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ABSTRACT

China has emerged as an oasis of development finance, with most African countries having
accessed several loan facilities between the year 2000 and 2023. Chinese engagements
during the Forum on China-Africa Cooperation (FOCAC) have enhanced cooperation
between China and Africa in areas that include finance, trade, politics and culture. In
demonstration of unconditional cooperation, China has advanced funding to economies
termed as distressed by Multilateral Lending Institutions. Notably, most developing African
countries have struggled to repay Chinese debt and have sought debt relief, with some even
receiving debt forgiveness. Chinese patrticipation in infrastructure projects remains visible
across Africa despite poor performance of previous facilities. This study, therefore, seeks to
investigate the sustainability of Chinese debt funded infrastructure in Africa, based on the
notion that sustainable debt supports growth through financing productive investments
without creating an excessive fiscal strain. The study focuses on the period 2003 to 2023,
which gives a span of 21 years and the data utilised is collected at an annual interval. The
sample of the study has 10 African countries namely Algeria, Angola, Egypt, Ethiopia,
Ghana, Kenya, Morocco, Nigeria, South Africa and Tanzania. Meanwhile, data on Chinese
debt for infrastructure finance is attained from the dataset on Chinese Loans to Africa (CLA)
compiled by the Boston University Global Policy Centre (BUGPC). The study models
economic growth on Chinese loans, FDI, external debt, oil prices, gross capital formation
and inflation. The diagnostic tests performed on the panel dataset detected
heteroscedasticity and serial correlation and remedied these issues by estimating the model
of the study utilising the Generalised Least Squares (GLS) method, which incorporated an
AR (1) structure to account for serial correlation. The results of the study showed that
Chinese infrastructure loans have no statistically significant impact on economic growth and
this is supported by the observation that a significant number of financed projects yield no
economic return and also Chinese credit terms are often quoted to be a resource trap for
borrowing economies, characterised by high rates and collateralisation using raw material
resources quoted below market prices. Similarly, external debt and inflation do not have a
valid impact on growth. On the other hand, foreign direct investment, oil prices and capital
formation have a positive impact on economic growth. The study recommends the
harmonisation of investment policies by the resource endowed African economies and a shift
from bargaining for debt, to attraction of Chinese FDI. Additionally, the study advocates for
the development of Local Currency Bond Markets (LCBMs) in a move that will avail long
term finance for sustainable infrastructure development.
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Infrastructure development is critical for supporting economic growth, enhancing
productivity and improving livelihoods in developing countries. Africa’s infrastructure needs
are estimated at US$140 billion to US$170 billion, with a funding shortfall of between US$60
billion to US$108 billion (African Finance Corporation, 2024). For the past two decades,
China has been a major source of development finance for African countries, with annual
disbursements increasing from around US$98.67 million in the year 2000 to reach a peak of
US$ 28.82 billion in 2016 (Boston University Global Policy Centre, 2025).Cumulatively,
Chinese infrastructural loans between 2000 and 2023 reached US$ 182.28 billion (Boston
University Global Policy Center, 2025).
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The Chinese loan commitments during this period constitute close to 70% of the World
Bank’s loan book, which stood at US$264.15 billion and five times the loan book of the
African Development Bank (AFDB) of US$36.85 billion, between 2000 and 2022 (China
Africa Research Initiative, 2023). During this period, Chinese loans funded a wide range of
infrastructure  projects across various sectors, including housing (Angola),
telecommunications (Benin), transportation (Burundi), energy (Cameroon), water
(Zimbabwe) and security systems (Mauritius) amongst a few selected areas.

The recent slowdown in Chinese loans to Africa has been a concern, mainly explained
by a shift in the Chinese lending philosophy, as countries who restructured their loans or
sought for debt forgiveness have not received new loans post the COVID-19 era, except for
aid packages (Chiyemura et al, 2022). Beginning in 2019, debt distressed economies like
Mozambique, Ethiopia and Djibouti did not secure any new lines of credit from Chinese
lending institutions (CARI, 2021). Similarly, Chinese state-controlled banks and other lending
contractors have shifted to commercial lending, based on debt sustainability and profit
(Tawiah et al, 2021). Figure 1 shows the trend of Chinese infrastructure loans to Africa
between 2000 to 2023.
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Figure 1 — Chinese Infrastructure Loans 2000 to 2023 (Source: Boston University Global Policy
Centre, 2025)

It is evident that most African economies have struggled to repay Chinese loans, with
Zambia and Kenya seeking temporary reprieve under the G20’s Debt Service Suspension
Initiative. Similarly, most African countries have received debt relief from China and the only
African countries which maintained good credit standing are South Africa, Ghana, Egypt, Cot
d’lvoire and Nigeria (CARI, 2024). In 2024, during the Forum on China-Africa Cooperation
Conference (FOCAC), China pledged to avail US$50 billion in financial support to Africa
(FOCAC, 2024). Despite the cashflow challenges faced by most developing countries in
Africa, China has continued to reliably provide the much-needed development finance. This
study therefore seeks to determine the sustainability of Chinese debt as a source of
infrastructure finance in Africa.

