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ABSTRACT 
Environmental degradation resulting from accelerated economic growth has been a great concern in the 

world. This paper examines the effects of economic growth and renewable energy consumption on 

environmental quality in Nigeria over the period 2000:Q1 to 2016:Q4 by incorporating the role of 

structural breaks. Using the Fully Modified Ordinary Least Squares (FMOLS) and Dynamic Ordinary 

Least Squares (DOLS) approaches, the results provide that renewable energy dampens the level of 

environmental degradation while economic growth stimulates environmental degradation. The results 

further confirm the EKC hypothesis in Nigeria in the presence of structural breaks. However, the effect 

of structural breaks is only significant in 2006:Q1, which can be attributed to the implementation of the 

Nigeria’s renewable energy master plan. Furthermore, the results of the causality test indicate that a 

long-run bidirectional causal effect is found between ecological footprint per person and per capita GDP 

and its squared term. The short-run results show a unidirectional causal relationship, running from 

renewable energy consumption to ecological footprint per person and from ecological footprint per 

person to per capita GDP and its squared term. The paper, therefore, recommends the need to boost the 

consumption of renewable energy to sustain environmental quality in Nigeria. 
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1.  INTRODUCTION 

The rising of sea level and environmental degradation leading to global warming and climate change has 

been a serious issue of concern globally. This issue has increased the concentration of carbon dioxide 

(CO2) and other pollutant emissions such as water vapor, methane (CH4), Nitrous oxides (N2O), and 

fluorinated gases in the atmosphere (See Shahbaz et al. 2013; 2017; Apergis & Ozturk, 2015; Apergis, 

2016; Agboola and Bekun 2019, Rafindadi and Usman 2019; Usman et al. 2019; 2020a&b; Ike et al. 

2020a,b&c). As recently documented by Iorember et al. (2020), apart from the rising level of the sea, 

another major driver of environmental emissions is the acceleration of growth, particularly in developing 

countries with the target to improve their economic conditions.   

Several studies have examined the nexus between environmental degradation and economic growth 

within the context of the environmental Kuznets curve (EKC) hypothesis (see Al-Mulali et al., 2015; 

Apergis and Ozturk, 2015; Rafindadi, 2016; Gökmenoğlu and Taspinar, 2016; Katircioglu and 

Katircioglu 2018, Usman et al. 2020a,b & c; Ali et al. 2021). The outcomes of these studies provide 

conflicting conclusions. While a strand of the literature shows that the relationship between 

environmental degradation and economic growth is an inverted U-shape, supporting the EKC hypothesis, 

others provide evidence in support of either U-shape or N-shape kind of environmental degradation-

economic growth nexus. Particularly, if the relationship is characterized by an inverted U-shape, it then 

means that the environmental pollution rises with the level of income. If the relationship is U-shape, it 

implies that the environmental pollution reduces as the income level rises and finally, if the relationship 

is characterized by N-shape, it therefore means that the original EKC hypothesis will not hold in the long 
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run because, beyond a certain level of income, an increase in income may once again lead to a positive 

relationship between economic growth and environmental degradation (See Fried & Getzner, 2003) 

Furthermore, it is recognized in the scientific space that the transition to alternative energy systems i.e. 

the consumption of renewable energy is the appropriate policy measure to reduce environmental 

degradation. This is because renewable energy has little or no environmental degradation effect as 

demonstrated by Usman et al. 2020a &b, Ike et al. (2020a). That is why renewable energy consumption 

nowadays is widely accepted by countries as an environmental mitigation strategy. Nigeria being a net 

crude oil exporter is blessed with various sources of renewable energy such as hydropower, biomass fuel, 

wind, solar radiation, animal waste, energy crops, and agricultural residue. Over the years, the country 

has pursued economic growth policies through opening up the economy and advancing greatly towards a 

market-based economy. These policies may have influenced not only the level of renewable energy 

consumption but also the quality of the environment as demonstrated by Musa et al. (2021).  

