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Abstract

This study tests the existence of the Environmental Kuznets Curve (EKC) hypothesis for Nigeria using two environmental
indicators vis-a-vis ecological footprint and carbon dioxide emissions. Data was sourced from World Development
Indicators (WDI) and the Global Footprint Network for the period spanning from 1981 to 2019.The Auto Regressive
Distributed Lag (ARDL) method was employed. It was observed that short-run and long-run relationships exist among the
variables. Findings revealed that in the short and long run, energy consumption has positive effects on CO2 emissions in
Nigeria. However, for ecological footprint, only energy consumption in the three lagged period has a positive relationship
with EFP in the short run without any significant effect being observed in the long run. Similarly, an inverted U-shaped
environmental degradation-economic development relationship was established in the study which validated the EKC
hypothesized inverted U-shape for CO2 emissions. However, for EFP, there was no evidence of the EKC. As such, the
shape of the EKC curve is subject to the environmental indicators employed. The study therefore recommends an increase
in the use of alternative sources of energy that are relatively free from pollutant emissions as an alternative and viable
option for Nigeria.
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1. INTRODUCTION

Global energy consumption is dominated with the
fossil fuels otherwise known as non-renewable energy
constituting about 84 percent, while renewable ener-
gy accounts for 16 percent. The global mix of non- re-
newable energy is disaggregated into 36 percent for
crude oil, 26 percent for coal and 22 percent for natural
gas while the renewable mix is made up of hydro ac-
counting for 7 percent, nuclear for 5 percent and other
renewables such as wind, solar, biofuels accounting
for 4 percent (Energy Information Administration,
2019). Energy consumption remains the main source
of human-induced greenhouse gas emissions, contri-
buting about 76% of emissions worldwide (World Re-
sources Institute, 2021). Global emissions are largely
attributed to the top sectors of the economy, like, agri-
culture, industry and energy.

The demand for energy is growing faster than its
supply; thus, stirring the need for government of dif-
ferent countries to boost energy supplies in response
to the growing demand. As posited by Odularo and
Okonkwo (2009), this is because energy is the driving
force for economic growth and improved living stan-
dard. Most production and consumption activities
revolve around energy as an essential input. Global
economies rely heavily on energy and Nigeria is not
an exception. Nigeria is regarded as the giant of Af-
rica and has a huge endowment of energy resources.

The energy situation in Nigeria is dominated by the
fossil fuels as total primary energy consumption stood
at 1.1 Quadrillion Btu in 2005, while in 2018, primary
energy consumption for Nigeria was 1.66 quadrillion
Btu. For Nigeria, the rapidly growing energy demand
is met dominantly through the fossil fuels especially
crude oil and natural gas. This huge dependence on
fossil fuel consumption has contributed significantly
to environmental degradation in Nigeria. Emissions
from energy consumption in Nigeria has been on the
increase, rising steadily from 22730 thousand metric
tons (mt) in 2001, to 24005 thousand metric tons in
2011 and substantially to 104.27 thousand metric tons
in 2018. Similarly, with a population of over 200 mil-
lion people, there has been a substantial increase in
energy consumption in Nigeria over the years.

Given that the Nigerian economy is the largest eco-
nomy in Africa, there is no gainsaying that this deve-
lopment has its impact on environmental quality. The
Nigerian economy is dominated by pollution-intensi-
ve sectors (agriculture, oil and gas, manufacturing).
About 65 percent of the country’s population is enga-
ged in the agricultural sector and the sector contribu-
tes about 24 percent to Gross Domestic Product and
76.19mt of greenhouse gas emissions (Nigerian Bure-
au of Statistics, 2020; World Resources Institute, 2021).
Despite the dominance of this sector, the petroleum
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sub-sector accounts for about 80% of government
revenues, 90-95% of export revenues, and over 90%
of foreign exchange earnings in Nigeria. This sector
contributes about 197.18mt of greenhouse gas emissi-
ons. The contribution of the manufacturing sector to
Gross Domestic Product (GDP) was about 28 percent
in 2020, with a contribution of about 23.98mt to gre-
enhouse gas emissions (NBS, 2020; World Resources
Institute, 2021). All these country-specific factors have
significant implications on environmental degradati-
on for Nigeria.