LITERATURE REVIEW
The African continent is endowed with vast natural resources, including oil, gas,
minerals and timber. According to the resource curse theory, also known as the paradox of

plenty, countries with plenty natural resources often fail to translate their wealth to economic
development and democratic institutions (Gavin, 2023).
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The paradox of the plenty posits that resources that should lead to growth and
prosperity are often misdirected to fuel economic instability, corruption, authoritarianism and
internal conflicts. Most African countries, especially those with oil and gas reserves, face
challenges in managing their natural resources effectively, leading to missed opportunities
for development and improved livelihoods (Karl, 1999). In countries like Sudan, Nigeria, the
Democratic Republic of Congo and Angola, oil resources, have led to several instances of
internal instability and rent seeking behaviour, undermining economic growth (Akarere et al,
2017).

Similarly, Chinese loans often lack full disclosure and are often resource backed,
allowing the ruling elite to consolidate their power at the expense of inclusive and
sustainable development (Damiyano et al, 2023). The administration of Chinese loans in
Africa is guided by the principle that China does not interfere in the internal affairs of any
foreign country, and this has allowed corruption and poor governance to flourish in the
naturally endowed developing countries (Bake & McKenzie, 2019).

The debt overhang theory argues that debt levels beyond a certain threshold, become
unsustainable and can negatively impact growth and investment (Fisher,1991). High levels
of debt lead to uncertainty about future taxes, causing a slowdown in the net inflows of
investments and often leading to allocative inefficiencies as borrowing countries prioritise
debt servicing over essential public investments (Myers, 1977). This theory is critical in the
case of African borrowing economies, in relation to China. Unlike Western institutions,
China’s lending philosophy, proved to be accommodative to all African countries, heightening
the risk of debt overhang, as countries like Zimbabwe were already embroiled in economic
crisis as early as the year 2000. Despite the looming crisis, Zimbabwe managed to secure
close to US$3 billion in Chinese infrastructure loans, raising concerns on the sustainability of
this debt (Mapuvire & Meyer, 2024).

Adding on, the Zambian debt crisis is a recent example of unsustainable debt levels
amongst developing countries in Africa. In 2024, Zambia defaulted on a Eurobond and is
currently undergoing a debt restructuring exercise, which was approved by Chinese lenders
in 2023 (Mak & Erie, 2025). In 2024, Chinese debt constituted above 40% of Zambia’s
external debt of US$15.33 billion (CARI, 2025). Instead of allocating copper export revenues
towards essential government expenditure, Zambia is currently exporting copper to China,
as a mode of debt service at prices below the market value (Brautigam, 2022).

Several theories confirm the significance of quality infrastructure in enhancing the
standards of living and supporting economic growth. The are several channels through
which infrastructure supports economic growth which include reduced cost of doing
business, facilitating access to markets, attraction of FDI and increased utilization of
available infrastructure capacity (Diemer, et al, 2022; Hurlin, 2006).

Evidence suggests that developing countries often suffer from a development trap,
which limits infrastructure investments and keeps economic growth at minimal levels.
According to the Development Trap Theory, some low-income countries are entangled in a
cycle of underdevelopment, due to infrastructure gaps, poor human capital development and
limited access to global markets (Diemer et al, 2022).The development trap becomes a
cycle, as it is characterised by low investment in infrastructure, which leads to low economic
productivity, which in turn fails to attract meaningful investments. Countries in this dilemma
experience low economic growth, limited formal jobs, poor public services, mass poverty and
deepening income inequality (Csath, 2022).

Similarly, the Foreign Direct Investment Attraction Theory asserts that a country’s
ability to draw quality foreign investments emanates partly from quality infrastructure, such
as transport networks, reliable energy and efficient telecommunications (Bajrami & Zeqiri,
2019). The theory suggests that other important drives of FDI are political stability, quality of
governance and human capital development. Quality infrastructure reducing the cost of
doing business, facilitates easy access to markets and aids the integration of a firm in the
global supply chain (Bah et al, 2015). The flow of investments leads to abundance of capital
for production, facilitates technological transfer and creates more jobs, propelling the
economy to grow faster (Enderwick, 2005).

