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ABSTRACT
The study studied the ecological footprint affecting factors in Nigeria, South Africa, Egypt, Algeria, Morocco, Kenya,
Ethiopia, Angola, Ghana, and Tanzania from 2000 to 2018. The CMR structural unit root test found stationary data.
LogEF and GDP, human capital, sociopolitical factors, and energy use are cointegrated (LogEU). In the long term,
economic development (GDP) and human capital positively influenced the ecological footprint, whereas socio-political
issues negatively influenced it. Nigeria, South Africa, Algeria, Morocco, Kenya, Ethiopia, Angola, Ghana, and
Tanzania have different ecofootprints. Africa's environmental footprint is affected by GDP, human capital, and energy
use. In the 10 nations studied, ecological footprint, GDP, human capital, and energy use were bidirectional. The study
urges policymakers and national leaders to improve the ecological footprint.
Keywords: Ecological Footprint, Energy Use, Economic Growth, Socio-Political Factors, Human Capital,

INTRODUCTION
Because countries' ecological footprints exceed the biosphere's productive potential, research linking economic
development and EF has expanded (biocapacity). Most countries face ecological disasters (Destek & Sinha, 2020;
Ahmad et al., 2020; Xue et al., 2021). Resource consumption and waste output are monitored by producing zones
(Nathaniel 2021; Tillaguango et al. 2021). Food scarcity, biodiversity loss, and climate change are caused by ecological
deficits (Ahmad et al. 2020). Studies (Zeraibi et al. 2021; Murshed et al. 2021) show that economic expansion influences
EF. Economic growth is vital to human well-being but also harms the environment (Shahbaz et al.). (2019).
Governments emphasize the environment early in development, explains Berkun et al. (2021). Scale effect pollution
results from increased output and consumption. Changing the economy from agriculture to industry to services, which
pollute less, helps minimize pollution (Ulucak and Bilgili 2018). Human activity's influence on bio-productive land,
water, and garbage are called its "ecological footprint." Manufacturing's environmental impact (NFA, 2017; Rashid,
2018). Mrabet et al. (2017), Destek et al. (2018), Destek & Sarkodie (2018), Mara It discusses Sub-Saharan Africa's
climatic change. We show how these implications fluctuate with warming, especially around 2 and 4 degrees Celsius.
This article examines climate change's natural and human effects. Africa's climate, causes, and global warming links
are unclear. Large-scale climate shifts are unknown despite meteorological advances in Africa. Most studies affecting
UNFCCC accords focus on medium-to-long-term carbon emission forecasts and global warming forecasting models,
especially on publicly accessible data. Most African nations and areas lack statistics. Knowledge affects the economy
and lifestyle choices. Climate change decisions require current data. Climate data can help companies make better
decisions, lowering climate change. Policy and development rarely use this knowledge. By 2100, its population will be
4 billion. Despite hostilities in the Central African Republic and South Sudan, GDP increased by 4.7% in 2013. (World
Bank). Most Sub-Saharan African states have lowered their poverty rates while still having the world's poorest
inhabitants. In 2011, 39.6% of under-5s were stunted due to chronic starvation. Much educational research on economic,
social, and political roles has been done as many nations support minimizing global warming's environmental effects.
Few African studies exist, motivating this analysis. It examines how economic progress and sociopolitical issues lessen
Africa's global warming influence. The effects of economic expansion on ecological footprints will be studied using
panel data. of African countries.
Motivation and Purpose of the Study
Individual economic and environmental indicators, such as economic growth and energy consumption are linked. But
aggregate economic and environmental indicators aren't. To close the gap, we used more comprehensive environmental
and economic metrics such as Economic Growth and Ecological Footprint. It shows how industrial policy, structural
change, and growth affect Africa's environment. Economic statistics were used to describe environmental changes. No
previous research used GDP as a metric of economic growth, which is a better indication of EFA's technical knowledge.
The study used the autoregressive distributive lag (ARDL) econometric approach to examine 10 African countries'
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ecological footprint. Two goals drove the study. What are 10 African countries' ecological footprints? Economic
development, human capital, sociopolitical variables, and energy use affect the ten African countries' environmental
footprint. The study's last section explores relevant literature and offers empirical findings, conclusions, and suggestions.
Figure 1 shows the study's theoretical framework.