Literature abounds on the energy-environment nexus
across countries with the most common measurement
for environmental degradation being carbon dioxide
emissions. However, in recent times, the Ecological
Foot print (EFP) has been introduced as a measure of
environmental degradation. Alola et al. (2019) submits
that EFP emphasizes human demand on biological re-
sources by highlighting the components of impact in
terms of land (or sea) area.

Since the 1970s, there has been a steady increase in
the consumption of natural resources across the world
as global consumption of natural resources has incre-
ased by 50 percent. However, this does not match up
with the available resources as this has been recorded
to have decreased by over 30 percent since then. A glo-
bal average EFP of 2.75 global hectares per person was
recorded in 2016 with a corresponding global average
biocapacity of 1.63 global hectares per person (Global
footprint, 2018).

Given the threats of climate change and the need to
mitigate against it, it is important to evaluate the effect
of energy consumption on environmental degradati-
on in Nigeria for appropriate environmental policies.
This study, therefore seeks to contribute to existing
literature by employing two environmental degrada-
tion indicators vis-a-vis the ecological footprint and
CO2 emissions.

In the light of energy-environment discussions for Ni-
geria, most studies have employed CO2 emissions in
estimating environmental degradation (Aiyetan and
Olomola, 2009; Nathaniel, 2020, Omisakin, 2009; Ak-
pan and Chuku, 2011). However, this study examines
the effect of energy consumption on environmental
degradation in Nigeria by employing two measures
of environmental degradation vis-a-vis CO2 emissi-
ons and EFP. This study also tests the validity of the
EKC hypothesis for Nigeria using the two indicators
to ascertain whether or not the influence of economic
development on the environment depends on the in-
dicator employed.

For the energy-environment relationship, the first
strand of literature focused mainly on the energy
consumption-economic growth relationship. In the
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light of this, four hypotheses have been established.
The conservative hypothesis established a unidirec-
tional relationship from economic growth to energy
consumption, while supporting energy conservati-
on policies with modest or no undesirable effect on
economic growth. Conversely, the growth hypothesis
emphasized a unidirectional relationship from ener-
gy consumption to economic growth. This implies an
energy-dependent economy in which energy conser-
vation policies could impede economic growth (Ade-
niran, 2009; Tsani, 2010; Odhiambo, 2010). The feed-
back hypothesis posited a complementary association
between energy consumption and economic growth
(Omotor, 2008). Finally, the neutral hypothesis refers
to a situation in which there is no association between
energy consumption and economic growth (Ezatollah
et al, 2010; George and Nickolas, 2011).

Another line of literature has focused on the dyna-
mic relationships between energy consumption, eco-
nomic growth and environmental degradation. Most
studies in this regard have analysed the relationship
within the context of the Environmental Kuznets Cur-
ve (EKC) hypothesis, which posits an inverse U-sha-
pe relationship between economic development and
environmental pollution. The theory explains that
environmental degradation increases with economic
development, until a point is reached at which envi-
ronmental degradation starts to decline with further
increase in economic development.

Empirical evidence on the existence of the EKC in Ni-
geria is at best mixed (Egbetokun et al., 2019; Aiyetan
and Olomola, 2017; Alege and Ogundipe, 2013; Ak-
pan and Chuku, 2011). While some studies have con-
firmed the existence (Egbetokun et al., 2019; Aiyetan
and Olomola, 2017; Ali et al., 2021), others have refu-
ted the evidence (Chuku,2011; Alege and Ogundipe,
2013). Differences in the result could be attributed to
the different estimation techniques employed by dif-
ferent researchers as well as variables employed in the

study. There is also paucity of literature on Ecological
Footprint as a measure of environmental degradation
for Nigeria. This study seeks to investigate if the effect
of per capita GDP on environmental degradation for
Nigeria is subject to the environmental indicator emp-
loyed (CO2 emissions or EFP), hence the justification
for this study.

