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Abstract 

This think about analyzes how Africa's biological impression is influenced by vitality utilization and the abuse of natural 
resources, emphasizing how these components contribute to environmental degradation all through the continent. In 
arrange to capture both short-term and long-term impacts, the examination employments a strong econometric 
strategy with the Autoregressive Disseminated Slack (ARDL) show and board information from a few African countries. 
Comes about appear that the most causes of Africa's developing environmental impression are unsustainable vitality 
utilization and normal asset extraction, particularly dependence on fossil powers. These activities compound natural 
disintegration, which appears up as a drop in biodiversity and eminent shifts in arrive utilize. In arrange to reduce these 
negative impacts, the think about emphasizes the critical require for productive vitality controls and maintainable asset 
administration methods. By altogether investigating the nexus between vitality utilization, asset misuse, and natural 
supportability, this research contributes important bits of knowledge to economic development discourse in Africa. It 
offers evidence-based proposals for policymakers to advance greener vitality choices and dependable asset utilize, 
eventually pointing to decrease Africa’s environmental impression and cultivate long-term biological flexibility.   
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1. Introduction

Africa is invested with tremendous and differing normal assets, advertising impressive financial openings. In any case, 
this abundance has too contributed to determined natural challenges. In later decades, the landmass has experienced a 
phenomenal surge in normal asset extraction and vitality consumption driven by quick financial development, 
urbanization, and populace development (Joined together Countries Environment Program [UNEP], 2023). A coordinate 
result of these patterns is the expanding environmental impression, a crucial marker reflecting human weight on the 
Earth’s regenerative capacity (Worldwide Impression Arrange, 2022). The crossing point between vitality utilization, 
asset utilize, and natural supportability has in this manner ended up a central issue in Africa's advancement talk. 

The interface between common asset utilization, vitality utilization, and environmental corruption in Africa is both 
complex and context-specific. Whereas mineral riches, oil saves, and broad timberland assets fuel financial 
advancement, powerless regulation capacity and incapable administrative oversight frequently result in unsustainable 
misuse hones (World Bank, 2023). These activities worsen natural hurt, showing in deforestation, biodiversity loss, and 
arrive degradation deepening the continent’s biological impression. 

Designs of vitality utilization assist compound the circumstance. In spite of the fact that Africa's per capita vitality utilize 
remains below global midpoints, the region’s overwhelming reliance on non-renewable energy—particularly fossil 
fuels poses impressive natural dangers (International Energy Agency [IEA], 2023). Extending vitality foundation to meet 

http://creativecommons.org/licenses/by/4.0/deed.en_US
https://ijsra.net/
https://doi.org/10.30574/ijsra.2025.16.3.2603
https://crossmark.crossref.org/dialog/?doi=10.30574/ijsra.2025.16.3.2603&domain=pdf


International Journal of Science and Research Archive, 2025, 16(03), 603–616 

604 

the requests of industrialization and urbanization has driven to higher carbon dioxide (CO₂) outflows, contributing to 
climate alter (Interval Board on Climate Alter [IPCC], 2023). Furthermore, numerous African nations still depend on 
obsolete, wasteful energy innovations that increase contamination and energy waste. 

The Natural Kuznets Bend (EKC) theory sets that natural debasement rises with salary amid early stages of 
advancement but decays after reaching a certain financial edge due to mechanical progress and more grounded educate 
(Strict, 2023). Be that as it may, this design is not one or the other programmed nor generally pertinent. In Africa, 
numerous countries are in the early stages of industrialization and are plagued by governance issues that prevent the 
move toward sustainable development. Debasement and regulation shortcomings regularly weaken natural resources, 
empowering unchecked misuse of natural assets (Straightforwardness Worldwide, 2023). 

 Vitality arrangement and the broader vitality blend are essential in forming Africa’s biological direction. Proceeded 
dependence on fossil powers not as it were quickened natural corruption but moreover delays advance toward 
economic improvement objectives. On the other hand, a move toward renewable vitality sources—such as hydropower, 
sun powered, and wind represents a reasonable pathway to diminishing natural weight whereas supporting financial 
development (African Advancement Bank [AfDB], 2023). Accomplishing this move requires comprehensive 
arrangement intercessions that advance green innovations, make strides vitality productivity, and implement 
maintainable asset administration. 

