). Hagemejer and Muck (2019)
found that exports significantly improved economic growth in Central and Eastern
Europe. The majority of Africa’s exports to China are comprised of mineral fuels,
lubricants, and related materials, as well as iron ore, metals, and other commodities
(Eleanor, 2017; Subban, 2022). The negative coefficient may reflect the Dutch
disease effect, whereby heavy reliance on commodity exports to China crowds out
manufacturing and other tradable sectors. It may also indicate that the terms of
trade have moved unfavourably for African commodity exporters, or that the
concentration of exports in primary commodities limits the growth-enhancing
effects of trade. Chen et al. (2024) noted that while African goods exports to China
increased more than fourfold between 2000 and 2022, the composition remained
heavily skewed toward unprocessed commodities.

5.5.5 Chinese Workers in Africa (CWA)

The coefficient for Chinese Workers in Africa (CWA) is positive and
statistically significant at the 1% level in both the PMG model (0.0773, p<0.01)
and the CCE-MG model (0.3124, p<0.01). This finding supports H5 and indicates
that when the number of Chinese workers in Africa increases, economic growth in
the selected African states also increases. The presence of Chinese workers in
Africa has sparked significant controversy, with criticisms that China imports its
own workforce into African countries (Hillman and Tippet, 2021; Ghiselli and
Morgan, 2022). However, the majority of Chinese workers brought into Africa are
skilled personnel who work in specialised fields such as construction. Many
African countries do not have sufficient skilled workers in these sectors, and the
availability of skilled Chinese workers could be ensuring productivity and
efficiency in infrastructure projects. This positive relationship is consistent with the
argument that the contribution of Chinese workers to project completion and
infrastructure quality may ultimately support economic growth, even though it
raises concerns about local employment displacement in the short term.

5.5.6 Natural Resource Revenue (NR)

The coefficient for natural resource revenue (NR) is positive and
statistically significant at the 1% level in the CCE-MG model (0.2334, p<0.01) and
at the 5% level in the PMG model (0.3789, p<0.05). This finding supports H6 and
is consistent with the economic literature. Many African states are resource-rich
and rely on natural resource revenue for growth, with the mining sector
contributing a significant portion to GDP. The OECD (2008) noted that natural
resources can generate and sustain growth, thereby reducing poverty. Redmond and
Nasir (2020) and Majeed et al. (2021) empirically showed that natural resource
abundance has a significant positive impact on economic growth. The result
indicates that the countries under investigation are utilising their resource revenue
efficiently, hence a positive contribution to growth. This finding is encouraging
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given the ongoing debate about the resource curse in African economies (Dinga et
al., 2024).

5.5.7 Government Expenditure (GE)

The coefficient for Government Expenditure (GE) is negative and
statistically significant in the CCE-MG model (—0.0523, p<0.05). However, the
PMG model shows a positive and significant coefficient (0.1561, p<0.01). This
discrepancy between the two estimators warrants careful interpretation. The CCE-
MG estimator, which accounts for cross-sectional dependence and is therefore the
preferred estimator for this study, suggests that government expenditure is
associated with lower economic growth. This finding does not support H7. The
negative relationship may reflect the composition of government spending in the
selected African countries, where a large proportion of expenditure is directed
toward recurrent spending (e.g., public sector wages) rather than productive capital
investment. Onifade et al. (2020) showed that recurrent government expenditures
were found to have a significantly negative impact on economic growth in Nigeria.
Buthelezi (2023) also showed that government expenditure reduces economic
growth in South Africa. Government spending can positively or negatively impact
economic growth depending on whether it promotes or hinders the efficiency and
productivity of the economy (Okunlola et al., 2024). The finding suggests that the
quality and composition of government spending, rather than its volume, is the
critical determinant of its growth impact.