2. METHODOLOGY

The study adopts the EKC hypothesis which explains
the relationship between economic development and
environmental degradation. The theory suggests that
as income increases, emissions would also increase
until a level of income is reached at which emissions
start to decline. This turning point is the point at whi-
ch development further advances, following an incre-
ase in economic activity, technological improvement
and information diffusion which reduces environ-
mental degradation. The study employs yearly data
from 1981 to 2019 for Nigeria. The variables of interest
for the study are energy consumption (E), gross do-
mestic product (GDP) per capita, the square value of
gross domestic product per capita (GDP2), ecological
footprint (EFP), CO2 emissions (CO2) and gross fixed
capital formation (GFCF). Data for all variables except
EFP were obtained from World Development Indica-
tors, while EFP data was sourced from Global Footp-
rint Network.

For the EKC hypothesis, if f1= 32 =0, there is no relati-
onship between per capita income and environmental
degradation, if 1 > 0, and 2 =0, a linear increasing
relationship exists, if 1< 0, 32 =0, a monotonic decre-
asing relationship exists, if 31 >0, 2 <0, an inverted U
relationship that validates the EKC exists, if 1< 0, 32
>0, a U-shaped relationship exists.

Following the standard EKC specification, the model
specification is given as:

InCO,; = By + B1InGDP, + B,InGDP? + B5InE, + B,InGFCF, + u, €))
INEFP, = By + B1InGDP; + BoInGDP? + BslnE, + B4 InGFCF, + i, )
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Two models are analysed following the use of two en-
vironmental indicators (EFP and CO2). Where {1 to
(4 are the coefficients of the variables, InCO?2 is log of
carbon dioxide emissions, InEFP is the log of ecologi-
cal footprint, InGDP is log of Gross Domestic Product
per capita, In(GDP)2 is log of the square value of Gross
Domestic Product per capita, InE is log of Energy Con-
sumption, INGFCF is log of Gross Fixed Capital For-
mation and pt is the error term.

In analyzing the relationship, an Autoregressive Dist-
ributed Lag (ARDL) model framework is employed.
The ARDL approach estimates both the long-run and
short-run parameters irrespective of whether the vari-
ables are integrated of order I(1) or I(0),(Pesaran and
Shin, 1995) and also works well with small samples.
A prerequisite for the ARDL estimation is the Bounds
Test of cointegration used in investigating the long-
run relationship between the variables of interest at
5% level of significance.

Two ARDL models are estimated using the two indi-
cators (CO2 emissions and EFP). Following Saboori
and Sulaiman (2013) as well as Mrabet and AlSamara
(2016) with some modifications, the ARDL model spe-
cification is given as:

n n 0 0
AlnCOy, = Bo + z B, AlnCO4_; + Z B> AlnGDP,_, + Z s AlnGDPZ, + Z By AlE,_,
i=1 i=1 i=1 i=1

n
+ Z{)’s AIMGFCF,_y + a;InC0,,_1 + a;InGDP,_; + a3InGDP? | + a,InE,_;

i=1
+ asInGFCF_y + ¢

3

0 n n n
AlREFP, = By + Z By AIEFP,_, + Z B, AlnGDP,_; + Z By AlnGDPZ, + Z B, AlnE,_,
i=1 i=1

i=1 i=1
n

+ Z Bs AINGFCF,_; + ayInEFP,_; + ayInGDP,_, + asnGDPZ, + aylnE,_;

(C))

=1
+ asinGFCF,_y + pg

Where 31 to 34 are the short run coefficients and a1 to
a4 are the long run coefficients of the variables.