Given this background, the fundamental questions motivating this research are as follows: How does per 

capita GDP affect environmental quality in Nigeria? How does renewable energy consumption affect the 

quality of the environment in Nigeria? Is the EKC hypothesis valid in Nigeria? Guided by these research 

questions, the main objective of this study is to examine the effect of renewable energy consumption and 

economic growth on environmental quality in Nigeria within the context of the EKC procedure. The 

paper, therefore, contributes to the existing literature in many ways: First, it emphasizes the influence of 

per capita GDP and renewable energy consumption on the quality of the environment in Nigeria by 

capturing the role of structural breaks. Second, the paper uses the Fully Modified OLS and Dynamic OLS 

techniques to test for the EKC hypothesis in the presence of structural breaks in Nigeria. Third, it tests 

whether causal linkage is detected between the variables of interest through the vector error correction 

model (VECM) causality framework. 

The rest of the paper is organized as follows: Section 1 is the introduction. Section 2 reviews the related 

literature. Section 3 is concerned with the methodology employed. Section 4 deals with the analysis of 

the results and discussion while Section 5 concludes the paper with appropriate policy implications. 

 

2. Review of Related Literature 

There is voluminous literature concerning the EKC hypothesis after the influential paper by Grossman 

and Krueger (1991). Up till date, the literature on the EKC hypothesis provides mixed results. While a 

greater portion of the literature suggests that the EKC hypothesis is valid, another literature strand 

suggests that the EKC hypothesis is not valid. For example, the seminal work of Grossman and Krueger 

(1991) suggests that the environment-growth nexus is characterized by an inverted U-shape, meaning that 

the EKC hypothesis is valid. Other studies that confirm the presence of the U-shape nexus between 

environment and growth are Suri and Chapman (1998); Song et al. (2008); Tiwari et al. (2013); Shahbaz 

et al. (2013). In recent times, Studies like Usman et al. (2019) test for the EKC of the Indian economy 

and found that the EKC of India is inverted U-shape, which gives support to the EKC hypothesis while 

accounting for democratic governance. Rafindadi and Usman (2019) also test for the EKC hypothesis in 

South Africa, being the largest emitter of carbon dioxide in Africa. Their study shows that the EKC 

hypothesis is detected. Furthermore, Ike et al. (2020b) found that the EKC hypothesis is validated for 

Thailand while another study by Ike et al. (2020a) established the validity of the EKC hypothesis for G-7 

countries using both panel and country-specific approaches. 

There is empirical evidence that the EKC hypothesis is far from reality. For example, Kaufmann et al. 

(1998) established that the nexus between environment and growth does not follow an inverted U-shape 

pattern. This argument is upheld by finding in Fried and Getzner (2003) who showed that the relationship 

between growth and CO2 emission is positive but it is N-shape in nature. The finding of the non-

existence of the EKC hypothesis is also found by Khanna and Zilberman (2001), Mukhopadhyay and 

Chakraborty (2005), Mukhopadhyay, (2008), and Nasr et al., (2015). In the case of Nigeria, Agboola and 

Bekun (2019) test for the Agricultural induced EKC for Nigeria. They find evidence in support of the 

EKC hypothesis. Similarly, Ali et al. (2020) use a dynamic ARDL simulation to examine the effect of 

agricultural innovation in the EKC of Nigeria. Their finding displays that the EKC hypothesis is valid in 

the presence of agricultural innovation and per person biocapacity.  

It is widely recognized that the consumption of renewable energy delinks environmental pollution 

because of its no carbon emission content. For example, Apergis and Payne (2009) found evidence 

supporting the EKC hypothesis for Central American Countries. Shafiei and Salim (2014) found the EKC 
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hypothesis evident for 24 Sub-Saharan countries of Africa with evidence of delinking effect of renewable 

energy only in urban areas. Cemil et al. (2015) incorporated renewable energy consumption in the EKC 

model and found evidence that renewable energy consumption decreases pollutant emissions among the 

36 developed and developing countries. Bilgili et al. (2016) tested for the EKC of 17 OECD countries 

and found that the EKC hypothesis holds with renewable energy decreasing the effect of pollutant 

emissions. Furthermore, the report of Zoundi (2017) showed clearly that in 25 selected countries in 

Africa, the EKC hypothesis is confirmed with evidence of renewable energy hurting CO2 emissions. Ike 

et al. (2020a) found evidence of EKC and the reducing effect of renewable energy in G7 countries. This 

is similar to Iorember et al. (2020), Dogan and Ozturk (2017), Paramati et al. (2020),  Dogan and Inglesi-

Lotz, (2020); Iorember et al. (2020); Ike et al. (2020a,b) who also documented that the EKC hypothesis is 

valid in the presence of renewable energy consumption – although renewable energy hurts pollutant 

emissions. 

