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Abstract: The increasing economic engagement of China in Africa through foreign direct
investment (FDI) and trade has raised concerns about its environmental consequences,
particularly resource depletion. While the existing literature highlights the role of FDI
and trade in resource exploitation, the varying impacts across governance contexts remain
underexplored. This study investigates how Chinese FDI and trade influence resource
depletion in Africa, integrating institutional and resource curse perspectives to explain
divergent outcomes. Using dynamic panel data models and the system generalized method
of moments (SGMM) to address endogeneity, we analyze data from 28 African countries
between 1998 and 2022. The results show that Chinese FDI significantly accelerates resource
depletion—particularly total resources, energy, and forests—especially in low-governance
countries. In contrast, Chinese trade exhibits a limited relationship with depletion, with sig-
nificant effects only on energy resources in weak institutional settings. Notably, neither FDI
nor trade has significant effects in high-governance countries, underscoring the protective
role of strong institutions. The study contributes to the literature by demonstrating how
governance quality mediates the environmental impacts of Chinese economic engagements.
It offers policy insights for African nations, emphasizing institutional strengthening to
align foreign investments and trade with sustainable resource management. These findings
call for balanced economic policies that prioritize environmental sustainability alongside
economic growth.

Keywords: China—Africa engagement; natural resource depletion; Chinese FDI; environmental
sustainability; economic development

1. Introduction

The engagement between China and Africa over the past two decades has significantly re-
shaped the socioeconomic, environmental, and political landscapes of the African continent [1].
Figure 1 shows the journey of China—Africa engagement. At the heart of this relationship
lies a profound reliance on the extraction and trade of Africa’s abundant natural resources,
which has become a cornerstone of China’s global economic strategy. These resources, rang-
ing from oil and natural gas to timber and minerals such as cobalt, lithium, and rare-earth
elements, are pivotal to China’s rapid industrialization and its ambition to lead technolog-
ical advancements, particularly in renewable energy and electric vehicles [2]. While this
engagement offers substantial economic opportunities for Africa [3], it also brings into sharp
focus the sustainability of resource extraction practices, the governance of natural resources,
and the accompanying environmental and social implications [4]. This study investigates the
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dual impact of Chinese investment in Africa, specifically examining the trade-offs between
economic gains and the depletion of natural resources.

Timeline of China-Africa Engagement (2000-2023)
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Figure 1. Timeline of China—Africa engagement.

China’s involvement in Africa spans a wide array of economic activities, including
bilateral trade, foreign direct investment (FDI), concessional development loans, and tech-
nical assistance [5]. Over the last two decades, bilateral trade has increased dramatically,
rising from approximately CNY 10 billion in 2000 to over CNY 200 billion by 2020, making
China the continent’s largest trading partner [5,6]. This trade relationship is complemented
by significant Chinese FDI, which is predominantly directed toward resource-rich sectors in
countries like Angola, Nigeria, Zambia, and the Democratic Republic of Congo (DRC) [5].
These investments are often executed through innovative mechanisms, such as resource-
for-infrastructure agreements, whereby African countries receive concessional loans to
finance critical infrastructure projects, including roads, railways, ports, and power plants,
in exchange for the supply of raw materials [7]. Such arrangements highlight the centrality
of Africa’s natural resources in the China—Africa partnership, facilitating mutual benefits
but also raising questions about their long-term consequences.

However, current scholarship tends to oscillate between two dominant narratives—
either portraying China as Africa’s benevolent development partner [8] or as a neo-colonial
power exploiting the continent’s resources [9]—without adequately capturing the nuanced
reality where economic benefits and environmental costs often coexist. A significant limita-
tion in the existing literature is its predominant focus on macroeconomic indicators and
geopolitical considerations while paying insufficient attention to the environmental exter-
nalities of resource extraction. Although case studies have highlighted specific instances
of environmental degradation, such as deforestation in Gabon [10] or water pollution in
the DRC’s cobalt mines [11], there remains a lack of systematic, cross-country empirical
analyses examining how different forms of Chinese economic engagement affect various
categories of natural resources. Furthermore, while governance challenges have been
acknowledged as a contextual factor [4], few studies have quantitatively examined how
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institutional quality mediates the relationship between Chinese economic activities and
resource depletion across different African countries.

This study addresses these gaps by providing a comprehensive empirical analysis of
how Chinese FDI and trade impact resource depletion across 28 African countries from
1998 to 2022 while explicitly accounting for the moderating role of governance quality.
By employing dynamic panel data models and the system generalized method of moments
(SGMM) to address endogeneity concerns, we offer robust evidence that Chinese FDI
significantly accelerates resource depletion, particularly in countries with weak governance
structures, while the effects of trade are more limited and resource-specific. Our findings
challenge the binary narratives prevalent in the existing literature by demonstrating that
the environmental impact of Chinese engagement is not uniform but rather contingent
upon the institutional context of host countries.

The theoretical contribution of this study lies in its integration of resource curse and
institutional theories to explain the divergent environmental outcomes of Chinese economic
activities across different governance contexts. Methodologically, we advance beyond case
study approaches by providing comparative quantitative evidence across multiple resource
categories and national contexts. From a policy perspective, our findings underscore the
importance of strengthening institutional frameworks in African countries to ensure that
resource extraction contributes to sustainable development while also suggesting the need
for Chinese investors to adopt more environmentally responsible practices, particularly
in weakly governed contexts. By bridging the gap between economic and environmental
analyses of China—Africa relations, this study provides a more nuanced understanding of
the complex trade-offs involved in this increasingly important international partnership.

The remainder of the paper is organized as follows: Section 2 discusses prior studies
and argues how Chinese investment and trade are related to resource depletion. In Section 3,
we present the research design, and Section 4 contains the results and discussions. The conclu-
sion and policy implications are presented in Section 5.

2. Research Hypothesis and Modeling
2.1. Research Hypothesis

The economic relationship between China and Africa, characterized by substantial
foreign direct investment (FDI) and bilateral trade, presents a complex scenario that war-
rants systematic empirical investigation. Drawing upon resource curse theory and existing
empirical evidence, this study develops three key hypotheses to examine how Chinese
economic engagement influences natural resource depletion across African countries.

The resource curse literature [12,13] suggests that foreign investment in extractive in-
dustries tends to accelerate resource depletion while providing limited long-term economic
benefits. Chinese FDI in Africa, which reached CNY 3.94 billion in 2023 [14], has been
predominantly directed toward resource extraction sectors, including oil, minerals, and tim-
ber. This concentrated investment pattern creates conditions for rapid resource depletion
through several mechanisms.