3. RESULTS AND DISCUSSIONS

3.1. Descriptive Statistics

This is used to summarize the basic features of the
data. The mean and the median are both measures of
central tendency; they give an indication of the ave-
rage value of a distribution of figures. Similarly, the
standard deviation evaluates the deviation of each
data set from the mean of the distribution.

The mean of the data set is calculated based on the

formula:
Mean(X) = Z X 5
ean(X) = N )
While the median is given as:
n+1
Median = (T) th observation (6)
Lo X p?
Standard deviation = N~ ™

The results of the descriptive statistics are presented
in Table 3.1. below.

From the table presented above, the Jarque-Bera sta-
tistics suggest the normality of the residual.

3.2. Correlation Matrix

The correlation matrix is a pre-estimation test that exa-
mines the positive and negative correlations for vari-
ables while revealing the presence (absence) of multi-
collinearity in the estimated models.

Table 1: Descriptive Statistics

CO2 EFP ENERGY GCF GDP
Mean 0.368 1.152 722.540 3.34E+10 10.268
Median 0.311 1.169 718.152 1.93E+10 10.045
Maximum 0.645 1.383 798.630 7.46E+10 11.153
Minimum 0.226 0.970 671.906 9.57E+09 9.531
Std Deviation | 0.127 0.099 37.419 2.23E+10 0.561
Skewness 0.790 0.274 0.297 0.750 0.344
Kurtosis 2.341 2.707 1.702 1.911 1.630
Jarque-Bera | 4.645 0.613 3.228 5.439 3.722
Probability 0.098 0.736 0.199 0.065 0.155
Sum 13.988 43.781 27456.53 1.27E+12 390.219

Source: Author’s Computation using Eviews 11 (2021)
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The correlation table shown above shows positive and
negative correlations for variables while revealing the
absence of multicollinearity in the two estimated mo-
dels.

3.3. Unit Root Test

The test for stationarity is pivotal in ensuring that the
variables are estimated in their stationary forms to
avoid spurious result. To do this, both the Augmented
Dickey-Fuller (ADF) and Philip Perron (PP) unit root
tests are used.

Results show that all variables except gross fixed capi-
tal formation are integrated of order 1(1). This justifies
our choice of ARDL methodology as variables exhibit
a mix of integration order 1(0) and 1(1).

3.4. Bound test for linear co-integration

For the ARDL bound test, the computed F-test statis-
tics should be greater than the 0.05 lower and upper
bound.

Table 2: Correlation matrix for model I

CO2 ENERGY GFC GDP
CO2 1 -0.364 -0.316 -0.514
ENERGY -0.364 1 0.637 0.530
GFC -0.316 0.637 1 0.588
GDP -0.514 0.530 0.588 1
Source: Author’s Computation using Eviews 11 (2021)
Table 3: Correlation matrix for model II
EFP ENERGY GFC GDP
EFP 1 0.572 0.393 0.535
ENERGY -0.572 1 0.637 0.530
GFC 0.393 0.637 1 0.588
GDP 0.535 0.530 0.588 1
Source: Author’s Computation using Eviews 11 (2021).
Table 4: ADF and PP Unit root test result.
PP Test at PP Test at
Variable ADF Test ADF Test level first Decision
Statistic at level Statistic at (Io) difference value
(Io) first difference I
)

ENERGY -1.185 -5.797 -0.922 -6.839 I(1)
GDP -0.096 -3.431 -0.561 -3.312 I(1)
GDP?