RESEARCH METHODS
Data and Variable
Depending on data availability, the analysis examines annual time series data from 10 African countries from 2000 to
2018. Nigeria, South Africa, Egypt, Algeria, Morocco, Kenya, Ethiopia, Angola, Ghana, and Tanzania were among the
countries represented.
Hypothesis
Hypothesis One: H1: Economic Growth significantly influences selected African countries’ ecological footprint
Hypothesis Two: H2: Human Capital positively and significantly influences selected African countries’ ecological
footprint.
Hypothesis Three: H3: Socio-political factors of selected African countries positively influences African countries’
ecological footprint.
Hypothesis Four: H4: Energy Use of selected African countries positively influences African countries’ ecological
footprint.
Log𝐸𝐹𝑡 = 𝛽0 + 𝛽1 𝐿𝑜𝑔𝐺𝐷𝑃𝑡 + 𝛽2 𝐿𝑜𝑔𝐻𝐶𝑡 + 𝛽3 𝐿𝑜𝑔𝑆𝑃𝑡 + 𝛽4 𝐿𝑜𝑔𝐸𝑈𝑡 + 𝜇𝑡

(1)

Where LogEFt denotes the ecological footprint, LogGDP denotes gross domestic product (a proxy for economic
growth), LogHC denotes human capital, LogSP denotes socio-political factors (a proxy for the ecological footprint used
to quantify environmental degradation), and LogEU denotes energy use comprising the crude oil, electricity, coal,
natural gas, gasoline, kerosene, and fuel oil), t denotes the study's time frame (t= 1, 2, 3,.... 18), and is the stochastic
error terms.

Table 1: Variable Definitions
Symbol
EF

Measurement
Ecological footprint (global hectares per capita)

Data Source
Global
Footprint Network

Economic Growth

GDP

GDP per capita (constant 2010 US dollars)

WDI

Human Capital

HC

Measured by the human capital index

Penn World Tables

Socio-political

SP

WDI

Energy Use

EU

The interaction term (Urbanization x Human
capital)
Million tons

Ecological footprint

WDI

Econometric Estimations
Cointegration Test Based Upon Bayer-Hanck Approach
This unique cointegration approach uses Fisher F-statistics for trustworthy empirical calculations and includes previous
cointegration findings. A unique integration order (I (1)) is required for the Bayer and Hanck combined cointegration
technique. If the F-value is more than a critical value, un-cointegration should be refused; if the F-value is less than a
critical value, cointegration should be permitted. The cointegration of Bayer and Hanck is as follows:
𝐸𝐺 − 𝐽𝑂𝐻 = −2[𝐿𝑜𝑔(𝑃𝐸𝐺 ) + 𝐿𝑜𝑔 (𝑃𝐽𝑂𝐻 )]
𝐸𝐺 − 𝐽𝑂𝐻 − 𝐵𝑂 − 𝐵𝐷𝑀 = −2𝐿𝑜𝑔(𝑃𝐸𝐺 ) + (𝑃𝐵𝑂 ) + (𝑃𝐵𝐷𝑀 )]

(2)
(3)

The Fisher statistic is used to see if the underlying variables are cointegrated. To obtain more reliable results, the study
used bound testing.
Ardell Estimation Procedure
After studying unit root properties, we employed cointegration to confirm long-run equilibrium. Many studies examine
variable cointegration. Cointegration test results fluctuate; The ARDL model considers human capital and biocapacity
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when analyzing economic development and environmental impact (Bello et al., 2018; Danish et al., 2018b). ARDL
estimates long- and short-term dynamics for I (0)/I variables (1). ARDL I-variables limit (2). Endogeneity is addressed
by adopting appropriate lag time criteria before ARDL. ARDL covers both long- and short-technique estimates. ARDL
was chosen because it estimates long- and short-run variables. Variable encoding:
Δ𝐿𝑜𝑔𝐸𝐹t = 𝛽0 + 𝛽1 𝐿𝑜𝑔𝐸𝐹𝑡−1 + 𝛽2 𝐿𝑜𝑔𝐺𝐷𝑃𝑡−1 + 𝛽3 𝐿𝑜𝑔𝐻𝐶𝑡−1 + 𝛽4 𝐿𝑜𝑔𝑆𝑃𝑡−1 + 𝛽5 𝐿𝑜𝑔𝐸𝑈𝑡−1 +
∑𝑏𝑘=1 𝛽b Δ𝐿𝑜𝑔𝐸𝐹𝑡−𝑘 + ∑𝑐𝑘=0 𝛽c Δ𝐿𝑜𝑔𝐺𝐷𝑃𝑡−𝑘 + ∑𝑑𝑘=0 𝛽d Δ𝐿𝑜𝑔𝐻𝐶𝑡−𝑘 + ∑𝑒𝑘=0 𝛽e Δ𝐿𝑜𝑔𝑆𝑃𝑡−𝑘 +
∑𝑓𝑘=0 𝛽f Δ𝐿𝑜𝑔𝐸𝑈𝑡−𝑘 𝑑𝑢1 𝑇1 + 𝜇𝑡
(4)
Where Δ is the first difference operator; 𝛽1, 𝛽2, 𝛽3, 𝛽4, 𝛽5 are the long-run coefficients, are 𝛽b, 𝛽c, 𝛽d, 𝛽e, 𝛽f the
short-run coefficients, 𝛽0 is a constant term, μ is a noise error term, and du1T1is the structural break in the series.
Steps involved in Estimating ADRL
i.
ii.
iii.
iv.
v.