25

@



RJOAS: Russian Journal of Agricultural and Socio-Economic Sciences
ISSN 2226-1184 (Online) | Issue 6(174), June 2026

Moreover, the Endogenous Growth Theory acknowledges the contributions of
infrastructure development, investments in education and research to economic growth
(Aghion et al, 1998). The framework suggests that infrastructure, education and continuing
research, have the potential to generate increasing returns, leading to sustained growth.
Furthermore, the theory suggests that investments in infrastructure and education have the
potential to eliminate inequalities and eliminate unequal growth rates among economies (Acs
& Sanders, 2021).

Meanwhile the Network Effect Theory reveals the strategic importance of quality
infrastructure, which it claims to have the potential to improve productivity and help the
economy to reach the optimal utilisation of resources. This theory posits that the value of a
goods or services increases as more individuals or entities utilise it, hence the improvement
of transport systems, communication and utility systems attracts more users, leading to
exponential growth in economic activity (Hurlin, 2006). For instance, when an economy
upgrades its road infrastructure this reduces transport costs, enabling producers to reach
markets effectively and this efficiency attract more investments into the economy (Haider et
al, 2018).

Ugochukwu and Chinyere (2013) investigated the impact of capital formation on
economic growth in Nigeria. The study included -capital formation, stock market
capitalisation, inflation rate and the interest rate as the explanatory variables. The model of
the study was estimated through the Ordinary Least Squares regression. The results of the
study revealed that capital formation and stock market capitalisation had a positive impact
on economic growth, whereas the interest rate and the inflation rate had a negative impact
during the period under review. The study recommended on the need to prioritise capital
formation and deepen the development of capital markets, to support sustained economic
growth.

Akinlo and Apanisile (2014) conducted a study to examine the impact of oil price
volatility on 20 Sub-Saharan African countries between 1986 and 2012. The sample of the
study was grouped into oil exporting countries and non-oil exporting countries. The study
included labour, capital, real exchange rate, oil price volatility and FDI as explanatory
variables. Three estimation techniques were utilised namely panel OLS regression, the
Generalized Method of Moment (GMM) and the Pooled OLS regression. To solve the
problem of endogeneity, the study included the lagged values of the explanatory. The study
found that physical capital and oil prices had a positive impact on growth in both oil exporting
countries and non-oil exporting countries. This finding signalled that oil exporting countries
benefit from prices increases, whilst non-exporting countries benefit from investments in
alternative energy sources. Meanwhile, FDI had a negative impact on growth for both oil
exporting and non-exporting economies, highlighting the fact that in times of economic
shocks, FDI vanishes overnight, hence the need to develop a buffer layer of domestic
investments in critical sectors of the economy.

Manasseh et al (2022) investigated the impact of external debt on economic growth,
on a sample of 30 Sub-Saharan countries from 1997-2020. The study utilised the Dynamic
System GMM technique in estimating the model of the study. The study found that external
debt and its volatility have a negative impact on economic growth in the region. Meanwhile,
the study found a positive interaction between governance indicators and economic growth.
The study recommended that countries in the region should improve the quality of
institutions and ensure that debt is kept within sustainable levels to avoid the negative
impact of debt overhang. The study further recognised the importance of quality governance
in ensuring efficient utilisation of borrowed funds.

Mandeya and Ho (2022) investigated the impact of inflation and its uncertainty on
growth. The paper applied a systematic literature review approach to determine the sources
of variations of the impact inflation have on growth. The paper synthesised and critically
analysed empirical and theoretical studies on the inflation, inflation uncertainty and economic
growth. The study found that the impact of inflation and its uncertainty are passed through
the price informative role and the investment-spending channels. Whilst on the empirical
front, inflation is observed to have mixed impact on growth, this is largely attributed that the
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impact of inflation varies with the degree of its severity. Low stable inflation supports growth,
whilst hyperinflation ruins economic progress and growth.

Malik and Sah (2023) examined the relationship between FDI and economic growth
amongst BRICS countries. The study utilised panel data that ranged between 1991 to 2020.
The study utilised the Bayesian VAR framework to investigate the panel data, while the
Pedroni residual cointegration test was used to check the existence of a long-run
relationship between FDI and growth. The results revealed that FDI has a positive impact on
growth in the short run. However, in the longrun, the relationship failed to be statistically
significant. The study recommended that member countries should come up with tailored
investment policies that suit each economic context, to ensure that FDI achieves longrun
effectiveness.