 

3.2 RESEARCH METHODOLOGY 

Data Description and Model Specification 

The variables for this study include environmental degradation measured by the level of ecological 

footprint per person (EFP), economic growth (GDP) which corresponds to constant GDP per capita in 

millions USD (2010=100), and renewable energy consumption (RE) which is measured as the share of 

renewables in total final energy consumption. EFP is obtained from the Global Footprint Network (GFN) 

while GDP and RE are obtained from the World Development Indicator (WDI). The study period overs 

2000:Q1 to 2016:Q4. The start date 2000:Q1 was chosen to cover the period of democratic regime while 

2016:Q4 was attributed to data availability.  

To develop the empirical model for the study, it is clear from the literature that several studies have 

looked into the interaction between economic growth and environmental pollution within the context of 

the EKC hypothesis. The position of the literature is that environmental quality is deteriorated due to the 

aggressive pursuit of economic growth and development as a strategy adopted by many countries to 

alleviate poverty. As policies of economic growth are pursued, the demand for energy increases which 

can be inimical to the quality of the environment. In this paper, by adopting the EKC model, renewable 

energy consumption is incorporated into the environmental quality equation to comprehensively assess 

Nigeria's case. To this extent, the functional form of the EKC model with incorporation of renewable 

energy consumption is expressed as follows: 

 2EFP GDP,GDP , REf        (1) 

where the EFP measures environmental quality through ecological footprint, GDP measures per capita 

income, and RE is the renewable energy consumed by the individual households, firms, and government. 

The GDP squared is obtained from taking the squared term of the income per capita to determine whether 

the EKC is an inverted U-shape or simply a U-shape. Transforming the equation (1) into logarithm 

expression provides the empirical model for this study, which is given as follows: 

 

2

2

0lnEFP lnGDP lnGDPt G t t R t tG
RE            (2) 

 

From equation (2), it is clear that the lnEFP denotes the natural log of the measure of environmental 

quality. lnGDP and lnGDP squared are the natural log of per capita income level and its squared term and 
  is the stochastic or error term that is invariably assumed to have possessed a zero mean. Renewable 

energy (RE) is not expressed in its natural log because the variable is measured in growth rate. Therefore, 

equation (2) would be estimated via the Fully Modified Ordinary Least Squares (FMOLS), and Dynamic 

Ordinary Least Squares (DOLS). Theoretically, the sign of per capita income is expected to increase 

ecological footprint per person but the squared term of per capita income is expected to have a negative 

sign, suggesting a delinking effect on the ecological footprint per person. Renewable energy consumption 

is expected to carry a negative sign. This is because a rise in the consumption of renewable energy 

invariably implies a rise in the consumption of alternative (clean) energy systems, which reduces 

environmental degradation and improves environmental quality.  

3.3 Unit Root Tests 
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Testing for the stationarity of the series is a fundamental component of a time series analysis. In this 

paper, the traditional tests for stationary such as the Augmented Dickey-Fuller (ADF) and Phillips–

Perron (PP) unit root tests are used. These tests lack derives to accommodate the effect of structural 

breaks which is associated with time-series data. To this extent, a stationarity test advanced by Zivot and 

Andrews (1992) is used to test the robustness of the traditional ADF and PP stationarity tests. 