-0.137 -3.494 -0.491 -3.372 I(1)
EFP
-1.444 -6.154 -1.457 -6.154 I(1)
Cco?
-1.816 -6.058 -1.842 -6.058 I(1)
GFCF -3.902 | e -3.642 | - 1(0)
CRITICAL
VALUES
1% -3.621 -3.627 -3.621 -3.627
5% -2.943 -2.946 -2.943 -2.946
10% -2.609 -2.611 -2.610 -2.611

Source: Author’'s Computation using Eviews 11 (2021)

467




Ushie & Aderinto

Table 5: Bounds Test Result for Model I (CO2)

F-Statistic

5.77**
Critical Values
1% 5% 10%
Lower Bound
4.42 3.47 3.03
Upper Bound
5.72 4.57 4.06

Source: Author’s Computation using Eviews 11 (2021)

Note: ** indicates significance and rejection of the null hypothesis of no

co-integration at 5% significance level.

Table 6: Bounds Test Result for Model II(EFP)

F-Statistic

6.25%*
Critical Values
1% 5% 10%
Lower Boun
3.29 2.56 2.23
Upper Bound
4.37 3.49 3.09

Source: Author’'s Computation using Eviews 11 (2021)

Note: ** indicates significance and rejection of the null hypothesis of no co-in-
tegration at 5% significance level.

Bounds test for the first model indicates that the esti-
mated F-statistic (5.77) exceeds the upper and lower
bound which establishes a long-run relationship

among the variables.

Dependent Variable: LNCOz Emissions
Selected Model: 1,3,1,4,4.

Bounds test for cointegration for the second model
also shows that the estimated F-statistic (6.25) is gre-
ater than the lower and upper critical bound establis-

hing that variables are cointegrated.

Table 7: ARDL results for model I

Variable Coefficient
LONG RUN ESTIMATES
LNENERGY 16.535
LNGFC 1.436
LNGDP 135.620
LNGDP? -333.792
SHORT RUN ESTIMATES
DLNENERGY | 4.367
DLNENERGY(- -2.221

1)

DLNENERGY(- -5.723
2)

DLNGFCF 0.377
DLNGDP 109.986
DLNGDP(-1) -20.958
DLNGDP(-2) 38.974
DLNGDP(-3) 78.499
DLNGDP? -240.788
DLNGDP?(-1) 51.277
DLNGDP?(-2) -79.595
DLNGDP?(-3) -161.238
C 108.214
ECM -0.432
R? =0.71

Adjusted R* = 0.49.
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Standard Error T-Statistics
8.008 2.065
1.064 1.349
49.075 2.763
120.335 -2.757
1.338 3.263
1.536 -1.446
1.501 -3.811
0.161 2.337
38.824 2.833
42.629 -0.492
39.231 0.993
45.057 1.742
84.934 -2.835
92.345 0.555
84.675 -0.940
96.180 -1.676
22.753 4.756
0.091 -4.754

D.W. Statistics = 2.70

Probability

0.056*
0.197
0.014**
0.014**

0.005%**
0.169

0.0027%**

0.033%*x*
0.013%*x*
0.630
0.336
0.102
0.012%*
0.587
0.362
0.114
0.000%**
0.000%**

Source: Author’s Computation using Eviews 11 (2021)
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3.5.1. ARDL Results to Analyse the Effect of Energy
Consumption on CO2 Emission in Nigeria.

From the long-run analysis for the CO2 model, energy
consumption exert positive effect on CO2 emissions at
1 percent level of significance as a percentage increase
in energy consumption increases CO2 emissions by
16.3 percent. This conforms with a-priori expectation
as energy consumption in Nigeria is mostly domina-
ted by fossil fuels which have a huge hydrocarbon
component and emits a great deal of CO2 into the at-
mosphere. Results corroborate findings by (Khalid et
al.,, 2017; Lanouar, 2017; Aiyetan and Olomola, 2017;
Yahaya et al., 2019).

Similarly, the squared value of GDP per capita affects
CO2 emissions significantly at 5 percent. A percen-
tage increase in the squared value of GDP per capita
reduces CO2 emissions by 333.79 percent in the long
run. This also conforms with a-priori expectation as
posited by the EKC hypothesis, while corroborating
findings by Aiyetan and Olomola, 2017; Egbetokun et
al.,, 2019; Ali et al., 2021. Gross fixed capital formation
and GDP per capita did not show significant effect on
CO2 emissions.