The ARDL approach begins with the selection of the lag length order for the underlying model using, in the
case of the present study, the Akaike information criteria (AIC).
The next step is to test the hypothesis of cointegration by calculating the F-value.
The joint null hypothesis for the absence of a cointegration relationship in equation (2) is H0: 1 ≠ β2 ≠ β3 ≠
β4 ≠ β5≠ 0, s opposed to the alternative hypothesis, H1: β1 = β2 = β3 = β4 = β5 =0.
Because the F-value is greater than the upper bound, the hypothesis of no cointegration is rejected,
confirming the cointegration of the variables in the research.
Once cointegration has been demonstrated, the long-term coefficients are computed using the following
equation:
Δ𝐿𝑜𝑔𝐸𝐹t = 𝛽0 = ∑𝑏𝑘=1 𝛽b Δ𝐿𝑜𝑔𝐸𝐹𝑡−𝑘 + ∑𝑐𝑘=0 𝛽c Δ𝐿𝑜𝑔𝐺𝐷𝑃𝑡−𝑘 + ∑𝑑𝑘=0 𝛽d Δ𝐿𝑜𝑔𝐻𝐶𝑡−𝑘 +
∑𝑒𝑘=0 𝛽e Δ𝐿𝑜𝑔𝑆𝑃𝑡−𝑘 + ∑𝑓𝑘=0 𝛽f Δ𝐿𝑜𝑔𝐸𝑈𝑡−𝑘 + 𝜇𝑡

vi.

(5)

Next, the short-term dynamics of the variables under consideration are found using the following error
correction models:
Δ𝐿𝑜𝑔𝐸𝐹t = 𝛽0 = ∑𝑏𝑘=1 𝛽b Δ𝐿𝑜𝑔𝐸𝐹𝑡−𝑘 + ∑𝑐𝑘=0 𝛽c Δ𝐿𝑜𝑔𝐺𝐷𝑃𝑡−𝑘 + ∑𝑑𝑘=0 𝛽d Δ𝐿𝑜𝑔𝐻𝐶𝑡−𝑘 +
∑𝑒𝑘=0 𝛽e Δ𝐿𝑜𝑔𝑆𝑃𝑡−𝑘 + ∑𝑓𝑘=0 𝛽f Δ𝐿𝑜𝑔𝐸𝑈𝑡−𝑘 + 𝜅𝐸𝐶𝑇𝑡−1 + 𝜇𝑡
(6)

Where ECTt-1 is an error correction term describing the long-run equilibrium speed of adjustment after a short-run shock.
ECT-1 Diagnostic tests were run as part of the study to determine the model's suitability.
The Vecm Granger Causality Analysis
Toda and Yamamoto's causality methods and VECM are utilized in environmental research to discover causative links
between variables. Endogenized lag length bootstrap causality is more trustworthy than normal testing (2012). Hacker
and Hatemi (2012) used J's bootstrap causality for more accurate estimations. MWALD resists ARCH effects, nonnormality, and small samples.
Δ𝐿𝑜𝑔𝐸𝐹t
Δ𝐿𝑜𝑔𝐺𝐷𝑃𝑡

𝛽1
𝛽2
= 𝛽3 +
𝛽4
[𝛽5 ]