Specifically, the structural break test by Zivot-Andrews uses three separate equations as given below: 

The Zivot–Andrews unit root test has three models, which include a model with a break in intercept 

(Model A), a model with a break in trend (Model B), and a model with a break in intercept and trend 

(Model C): 

Model A: 0 1 1 1

1

p

t t t k t k t

k

z z DU z      



                 (3) 

Model B: 0 1 1 2

1

p

t t t k t k t

k

z z DT Dz      



          (4) 

Model C: 0 1 1 3

1

p

t t t t k t k t

k

z z DU T Dz       



           (5) 

 

Where Model A accommodates break in intercept, Model B accommodates break in trend, and Model B 

accommodates both breaks in intercept and trend. tDU  is the indication of a mean shift captured via a 

dummy variable, which invariably occurs at the breakpoint while 
tDT  presents the trend variable. tDU  

is equal to 1 if  t > 
b

jT ,  and 0 if otherwise. Similarly, 
b

t jDT t T    if t > 
b

jT , and 0 if it is otherwise. 

The term 
b

jT  is defined as the possible breakpoint.  

 
3.4 Cointegration Test 

The test for cointegration among the variables in the model is performed using the test by Bayer and 

Hanck (2013) combined test for cointegration. This test is more suitable because of its advantages such as 

the avoidance of arbitrary decisions particularly when there are conflicting results among the existing 

cointegration tests such as those that are residual-based and error correction model-based t-test as 

demonstrated in Balcilar et al. (2020). To circumvent the aforementioned problem, the Bayer-Hanck 

combined cointegration test harmonizes and combines four (4) individual tests, namely Engle and 

Granger test, Boswijk test, Johansen test, and Banerjee test to obtain uniform, powerful, and more robust 

results. The results here are efficient and more reliable when compared with the results of each of the 

individual tests.  

To perform this test, the prominent Fisher test (F-test) is applied to harmonize and combine the p-values 

of all the four individual cointegration tests computed. The equation for the Bayer-Hanck test is provided 

as follows: 

 

     (6) 

 

 
 

Here, , and  simply denote the probability values of the cointegration tests by the 

four (4) individual tests combined as mentioned above. The F-test is used to decide whether the 

hypothesis of no cointegration holds among the variables or not (See Usman et al. 2019). 

 

3.5 Causality Tests 

The causality test in time series analysis is another vital aspect because it helps the policymakers to craft 

policy suggestions. In this paper, a causality is performed within the framework of the vector error 

correction model (VECM). This approach as shown in Usman et al. (2019) and Rafindadi and Usman 

(2019) is capable of generating the short and long-run results of causal nexus between the variables. The 

equation for VECM causality is given as follows: 
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 (8) 

 

From Equation (8),   represents the first differenced operator, 1tECT  is a one-period lag of error terms 

generated from the long-run equation. 1 2 3 4, , ,     and 5  are the error terms, which are believed to 

have means of zero. In this test, if one-period lag of error terms are statistically significant using 

probability value, it means a long-run causality is perhaps established between the variables. On the other 

hand, a short-run causal interaction is established if the F-test of the first-differenced value is significant.  

 

3. PRESENTATION OF RESULTS AND DISCUSSION 

The analysis begins by evaluating the time plots of the variables. From Figure 1, it is clear that the 

variables of the log of ecological footprint per person and renewable energy consumption are 

characterized by fluctuations throughout the study, which are attributed to changes in policies to achieve 

environmental sustainability over time. The variable of per capita GDP and its squared shows that they 

are upward trending, suggesting the growth of per capita GDP until 2014 when the prices of crude oil 

declined significantly which affected the growth of per capita GDP in the country. Furthermore, the 

descriptive statistics of the variables in the model are presented in Table 1. The Table shows that apart 

from ecological footprint per person which has a negative mean (median), the rest of the variables display 

a positive mean (median). Table 1 also shows that the standard deviation values for all the variables are 

not far away from zero except the log of per capita GDP squared. This means that the variables used for 

the study are not volatile except the log of per capita GDP squared. Furthermore, the skewness of the 

variables is all negative but close to zero in absolute values. This suggests that all the variables are 

skewed to the left. The values of kurtosis for all the variables are positive and leptokurtic. Consequently, 

the Jarque-Bera test, therefore, indicates that the null hypothesis at 5% cannot be rejected for all the 

variables.  
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Figure 1: Time plots of log of FPT, GDP, and squared GDP as well as RE which is not logged.  