For the short run analysis, energy consumption in the
current period influences CO2 emissions positively
and significantly at 1 percent. A percentage increase
in energy consumption in this period increases CO2
emissions by 4.37 percent. Conversely, energy con-
sumption in the two lagged period exhibits a negative
influence on CO2 emissions as a percentage increase
in energy consumption in this period, reduces CO2
emissions by 5.72 percent.

For gross fixed capital formation, results show a po-
sitive relationship with CO2 emissions in the current
period. A percentage increase in gross fixed capital
formation in the current period increases CO2 emis-
sions by 0.37 percent, thus conforming with a-priori
expectation. This is justified by the fact that energy
drives a large percentage of plants and machineries
used in production and since the energy consumed
is largely non-renewable, CO2 emissions are likely to
increase.

Similarly, an increase in GDP per capita increases
CO2 emissions by 109.99 percent, implying a positive
relationship between GDP per capita and CO2 emis-
sions. This also corroborates findings by Aiyetan and
Olomola, 2017; Egbetokun et al., 2019; Ali et al., 2021.
This also conforms with a-priori expectation as a rise
in GDP per capita is closely followed by an increase in
emissions as posited by the EKC hypothesis. This is
so because activities that increase GDP are driven by
energy which increases environmental degradation.

The squared value of GDP per capita in the current
period has a significantly negative relationship with
CO2 emissions. A percentage increase in the squared
value of GDP per capita reduces CO2 emissions by
240.7 percent. This is justified by the fact that as the
economy develops, environmentally friendly measu-
res are taken which includes energy efficiency, there-
by reducing the level of environmental degradation.
The speed of adjustment from short-run to long —run
equilibrium given any shock in the model is about 43
percent.

469




Ushie & Aderinto

Table 8: ARDL results for model II

Dependent Variable: LNEFP

Selected Model: 4,4,4,3,3.

Variable | Coefficient | Standard Error | T-Statistics Probability
LONG RUN ESTIMATES

LNENERGY 1.229 0.852 1.440 0.177
LNGFC -0.223 0.098 -2.270 0.044**
LNGDP -15.866 3.768 -4.210 0.001***
LNGDP? 35.587 8.328 4.273 0.001***
SHORT RUN ESTIMATES

DLNEFP(-1) -0.621 0.129 -4.786 0.00 1 ***
DLNEFP(-2) -0.630 0.142 -4.443 0.001***
DLNEFP(-3) -0.189 0.111 -1.705 0.116
DLNENERGY | 0.013 0.201 0.063 0.950
DLNENERGY(- | -0.200 0.264 -0.762 0.462

1)

DLNENERGY(- | 0.153 0.202 0.755 0.466

2)

DLNENERGY(- | 0.710 0.211 3.368 0.006%**
3)

DLNGFCF 0.012 0.025 2.239 0.046**
DLNGFCF(-1) | 0.053 0.023 2.239 0.047**
DLNGFCF(-2) | 0.022 0.025 0.862 0.407
DLNGFCF(-3) | -0.098 0.026 -3.718 0.003%**
DLNGDP -17.615 5.591 -3.150 0.009%**
DLNGDP(-1) 17.852 6.232 2.864 0.015%*
DLNGDP(-2) 17.192 6.613 2.599 0.025%*
DLNGDP? 36.969 12.159 3.040 0.011**
DLNGDP?*(-1) -39.706 13.499 -2.941 0.013**
DLNGDP?*(-2) -37.711 14.431 -2.613 0.024**
ECM -0.749 0.101 -7.389 0.000%**
R? =0.89

Adjusted R> =0.78. D.W. Statistics = 2.44

Source: Author’s Computation using Eviews 11 (2021)