Δ𝐿𝑜𝑔𝐻𝐶𝑡
Δ𝐿𝑜𝑔𝑆𝑃𝑡
[ Δ𝐿𝑜𝑔𝐸𝑈𝑡 ]
Δ𝐿𝑜𝑔𝐸𝐹t−1
Δ𝐿𝑜𝑔𝐺𝐷𝑃𝑡−1
Δ𝐿𝑜𝑔𝐻𝐶𝑡−1 +
Δ𝐿𝑜𝑔𝑆𝑃𝑡−1
[ Δ𝐿𝑜𝑔𝐸𝑈𝑡−1 ]

𝜆11, 1𝜆12,
𝜆21, 1𝜆22,
𝜆31, 1𝜆32,
𝜆41, 1𝜆42,
[𝜆51, 1𝜆52,

𝜃1
𝜃2
𝜃3 × (𝐸𝐶𝑇𝑡−1 ) +
𝜃4
[𝜃5 ]

𝜆13, 𝜆14 , 1
𝜆23, 𝜆24 , 1
𝜆33, 𝜆34 , 1 ×
𝜆43, 𝜆44 , 1
𝜆53, 𝜆54 , 1 ]
𝜇1𝑡
𝜇2𝑡
𝜇3𝑡
𝜇4𝑡
[𝜇5𝑡 ]

Δ𝐿𝑜𝑔𝐸𝐹t−1
Δ𝐿𝑜𝑔𝐺𝐷𝑃𝑡−1

[

Δ𝐿𝑜𝑔𝐻𝐶𝑡−1
Δ𝐿𝑜𝑔𝑆𝑃𝑡−1
Δ𝐿𝑜𝑔𝐸𝑈𝑡−1

]

(7)

ANALYSIS AND DISCUSSIONS

𝜆11, 1𝜆12,
𝜆21, 1𝜆22,
+ ∑𝑝−1
𝑖=1 𝜆31, 1𝜆32,
𝜆41, 1𝜆42,
[𝜆51, 1𝜆52,

𝜆13, 𝜆14 , 𝑖
𝜆23, 𝜆24 , 𝑖
𝜆33, 𝜆34 , 𝑖 ×
𝜆43, 𝜆44 , 𝑖
𝜆53, 𝜆54 , 𝑖 ]
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Table 2 shows descriptive data and a correlation matrix for the independent variables (Gross Domestic Product, Human
Capital, Socio-political Factors, and Energy Use) and the dependent variable (ecological footprint). The study adopted
the logs of all the variables under investigation to conduct the preliminary checks for the panel data before going on
ahead to conduct the main analysis. The study achieved all the preliminary analyses required to be met. The study
further conducted a panel unit test to determine whether the data for the variables were stationary or not.

Table 2: Descriptive Statistics and Correlation Matrix

Mean
Std. dev.
Maximum
Minimum
Observations
Log (EF)
Log (GDP)
Log (HC)
Log (SP)

Log (EF)
0.64
0.072
0.85
0.22
185
1.0000

Log (GDP)
2.18
0.04
3.45

Log (HC)
0.31
0.17
1.09

Log (SP)
4.88
0.02
3.51

Log (EU)
3.09
0.08
3.26

VIF

1.24
174
0.671*

0.91
169
0.6215*

2.04
184
-0.7128*

1.0000

0.6113*

0.7012*

0.3193*

3.15

1.0000

0.651*
1.0000

0.2196*
0.2583*

2.97
2.85

1.0000

1.98

Log (EU)
* And ** denote rejection levels of 1% and 5%, respectively.

1.02
185
0.4219*

Panel Unit Root Test
The panel unit root test results are highlighted in Table 3. To ensure data stationery, the researchers employed the CMR
and ZA structural break unit root tests. The study variables are not stationary at the level, but the series becomes
stationary after the first modification. As a result, all variables are integrated at the first-order I level. (1). Many
structural breaches occurred in the late 2000s, when most African economies, including the ten countries surveyed,
were rocked by an extraordinary financial and economic crisis.