 

 

Table 1: Descriptive Statistics 

 LNFPT LNGDP LNGDP2 RE 

 Mean -0.349765  12.60203  158.8554  86.04768 

 Median -0.342905  12.62840  159.4766  86.44737 

 Maximum -0.232909  12.86817  165.5897  89.00026 

 Minimum -0.485357  12.21419  149.1865  82.84159 

 Std. Dev.  0.060982  0.211744  5.316407  1.452519 

 Skewness -0.421973 -0.461512 -0.443175 -0.462007 

 Kurtosis  2.658156  1.943387  1.924655  2.700308 

 Jarque-Bera  2.487305  5.905213  5.825953  2.830854 

 Probability  0.288329  0.057203  0.055314  0.242822 

 Sum -25.18308  907.3463  11437.59  6195.433 

 Sum Sq. Dev.  0.264032  3.183333  2006.757  149.7966 

 Observations  72  72  72  72 

Source: Author’s computation 
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Table 2: Pairwise Correlation Matrix 

Probability LNFPT  LNGDP  LNGDP2  RE  

LNFPT  1.000000    

 -----     

     

LNGDP  0.549509 1.000000   

 0.0000 -----    

     

LNGDP2  0.545075 0.999974 1.000000  

 0.0000 0.0000 -----   

     

RE  -0.138881 0.443365 0.445804 1.000000 

 0.2446 0.0001 0.0001 -----  

Source: Author’s computation 

 

Table 2 presents the pairwise correlation matrix between the variables. As shown by the Table, the 

correlation between the variables is all positive and significant except the correlation between the log of 

ecological footprint per person and renewable energy consumption which is negative and statistically 

insignificant. The correlations detected for all the variables are moderately low, suggesting that there is 

no case of multicollinearity among the variables except the correlation between the log of GDP and its 

squared term which is normal.  

Regarding the stationarity properties of the variables, the results are shown in Table 3 via a test by Zivot 

and Andrews (1992). From the Table, it is clear that the variables are all not stationary in their levels. 

However, after their first differences, the variables become stationary. This means that the variables are 

all integrated of order one i.e. I(1) process. In addition, stationarity is achieved in the presence of 

structural breaks detected for each of the variables employed. Specifically, 2002:Q2 is found for 

ecological footprint per person. For per capita GDP and its squared term, the break-point found is 

2003:Q2 while for renewable energy consumption, 2006:Q1 is found. Also, the cointegration test for the 

variables is tested using the combined cointegration test by Bayer and Hanck (2013). The results as 

shown in Table 4 suggest two valid cointegrating equations. This implies that there is a valid 

cointegration among the variables employed in this study.  
Table 3: Zivot-Andrews unit root test with structural breaks 

  Z-A test at level  Z-A test at 1st difference 

Variables  Statistics  Break date  Statistics  Break date 

LnEFP  -3.705 (1)  2002Q2  -5.764 (2)***  2006Q2 

LnGDP 

LnGDP2 

 -0.399 (1) 

-0.359 (1) 

 2003Q2 

2003Q2 

 -4.521 (3)** 

-4.426 (3)** 

 2014Q1 

2014Q1 

RE  -4.213 (1)  2006Q1  -5.841 (2)***  2009Q3 

Critical Values       

1 Percent  -5.34    -5.34   

5 Percent  -4.93    -4.93   

10 Percent  -4.58    -4.58   

Notes: *** and ** denote 1% and 4% significance levels. The lag length is given in the bracket ( ). 

 

Table 4: Bayer and Hanck Combined Cointegration Test 

Variable LnFPT LNGDP LnGDP2 RE 

EG–JOH 15.114** 9.436 9.411 13.521** 

EG–JOH–BO–BDM 27.536** 15.259 15.268 25.585** 

     

Critical value  5% Level    

EG–JOH 10.637    

EG–JOH–BO– BDM 20.486    

Note: The optimal lag selection for the combined cointegration test is [0]. ** shows  

statistical significance at 5% level 
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Table 5 reveals the results of the FMOLS and DOLS coefficients of the environmental quality function. 