3.5.2. ARDL Results to Analyse the Effect of Energy
Consumption on EFP in Nigeria.

From the ARDL estimates for the second model, long
run results showed that gross fixed capital formation
has a negative and significant effect on ecological foo-
tprint (EFP). This implies that a percentage increase in
gross fixed capital formation brings about 0.23 percent
decrease in EFP in the long run. Similarly, for the long
run, GDP per capita exhibits a negative relationship
with EFP at 1 percent. A percentage increase in GDP
per capita reduces EFP by 15.86 percent, while a per-
centage increase in the squared value of GDP per ca-
pita increases EFP by 35.58 percent. This is justified by
the fact that as the economy develops, production and
consumption increase, thereby depleting the available
ecological assets, such that it becomes difficult for the
environment to absorb emitted waste emanating from
improved technology.

For the short run estimates, one and two lagged values
of EFP have significantly negative relationships with
current EFP as a percentage increase in these variables
reduce current EFP by 0.62 and 0.63 percent respecti-
vely. Energy consumption in the three lagged period
also has a positive and significant effect on EFP, with
a percentage increase in energy consumption in this
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period, increasing EFP by 0.71 percent. Gross fixed
capital formation in the current and one lagged peri-
od also has a positive relationship with EFP. A per-
centage increase in gross fixed capital formation in
these periods is seen to increase EFP by 0.01 and 0.05
percent respectively. Conversely, gross fixed capital
formation in the three lagged period has a negative
relationship with EFP as a percentage increase in this
variable reduces EFP by 0.09 percent.

GDP per capita in the current period has a negative
effect on EFP, while GDP per capita in the one and
two lagged periods exert positive influence on EFP. A
percentage increase in GDP per capita in the current
period, reduces EFP by 17.61 percent, while a percen-
tage increase in GDP per capita in the one and two la-
gged periods increase EFP by 17.85 and 17.19 percent
respectively. This validate findings by (Charfeddine,
2017; Apergis and Ozturk, 2015).

The squared value of GDP per capita in the current pe-
riod has a positive relationship with EFP, and a negati-
ve effect is observed for the one and two lagged values
of this variable. A percentage increase in the squared
value of GDP per capita in the current period is seen
to increase EFP by 36.96 percent, while a percentage
increase in the squared value of GDP per capita in the
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one and two lagged periods reduce EFP by 39.71 and
37.71 percent respectively.

The error correction term reported in the short run
analysis is statistically significant, negative and less
than one. This means that the speed of adjustment
from short-run to long —run equilibrium given any
shock in the model is about 75 percent.

3.6. ARDL Post-Diagnostic Test

3.6.1. Serial correlation, Heteroskedasticity, and Nor-
mal Distribution tests.

Table 9: Post-Diagnostic Test

Model (I) Model (II)

Test Statistic Probability Probability
Value Value
] Normality test 0.514 0.156
Serial correlation 0.082 0.768
[ Heteroskedasticity 0.201 0.131

Source: Author’'s Computation using Eviews 11 (2021)

The result shows absence of serial correlation and he-
teroskedasticity. There is also a normal distribution of
the residuals.

3.6.2. Plots of Cumulative Sum of Residuals (CU-
SUM)

CUSUM is a test of stability of a model. The standard
error boundary is plotted around zero and any statis-
tic outside the boundary is assumed to be an evidence
of parameter instability.

The CUSUM test shows that the model is stable.

3.6.3. Plot of Cumulative Sum of Squares of Recursi-
ve Residuals (CUSUMSQ)

The CUSUMSQ test is also a test of parameter stabi-
lity.

Fig.1: Plot of CUSUM

Model 1.

Model II

_ CUSUM ... 5% Significance

Source: Author’s Computation using Eviews 11 (2021)

Fig 2: Plot of CUSUM of Squares

Model I

Model 1T

04

% 2% B N N ¥ B 0B

__ CUSUM of Squares .. 5% Significance

Source: Author’s Computation using Eviews 11 (2021)
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Since the line lies within the confidence bounds, the
conclusion is that the model is stable.