Table 3: Structural Break Unit Root Tests
CMR Structural Break Unit Root Test
Additive Outlier
Multiplicative Outlier
TTime
TTime
statistics Break
statistics
Break
Log (EF)
2.912
2009
3.891
2005

ZA Structural Break Unit Root Test
Constant
Constant/Trend
T-statistics
Time
T-statistics
Time
Break
Break
3.967
2001
5.219
2006

Log (GDP)
4.891
2004
9.231
2001
4.019
2009
3.781
2005
Log (HC)
2.321
2012
5.821
2011
6.210
2002
5.891
2008
Log (SP)
-2.741
2007
-3.215
2008
-5.120
2008
-4.381
2010
Log (EU)
5.621
2015
6.211
2013
4.901
2000
4.239
2011
DLog (EF)
3.451
2000
3.451
2005
3.871
2001
4.891
2006
DLog (GDP)
4.291
2009
4.224
2001
3.897
2009
3.894
2005
DLog (HC)
1.459
2004
2.098
2011
5.621
2002
5.231
2008
DLog (SP)
-3.319
2012
-2.671
2008
-5.321
2008
-4.561
2010
DLog (EU)
4.753
2007
4.891
2013
3.908
2000
3.984
2011
CMR = Clemente–Montanes–Reyes; ZA = Zivot Andrew; D = First difference: *, **, and *** denote significance
levels of 1%, 5%, and 10%, respectively.
Cointegration Analysis
As shown in Figure 2, the study uses the Bayer-Hanck cointegration and bound testing methodologies to examine if the
variables under study are cointegrated. Table 4 shows the test results. According to the standards, test statistics EGJOH and EG-JOH-BO-BDM, 47.232 and 61.225, are over the 1 percent threshold. The research disproved the null
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hypothesis of no cointegration for an ecological footprint (LogEF), economic growth (LogGDP), human capital
(LogHC), socio-political variables (LogSP), and energy use (LogEU) (LogEU). The study found cointegration between
ecological footprint (LogEF) and independent variables (economic growth (LogGDP), human capital (LogHC),
sociopolitical traits ((LogSP), and energy use (LogEU). Long-run estimates can be used to analyze the link between the
ecological footprint (LogEF) and its key parts in 10 African nations. Table 4 shows this.
Table 4: Results of Bayer-Hanck Cointegration and Bound Testing
Estimated Mode
EG-JOH
Log Eft = f(Log GDP, Log HC, Log SP, Log EU)
47.232***
Approach to bound testing
F-value
Log Eft = f(Log GDP, Log HC, Log SP, Log EU)
5.687***
*and ** denote rejection levels of 1% and 5%, respectively.

EG-JOH-BO-BDM
61.225***
Lag order
1,1,1,1

Cointegration
Supported
Supported

Long-Term and Short-Term Parameter Estimation in ARDL
Having met the ARDL method's criteria, we may focus on long- and short-term parameter estimates. ARDL results are
shown in Tables 5, 6, and 7. The study found that economic development (GDP) and human capital positively
influenced the ecological footprint of ten selected African countries in the long run (=0.3012, p=0.0022) and (=0.9711,
p=0000), suggesting that economic growth is positively related to the ecological footprint. Figure 3 shows that
sociopolitical considerations had a negative impact (= -0.0132, p=0.0210) on the ecological footprint of ten African
states across time. Table 5 shows that energy use has no impact on the ecological footprint.
Final Model in the long run:
EF = 0.0187 + 0.3012 LogGDP + 0.9711 LogHC − 0.0132 LogSF + 𝜇𝑡
(8)
Table 5: Long-Run Ardl Analysis
Variables
β
SE
T-Statistic
Probability
LogGDP
0.3012**
0.0151
3.891
0.0011
LogHC

0.9711**

0.1311

4.521

0.0000

LogSF
LogEU

-0.0132**
0.0411**

0.0125
0.0181

-3.971
5.121

0.0210
0.1291

0.321

0.0021

Constant
0.0187**
0.0121
* and ** denote significance levels of 1% and 5%, respectively.