The results show that in both the FMOLS and DOLS equations, the per capita GDP is positive and 

significant while the squared term of per capita GDP is negative and significant. This implies that a 1% 

increase in per capita GDP would cause ecological footprint per person to rise by 21.71% in the case of 

FMOLS while in the case of DOLS the increase would be 22.69%. Also, a 1% increase in per capita 

squared GDP would lead ecological footprint per person to fall by 0.858% and 0.897% for both FMOLS 

and DOLS equations respectively. These results indicate that the relationship between per capita GDP 

and ecological footprint per person follows the pattern of an inverted U-shape, confirming the 

environmental Kuznets curve hypothesis for Nigeria. This result is consistent with Shahbaz et al. (2017) 

for Singapore, Usman et al. (2019) for India, Rafindadi and Usman (2019) for South Africa, Usman et al. 

(2020c) for South Africa, and Ali et al. (2021) for Nigeria. 

The effect of renewable energy consumption on ecological footprint per person is negative and 

statistically significant in both equations. Specifically, a 1% increase in renewable energy consumption 

reduces ecological footprint per person by 0.934% in the case of FMOLS while in the case of DOLS the 

decreasing effect of a 1% increase in renewable energy consumption is about 1.038%. This finding is in 

line with Usman et al. (2020a&b) who found renewable energy consumption to have contributed 

significantly to a fall in ecological footprint in the United State due to its low or no environmental 

pollutant emissions. The result also echoes the finding of Iorember et al. (2020) for South Africa, and 

Alola et al. (2020), and Musa et al. (2021) for EU-28 countries. 

Controlling for the structural breaks associated with the time series data employed, the result shows that 

the structural breaks found in 2002:Q2 and 2003:Q2, although are negative but not statistically 

significant with respect to ecological footprint per person. The structural break found in 2006:Q1 is 

negatively and significantly related to ecological footprint per person. The reason for this result is that by 

the end of 2005, Nigeria implemented a renewable energy master plan which predictably seeks to 

increase the supply of renewable electricity from 13% of total electricity generation in 2015 to 23% in 

2025 and 36% by 2030. This plan has significantly improved the percentage of renewable energy in the 

total energy mix in Nigeria to about 75.4% in 2018. This is predicted to reach about 86.4% by 2025. 

 

Table 5:  Results of FMOLS and DOLS long-run coefficients 
 Fully Modified OLS Dynamic OLS 

Variables Coefficient T-Stat. P-value Coefficient T-Stat. P-value 

LnGDP 21.71***  5.083 0.000 22.69*** 4.910 0.000 

LnGDP2 -0.858*** -5.036 0.000 -0.897*** -4.867 0.000 

RE -0.934** -2.149 0.035 -1.038** -2.121 0.039 

DUM2002:Q2  -0.074  -1.475 0.145 -0.240 -1.177 0.245 

DUM2003:Q2 -0.021 -0.403 0.688 -0.035 -0.337 0.738 

DUM2006:Q1  -0.118** - 2.358 0.021 -0.306** -3.211 0.025 

Intercept -133.5*** -4.859 0.000 -139.1*** -4.705 0.000 

R2  0.726   0.872   

S.E Regr.  0.032   0.026   

J-B Test  1.084  0.582 29.136  0.000 

 Notes:  *** and ** denote 1% and 5% level of significance  

 

Since the cointegration among the variables have been established, theoretically, there must be a presence 

of unidirectional or bidirectional causality among the variable (See Shahbaz et al. 2017; Usman et al. 