Mutai et al (2024) conducted a study to explore the sustainability of Chinese debt in
Africa. The study utilised data between 2000 to 2020 for the 54 African countries. An ARDL
model was selected to analyse the shortrun and long run effect of Chinese loans on
economic growth. The study remedied auto-correlation by using lagged terms. Descriptive
analysis showed that not all African countries are at risk of debt distress. Furthermore, the
results of the Autoregressive Distributed Lag model showed that Chinese loans contribute to
growth in the long term., as such recommended that governments must employ debt
management strategies to ensure that they do not default on outstanding debt, as this will
negatively impact the cost of funding for future projects. Similarly, the study highlighted that
governments should be cognizant that debt can stimulate growth when used to enhance
infrastructure and productive capabilities.

Mlambo (2022) used a dataset from the China Africa Research Initiative for the period
2000 to 2017, to analyse the impact of Chinese infrastructure finance on economic growth.
The study used a sample of selected 15 African countries. The researched followed a
guantitative approach, employing the Pooled Mean Group, Mean Group, Fully Modified
Ordinary Least Squares, and Dynamic Ordinary Least Squares panel techniques for
estimation. The results showed that China’s infrastructural loans translate to economic
growth. However, the study noted that excessive borrowing may lead to a debt overhang and
an economic crisis.

Ngundu (2022) carried out a study to examine the debate about the sustainability of
Chinese loans to African countries. The research is premised on the supposition that
economic growth is among the key indicators of debt sustainability, as such this study used a
China Africa Research Initiative dataset for the period 2000 to 2018. A General Method of
Moments (GMM) estimation technique was utilised by the study. The findings of the study
revealed that Chinese loans positively translate to growth in the shortrun, while in the
longrun Chinese loans are found to have no statistically significant effect on growth. In this
regard, this study recommended that the proceeds to Chinese loans must be invested in
productive infrastructure so that the economy can generate enough savings for debt
servicing in the longrun.

Damiyano et al (2023) carried out a study to investigate the impact of Chinese
activities in on growth in Southern Africa. The variables of interest included Chinese debt,
Chinese trade, Chinese aid and Chinese FDI. The secondary data on Chinese activities was
collected from the John Hopkins University, China Africa Research Initiative (CARI). The
study utilised the Feasible Generalised Least Squares regression to deal with detected
heteroscedasticity. The results revealed that all the categories of Chinese activity that is
debt, trade, aid and FDI fail to show and significant effect on growth of economies in
Southern Africa. The study recommends that governments in the region should desist from
the begging mentality and enact policies that ensure a symbiotic relationship with China.

The debate of the effect of Chinese finance is still ongoing, given that the terms of
Chinese loans vary with each situation and context. This study therefore utilises an updated
dataset on Chinese infrastructure loans compiled by the Global Development Policy Centre
of the Boston University, to analyse the sustainability of Chinese loans in financing Africa’s
infrastructure needs.
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METHODS OF RESEARCH

This paper adopted an explanatory research design with a quantitative approach, to
facilitate the analysis of the sustainability of Chinese infrastructure loans to Africa. An
explanatory design aims to explain the relationship between variables, mainly cause and
effect (Adokpo & Mensah, 2025). The study utilised a dataset provided by the Boston
University’s Global Development Policy Center to compile data on Chinese infrastructural
loans. Other macro-economic variables were accessed from the World Bank development
indicators. The study utilised a sample of 10 African countries namely Algeria, Angola, Egypt,
Ethiopia, Ghana, Kenya, Morocco, Nigeria, South Africa and Tanzania. The selected 10
countries are the largest economies in terms of GDP (CIA World Factbook, 2023). The
choice to focus on the top economies is motivated by the need to evade technological
regress and poor institutional quality, associated with developing economies. The panel data
utilised is collected for 21 years, ranging from 2003 to 2023.

The study modified a model used by Mlambo (2022), who examined the sustainability
of the African debt owed to China. Instead of using overall Chinese debt, this study used
annual Chinese infrastructural loan disbursements. Adding on, the model was modified to
accommodate control variables deemed appropriate, in the African context. Highlighted
below is the model of the study:

GDP,;= a + Cloans;; +FDI;;+Extdebt; +0il, +CPI;; + GCaAc; + €...... (1)

To deal with outliers and probable skewness, the model adopted natural logs as
shown:

logGDP;;= a + logCloans;, + logFDI;; +logExtdebt;; +logOil; +10gCPl;; + logGCaAc;; + +¢€,,........ (2)

Where: log is the mathematical function used to normalise the variables. GDP is annual
economic growth rate and the dependent variable. The country specific independent factors
included are Cloans: Annual Chinese infrastructure loan disbursements, FDI: Net foreign
direct investment inflows as a percentage of GDP, Exdebt: External debt as a percentage of
Gross National Income, CPI: Annual Consumer Price Index, GCaAc: Gross capital formation
annual growth, Additionally, the study accounted for global energy prices by including Oil:
Annual changes in crude oil prices.