Long-run ARDL
1.2
1
0.8
0.6

0.4
0.2
0

-0.2

LogGDP

LogHC

LogSF

LogEU

Figure 3: Coefficient of Long-run ARDL cointegrating model
In the short run, Table 6 found that GDP, human capital, socio-political factors, and energy use significantly affected
the ecological footprint of Nigeria, South Africa, Egypt, Algeria, Morocco, Kenya, Ethiopia, Angola, Ghana, and
Tanzania in Africa. The study found that in the short-run, independent variables such as economic development (GDP),
human capital, and energy use significantly and positively influenced the ecological footprint of the ten aforementioned
countries, such that in the short term, economic development (GDP), human capital, and energy use of the ten selected
countries respectively have a positive and significant ( = 0.3291, p=0.000), (β=0.5412, p=0.021) and (β=0.7843,
p=0.014,) on ecological footprint. This means that economic growth is connected to environmental impact in a
favorable way. While socio-political factors such as democracy and freedom had a negative impact (=-1.2164, p=0.021)
on the ecological footprint of the ten countries studied from 2000 to 2018,
The final model in the short run=
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EF = 0.4516 + 0.3291 LogGDP + 0.5412 LogHC − 1.2164 LogSF + 0.7843LogEU + 𝜇𝑡
Table 6: Short Run ARDL Cointegrating Analysis
Variable
β

(9)

SE

T-Statistic

Probability

d(LogGDP)

0.3291**

0.1216

4.351

0.000

d(LogHC)

0.5412*

0.0121

7.324

0.021

d(LogSF)

-1.2164*

0.341

-6.781

0.014

d(LogEU)

0.7843*

0.045

5.673

0.000

ECTt-1

0.4516*

0.0016

3.271

0.000

Note: d is a dummy variable; ECT stands for error correction term; *and ** denote significance levels of 1% and 5%,
respectively.

Short-Run ARDL
1
0.5
0
-0.5

d(LogGDP)

d(LogHC)

d(LogSF)

d(LogEU)

ECTt-1

-1
-1.5

Figure 4: Coefficient of Short-run ARDL cointegrating model
The study further conducted a robustness check to determine whether the independent variables purport to measure the
ecological footprint of Nigeria, South Africa, Egypt, Algeria, Morocco, Kenya, Ethiopia, Angola, Ghana, and Tanzania
in Africa. Table 7 revealed that GDP, human capital, socio-political factors, and energy use significantly explain 88%
of the variations in changes in their ecological footprint. This was amply reflected in (R2 = 0.88, F = 90.21, 2-ARCH
= 0.8321, 2-REMSEY = 0.9012, 2-LM = 0.8214). This indicates that models 1 and 2 as shown in Equations 8 and 9
were deemed robust and, hence, affirms the results of the study that GDP, human capital, socio-political factors, and
energy influenced the ecological footprint of the ten countries from 2000 to 2018. Table 7 shows the results of the
diagnostic tests. Our model appears to be devoid of heteroskedasticity, serial correlation, and improper functional form.
Table 7: Robust Analysis
R2

0.88

R2 adjusted

0.89

F-statistic

90.21

Prob.F-statistic

0.000

Durbin-Watson Statistics

2.981

χ2-ARCH

0.1891[0.8321]

χ2-REMSEY

0.0131[0.9012]

χ2-LM

0.0016[0.8214]

Vecm Granger Causality
The ARDL model revealed the relationship that exists between the dependent variable (ecological footprint) and
independent variables (GDP, human capital, socio-political factors, and energy use) in the short run and long-run. The
study further adopted the VECM Granger causality to investigate the causality directions and relationships that exist
among ecological footprint and GDP, human capital, socio-political factors, and energy use both in the short-run and
long-run for policy directions on the influencing factors of ecological footprint. Following the estimation of long-and
short-term parameters, the VECM model is used to determine the causality between ecological footprint (ΔLogEF) and
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economic development (LogGDP), human capital (LogHC), and socio-political variables (ΔLogSF), and energy use
(ΔLogEU). Ozcan (2013) said that for long-run causation to be true, the value of ECMt-1 must be negative and
statistically significant.

Long-run Causality (ECMt-1)
0
-0.2

ΔLogEF

ΔLogGDP

ΔLogHC

ΔLogEU

-0.4
-0.6
-0.8
-1

Figure 5: Long-run causality relations between Ecological footprint and the influencing factors
Final Model-Long-run_causality = ΔLogEF = -0.5718 =- 0.8712 ΔLogGDP -0.3621 LogHC --0.7821 ΔLogEU
In the long term, GDP, human capital, and energy use cause an ecological footprint (Table 8). No direct link was found
between Nigeria, South Africa, Egypt, Algeria, Morocco, Kenya, Ethiopia, Angola, Ghana, and Tanzania's ecological
footprints and sociopolitical issues. Figure 5 shows that ECM-1 is negative and significant for GDP, human capital,
and energy use, indicating a causal relationship between the variables and ecological footprint. The study investigated
bidirectional causality between dependent and independent variables in nine African countries. Table 8 shows the bidirectional causality between ecological footprint and GDP, human capital, and energy use. In Africa, there is little
evidence linking ecological footprints and sociopolitical issues. This allows for recommendations on how the ten
African countries can improve their environmental impact.