2019). The causal relationship between the variables is examined within the framework of the Vector 

Error Correction Model (VECM). The aim of examining the directional causality is to help craft 

appropriate energy policies that lead to a green economy and reduce emissions of pollutants on the earth's 

surface. Therefore, Table 6 reports results of the direction of long- and short-run causality. Specifically, it 

is found that a long-run bidirectional causal relationship exists between ecological footprint per person 

and per capita GDP and its squared term. This means that the previous values of each of these variables 

can predict the variables (i.e. ecological footprint per person and per capita GDP and its squared term) in 

the long run. This result is consistent with Usman et al. (2019) who found economic growth to have 

predicted environmental degradation in India. The result also agrees with Shahbaz, 2013 and Shahbaz et 

al. 2017). 
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In the short run, however, it is found that a unidirectional causal relationship exists, flowing from 

renewable energy consumption to ecological footprint per person. This means that the previous value of 

renewable energy consumption can be used to predict the change in ecological footprint per person. This 

finding is consistent with Usman et al. (2020a & b) and Iorember et al. (2021).  Furthermore, the short-

run causal relationship between ecological footprint per person and per capita GDP and its squared term 

is characterized by a unidirectional, flowing from ecological footprint per person to per capita GDP and 

its squared term.  

Table 6: VECM causality analysis 

  Short-Run Causal variables Long-Run 

Dependent variables  lnFPT lnGDP lnGDP2 RE ECMt-1 

lnFPT  ____ 2.377 

(0.667) 

2.502 

(0.644) 

10.88** 

(0.028) 

-0.170*** 

[-2.741] 

lnGDP  12.62*** 

(0.013) 

___ 19.98*** 

(0.001) 

 5.301 

(0.258) 

-0.157*** 

[-4.807] 

lnGDP2  12.83*** 

(0.012) 

20.91*** 

(0.000) 

___ 5.467 

( 0.243) 

-3.923*** 

[-4.844] 

RE  0.947 

(0.918) 

4.337 

(0.362) 

 4.380 

( 0.357) 

___ 1.646 

[0.862] 

Note: *** and ** denotes statistical significance at the 1% & 5% significance levels respectively. The Lag 

length is 4 based on AIC. 

 

5. CONCLUSION AND RECOMMENDATIONS 

The paper examines the effects of economic growth and renewable energy consumption on 

environmental quality in Nigeria from 1990 to 2016. The aim is to test the environmental Kuznets curve 

(EKC) hypothesis for Nigeria by considering the role of structural breaks. To achieve this objective, 

econometric techniques are applied based on the FMOLS and DOLS having tested the stationarity 

properties of the series employed and their cointegration using the Zivot-Andrews structural break tests 

and the Bayer-Hanck combined cointegration tests. The empirical results suggest that the effect of 

economic growth measured by per capita GDP on environmental degradation indicator (ecological 

footprint per person) is positive and significant while the effect of the squared term of per capita GDP is 

negative and significant. This suggests an inverted U-shape relationship between economic growth and 

environmental degradation in Nigeria. The implication for this result is that the environment Kuznets 

curve hypothesis is validated for the case of Nigeria.   

The results further showed that the effect of renewable energy consumption on the environmental 

degradation indicator is negative and significant, suggesting that an increase in renewable energy 

consumption exerts downward pressure on environment degradation in Nigeria. In addition, the effect of 

structural breaks is significant only in 2006:Q1. The results of the causality suggest that a long-run 

bidirectional causal relationship is found between ecological footprint per person, per capita GDP, and 

squared term of per capita GDP. However, in the short run, a bidirectional causal relationship is found 

flowing from ecological footprint per person to per capita GDP and its squared term. 

Based on these findings, the paper recommends the following:  First, for Nigeria to achieve 

environmental sustainability, there is a need to promote the consumption of renewable energy. In this 

case, effort should be made by the government to accelerate the pace of energy transition from fossil 

fuel-based energy to renewable-based energy in Nigeria. Second, the policymakers need to sanction 

companies that are emitting pollutants above the benchmarks by way of imposing heavy taxes. However, 

it should be cautioned that such taxes should be imposed in such that companies are not scared away 

from operating in the country. Moreover, those companies that maintain a low level of pollutant 

emissions should be rewarded to encourage other companies to follow the same track. Third, the pursuit 

of green growth should be rigorously encouraged in Nigeria since a significant part of environmental 

degradation is caused by economic growth pursuit. To this extent, all those activities that generate high 

levels of pollutant emissions should be heavily taxed. Fourth, environmental laws in the country should 

be strengthened in such a way that regulatory forbearance is avoided.   
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