STATA version 19.5 was used for data analysis, which started with visual plotting of the
data to analyse distribution and patterns. Similarly, measures of central tendency were
computed to analyse the range of the individual variables, to identify missing values and to
identify outliers. These descriptive statistics and visualizations acted as a guideline for
selecting the most suitable diagnostic tests.

Diagnostic tests commenced with the test for multicollinearity. The study utilised the
Variance Inflation Factor (VIF) to comprehensively check for multicollinearity amongst the
independent variables. Multicollinearity is evident if a pair of variables has a correlation
coefficient which exceeds 0.8 or a Variance Inflation Factor above 5 (Gujarati, 2006). In case
of multicollinearity, data transformation can be a suitable remedy or simply dropping one of
the affected variables (Gujarati, 2006).

The data panels were further tested for stationarity using the Fisher Unit Root test.
This test is crucial as non-stationarity leads to unreliable estimates and volatile relationships
among variables, making such a model useless for forecasting and prediction purposes
(Brooks, 2008). Adding on, the study seeks to verify the levels of integration of the variables,
so that such, is incorporated into the functional specification of the model. Variables that are
stationary with a trend or drift will be detrended to eliminate the stochastic term, that makes
them vary over time and those that are non-stationary but integrated to the same order will
be tested for cointegration (Gujarati, 2006).

The Ramsey RESET test was then computed to assess the specification of the
regression model. This test allowed the study to ensure that the proposed model fits the
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underlying data structure, detecting omitted variables and detecting incorrect functional form.
Corrections to the model may include introduction of higher order terms or introducing
lagged dependent variables as an explanatory variable (Brooks, 2008).

The study proceeded to test the residuals to ensure that variances were constant
(homoscedasticity) and the Breusch—Pagan/Cook—Weisberg test was utilised for this
purpose. The implications of heteroscedasticity include biased standard errors, unreliable
hypothesis and distorted inferences (Gujarati, 2006). In the presence of heteroscedasticity,
the study intends to adopt robust standard errors or generalised least squares regression,
which have the capability of estimating efficient results by running a correction process
which makes the residuals constant.

The residuals were then tested for serial correlation by regressing the residuals on
their lagged values. In the presence of serial correlation, the estimated model is valid and
shown by a p value below 0.05, otherwise the model is expected to be statistically
insignificant. Serial correlation violates the assumption that error terms are uncorrelated,
leading to biased standard errors. In some instances, coefficients may appear as significant
when they are not or conversely, significant relationships are disregarded as not valid
Brooks, 2008).

The model of the study is estimated considering the results of the diagnostic tests.
Where the negative outcome from the Ramsey RESET will require the modification of the
proposed model, which might include change of functional form or addition of omitted
variables. While non-stationarity will require testing for cointegration and estimation of the
short run and longrun relationships. Meanwhile the presence of heteroscedasticity calls for
adoption of robust standard errors or the generalised least squares estimation technique.
Furthermore, if a relationship is detected between successive error terms, this calls for the
declaration of an AR (1) term in the model, so that the model accounts for this correlation.

RESULTS AND DISCUSSION
The study initiated the analysis by computing descriptive statistics, followed by

diagnostic tests and then the estimation of the results. Figure 2 and Figure 3 display a
graphical plot of the data.
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Figure 2 — Distribution of the Original Data Figure 3 — Distribution of Data After
(Source: Dataset) Normalization (Source: Dataset)

The distribution of the original data as shown in Figure 2 shows that Chinese loans is
an extreme outlier, as such, the log function is used to normalise the data, as shown in
Figure 3. Furthermore, the study then summarised the normalised data, to identify missing
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values, identify patterns and to detect outliers, to guide the study on the diagnostic tests to
conduct. Table 1 displays the descriptive statistics generated from the normalised dataset.

Table 1 — Descriptive statistics

Variable Obs Mean Std. dev. Min Max
LogGDP 210.00 1.15 0.12 0.45 1.40
LogCloans 210.00 1.26 1.37 0.00 4.28
LogFDI 210.00 1.06 0.14 0.00 1.48
LogExDebt 210.00 1.41 0.36 0.37 2.17
LogOil 210.00 1.83 0.16 1.46 2.05
LogCPI 210.00 0.88 0.39 -0.52 1.99
LogGCapAc 210.00 1.52 0.21 0.35 1.92

Source: STATA Results Output at 5% Level of Significance.