First, the enclave nature of Chinese extractive projects limits technology transfer and
local value addition, creating economic structures that prioritize short-term extraction
over sustainable resource management [15]. Second, the capital-intensive nature of these
projects enables extraction at scales that surpass local regulatory capacities. For instance,
Chinese-backed cobalt mining operations in the DRC have expanded production by 300%
since 2010 [16], far exceeding the country’s capacity to monitor environmental impacts.

The infrastructure-linked nature of many Chinese investments further compounds de-
pletion risks. Resource-for-infrastructure deals, which account for approximately 40% of
Chinese FDI in Africa [7], create direct financial incentives for host governments to permit
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accelerated extraction rates to meet debt obligations. This is particularly evident in Angola’s
oil sector, where production quotas increased by 25% following major infrastructure loans
from Chinese banks [17].

Hypothesis 1 (H1). Chinese FDI significantly increase resource depletion in African host countries.

While Chinese trade with Africa has grown exponentially to CNY 282 billion in
2022 [18], its impact on resource depletion differs from FDI due to distinct market mecha-
nisms. Trade relationships create a sustained demand for specific commodities without the
direct capital investments that characterize FDL This generates more gradual but persistent
depletion pressures, particularly in energy sectors (oil, gas, and coal), where China’s import
needs are largest and most consistent.

The hypothesis of weaker trade effects stems from three factors: (1) trade allows
for more diversified sourcing compared to FDI-led extraction, (2) price mechanisms may
incentivize some conservation when prices rise, and (3) trade relationships often involve
multiple suppliers rather than single-project focus. However, the extraordinary scale and
consistency of Chinese demand—particularly for oil (35% of Africa’s exports to China) and
minerals (28%)—creates structural incentives for overextraction [19].

Energy resources are particularly vulnerable to trade-driven depletion due to China’s
strategic stockpiling policies and the relatively inelastic demand from Chinese state-owned
enterprises. This is evidenced by the 15% annual growth in African oil exports to China
between 2015 and 2022, outpacing the overall trade growth [18].

Hypothesis 2 (H2). Chinese trade has a weaker but still positive relationship with resource depletion.

This comparative hypothesis emerges from the fundamental differences in how FDI
and trade engage with host economies. FDI represents direct, concentrated capital de-
ployment with immediate extraction capabilities, while trade operates through market
mechanisms with more diffuse effects. Three theoretical arguments support this hypothesis:

First, FDI typically involves long-term contracts with guaranteed offtake agree-
ments, creating locked-in extraction patterns that are less responsive to market signals [8].
Chinese mining investments in Zambia, for instance, operate under 15-20-year contracts
with fixed production quotas that persist regardless of global price fluctuations [20]. Second,
FDI brings specialized extraction technologies that enable access to previously uneconomi-
cal reserves, effectively expanding the depletion frontier. Chinese firms have pioneered
deep water oil drilling in Angola and automated mining techniques in the DRC that
dramatically increase extraction rates [16]. Third, the political economy of FDI creates
stronger path dependencies. Large-scale Chinese projects often become “too big to fail”
for host governments, leading to regulatory forbearance and extended depletion timelines.
This contrasts with trade relationships, which can be more readily adjusted in response to
policy changes or market conditions.

The Mediating Role of Governance

Drawing upon institutional theory and the existing literature on China—Africa relations,
this study develops a set of hypotheses that examine how governance quality moderates
the relationship between Chinese economic engagement and resource depletion in Africa.
Institutional theory emphasizes how formal and informal rules, norms, and organizational
structures shape economic behavior and outcomes [21]. In the context of natural resource
management, institutional theory suggests that the quality of governance determines
whether countries can avoid the resource curse by effectively regulating extraction activities,
enforcing environmental standards, and ensuring equitable distribution of benefits [22].



Sustainability 2025, 17, 4883

50f19

Institutional theory posits that robust governance frameworks can constrain oppor-
tunistic behavior by foreign investors and ensure sustainable resource management [23].
This hypothesis builds on evidence that countries with effective regulatory institutions are
better equipped to negotiate favorable terms in resource contracts, enforce environmental
protections, and monitor compliance [24]. Specifically, we expect that three governance di-
mensions will moderate FDI impacts: (1) regulatory quality, which ensures environmental
standards are implemented in extractive projects; (2) rule of law, which prevents illegal or
excessive extraction; and (3) control of corruption, which reduces incentives for regulatory
capture by foreign investors. For example, Botswana’s strong institutions have success-
fully mandated value-added processing in diamond mining partnerships [25], while weak
governance in the DRC has enabled unsustainable Chinese cobalt mining practices [26].
The hypothesis implies an interaction effect where the marginal impact of Chinese FDI on
depletion decreases as governance quality improves.

Hypothesis 3 (H3). Strong governance institutions significantly attenuate the positive relationship
between Chinese FDI and resource depletion.

This hypothesis reflects institutional theory’s distinction between market transactions
(trade) and embedded organizational relationships (FDI). While governance quality affects
all economic activities, its moderating influence should be stronger for FDI because (1) FDI
involves a long-term organizational presence subject to host country regulations, whereas
trade operates through arm’s length market transactions; (2) FDI projects require specific
permits and approvals that governance institutions can condition on sustainability criteria;
and (3) trade flows are more responsive to global price signals that may independently influ-
ence extraction rates. Evidence from Angola shows that Chinese oil trade continued despite
governance improvements, while FDI projects were restructured under new environmental
regulations [27]. We therefore expect governance to explain more variance in FDI-depletion
relationships than in trade-depletion relationships.

Hypothesis 4 (H4). The moderating effect of governance is weaker for trade relationships than for FDIL.

2.2. Econometric Modeling

To address the complex challenge of establishing causal relationships in our analysis
of Chinese engagement and natural resource depletion in Africa, we employ a rigorous
econometric framework that combines fixed-effects modeling with complementary causal
inference techniques. Our methodological approach was developed through a systematic
review of established causality verification methods in similar panel data studies [28,29],
which informed our selection of the most appropriate analytical tools for this research
context. The foundation of our analysis utilizes a fixed-effects model, selected based on
the Hausman test [30], which confirmed its superiority for our dataset by rejecting the
random-effects specification (p < 0.01). This approach effectively controls for unobserved,
time-invariant country-specific characteristics that could otherwise bias our estimates.
By focusing on within-country variations over time, the fixed-effects model provides robust
estimates of how changes in Chinese FDI and trade correlate with changes in resource
depletion metrics while accounting for persistent national differences in geography, colonial
history, or cultural factors.