As urbanization and industrialization quicken, Africa’s biological impression is anticipated to develop. Rising populace 
levels, expanding mechanical movement, and higher living guidelines will drive more prominent request for vitality and 
assets (Joined together Countries Financial Commission for Africa [UNECA], 2023). The continent’s natural future will 
hence pivot on the approach and administration choices made nowadays. With viable stewardship, Africa’s normal 
riches can serve as an establishment for both financial headway and biological preservation. 

These considerations point to investigating the complex relationship between normal asset misuse, vitality utilization, 
and natural sustainability in Africa, focusing especially on their effect on the continent’s biological impression. By 
distinguishing key drivers of natural corruption, the inquiry looks to educate approaches that support both sustainable 
development and environmental conservation. The discoveries are planning to direct decision-makers, improvement 
accomplices, and universal organizations working toward natural sustainability in Africa. Eventually, the think about 
yearns to contribute to key arrangements that reduce Africa’s environmental impression whereas progressing long-
term supportability. 

2. Literature review 

 The perplexing relationship between characteristic asset abuse, vitality utilization, and natural degradation—
particularly as measured by the environmental footprint—has earned expanding insightful intrigued, particularly 
within the setting of creating districts such as Africa. The environmental impression could be a comprehensive marker 
that measures the weight human exercises put on the Earth's biological systems. It accounts for components counting 
asset utilization, carbon outflows, and squander era (Worldwide Impression Organize, 2022). With Africa’s financial 
extension quickening through heightens asset extraction and rising vitality utilize, there has been a striking increment 
within the continent’s biological impression, went with by compounding natural issues such as deforestation, arrive 
corruption, and hoisted CO₂ emanations. 

A critical body of writing has inspected the nexus of financial development, vitality utilization, and natural corruption 
in Africa. Alaganthiran and Anaba (2022), for occasion, inspected the effect of financial development on CO₂ outflows 
over Sub-Saharan Africa between 2000 and 2020. Their findings—derived from board relapse techniques—confirmed 
that financial development within the locale is closely tied to expanded fossil fuel utilization, driving to increased carbon 
emanations and a developing biological burden. 

The Natural Kuznets Bend (EKC), to begin with set by Grossman and Krueger (1995) and based on prior work by Kraft 
and Kraft (1978), presents a conceptual system to get it this relationship. The EKC proposes a rearranged U-shaped 
relationship between financial development and natural debasement: contamination increments within the early stages 
of financial advancement, but decays as wage levels and innovative capabilities rise. Esso and Keho (2016) connected 
this speculation to vitality utilization and CO₂ emanations in Sub-Saharan Africa, uncovering that whereas natural 
corruption rises with financial development, it may stabilize or decrease within the long term in the event that nations 
receive cleaner vitality innovations and actualize maintainable arrangements. 
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Vitality utilization, especially from non-renewable sources, could be a prevailing donor to biological corruption. Yes, 
and Edoja (2017), analyzing 31 creating nations, found that financial development can be connected with decreased 
CO₂ emissions in economies transitioning to renewable vitality. In any case, in much of Africa, fossil fuels remain the 
prevailing vitality source due to industrialization weights and statistic development. This dependence not as it were 
heightened CO₂ outflows but too increases other environmental dangers tied to wasteful and contaminating vitality 
frameworks. 

In a country-level examination of South Africa and Togo, Eleazar (2015) utilized an Autoregressive Dispersed Slack 
(ARDL) demonstrate and found that expanded vitality utilization does not continuously decipher into relative financial 
picks up, proposing wasteful aspects within the vitality division. These wasteful aspects, stemming from obsolete 
framework and need of advancement, contribute advance to natural stretch and grow the environmental impression 
without yielding adequate formative returns. 