The statistics show that the panel data is balanced as shown by the uniform number of
observations. However, LogCloans continues to be of concern, with a minimum of zero,
implying that there are no loans received in that particular year and a maximum of 4.28. This
hints on the potential of heteroscedasticity emanating from outliers.

The independent variables were tested for multicollinearity, as this problem can lead to
unstable regression coefficients and reduced reliability of model. Similarly, multicollinearity,
can lead to inaccurate conclusions about the statistical significance of variables (Tsay, 2010).
The Variance Inflation Factor (VIF) was utilised by the study to check for high correlation
amongst the independent variables.

Table 2 — VIF Multicollinearity Test

Variable VIF 1/VIF
LogCloans 1.22 0.817838
LogExDebt 1.16 0.859239
LogCPI 1.15 0.873192
LogOQil 1.11 0.903219
LogGCapAc 1.08 0.926371
LogFDI 1.05 0.949935
Mean VIF 1.13 -

Source: STATA Results Output at 5% Level of Significance.

All the variables have VIF statistics which are between 1 and 5, showing that there is
moderate multicollinearity, which is within tolerable range, as such, all the variables are
maintained, no data modification is required.

The Fisher Unit Root test was computed to determine the stationarity of all the model’s
variables. Testing for stationarity is important because non-stationarity leads to spurious
regressions, in which relationships are driven by trends not by any meaningful associations
(Stock & Watson, 2018). Non-stationarity can be corrected through differencing, detrending
or transformation depending on the underlying cause (Greene, 2017). Table 3 presents the
Fisher-Type Unit Root test results.

Table 3 — Fisher-Type Unit Root Test

Variable Chi (2) Statistic P-Value Option Status

LogGDP 48.0397 0.0004 Level Stationary
LogCloans 39.075 0.0065 Level Stationary
LogFDI 36.6213 0.0130 Level Stationary
LogExDebt 41.2964 0.0034 Level Stationary
LogOQil 70.6678 0.0000 Level Stationary
LogCPI 62.9601 0.0000 Level Stationary
LogGCapAc 100.7915 0.0000 Level Stationary

Source: STATA Results Output at 5% Level of Significance.
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The stationary test results show that LogGDP, LogCloans, LogFDI, LogExDebt, Log
Qil, LogCPI and LogGCapAc are stationary at level. Since all the variables are stationary,
there is no need to test for cointegration, as it applies to non-stationary series of the same
order of integration (Brooks, 2008).

The study proceeded to conduct the regression equation specification error test, with
the aim to validate the specification of the relationships in the model. The model specification
test detects omitted variables and incorrect functional form (Gujarati, 2006). The results of
the Ramsey RESET test are shown in Table 4.

Table 4 — Ramsey RESET Test Results

Ramsey RESET test for omitted variables
Omitted: Powers of fitted values of LogGDP

HO: Model has no omitted variables

F(3, 200) = 1.08
Prob > F = 0.3578

Source: STATA Results Output at 5% Level of Significance.

The results of the Ramsey RESET test show an F statistic of 1.08 and a probability
value of 0.3578. In this regard, we fail to reject the null hypothesis that there are no omitted
variables in the model.

The study also tested the residuals to ensure that homoscedasticity prevails, as
heteroscedasticity leads to inefficient and biased estimates by inflating t-statistics. Adding
on, regression analysis in the presence of heteroscedasticity results to incorrect conclusions
about the significance of relationships in a model (Heiss, 2020). The study utilised the
Breusch—Pagan/Cook—Weisberg test for heteroskedasticity and the findings are shown in
Table 5.

Table 5 — Breusch—Pagan/Cook-Weisberg Test Results

Breusch-Pagan/Cook-Weisberg test for heteroskedasticity
Assumption: Normal error terms
Variable: Fitted values of LogGDP

HO: Constant variance

chi2(1) = 102.22
Prob > chi2 = 0.0000

Source: STATA Results Output at 5% Level of Significance.

The test for heteroscedasticity shows a chi2 of 102.22 and a probability value of 0.00.
In this regard, the study does not accept the null hypothesis of constant variance, implying
that there is heteroscedasticity. The study considers the adoption robust standard errors or
the generalised least squares regression as possible remedies.

The study proceeded to test for serial correlation, as its presence leads to biased
standard errors and unreliable confidence intervals. The generated panel residuals and
regressed them in a model with their lagged values, to determine if there is any relationship
between them. Table 6 shows the results of the serial correlation test.

The serial correlation test shows a p value of 0.00 and an F statistic of 80.53, which
shows that there is a relationship between the residuals and its lagged value. As such, we
conclude that the model has serial correlation.