To strengthen causal inference beyond the standard fixed-effects approach, we in-
corporate System GMM Estimation. For our dynamic models, we implement the system
generalized method of moments [31] to account for potential endogeneity through appro-
priate instrumentation of potentially endogenous regressors.
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Depletion ;, = a

The scientific rationale for this multi-pronged approach stems from recent method-
ological advancements in development economics [32] that emphasize the need for comple-
mentary techniques when analyzing observational panel data. While acknowledging that
absolute causality cannot be definitively proven in observational studies, our combined
methods provide stronger evidence of causal relationships than conventional single-method
approaches while transparently reporting the limitations inherent in our research design.

The fixed effect baseline is specified below:

+ B1(China);, + B2(GDP growth);, + B3(Gross domestic product);,
+ Ba(Domestic trade);, + Bs(Industrialisation),;, + Be(Population);,
+ B7(Energy consupmtion ), + Bg(Total resource rent);, +€jp ............ EQ1

where Depletion equals Total resource depletion, Mineral depletion, energy depletion, or Forest de-
pletion in separate equations. China equals China’s FDI or China’s trade in separate equations.

Definitions and sources of the variables are presented in Table 1.

Table 1. Variable description and sources.

Variable Name

Description and Measurement

Source (Accessed on 17 April 2025)

Chinese FDI

The total amount of Chinese outward foreign direct investment
in sample country deflated by gross domestic product

China—Africa Research Institute
https:/ /www.sais-cari.org/chinese-
investment-in-africa

Chinese trade

The sum of total amount of import from and total export to
China for a sample country deflated by gross domestic product

China—Africa Research Institute
https:/ /www.sais-cari.org/data-China%E2
%80%93 Africa-trade

Total natural
resource depletion

Natural resource depletion is the sum of net forest depletion,
energy depletion, and mineral depletion.

World Development Indicators
https:/ /databank.worldbank.org/source/
world-development-indicators

Mineral depletion is the ratio of the value of the stock of

World Development Indicators

M1ne1jal mineral resources to the remaining reserve lifetime (capped at . tps:/ /databank worldbank.org /source/
depletion 25 years). It covers tin, gold, lead, zinc, iron, copper, nickel, .. )
- . world-development-indicators
silver, bauxite, and phosphate.
Energy depletion is the ratio of the value of the stock of World Development Indicators
Energy depletion  energy resources to the remaining reserve lifetime (capped at https:/ /databank.worldbank.org/source/

25 years). It covers coal, crude oil, and natural gas.

world-development-indicators

Forest depletion

Net forest depletion is calculated as the product of unit
resource rents and the excess of roundwood harvest over
natural growth.

World Development Indicators
https:/ /databank.worldbank.org/source/
world-development-indicators

Gross
domestic product

GDP at purchaser’s prices is the sum of gross value added by
all resident producers in the economy plus any product taxes
and minus any subsidies not included in the value of
the products.

World Development Indicators
https:/ /databank.worldbank.org/source/
world-development-indicators

Total population is based on the de facto definition of

World Development Indicators

Population population, which counts all residents regardless of legal https:/ /databank.worldbank.org/source/
status or citizenship. world-development-indicators
Economic growth is measured by gross domestic product
growth (GDP growth).
Ao e DD o kol Word Dovlopment nditrs
GDP growth Y. £AB8ICE https:/ /databank.worldbank.org/source/

2015 prices, expressed in U.S. dollars. GDP is the sum of gross
value added by all resident producers in the economy plus any
product taxes and minus any subsidies not included in the value
of the products.

world-development-indicators

Domestic trade

Domestic trade is total trade of goods and services within the
country measured as a share of gross domestic product.

World Development Indicators
https:/ /databank.worldbank.org/source/
world-development-indicators



https://www.sais-cari.org/chinese-investment-in-africa
https://www.sais-cari.org/chinese-investment-in-africa
https://www.sais-cari.org/data-China%E2%80%93Africa-trade
https://www.sais-cari.org/data-China%E2%80%93Africa-trade
https://databank.worldbank.org/source/world-development-indicators
https://databank.worldbank.org/source/world-development-indicators
https://databank.worldbank.org/source/world-development-indicators
https://databank.worldbank.org/source/world-development-indicators
https://databank.worldbank.org/source/world-development-indicators
https://databank.worldbank.org/source/world-development-indicators
https://databank.worldbank.org/source/world-development-indicators
https://databank.worldbank.org/source/world-development-indicators
https://databank.worldbank.org/source/world-development-indicators
https://databank.worldbank.org/source/world-development-indicators
https://databank.worldbank.org/source/world-development-indicators
https://databank.worldbank.org/source/world-development-indicators
https://databank.worldbank.org/source/world-development-indicators
https://databank.worldbank.org/source/world-development-indicators
https://databank.worldbank.org/source/world-development-indicators
https://databank.worldbank.org/source/world-development-indicators

Sustainability 2025, 17, 4883

7 of 19

Table 1. Cont.

Variable Name

Description and Measurement Source (Accessed on 17 April 2025)

Industry (including construction) corresponds to ISIC
divisions 05-43 and includes manufacturing (ISIC divisions

10-33). It comprises value added in mining, manufacturing World Development Indicators
Industrialization (also reported as a separate subgroup), construction, https:/ /databank.worldbank.org/source/
electricity, water, and gas. Value added is the net output of a world-development-indicators
sector after adding up all outputs and subtracting
intermediate inputs. resources.
Energy Energy use per PPP GDP is the kilogram of oil equivalent of World Development Indicators
. https:/ /databank.worldbank.org/source/
consumption energy use per constant PPP GDP o
world-development-indicators
Total Total natural resources rents are the sum of oil rents, natural World Development Indicators
gas rents, coal rents (hard and soft), mineral rents, https:/ /databank.worldbank.org/source/
resource rent R
and forest rents. world-development-indicators

This is the average of the six World Governance Indicators,

World Governance Indicators

Instltut}onal namely Fontrol of corruption, political stabﬂ}ty, govement https:/ /databank.worldbank.org/source/
quality effectiveness, rule of law, regulatory quality, and voice . o
. worldwide-governance-indicators
and accountability.
3. Research Data and Descriptive Statistics
3.1. Data Sampling
The data for this study encompass 28 African countries from 1998 to 2022, selected
based on the availability of consistent data on Chinese foreign direct investment (FDI), trade,
and natural resource depletion indicators. We began the selection of the countries from all
55 recognized African countries. We dropped 18 countries with limited data from the main
variable of interest, Chinese FDI, and trade. In the next stage, we dropped 9 countries with
missing data from the World Development Indicators. The final dataset was 28 countries.
These countries represent a diverse mix of resource endowments and economic structures, en-
suring a comprehensive analysis of the dynamics between Chinese engagement and resource
exploitation. The data sources include the China—Africa Research Institute for Chinese FDI
and trade metrics and the World Development Indicators for economic and environmental
variables, such as natural resource depletion, GDP, energy consumption, and total resource
rent. Institutional quality indicators were derived from the World Governance Indicators
database. In Figures 2 and 3, we visualize China—Africa FDI and trade over the decades.
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Figure 2. China—Africa trade.
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Figure 3. China—Africa FDL