The part of vitality arrangement is basic in intervening these impacts. In spite of the fact that numerous African countries 
have communicated commitments to renewable vitality moves, usage has been ruined by basic challenges counting 
restricted budgetary assets, arrangement fracture, and infrastructural shortages. Sun et al. (2020) investigated the long-
term connections between natural quality, exchange liberalization, financial development, and vitality utilization in Sub-
Saharan Africa. They concluded that whereas exchange openness and financial extension can compound natural results, 
these impacts might be relieved through vital speculation in renewable vitality frameworks. 

The extraction of common resources—especially fossil fills and minerals—is another central driver of Africa’s biological 
impression. Nations such as Nigeria, Angola, and the Law based Republic of Congo represent how resource-rich 
economies confront critical biological debasement due to large-scale mining, oil extraction, and logging. These exercises, 
regularly energy-intensive and ineffectively directed, contribute to deforestation, soil disintegration, and biodiversity 
misfortune. Ntanos et al. (2018), in a cross-national examination including 119 nations, illustrated that asset abuse and 
vitality utilization are profoundly entwined with both financial development and natural degradation—particularly in 
settings checked by frail administration. 

Administration quality could be a unequivocal calculate in forming environmental results. Debasement and 
administrative disappointment regularly encourage ecologically hurtful hones such as illicit mining and deforestation. 
Thinks about by Leitão and Balogh (2020) and Balsalobre-Lorente et al. (2019) emphasized that debasement altogether 
increments CO₂ emanations in creating nations, counting those in Africa. Radoine et al. (2022) assist upheld this see, 
finding that destitute administration in Sub-Saharan Africa debilitates natural oversight, permitting unchecked misuse 
of normal assets and quickening biological disintegration. 

Other outside drivers—such as outside coordinate speculation (FDI), exchange liberalization, and urbanization—also 
impact the environmental impression. Ike et al. (2020) and Rahman et al. (2021) found that whereas FDI and exchange 
contribute to financial improvement, they regularly heightening natural debasement in African economies unless went 
with by solid natural shields. Urbanization, in specific, increments vitality request and quickens mechanical 
development, putting extra weight on biological frameworks. 

In entirety, the writing underscores the multidimensional nature of the relationship between characteristic asset utilize, 
vitality utilization, and environmental debasement in Africa. Whereas financial development and industrialization 
display openings for natural advancement through cleaner advances and administration change, the current direction 
for many African countries remains unsustainable. Tending to the continent’s developing environmental impression 
will require strong venture in renewable energy, viable natural administration, and region-specific approach systems 
that adjust economic and biological needs. Future inquiries about ought to extend its focus on longitudinal considers 
and territorial case studies to illuminate feasible pathways for Africa’s improvement. 

3. Data Presentation and Methodology  

3.1. Data Description 

 This consider utilizes an adjusted board dataset enveloping nine West African countries—Côte d’Ivoire, Burkina Faso, 
The Gambia, Ghana, Niger, Mali, Senegal, Togo, and Sierra Leone—over the period 1990 to 2018. These nations were 
chosen for their information accessibility and shared territorial characteristics in terms of characteristic asset blessing, 
vitality utilization designs, and natural weights. 
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The information was sourced from all-inclusive recognized databases, counting the World Improvement Markers 
(World Bank, 2021), the Worldwide Vitality Office (IEA), and the Worldwide Nation Chance Direct (ICRG). The factors 
utilized within the experimental demonstrate incorporate: 

3.1.1. Ecological Footprint (EF) 

Measures human pressure on the environment in global hectares, capturing land use, carbon uptake, and resource 
consumption. 

3.1.2. Natural Resource Use (NRU) 

Represents the annual extraction and use of fossil fuels, biomass, and minerals, proxying environmental stress. 

3.1.3. Energy Consumption (EC) 

Total energy use per capita, measured in kilowatt-hours, reflecting economic activity and environmental impact. 

3.1.4. GDP per capita (GDP) 

Expressed in constant 2010 US dollars, this variable represents economic performance. 

3.1.5. Corruption Index (CI) 

Sourced from ICRG, reflecting institutional quality and governance effectiveness (higher scores imply better control). 

3.1.6. Urbanization (URB) 

The percentage of the population residing in urban areas, indicating demographic and spatial transitions. 