3.7. Testing the validity of the Environmental Kuz-
nets Hypothesis for Nigeria

Given the condition of the EKC to be: If 31 >0, 2
<0, an inverted U relationship that validates the EKC
exists. From the ARDL results for the CO2 model, the
short run and long run results validates the existen-
ce of the EKC for Nigeria. Results indicate 31 > 0 (i.e.
135.620) and B2 < 0 (i.e. -333.792) in the long run and
B1>0 (i.e. 109.986) and (32 <0 (i.e. -240.788) in the short
run which validates proof of the EKC. This corrobora-
tes findings by Aiyetan and Olomola, 2017; Egbetokun
et al., 2019; Ali et al., 2021..

However, for the EFP model, both short run and long
run analysis refutes the existence of the EKC for Nige-
ria. Results revealed that in the long run, 1 <0 (i.e.
-15.866) and (32 > 0 (i.e. 35.587), and for the short run,
p1 <0 (i.e. -17.852) and P2 > 0 (i.e. 36.969), which re-
futes the existence of the EKC hypothesis for Nigeria.
The EKC hypothesis is therefore valid for Nigeria only
for the CO2 model. It is worthy to note that the result
for EFP is inconsistent with that obtained for CO2.
Therefore, the effect of per capita GDP on the environ-
ment is subject to the environmental indicator used by
the empirical analysis.

The turning point of income level at which environ-
mental degradation starts to decline is calculated in
the long run and given as:

* —B1
y:=£& 8
25, ®)

From the ARDL results, 31=135.620 and (32 =-333.792
Therefore, Y* =-135.620/ 2(-333.792)
=0.20315

The variable Y is measured in logarithm form, therefo-
re, exp(Y*) will yield the monetary value representing
the peak of the EKC.

exp (0.20315) = 1.225

The study therefore observed that the income level
at which environmental degradation starts to decline
for Nigeria otherwise known as the turning point is
$1.225.

4. CONCLUSION AND POLICY RECOM-
MENDATIONS

While examining the nexus between energy consump-
tion and environmental degradation in Nigeria wit-
hin the framework of the EKC hypothesis, the study
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employed yearly data from 1981 to 2019. Two environ-
mental indicators were employed in the comparative
analysis and the estimation of the EKC hypothesis for
Nigeria. For effective estimation, each environmental
indicator was modelled differently using the ARDL
method after establishing cointegration with the
Bound test.

The study revealed that in the short and long run,
energy consumption has positive effects on CO2 emis-
sions in Nigeria. However, for EFP, only energy con-
sumption in the three lagged period positively influ-
enced EFP in the short run. In the long run, estimates
reveal that energy consumption does not significantly
influence on EFP. Empirical evidence also shows that
the EKC hypothesis is valid for Nigeria only when en-
vironmental degradation is measured with CO2 emis-
sions.

An inverted U-shaped environmental degradation-e-
conomic development relationship was established in
the study which adhered strictly to the EKC hypothe-
sized inverted U-shape. It is worthy to note that the re-
sult for EFP is inconsistent with that obtained for CO2.
Therefore, the shape of the EKC curve is subject to the
environmental indicator used by empirical analysis.

The study recommends that as the country’s demand
for energy increases, attention should be given to en-
vironmental impacts of such process. A viable pro-
portion of alternative energy should be included in
the country’s energy mix to address both the energy
needs as well as the environmental concerns due to
CO2 emissions which causes environmental degrada-
tion. This will assist in reducing environmental pollu-
tion and at the same time sustain long run economic
growth. Similarly, the pollution behavior of firms and
individuals consuming energy should be regulated by
setting an emission standard in the country and defa-
ulters be penalized strictly.
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