6. Conclusion

This study investigated the impact of China’s economic activities on the
economic growth of ten African countries using panel data spanning from 2003 to
2021. The CCE-MG estimator, which accounts for cross-sectional dependence, was
employed as the primary estimation technique, with the PMG estimator used for
robustness comparison. The analysis yielded several important findings that
contribute to the ongoing debate about the nature and consequences of China’s
economic engagement in Africa.

First, the study found that Chinese loans and Chinese FDI do not have
statistically significant effects on economic growth in the selected countries. This
finding challenges the narrative that Chinese financial flows are either a powerful
driver of African growth or a harmful debt trap. Rather, the evidence suggests that
the growth effects of Chinese finance are contingent on how these resources are
absorbed and utilised by recipient countries. The insignificant results may also
reflect the long gestation periods of infrastructure projects funded by Chinese
loans, whose full economic benefits may not yet be captured within the study
period.

Second, the study found that China’s exports to Africa (African imports
from China) have an insignificant effect on growth, while African exports to China
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are negatively associated with growth. The negative coefficient for African exports
is particularly noteworthy, as it contradicts the standard export-led growth
hypothesis. This finding may reflect the commodity-dependent nature of African
exports to China and the potential Dutch disease effects associated with
concentrated resource exports.

Third, the presence of Chinese workers in Africa emerged as a positive and
significant driver of economic growth. While this finding is controversial from a
labour market perspective, it likely reflects the productivity and efficiency gains
associated with skilled Chinese workers in infrastructure construction and other
specialised sectors where African labour markets face skill shortages.

Fourth, natural resource revenue is positively and significantly associated
with growth, suggesting that the selected countries are, at least in the current
period, managing their resource wealth in a manner that supports rather than
hinders economic development. Government expenditure, however, shows a
negative association with growth under the preferred CCE-MG estimator, pointing
to potential inefficiencies in the composition and allocation of public spending.

Based on these findings, the study makes the following policy
recommendations. African countries should reassess the loans and foreign direct
investment they receive from China by focusing on enhancing the absorptive
capacity of these external finances. Strengthening institutional quality, improving
governance frameworks, and developing local complementary industries are
essential to maximise the growth benefits of Chinese economic engagement.
African governments should prioritise improving and increasing the value of
exports to China through beneficiation and industrialisation to enhance growth
prospects. Additionally, the positive association between Chinese workers and
growth suggests that skilled foreign labour can play a complementary role in
infrastructure development, but African governments should simultaneously invest
in domestic skills development to ensure long-term sustainability and local
employment benefits. Finally, the negative relationship between government
expenditure and growth highlights the need for African governments to improve
the efficiency, targeting, and composition of public spending toward growth-
enhancing investments.

7. Limitations and Future Research

This study has several limitations that should be acknowledged. First, the
sample of only ten countries, selected primarily based on data availability, limits
the generalisability of the findings to the broader African continent. Future studies
should seek to expand the country coverage as more comprehensive data becomes
available. Second, the study period ends in 2021 and does not capture the potential
effects of post-pandemic shifts in China—Africa economic relations, including the
scaling back of Chinese lending and the evolving dynamics of the Belt and Road
Initiative. Third, the use of aggregate-level data masks important within-country
heterogeneity, including sectoral differences and regional variations that may
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influence the growth effects of Chinese engagement. Fourth, the study does not
directly account for institutional quality as a moderating variable, despite
theoretical and empirical evidence suggesting that institutions play a crucial role in
determining the growth effects of FDI and trade. Future research should
incorporate institutional quality indicators and examine their interactive effects
with Chinese economic engagement variables. Fifth, the positive finding regarding
Chinese workers should be interpreted with caution, as the study is unable to
distinguish between the direct productivity effects of Chinese workers and the
indirect effects of the infrastructure projects they are associated with.
Disentangling these effects would require more granular project-level data. Finally,
the unexpected negative coefficient for African exports to China warrants further
investigation using alternative model specifications, different country groupings,
and more detailed trade composition data.
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