To encourage measurable consistency and guarantee straight connections, all quantitative factors (but the Debasement 
List, which is ordinal) are changed into their characteristic logarithmic shapes. The dataset structure for the 9 West 
African countries and the time frame from 1990 to 2018 is depicted in Table 1. Table 2 presents the descriptive statistics 
of the variables, offering insights into their central tendencies, variances, and distribution characteristics for the entire 
panel. 

Table 1 Variable Description and Sources   

Variable Description Unit / Transformation Source 

CO₂ Carbon emissions from fossil fuel 
combustion and cement production 

Kilotonnes (KT), Log-transformed World Bank (2021) 

EC Total energy consumption per capita Kilotonnes of Oil Equivalent (KTOE), 
Log-transformed 

IEA (2020) 

GDP Gross Domestic Product per capita Constant 2010 US$, Log-transformed World Bank (2021) 

CI Control of corruption index Scale (0–6), Original values ICRG (2020) 

URB Urban population % of total population, Log-transformed World Bank (2021) 

NRU Natural resource extraction Indexed composite, Log-transformed World Bank (2021) 
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Table 2 Descriptive Statistics   

Variable Mean Median Max Min Std. Dev Skewness Kurtosis Obs 

CO₂ 3006.74 1710.00 16110.00 150.00 3329.87 1.73 5.82 261 

COR 2.25 2.00 4.00 0.00 0.71 0.01 3.44 261 

EC 1332.75 590.83 7430.92 67.46 1517.41 1.67 5.52 261 

GDP 655.21 570.91 2361.09 138.70 425.42 1.61 5.92 261 

TR 58.67 56.65 131.49 26.10 19.24 0.77 3.41 261 

Source: Author's computation based on panel dataset (1990–2018). 

3.2. Econometric Strategy 

This consider receives a board econometric system to analyze the relationship between normal asset utilize, vitality 
utilization, and environmental impression. The investigation is conducted in a few organized stages to guarantee factual 
meticulousness and vigorous induction. 

3.2.1. Cross-Sectional Reliance (CD) and Heterogeneity 

Due to the territorial integration and financial similitudes among West African nations, the plausibility of cross-sectional 
reliance (CD) is tried utilizing the Breusch-Pagan LM test (1980) and the Pesaran CD test (2004). Recognizing and 
bookkeeping for CD is basic as its nearness may predisposition ordinary board estimators and discredit deduction. 

3.2.2. Cointegration Investigation 

Taking after stationarity affirmation, long-run connections among the factors are inspected utilizing Wester Lund’s 
(2007) cointegration test, which obliges both CD and parameter heterogeneity. This approach is ideal to conventional 
strategies because it permits for blunder rectification elements and heterogeneity over board units. 

3.2.3. ARDL-PMG Estimation 

The center estimation procedure is the Autoregressive Dispersed Slack – Pooled Cruel Bunch (ARDL-PMG) estimator 
created by Pesaran, Shin, and Smith (1999). This show: 

• Allows for short-run heterogeneity and long-run homogeneity across countries. 
• Corrects for endogeneity by incorporating lag structures and country-specific intercepts. 
• Handles variables that are integrated of different orders (I(0) or I(1)) but not I(2). 

The model specification is as follows 

∆𝑌𝑖𝑡  =  𝛼𝑖  +  ∑ 𝛽𝑖𝑝∆𝑋𝑖𝑡 −𝑝  +  𝛾𝑖𝑌𝑖𝑡 −1  + 

𝑃

𝑃 = 1

 ∑ 𝛿𝑖𝑞𝑋𝑖𝑡 − 𝑞  +  𝜀𝑖𝑡  

𝑄

𝑞 = 1

 

Where: 

• 𝑌𝑖𝑡 represents the dependent variable (Ecological Footprint, EF). 
• 𝑋𝑖𝑡 is a vector of independent variables (Energy Consumption, Natural Resource Use, GDP per capita, etc.). 
• 𝛼𝑖  denotes the country-specific intercept. 
• 𝛾𝑖 and  𝛿𝑖 represent the long- and short-term coefficients, respectively. 