3.2. Univariate Analysis

The descriptive statistics presented in Table 2 reveal significant variability in the levels of
Chinese engagement and natural resource depletion across the sample countries. Chinese trade
exhibits a high mean value of 328.7 as a percentage of GDP, with a substantial standard deviation
of 1194. This is further corroborated by the median trade value of 68.55 and an interquartile
range of 25.06 to 185.4, indicating that the majority of countries engage in relatively modest
trade levels with China, while a small subset benefits from disproportionately higher trade
volumes. Similarly, Chinese foreign direct investment (FDI) demonstrates a mean of 16.12 and a
standard deviation of 24.18, with interquartile values spanning 1.772 to 18.93, signifying that
Chinese capital inflows are concentrated in specific nations with high resource endowments,
reinforcing the asymmetric nature of this engagement.

Energy depletion, with a mean of 29.24 and a staggering standard deviation of 638.9,
reveals extreme heterogeneity, likely driven by energy-exporting nations facing accelerated
resource exhaustion. Mineral depletion shows a mean of 6.095 and a standard deviation
of 92.01, with a narrow interquartile range of —0.284 to 0.726 around a median of 0.080,
suggesting that, while a few countries experience significant depletion, the majority remain
at moderate levels. Total natural resource depletion averages 2.815, yet its high standard
deviation of 75.64 reflects the trend of Chinese trade.

Table 2. Descriptive statistics.

(4)) (V) (3 @) (5)

VARIABLES Mean sd p25 p50 p75
Energy depletion 29.24 638.9 —0.278 0.013 0.375
Mineral depletion 6.095 92.01 —0.284 0.080 0.726
Total natural resource depletion 2.815 75.64 —0.185 —0.002 0.229
Forest depletion 0.005 0.347 —0.149 —0.016 0.113
China trade 328.7 1194 25.06 68.55 185.4
China FDI 16.12 24.18 1.772 6.578 18.93
GDP growth 4.150 4.189 2.580 4.392 6.303
Energy consumption 7.881 4.765 4.081 7.510 10.89
Total resource rent 9.408 8.859 3.561 6.819 12.20
Domestic trade 64.53 27.17 45.09 57.99 81.22
Industrialization 25.07 9.794 18.43 23.50 28.28
Population (log form) 16.32 1.316 15.64 16.420 17.22
Gross domestic product (log form) 23.32 1.504 22.30 23.220 24.25

Number of countries 28 28 28 28 28
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3.3. Bivariate Analysis

The Pearson pairwise correlation analysis in Table 3 highlights notable relationships among
Chinese engagement, economic variables, and resource depletion factors. Chinese FDI and
Chinese trade exhibit a negligible positive correlation (0.06), indicating distinct patterns of
investment and trade flows across African nations. Both variables show weak or no correlation
with GDP growth, suggesting a limited direct association between Chinese engagement and
short-term economic expansion. Population and gross domestic product (GDP) are strongly
correlated (0.75), reflecting the influence of population size on economic output, yet both show
weak or negative correlations with Chinese FDI and trade. However, none of the variables have a
high correlation above the standard threshold of 0.8 to pose any multicollinearity problems [33].

Table 3. Pearson pairwise correlation matrix.

1 2 3 4 5 6 7 8 9
1. China FDI 1
2. China trade 0.06 1
3. GDP growth —0.12 —0.02 1
4. Population —0.08 —0.27 0.13 1
5. Gross domestic product —0.02 —0.21 0.05 0.75 1
6. Domestic trade 0.16 0.05 —0.07 —-0.57 —0.13 1
7. Industrialisation 0.16 —0.11 —0.07 —0.06 0.25 0.48 1
8. Energy consumption —0.05 0.1 —0.02 —0.51 -0.09 0.46 0.37 1
9. Total resource rent 0.05 0.05 0.04 0.02 —-0.11 0.17 0.42 0.1 1

4. Results and Discussion
4.1. Chinese Foreign Direct Investment and Resource Depletion Empirical Results

The results presented in Table 4 provide a nuanced perspective on the effects of Chinese
foreign direct investment (FDI) on resource depletion in Africa, revealing sector-specific
dynamics and heterogeneous impacts across various natural resource categories. The re-
sults underscore the complexities of the China—Africa resource relationship, demonstrating
significant positive associations between Chinese FDI and the depletion of total natural re-
sources, energy resources, and forests. The results provide empirical evidence to support H1,
which states that Chinese FDI significantly increase resource depletion in African host coun-
tries. A notable negative association emerges between Chinese FDI and mineral resource
depletion, presenting a counterintuitive divergence that invites further scrutiny.

In the case of energy resource depletion ($ = 0.209, p < 0.01), the relationship with
Chinese FDI is particularly pronounced. This reflects China’s strategic interest in securing
oil, gas, and other energy resources from Africa to meet its industrial and energy security
needs. The positive link between Chinese FDI and forest resource depletion (3 = 0.006,
p < 0.05) highlights another critical dimension of China’s growing demand for timber and
other forest products. This relationship is consistent with studies documenting deforesta-
tion driven by Chinese logging activities in African countries such as Gabon, Cameroon,
and Mozambique [34]. These activities often prioritise the export of timber to international
markets, with limited consideration for local environmental impacts.

Interestingly, the negative association between Chinese FDI and mineral resource
depletion ( = —0.370, p < 0.05) contrasts sharply with the trends observed in other sec-
tors. Macroeconomic variables provide additional context for these sectoral differences.
The negative association between GDP growth and total resource depletion ( = —0.020,
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p < 0.10) and forest resource depletion (3 = —0.012, p < 0.05) aligns with the Environmental
Kuznets Curve hypothesis. This hypothesis suggests that as economies grow and diver-
sify, they gradually reduce their reliance on resource-intensive sectors, resulting in lower
rates of resource depletion over time [35]. In contrast, the significant positive relationship
between industrialization and forest resource depletion (3 = 0.010, p < 0.01) highlights
the environmental trade-offs associated with industrial expansion. As African economies
industrialize, increased land clearance and resource extraction intensify pressures on forest
ecosystems, exacerbating deforestation.

Discussions on the China FDI and Resource Depletion

Chinese investments in Africa, often resource-intensive, amplify the overall rate of re-
source extraction, reflecting a broader pattern of environmental stress driven by globalized
economic demands. This finding corroborates earlier studies, such as [16], which identified
robust links between resource-oriented FDI and environmental degradation indicators like
deforestation and greenhouse gas emissions.