Data Analysis
Using ARDL and VECM Granger causality, the study examined ecological footprints in ten African countries.
The study examined the relationship between ecological footprint and economic development, human capital, sociopolitical issues, and energy usage in Nigeria, South Africa, Egypt, Algeria, Morocco, Kenya, Ethiopia, Angola, Ghana,
and Tanzania. Before doing the autoregressive distributive lag test, the study used the Bayer and Hanck cointegration
approach to test for variable cointegration. The study found cointegration between the dependent variable (ecological
footprint (LogEF)) and the independent variables (economic development (LogGDP), human capital (LogHC), sociopolitical characteristics ((LogSP), and energy use ((LogEU). In the long-run, independent variables such as economic
development (GDP) and human capital significantly and positively influenced the ecological footprint of the ten
selected African countries, while socio-political factors had a significant negative relationship with the ten selected
countries' ecology.

Figure 6: Relationship Between Independent and Dependent Variables In The Long-Run
Moreover, the study found that GDP, human capital, socio-political factors, and energy use significantly
influenced the ecological footprint, as shown in Figure 7. The study’s robustness test revealed that GDP, human capital,
socio-political factors, and energy use significantly explain 88% of the variations in the ecological footprint of Nigeria,
South Africa, Algeria, Morocco, Kenya, Ethiopia, Angola, Ghana, and Tanzania in Africa.
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Figure 7: Relationship between Independent and Dependent Variables in the Short-Run
The study further adopted the VECM Granger causality to investigate the causality directions and relationships that
exist among the dependent and independent variables both in the short-run and long-run. It was found that in the longrun, economic development (GDP), human capital, and energy use have a causal relationship with the ecological
footprint in Africa. There was also the presence of bi-directional causality between ecological footprint and economic
development (GDP), human capital, and energy use among the ten selected countries as seen in Figure 8.

Figure 8: Bi-Directional Causality Independent and Dependent Variables

CONCLUSION
This study contributes to empirical research on Africa's environmental footprint. Three examples illustrate Africa's
inequality. Many factors influenced our research. This region supplies 38% of oil, gas, non-oil fuels, and minerals. This
region's oil has CO2 problems. Africa produces high CO2. Africa is industrializing, unlike many rising nations.
Population growth and reliance on fossil fuels threaten Africa's environment. World Bank GDP for Tunisia fell 2.7%
and Iran's 7.1%. (2014). GDP per capita impacts Africa's ecosystem. Discusses environmental degradation factors. In
non-random countries, missing explanations can change results. We study 11 African countries' environmental
footprints. This study examines structural and technological advancement's environmental effects. EF's history (e.g.,
energy consumption, trade openness, population density, FDI, domestic credit). The study suggests ways to reduce
Africa's carbon footprint. Policymakers, nation leaders, and people in charge of the ecological footprint will be urged
to improve energy efficiency and production processes by reducing CO2 emissions, which cause global warming and
other ecological problems. Energy-efficient countries' sustainable energy strategies Learn about green technologies,
governments, and investors. Renewable energy improves the urban environment. This will spur innovation to reduce
the region's environmental impact. Adopting clean energy is crucial for sustaining and restoring terrestrial ecosystems,
preventing desertification, managing forests, and reversing land degradation and biodiversity loss. Regional growth
requires limiting internal and foreign disputes. Disagreements reduce regional earnings by affecting production and
consumption. War pollutes production, consumption, and energy. This helps governments and policymakers build
environmental strategies for decarbonized economies and sustainable growth. Future research should examine internal
and external disputes' environmental impacts. We suggested alternatives to eco-footprint groups. Government programs
must fund faster economic growth and less environmental impact. 10 African countries must develop eco-friendly
technologies to reduce urbanization's environmental impact. Ten African countries should improve their economic and
social development to reach their threshold income levels. Ten African nations must expand sustainably. Research
flaws Data and parameters show country energy consumption. Energy output is inconsistent. Due to missing factors,
only 10 West African countries were included. The study only covers 10 countries. Developing countries and ecofootprints should be researched.
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