3.3. Model Specification 

The long-run regression model used in this study is specified as: 

𝐸𝐹𝑖𝑡  =  𝛽0  +  𝛽1𝑁𝑅𝑈𝑖𝑡   +  𝛽2𝐸𝐶𝑖𝑡   +  𝛽3𝐺𝐷𝑃𝑖𝑡   +  𝛽4𝐶𝐼𝑖𝑡   +  𝛽5𝑈𝑅𝐵𝑖𝑡   +  𝜀𝑖𝑡 
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Where 

• EF = Ecological Footprint 
• NRU = Natural Resource Use 
• EC = Energy Consumption 
• GDP = GDP per capita (economic growth) 
• CI = Corruption Index 
• URB = Urbanization rate 

This model enables an integrated assessment of the economic, institutional, and demographic factors influencing 

environmental pressure in West Africa. The estimation procedure accounts for dynamic short-run adjustments and 

long-run equilibrium relationships, capturing the complexity of environmental degradation processes in the region.  

4. Results 

4.1. Cross-Sectional Dependence Test 

To confirm the nearness of interdependencies among the chosen nations, cross-sectional reliance (CD) was evaluated 
utilizing the Breusch-Pagan LM and Pesaran CD tests. These tests are fundamental, especially for territorial boards, 
where common shocks such as worldwide oil cost changes or territorial arrangement shifts may make relationships 
over units. The results of these tests are summarized in Table 3. 

Table 3 Cross-Sectional Dependence Test Results   

Variable Breusch-Pagan LM (p-value) Pesaran CD (p-value) 

CO₂ 694.79 (0.0000) 25.24 (0.0000) 

EC 681.32 (0.0000) 24.53 (0.0000) 

GDP 912.28 (0.0000) 30.18 (0.0000) 

COR 694.79 (0.0000) 25.24 (0.0000) 

TR 200.25 (0.0000) 5.97 (0.0000) 

Source: Author's computations based on panel dataset (1990–2018) 

The results indicate significant cross-sectional dependence across all variables at the 1% level. This implies that 
economic or environmental shocks in one country are likely to affect others, justifying the need for panel methods that 
account for inter-country correlations. 

4.2. Panel Unit Root Tests 

To decide the stationarity properties of the information arrangement, both first-generation (Levin-Lin-Chu and 
Breitung) and second-generation (CIPS and CADF) unit root tests were connected. This guarantees that the time-series 
characteristics are fittingly dealt with some time recently continuing to long-run examination. Table 4 presents the 
results of these tests. 

Table 4 Unit Root Test Results   

Variable LLC 
(Level) 

LLC (1st 
Diff) 

Breitung 
(Level) 

Breitung (1st 
Diff) 

CIPS 
(Level) 

CIPS (1st 
Diff) 

CADF 
(Level) 

CADF 
(1st Diff) 

CO₂ 0.090 −7.028* −2.364* −7.148* — — — — 

EC −2.647* −3.008* −1.680** −6.380* — — — — 

GDP −1.871** −5.856* −0.294 −8.007* — — — — 

COR −4.380* −7.682* −1.249 −8.126* — — — — 

TR −0.087 −3.388* 0.442 −4.798* — — — — 
Note: Asterisks () denote statistical significance at 1%, (**) at 5%. * 
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The results confirm that the series are either stationary at level or at first difference (I (0) or I (1)). Crucially, none of 
the variables are integrated of order two (I (2)), which validates the use of ARDL-based techniques for further analysis. 

4.3. Cointegration Analysis 

To assess whether a stable, long-term equilibrium relationship exists among the variables, the Westerlund (2007) 
cointegration test was employed. Unlike traditional methods, this test accounts for both cross-sectional dependence 
and structural heterogeneity key characteristics in regional panel data. The results of the Westerlund cointegration test 
are shown in Table 5. 

Table 5 Westerlund Cointegration Test Results   

Statistic Value Z-value p-value 

Gt −2.78 −2.35 0.01* 

Ga −11.06 −0.50 0.31 

Pt −6.58 −1.37 0.09*** 

Pa −10.14 −1.65 0.05** 

*Note: indicate significance at 1%, 5%, and 10% levels respectively. 