With regards to China FDI in energy resources, dependency theory provides a valuable
lens to interpret this association, as it postulates that asymmetric economic relationships
often result in the overexploitation of resources in developing regions to support the
consumption patterns of more developed economies [36]. Empirical evidence supports
this view, as Chinese investments in oil-exporting nations like Angola and Nigeria have
facilitated large-scale extraction projects prioritising export markets over local energy
security and sustainable management. Moreover, such investments intensify resource
extraction practices, with substantial environmental consequences [1].

In the case of mineral resources, the finding may indicate a shift towards more sustainable
and efficient practices in mineral extraction, potentially facilitated by Chinese investment.
In some cases, technological advancements and stricter regulatory frameworks might mitigate
the intensity of extraction, particularly in mineral-rich economies with relatively stronger
institutional capacities. For example, while environmental degradation linked to Chinese
copper mining in Zambia [20], other studies suggest that Chinese firms have increasingly
adopted measures to reduce their ecological footprint in response to global environmental
pressures. This divergence underscores the importance of sector-specific and country-specific
factors in shaping the sustainability outcomes of Chinese investments.

Overall, the relationship between Chinese FDI and resource depletion in Africa is
multifaceted, reflecting diverse impacts across resource categories and economic contexts.
The significant positive associations with total, energy, and forest resource depletion under-
score the mounting pressures on Africa’s natural resources, driven by China’s industrial
demands and Africa’s structural dependency on resource exports. Conversely, the negative
association with mineral resource depletion presents a potentially encouraging deviation,
suggesting opportunities for more sustainable practices in specific sectors.

Table 4. FDI and resource depletion.

) @ 3 @

VARIABLES Total Resource Minerals Energy Forest
Chinese foreign direct investment 0.011 ** —0.370 ** 0.209 *** 0.006 **
(2.398) (—2.238) (3.163) (2.753)
GDP growth —0.020 * —0.023 —0.008 —0.012 **
(—2.023) (—0.041) (—0.061) (—2.722)
Population 1.274 —38.820 11.236 0.552
(0.699) (—0.633) (0.595) (1.364)
Gross domestic product 0.061 —4.371 0.304 —0.274 ***

(0.189) (—0.277) (0.074) (—3.849)
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Table 4. Cont.

) @ 3 @

VARIABLES Total Resource Minerals Energy Forest
Domestic trade —0.009 0.048 0.051 0.001
(—1.493) (0.180) (0.713) (0.472)
Industrialization —0.001 —0.892 —0.118 0.010 ***
(—0.097) (—1.187) (—0.565) (3.137)
Total resource rent 0.039 *** —0.193 0.162 0.001
(3.471) (—0.269) (0.689) (0.350)
Energy consumption —0.026 0.723
(—0.540) (1.307)
Constant —21.489 812.620 —210.383 —2.590
(—0.752) (0.829) (—0.691) (—0.379)
Country effect Yes Yes Yes Yes
Year effect Yes Yes Yes Yes
Observations 248 439 192 356
Number of ID 23 27 19 20
Adjusted R-squared 0.064 0.155 0.202 0.185

Robust t-statistics are in parentheses. *** p < 0.01, ** p < 0.05, and * p < 0.1.

4.2. Chinese Trade and Resource Depletion Empirical Results

The results on the relationship between total trade with China and resource depletion
in Africa are presented in Table 5. The findings reveal nuanced dynamics that align with
the existing literature on trade, resource dependency, and environmental sustainability.
The lack of a significant association between total trade and the depletion of total natural
resources, minerals, and forests suggests that the structure of trade may influence resource
extraction patterns. The results do not support Hypothesis 2.

Table 5. China trade and resource depletion.

(U] (2) 3) @
VARIABLES Total Resources Minerals Energy Forest
Total trade with China —0.000 —0.001 0.008 *** —0.000
(—0.224) (—0.067) (2.741) (—1.229)
GDP growth —0.026 ** 0.407 —0.018 —0.012 ***
(—2.243) (1.063) (—0.182) (—2.993)
Population —0.770 10.359 5.732 0.047
(—0.610) (0.244) (0.546) (0.216)
Gross domestic product 0.129 —13.622 2.044 —0.212 ***
(0.420) (—0.927) (0.804) (—4.000)
Domestic trade —0.007 —0.856 0.053 —0.000
(—1.701) (—0.949) (1.133) (—0.004)
Industrialization —0.011 —1.814 0.066 0.004 **
(—0.713) (—1.392) (0.463) (2.355)
Total resource rent 0.027 0.137 —0.101 0.002
(1.664) (0.285) (—0.663) (0.540)
Energy consumption 0.002 0.190
(0.089) (0.658)
Constant 9.985 231.162 —155.805 4.001
(0.660) (0.539) (—0.978) (1.353)
Country effect Yes Yes Yes Yes
Year effect Yes Yes Yes Yes
Observations 347 556 267 481
Number of ID 24 28 21 22
Adjusted R-squared 0.054 0.002 0.164 0.204

Robust t-statistics are in parentheses. *** p < 0.01, ** p < 0.05.
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Discussions on the China Trade and Resource Depletion

A significant portion of Africa’s trade with China involves the importation of man-
ufactured goods and consumer products [15], which limits the direct impact on resource
depletion. These imports contribute to the diversification of African economies but may
not directly exacerbate domestic resource extraction activities.

However, the significant positive relationship between trade and energy resource
depletion points to the energy-intensive nature of economic activities driven by trade.
Imports of Chinese products often include machinery, industrial equipment, and consumer
electronics, which necessitate substantial energy inputs for their use and maintenance.
As African economies strive to integrate into global production networks, energy consump-
tion increases to support infrastructure and industrial activities, exacerbating the depletion
of energy resources [37]. The absence of significant effects on forest resource depletion
can be explained by the relatively limited role of timber exports in trade relations with
China. Africa’s forest resources are increasingly subject to international conservation efforts,
which may mitigate the direct impact of trade on deforestation. However, localized studies,
such as those by [38], caution against complacency, noting that illegal logging and land
use changes remain prevalent in some regions. Similarly, the insignificant relationship be-
tween trade and mineral resource depletion may reflect the influence of global commodity
markets and regulatory frameworks, which mediate the intensity of mining activities [12].

While the results suggest that trade with China does not significantly drive resource
depletion across most categories, the energy sector remains an exception. This finding
highlights the interconnectedness of trade, energy demand, and resource sustainability,
reflecting the broader challenges of integrating Africa into global value chains.