The diagnostic tests detected heteroscedasticity and serial correlation, which are still
outstanding. To solve these problems the study estimated the model of the study using the

31

@



RJOAS: Russian Journal of Agricultural and Socio-Economic Sciences
ISSN 2226-1184 (Online) | Issue 6(174), June 2026

Generalised Least Squares regression (GLS), with an AR (1) structure. The GLS regression
provides efficient parameter estimates, even in the presence of heteroscedasticity, as the
GLS adjusts for the non-constant variance errors, leading to efficient estimation of
coefficients (Brooks, 2008).

Table 6 — Serial Correlation Test Results

Source SS df MS Number of obs = 200

F(1, 198) = 80.53

Model .775935371 1 .775935371 Prob > F = 0.0000
Residual 1.90791255 198 .009635922  R-squared = 0.2891
Adj R-squared = 0.2855

Total 2.68384792 199 .013486673 Root MSE = .09816
residuals | Coefficient Std. err. t Pt [95% conf. interval]
L_residuals .5036492  .0561257 8.97 0.000 .3929683 .6143301
_cons -.001099  .0069412 -0.16 0.874 -.0147872 0125891

Source: STATA Results Output at 5% Level of Significance.

On the other hand, the AR (1) structure empowers the model to rectify the persistence
in the residual terms. This specification indicates that the error terms are correlated in time,
implying that the value of the current error is partly attributable to the value of the previous
period error term. In correcting this, the AR (1) structure estimates the parameters of the
model while accounting for the correlation in the error term, leading to more efficient
parameters. Adding on, the command computes the variance-covariance matrix, considering
the AR (1) structure, which is critical for reliable hypothesis tests (Gujarati, 2006). Table 7
shows the results of the GLS regression.

Table 7 — GLS Regression Results

Coefficients: generalized least squares
Panels: homoskedastic
Correlation:  common AR(1) coefficient for all panels (0.2444)

Estimated covariances = 1 Number of obs = 210
Estimated autocorrelations = 1 Number of groups = 10
Estimated coefficients = 7 Time periods = 21
Wald chi2(6) = 59.68

Prob > chi2 = 0.0000

LogGDP | Coefficient Std. err. z  Py|z] [95% conf. interval]
LogCloans 0064976  .0060559 1.07 0.283 -.0053717 .0183669
LogFDI .1463218  .0582279 2,51 0.012 0321972 . 2604465
LogExDebt .0055868 .02606 0.21 0.830 -.0454899 .0566635

Log0il .1580214  .0516566 3.06 0.002 .0567763 .2592665
LogCPI 0279893 022446 1.25 0.212 -.0160041 .0719826
LogGCapAc .177746 0330057 5.39 0.000 .1130561 .242436
_cons .3981331 132742 3.00 0.003 .1379636 .6583027

Source: STATA Results Output at 5% Level of Significance.

The results of the study show that the overall model is valid and statistically stable as
shown by a probability value of 0.00 and a Chi (2) of 59.68. The probability value of 0.00 is
within the 0.05 (5%) level of significance.

Chinese infrastructure loans (LogCloans) have no statistically significant impact on
economic growth. Similarly, External debt (LogExDebt) does not have a valid impact of
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growth. In the same vein, the Consumer Price Index (LogCPI) has no statistically significant
impact on economic growth.

On the other hand, foreign direct investment (LogFDI) has a positive impact on
economic growth. Similarly, energy prices (LogOQil) show a positive and valid impact on
growth. Lastly, Gross Capital Formation (LogGCapAc) has a positive and statistically
significant impact on economic growth.

DISCUSSION OF RESULTS

The study found that Chinese infrastructure loans have no impact on economic growth
in selected top African economies. This finding is consistent with the conclusions made by
Ngundu (2022), who found out that Chinese loans have no longrun impact on growth in
Africa and recommended the need to utilise loans proceeds for financing productive
infrastructure. The impact of Chinese loans is potentially hindered by incomplete
infrastructure projects, such as the Kenya-Uganda railway, and investments in non-
productive assets like military facilities and government buildings, which do not directly
stimulate economic output (Damiyano et al., 2023). Examples of such projects include
incomplete railway lines (e.g., Kenya-Uganda railway), military infrastructure (e.g., China's
military base in Djibouti) and government buildings (e.g., Zimbabwe's Parliament House)
(CARI, 2024). Even though China has emerged as one of the largest lenders to African
countries, the nature of Chinese loans, characterised by higher interest rates raises
concerns about the fiscal sustainability of African countries due to the heightened burden of
debt service (Moore, 2021).