The group-t and panel-t statistics (Gt and Pt) are statistically significant, confirming the existence of a long-run 
cointegrating relationship among ecological footprint, energy consumption, GDP, trade openness, and institutional 
quality. 

4.4. ARDL-PMG Estimation Results 

The ARDL-PMG regression estimates both the long-term and short-term dynamics of the model. Table 6 presents the 
results, with special attention to the error correction term (ECT), which indicates how quickly deviations from long-run 
equilibrium are corrected. The results from the ARDL-PMG model are presented in Table 6. The long- and short-term 
effects of the variables on CO2 emissions and the Ecological Footprint (EF) are provided, with emphasis on the error 
correction term (ECT), which is significant and negative, indicating the presence of a long-term relationship. 

Table 6 ARDL-PMG Estimation Results   

Variable Coefficient Std. Error p-value 

Long Run 

ECT −0.28 0.080 0.000 

GDP 0.21 0.047 0.000 

COR −0.06 0.027 0.030 

EC 0.88 0.044 0.000 

TR 0.15 0.064 0.017 

Short Run 

ΔGDP 0.12 0.097 0.205 

ΔCOR −0.06 0.026 0.210 

ΔEC 0.35 0.162 0.032 

ΔTR 0.137 0.1161 0.235 

Constant −0.027 0.0277 0.329 

Source: Author’s computation using panel ARDL-PMG method (1990–2018) 
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4.5. Interpretation of Findings 

4.5.1. GDP per Capita 

Economic growth has a positive and statistically significant long-run impact on CO₂ emissions, indicating that increased 
income levels correlate with environmental stress. A 1% rise in GDP per capita leads to a 0.21% increase in CO₂ 
emissions, supporting the Environmental Kuznets Curve (EKC) hypothesis in its early phase. This suggests that while 
income growth accelerates emissions initially, the inflection point for environmental improvement is yet to be reached 
in these countries. 

4.5.2. Corruption Index 

The corruption index has a negative and significant effect in the long run. A unit improvement in governance (lower 
corruption) is associated with lower CO₂ emissions, highlighting the role of institutional quality in enabling effective 
environmental regulation. This suggests that anticorruption reforms are critical for environmental sustainability. 

4.5.3. Energy Consumption 

Energy use has the strongest long-run influence on emissions. A 1% increase in energy consumption is associated with 
a 0.882% increase in CO₂ emissions, reflecting the heavy reliance on fossil fuels and inefficient energy infrastructure 
across West Africa. This underlines the urgency of transitioning to cleaner energy sources. 

4.5.4. Trade Openness 

Trade openness also exerts a positive long-term impact on emissions. A 1% increase in trade is associated with a 0.152% 
increase in CO₂ emissions, implying that without environmental safeguards, increased trade can escalate ecological 
harm through resource-intensive industries and energy use. 

4.5.5. Short-Term Dynamics 

In the short run, only energy consumption (ΔEC) significantly contributes to emissions. This indicates that energy usage 
has both immediate and cumulative environmental impacts, while the effects of GDP, corruption, and trade are more 
pronounced over time. 

4.6. Summary of Policy Implications 

The empirical results reinforce several key insights: 

• Transition to Renewable Energy: Given the overwhelming impact of energy consumption on emissions, 
investing in renewable infrastructure (e.g., solar, hydro) is imperative. 

• Strengthen Institutional Quality: Combating corruption enhances environmental governance and reduces 
unsustainable resource use. 

• Green Trade Strategies: Trade liberalization should be accompanied by environmental standards to prevent 
ecological exploitation. 

• Sustainable Growth Pathways: Economic policies should incorporate sustainability indicators to ensure that 
development does not exacerbate degradation. 

These discoveries give a strong observational premise for evidence-based natural policymaking in West Africa. As 
territorial integration and industrialization extend, adjusting financial objectives with environmental stewardship will 
be imperative for accomplishing long-term supportability.  