4.3. The Impact of Governance Structures—The Mechanism Analysis

Arguably, the extent to which China’s FDI and trade impact resource depletion will de-
pend on the strength of the governance structures in the host countries. Therefore, consistent
with [39,40], we present the impact of governance structures as the mechanism analysis. As pre-
sented in Table 6, the impact of Chinese foreign direct investment (FDI) on resource depletion
varies significantly, depending on the governance structures of the host countries, with more
pronounced effects observed in nations with weaker governance. This differential impact under-
scores the critical role of institutional quality in mediating the environmental consequences of
foreign investment. In low-governance contexts, Chinese FDI exhibits a stronger and more sig-
nificant association with total resource depletion (3 = 0.017, p < 0.01), energy resource depletion
(B =0.755, p < 0.01), and forest resource depletion (3 = 0.009, p < 0.01), reflecting the height-
ened vulnerability of these economies to extractive practices. In contrast, in high-governance
countries, the coefficients for total resource depletion (3 = 0.005, p < 0.100) and forest resource
depletion (3 = 0.002, p < 0.05) are smaller and less significant, suggesting a mitigated impact.

The large coefficients for energy (3 = 0.755, p < 0.01) and forest depletion (3 = 0.009,
p < 0.01) in low-governance settings reflect this imbalance, where resource extraction
intensifies to meet external demands, often at the expense of environmental sustainability.
The findings align with previous studies, such as [37], which highlight the environmental
degradation linked to resource-oriented FDI in weak institutional settings.

Conversely, high-governance countries demonstrate a capacity to moderate the adverse
effects of Chinese FDI on resource depletion. In these contexts, the negative association between
Chinese FDI and mineral resource depletion (f = —0.880, p < 0.05) and the comparatively small
coefficients for total (3 = 0.005, p < 0.10) and energy (3 = 0.029, p < 0.05) resource depletion
suggest that stronger governance structures can enforce regulatory frameworks, ensuring more
sustainable resource extraction practices. The results support Hypotheses 3 and 4, that the
governance structure of the host country matters.
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Table 6. The effect of institutional quality—China FDI and resource depletion.
Low-Governance Structures Countries High-Governance Structures Countries
1) (2) 3) @) (5) (6) (7) (8)
VARIABLES Total Minerals Energy Forest Total Minerals Energy Forest
Resources Resources
Chinese FDI 0.017 *** —0.009 0.755 *** 0.009 *** 0.005 * —0.880 ** 0.029 ** 0.002 **
(3.839) (—0.414) (4.345) (3.285) (1.925) (—2.414) (2.407) (2.756)
GDP growth —0.003 —0.245 0.314 —0.006 —0.020 * —0.069 —0.034 —0.018 ***
(—0.096) (—0.160) (0.968) (—1.332) (—2.145) (—0.180) (—1.529) (—5.504)
Population 0.302 25.115 —73.019 0.433 —0.158 —4.198 5.846 —0.148
(0.073) (0.182) (—1.535) (0.955) (—0.095) (—0.080) (1.411) (—0.364)
Gross domestic product 0.096 —33.018 3.920 —0.198 ** —0.040 6.150 —0.639 —0.429 ***
(0.117) (—0.961) (0.439) (—2.588) (—0.123) (0.470) (—0.738) (—4.839)
Domestic trade —0.014 0.289 —0.060 0.001 —0.001 0.035 0.017 0.001
(—1.124) (0.520) (—0.393) (0.475) (—0.225) (0.170) (0.976) (1.228)
Industrialization 0.036 —0.808 —0.376 0.006 0.001 —0.577 0.007 0.013 ***
(1.160) (—0.465) (—0.820) (0.830) (0.037) (—0.947) (0.171) (4.779)
Total resource rent 0.034 —0.590 0.399 —0.001 0.016 0.194 —0.007 —0.001
(0.828) (—0.310) (0.732) (—0.167) (1.297) (0.380) (—0.135) (—0.217)
Energy consumption 0.126 ** 0.237 ** 0.076 ** 0.003 ***
(2.082) (2.115) (2.266) (2.624)
Constant —6.110 333.338 977.837 * —2.140 3.555 —67.457 —87.895 12.209
(—0.114) (0.187) (1.657) (—0.338) (0.112) (—0.070) (—1.205) (1.561)
Country effect Yes Yes Yes Yes Yes Yes Yes Yes
Year effect Yes Yes Yes Yes Yes Yes Yes Yes
Observations 139 221 103 178 109 218 89 178
Number of ID 13 13 10 10 10 14 9 10
Adjusted R-squared 0.034 0.196 0.356 0.088 0.190 0.225 0.509 0.582

Robust t-statistics are in parentheses. *** p < 0.01, ** p < 0.05, and * p <0.1.

Discussion on the Moderating Role of Governance Structures

These findings highlight the critical role of governance in shaping the environmental
outcomes of Chinese FDI in Africa. In low-governance countries, weak institutional
frameworks amplify the resource-depleting effects of foreign investment, particularly
in the energy and forestry sectors. In contrast, high-governance countries demonstrate a
capacity to mitigate these effects, as evidenced by lower coefficients for resource depletion
and a negative association with mineral resource extraction. These results contribute
to the broader literature on governance, foreign investment, and resource management,
emphasizing the need for stronger institutions to ensure that economic benefits from FDI
are not achieved at the expense of environmental sustainability.

The relationship between Chinese trade and resource depletion in Table 7 varies signifi-
cantly based on the governance structures of the host countries, highlighting the moderating
role of institutional quality. In low-governance countries, the findings reveal no significant
association between Chinese trade and the depletion of total resources, minerals, or forests,
aligning with the broader literature that suggests trade alone does not uniformly exacerbate
resource depletion in poorly governed contexts [35]. However, a significant positive relation-
ship is observed between Chinese trade and energy resource depletion (3 = 0.008, p < 0.10).
This suggests that, in low-governance countries, energy sectors may be more directly impacted
by trade dynamics with China, potentially due to the increased demand for energy-intensive
exports, weak environmental oversight, or limited enforcement capacity.

Conversely, in high-governance countries, there is no significant relationship between
Chinese trade and any form of resource depletion, including total resources, minerals, energy,
or forests. This absence of significant effects (p > 0.10 across all categories) indicates that robust
governance structures effectively shield resource stocks from the potential extractive pressures
of international trade. Strong institutions in these countries likely enforce stringent environ-
mental regulations, monitor trade practices, and promote sustainable resource management,
mitigating the environmental risks associated with external trade flows.
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The differentiated impact of Chinese trade on resource depletion between low- and
high-governance countries suggests that the observed effects are primarily driven by the
former. The significant association with energy resource depletion in low-governance coun-
tries underscores a pattern wherein weak institutions exacerbate the resource-depleting
impacts of trade, particularly in sectors critical to China’s strategic interests. On the other
hand, the lack of significant effects in high-governance countries reflects the capacity of
these nations to decouple trade from resource depletion, leveraging strong institutions to
align trade with sustainable development goals.