The results further showed that foreign direct investment has a positive impact on
economic growth. This finding is in line with theory, which suggests that FDI contributes to
capital, job creation, technological transfer and infrastructure development, which all
contribute to economic growth (Malik and Sah, 2023). In the context of African economies,
FDI has transformed infrastructure and facilitated access to modern technology.

Furthermore, the study found that external debt has no statistically significant impact
on economic growth. This result is potentially linked to abuse of loan proceeds, unfavourable
repayment terms and funding of non-productive infrastructure amongst other key causes.
Manasseh et al (2022), argued that the ineffectiveness of external debt is related to weak
governance institutions and over-borrowing, calling for transparency and maintaining of
external debt at sustainable levels.

Moreover, the study found that oil prices have a positive impact on economic growth.
This shows that as oil prices go up, economic agents cushion themselves against the
shocks, in a manner that yield economic efficiency. This result is consistent, with the findings
of Akinlo and Apanisile (2014), who found that both oil producing and non-oil producing
countries benefit from price increases but via different channels. The study revealed that oil
producing economies benefit directly from an increase in oil revenues, whilst non-oil
producing economies benefit from adaption measures like solar energy and hydro energy,
which are economically efficient.

The study found that inflation has no impact on economic growth, signalling varying
levels amongst economies in the panel hence the insignificant impact. This finding is
consistent with the results of Mandeya and Ho (2022), who argued that of all economic
variables, inflation has mixed impact on growth, largely attributed to the fact that the impact
of inflation depends on the degree of its severity. Low stable inflation supports growth, whilst
hyperinflation ruins economic progress and growth.

Gross capital formation showed a positive impact on economic growth. This finding is
consistent with the classical production theories, which assert that capital formation
enhances productivity through introduction of new technologies, optimal utilisation of human
capital, demand expansion and improved living standards (Enderwick, 2005). Similarly,
Ugochukwu and Chinyere (2013) conducted a study which revealed that capital formation
has a positive impact on growth in Nigeria, as the study stressed the need for policy stability
to build the capital buffer for sustained economic growth and resilience.
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POLICY RECOMMENDATIONS

China’s engagements with African countries reveal that there are vast opportunities for
economic cooperation between the two territories. China has emerged as a major lending
economy in the sphere of global finance, however, it also prudent to consider that it is also a
major source of Foreign Direct Investment (FDI). Therefore, instead of solely focusing on
securing debt from China, African Governments should shift to attracting FDI. Similarly, in
terms of infrastructure development, Chinese contractors possess cutting-edge technological
and technical capabilities that are potentially in over-supply in China, and this capacity can
be redirected to drive development in Africa.

Policymakers should therefore prioritise tapping into this surplus capacity, fostering
mutually beneficial partnerships that promote economic growth and development. Tapping
into Chinese FDI would allow Africa to access China’s expertise in infrastructure
development, technological transfer and industrialisation. This policy shift will be mutually
beneficial, allowing China to secure natural resources and inputs, whilst unlocking funding,
which African countries desperately need to catalyse economic growth, whilst minimising the
risks of overdependence on external debt. Therefore, there is need to harmonise investment
policies within African trading Blocs and streamlining of regulatory frameworks to attract
Chinese FDI, whilst minimising African competition for debt finance.

External sources of finance have become scarce due to regional conflicts and
recalibration of budgets by the West. Africa is now experiencing limited donor funding,
exorbitant interest rates on foreign facilities and restricted flows of FDI, as such it is has
dawned that Africa must innovate and come up with its own internal financing mechanisms.
Meanwhile the issuance of government securities is one of the major sources of finance for
fiscal deficits across Africa, most government securities are issued in the Money Market.
Short term debt has restricted the ability to finance long term infrastructure, whilst
maintaining control over inflation.

The development of Local Currency Bond Markets comes in handy; with the potential
to allow governments to borrow for longer periods and such long-term finance can be utilised
for infrastructure development. However, it is noteworthy that successful bond issuances
require stable inflation, an effective monetary policy and strong governance institutions, to
attract investors. Therefore, African governments must commit to the long term need to
develop Local Currency Bond Markets, as they help to ease the pressures associated with
external debt, whilst providing financial resources that can be utilised for infrastructure
development.

CONCLUSION

China remains a major source of finance, with the potential to partner with Africa in her
guest for sustainable infrastructure development. The current state is such that Chinese
loans have no effect on growth due to various factors ranging from the terms of the loans to
the nature of infrastructure being funded. As such, this study recommends that instead of
seeking loans from China, there is need to instead attract Chinese FDI and setting up of
minimum beneficiation requirements for African raw materials. The study further calls African
Governments to facilitate the development of Local Currency Bond Markets as an alternative
financing method for sustainable infrastructure.
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