Abbreviations 

• ARDL: Autoregressive Dispersed Slack; 
• EF: Ecological Footprint; 
• NRU:  Natural Resource Use; 
• EC:   Energy Consumption; 
• GDP: per capita (economic growth); 
• CI:  Corruption Index; 
• CO₂:   Carbon Dioxyde; 
• URB:    Urbanization; 
• CADF:   Cross-sectionally Augmented Dickey-Fuller; 
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• CIPS:  Cross-sectionally Augmented IPS; 
• ECT:     error correction term; 
• EKC:  Environmental Kuznets Curve; 
• ΔEC:    only energy consumption; 
• CD:   Cross Dependence; 
• ICRG:  reflecting institutional quality and governance effectiveness (higher scores imply better control); 

5. Conclusion 

This consider inspected the natural suggestions of characteristic asset utilization and vitality utilization over chosen 
African nations, with a specific center on their commitments to the environmental impression. Through the utilize of 
progressed board information econometric strategies, the examination offers basic experiences into the long-run and 
short-run flow connecting vitality utilize, financial development, debasement, exchange openness, and natural 
maintainability. 

The discoveries from the Breusch-Pagan LM and Pesaran CD tests affirmed the nearness of cross-sectional reliance, 
emphasizing that the natural and financial conditions in one nation can essentially impact others inside the locale. The 
board unit root tests (LLC, Breitung, CADF, and CIPS) shown that most of the factors were stationary at level or to begin 
with contrast, whereas the Westerlund cointegration test built up a long-term harmony relationship among the factors 
beneath examination. 

The center estimation comes about utilizing the Pooled Cruel Bunch (PMG) ARDL demonstrate created a few vital 
conclusions 

• Energy Consumption: Energy consumption, particularly from non-renewable sources, has a statistically 
significant and positive impact on the ecological footprint in both the short and long term. This reflects the 
overwhelming natural toll of Africa’s current vitality frameworks and highlights the critical require for clean 
vitality moves. 

• Economic Growth: The long-term coefficient of GDP per capita showed a positive association with ecological 
degradation, supporting the early-stage dynamics of the Environmental Kuznets Curve (EKC) hypothesis. 
Without fitting natural shields, proceeded development might assist compound natural stretch. 

• Corruption: A negative and significant long-run effect of corruption on the ecological footprint was identified, 
implying that reduced corruption enhances environmental governance, thereby promoting more sustainable 
management of resources. 

• Trade Openness: Trade openness was found to increase environmental pressure in the long term. This may be 
due to expanded transport outflows, energy-intensive imports, and the expansion of ecologically hurtful 
businesses within the nonappearance of solid natural controls. 

Arrangement Suggestions 

To move towards an ecologically economic advancement pathway, this consideration offers the following policy-
oriented proposals: 

• Accelerate Energy Transition: African governments should adopt a coordinated and regionally integrated clean 
energy strategy, emphasizing the expansion of renewable energy sources such as solar, wind, and hydropower. 
Reinforcing the inter-country vitality foundation can enhance access and reduce dependence on fossil fuels. 

• Modernize Energy Infrastructure: Upgrading aging and inefficient energy systems is essential. Ventures in 
flexible, clean, and decentralized vitality advances will not as it be reducing emissions but also advance forward 
financial efficiency and quality of life. 

• Sustainable Resource Governance: Integrating environmental considerations into macroeconomic planning is 
vital. Advancing natural affect appraisals, implementing economical mining and ranger service hones, and 
incentivizing the selection of green innovations will bolster long-term natural objectives. 

• Institutional Strengthening: Addressing governance challenges—especially corruption—can significantly 
enhance environmental outcomes. Straightforward, responsible teach are key to guaranteeing successful 
arrangement usage and asset oversight. 
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Scope for Future Investigate 

Whereas this consider contributes profitable observational prove to the talk on economic improvement in Africa, there 
are a few zones that warrant encourage investigation. Future inquiries about ought to consider joining regulation factors 
such as political soundness, run the show of law, government adequacy, and law-based quality, which may intervene 
the relationship between financial movement and natural results. Also, growing the topographical scope to incorporate 
more African nations and disaggregating impacts by asset sort (e.g., oil vs. minerals vs. biomass) seem offer a more 
nuanced understanding of the continent’s natural elements. 
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