Table 7. The effect of institutional quality—China trade and resource depletion.

Low-Governance Structures Country High-Governance Structures Country
(1) () 3) 4) (5) (6) (7) (8)
VARIABLES Total Resources Minerals Energy Forest Total Resources  Minerals Energy Forest
Total trade with China —0.000 —0.014 0.008 * —0.000 0.000 —0.000 0.001 0.000
(—0.322) (—0.676) (1.769) (—1.108) (0.418) (—0.137) (0.285) (1.155)
GDP growth —0.029 0.221 0.085 —0.006 —0.018* —0.068 —0.031 —0.018 ***
(—0.858) (0.238) (0.323) (—1.647) (—1.971) (—0.348)  (—1.551) (—4.100)
Population —2.651 108.944 —4.039 —0.408 1.173 % —2.575 3.882 0.480
(—0.865) (0.772) (—0.181)  (—1.087) (2.078) (—0.423) (1.505) (1.348)
Gross domestic product 0.402 —51.375 4.498 —0.181* —0.033 4.268 —0.129 —0.252 ***
(0.476) (—1.175) (0.779) (—2.048) (—0.147) (0.954) (—0.244) (—4.759)
Domestic trade —0.009 -1.712 0.079 0.001 0.000 0.035 0.016 —0.000
(—1.300) (—0.958) (0.754) (0.781) (0.039) (0.957) (1.297) (—0.230)
Industrialization —0.005 —2.337 0.142 0.005 0.000 —0.373 0.038 0.005 *
(—0.121) (—0.957) (0.452) (0.937) (0.012) (—0.982) (1.191) (2.007)
Total resource rent 0.038 0.041 —0.375 0.005 0.011 0.145 —0.036 0.002
(0.905) (0.021) (—1.011) (0.891) (1.196) (0.734) (—1.063) (0.451)
Energy consumption —0.029 0.193 0.012 0.071
(—0.411) (0.250) (0.713) (1.012)
Constant 33.480 —432.863 —39.785 9.925 ** —18.943 * —46.330  —66.469 * —2.148
(1.091) (—0.336) (—0.130) (2.236) (—2.029) (—0.333)  (—1.649) (—0.423)
Year effect Yes Yes Yes Yes Yes Yes Yes Yes
Country effect Yes Yes Yes Yes Yes Yes Yes Yes
Observations 198 296 148 258 149 260 119 223
Number of ID 14 14 12 12 10 14 9 10
Adjusted R-squared 0.020 0.009 0.200 0.116 0.190 0.024 0.434 0.538

Robust t-statistics are in parentheses. *** p < 0.01, ** p < 0.05, and *p <0.1.

4.4. Robustness Check—Endogeneity Using SGMM

The system-generalized method of moments (SGMM) provides a robust framework for
addressing endogeneity concerns in dynamic panel data models [41], ensuring the reliability
of the estimated relationships between Chinese economic engagement and resource depletion.
Endogeneity may arise from omitted variable bias, reverse causality, or measurement error,
particularly in the context of resource depletion and its interaction with foreign direct invest-
ment (FDI) and trade. By employing SGMM, which utilizes internal instruments derived from
lagged variables, the estimations account for potential simultaneity between dependent and
independent variables and mitigate bias in the coefficients [41].

The SGMM results in Table 8 confirm the robustness of the primary findings. For Chinese
FDI, the significant and positive effects on total resources (3 = 0.013, p < 0.01), energy depletion
(B =0.360, p < 0.01), and forest depletion (3 = 0.022, p < 0.01) are consistent with the baseline
estimations. This suggests that Chinese FDI continues to exert a resource-depleting effect in
these sectors, even after addressing endogeneity. Similarly, for Chinese trade, the SGMM results
corroborate the main findings, with no significant relationship between trade and total resource
depletion (3 = —0.002, p > 0.10), mineral depletion (3 = —0.040, p > 0.10), or forest depletion
(B = —0.000, p > 0.10). However, the significant positive impact of trade on energy resource
depletion (3 = 0.037, p < 0.01) is again confirmed, underscoring the energy-intensive nature of
Chinese trade activities and their concentrated effects on this resource category.
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Table 8. Endogeneity check SGMM.
Foreign Direct Investment Total Trade
1) (2) (3) @ (5) (6) (7) ®
VARIABLES Total Minerals Energy Forest Total Minerals Energy Forest
Resources Resources
Chinese foreign 0013%%  —0.041%  0360%*  0.022%
direct investment
(3.314) (—2.239) (6.758) (2.999)
Total trade with China —0.002 —0.040 0.037 *** —0.000
(—1.190) (-1.132) (7.885) (—1.174)
Lag of total resources —0.079 ** —0.017 **
(—2.184) (—2.306)
Lag of mineral resources —0.013 ** —0.011**
(—2.273) (—2.249)
Lag of energy resources —0.189 *** —0.349 ***
(—2.591) (—4.132)
Lag of forest resources —0.146 *** —0.166 ***
(—2.769) (—3.594)
GDP growth —0.011 0.322 0.028 —0.014 *** —0.008 0.658 0.000 —0.017 ***
(—0.688) (0.578) (0.245) (—2.958) (—0.526) (0.517) (0.003) (—4.046)
Population 0.049 6.246 2.869 *** 0.061* —0.208 —6.394 6.359 *** —0.007
(0.333) (1.087) (2.703) (1.696) (—1.346) (—0.537) (5.346) (—0.239)
Gross domestic product —0.043 —5.307 —1.308 * —0.029 0.075 0.338 —3.504 *** 0.012
(—0.430) (—1.293) (—1.885) (—0.863) (0.830) (0.042) (—4.904) (0.515)
Domestic trade —0.002 0.096 —0.001 0.004 *** —0.006 * —0.299 0.010 0.002 *
(—0.542) (0.572) (—0.018) (2.624) (—1.828) (—0.857) (0.337) (1.893)
Industrialization 0.002 0.129 0.062 —0.004 —0.018 —0.268 0.494 *** —0.006 **
(0.228) (0.283) (0.964) (—1.213) (—1.444) (—0.294) (5.842) (—2.398)
Total resource rent 0.013 0.403 *** —0.003 0.254 *
(0.776) (2.619) (—0.200) (1.858)
Energy consumption —0.009 —0.065 —0.097 —0.001 0.021 0.579 —0.565 *** 0.003
(—0.863) (—0.148) (—1.331) (—0.366) (1.430) (0.636) (—5.897) (1.433)
Constant 0.552 16.859 —23.105 ** —0.386 2.838* 129.580 —36.561 *** —0.076
(0.378) (0.349) (—1.973) (—0.819) (1.956) (1.228) (—3.274) (—0.205)
Observations 248 435 190 356 329 528 251 460
AR (1) test 0.000 0.000 0.004 0.000 0.000 0.000 0.000 0.000
AR (2) test 0.396 0.825 0.812 0.631 0.700 0.156 0.324 0.173
Number of ID 23 27 19 20 24 28 20 22

z-statistics are in parentheses. *** p < 0.01, ** p < 0.05, and * p < 0.1.

The Arellano—Bond tests for serial correlation in the error terms (AR(1) and AR(2))
validate the use of SGMM, as the AR(1) test confirms the expected first-order serial correla-
tion (p < 0.01), while the AR(2) test indicates no second-order serial correlation (p > 0.10).
This ensures the validity of the lagged instruments used in the model. The consistency of
the results across the robustness checks demonstrates that the observed relationships are
not artefacts of endogeneity or model misspecification.

5. Conclusions and Policy Implication

This study has investigated the relationship between Chinese economic engagement—
measured through foreign direct investment (FDI) and trade—and resource depletion in
African countries, with particular attention to the moderating role of governance structures.
By employing dynamic panel models and system generalized method of moments (SGMM)
estimations to address endogeneity concerns, the analysis provided robust evidence on the
differential effects of Chinese FDI and trade across varying governance contexts. The find-
ings revealed that Chinese FDI significantly contributes to resource depletion, particularly
in low-governed countries, with pronounced effects on total resources, energy, and forest
resources. In contrast, the impact is muted in high-governed countries, where stronger
institutional frameworks potentially mitigate the exploitative tendencies associated with
external investment. For trade, the effects on resource depletion were generally insignifi-
cant, except for energy resources in low-governed countries, where the relationship was



Sustainability 2025, 17, 4883

16 of 19

positive and significant, suggesting that trade-driven energy exploitation is influenced by
weaker governance systems.

This paper makes several contributions to the literature. First, it expands the understanding
of the environmental consequences of China’s economic presence in Africa by disentangling
the distinct impacts of FDI and trade on resource depletion [4,11,42,43]. Second, it underscores
the importance of governance structures as critical moderating factors, highlighting the role
of institutional quality in shaping environmental outcomes [16]. Third, it employs advanced
econometric techniques, including SGMM, to ensure the robustness of the findings, addressing
potential biases from endogeneity that are often overlooked in related studies. These contribu-
tions provide a nuanced understanding of the interplay between foreign economic engagement
and environmental sustainability in the African context.

The study makes three primary theoretical contributions. First, it bridges institutional the-
ory with resource curse perspectives by demonstrating how governance quality systematically
moderates the environmental impacts of external economic activities. Second, it challenges the
prevailing tendency to treat Chinese engagement as monolithic by revealing fundamentally
different depletion patterns between FDI and trade channels. Third, it extends conventional
static analyses of institutional effects by employing dynamic modeling techniques that capture
temporal variations in a governance capacity.

The findings carry significant policy implications. For policymakers in African coun-
tries, particularly those with weaker governance frameworks, the study highlights the need
for stronger regulatory mechanisms to manage the environmental impacts of FDI and trade.
Instituting policies that enforce sustainable resource extraction, promote environmental
accountability, and incentivize green investments can mitigate the adverse effects of foreign
economic activities. Strengthening governance structures through institutional reforms
and capacity building is equally critical to ensure that resource exploitation aligns with
sustainable development goals. For international actors, including Chinese investors, the re-
sults underscore the importance of adhering to environmental standards and fostering
partnerships that prioritize sustainable practices.

Research Agenda for Future Studies

While this study provides valuable insights into the relationship between Chinese eco-
nomic engagement and resource depletion in Africa, several promising avenues for future
research emerge from its limitations. A critical next step involves moving beyond aggregate
governance measures to examine how specific institutional dimensions—such as regulatory
quality, corruption control, rule of law, and enforcement capacity—distinctly mediate the
environmental impacts of foreign direct investment and trade. Disaggregating these gover-
nance components would yield more precise policy recommendations by identifying which
institutional reforms are the most effective in mitigating resource depletion. Future studies
could employ hierarchical modeling techniques to analyze how national-level institutional
characteristics interact with subnational governance structures, particularly in federal systems
where resource management responsibilities are decentralized.

Complementing the macro-level quantitative analysis with in-depth case studies
would help uncover the contextual nuances obscured by secondary data. Longitudinal
research designs tracking specific Chinese projects over time could reveal how local political
dynamics, community resistance, and corporate social responsibility initiatives influence
environmental outcomes. Such micro-level analyses would be particularly valuable in
understanding the implementation gap between formal environmental regulations and
their enforcement on the ground. Comparative case studies across sectors—such as mining
versus agriculture—could also elucidate how resource-specific characteristics moderate the
depletion effects of economic engagement.
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The role of external factors warrants greater scholarly attention, particularly how interna-
tional environmental agreements and transnational advocacy networks shape China—Africa
resource politics. Future research could examine whether and how global climate com-
mitments are influencing Chinese investment patterns in Africa’s energy sector, including
potential shifts toward renewable energy projects. Similarly, the impact of commodity price
volatility on extraction rates deserves closer scrutiny, especially how boom-bust cycles interact
with governance quality to accelerate or mitigate resource depletion. The growing influence of
environmental, social, and governance (ESG) criteria in international finance presents another
important research frontier, particularly how Chinese banks and investors are responding to
these pressures in their African operations.

Expanding the geographic scope beyond Africa would enhance the generalizability of
the findings and provide valuable comparative perspectives. Studies of Chinese economic
engagement in Latin America and Southeast Asia—regions with different governance
traditions and resource endowments—could test whether the Africa-specific findings
represent a broader pattern or reflect unique regional characteristics. Such comparative
work could identify transferable policy lessons while highlighting context-specific factors
that require tailored approaches.

Finally, future research should explore the emerging phenomenon of “green” Chinese
investment in Africa, including renewable energy projects and sustainable infrastructure
initiatives. As China positions itself as a leader in global climate governance, studies
tracking the environmental performance of these purportedly sustainable investments will
be crucial for assessing their actual impacts. This line of inquiry could provide insights
into whether and how China’s economic engagement in Africa is evolving toward more
environmentally sustainable models and what factors drive this transition. By pursuing
these interconnected research directions, scholars can build a more comprehensive under-
standing of the complex relationships between foreign economic engagement, governance
systems, and environmental sustainability in resource-rich developing countries.
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