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ABSTRACT 

he links between economy and 

the environment are manifold. 

The environment provides the 

resources and acts as a sink for emissions 

and waste while the economy through 

productive ventures pollutes the 

environment. This study explores the 

causal linkages between economic growth 

and environmental degradation in Nigeria 

using annual time series data spanning 

from 1964 to 2014 sourced from World 

Bank development indicators2019. The 

data analysis techniques used include unit 

root test, co-integration test, and Granger 

causality. The result of unit root test shows 

that all the variables are integrated of 

order one I (1) while Johansson co-

integration test result indicates no long 

run relationship between the variables. 

The Granger causality result indicates a bi-
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Introduction: 
It is a well-established fact 

universally that the quest 

by countries to propel the 

growth and development of 

their economies through 

agriculture, 

industrialization and 

technology leads to 

deterioration of the 

environment. According to 

Chaudhary, chanhan and 

Kushwar (2015) human 

disturbance is the major 

cause of environmental 

degradation where the 

mechanization of 

production process 

discovered during the 

industrial revolution of the 

19thcentury introduces the 
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directional causality between real GDP per capita a proxy for economic 

growth and carbon dioxide emission a surrogate for environmental 

degradation, economic growth squared and environmental degradation, 

population growth and environmental degradation a unidirectional 

causality running from economic growth to population growth as well as 

absence of causality between trade openness and environmental 

degradation. The study, therefore recommends that government should 

formulate policies that protects the environment without limiting 

economic growth and that people should be enlightened about the effects 

of rapid population growth on the environment. 

 

Keywords: Economic Growth, Environmental Quality, Carbon emission, 

Granger Causality, Nigeria. 

 

se of machines that use fossil fuel as a source of energy which in 

turn deteriorates the environment. They further argue that ‘the 

technological progress that which we are so proud of today is the 

root cause of environmental degradation’. 

A report by global carbon project (GCP, 2019) revealed that by the end of 

2019 emissions from industrial activities and the burning of fossil fuel 

would pump an estimated 36.8 billion metric tons of carbon dioxide in to 

the atmosphere. In addition, total carbon emission from human activities 

including agriculture and land use will likely cap about 43.1 billion tons. 

According to world meteorological organization (WMO, 2019) the global 

average temperature in 2019 (Jan to Oct) was about 1.1 degree Celsius 

above the pre-industrial period. Concentrations of carbon dioxide in the 

atmosphere hits a record level 407.8 parts per million in 2018 and continue 

to rise in 2019. 

Environmental degradation resulting from economic activities is one of the 

major issues confronting Nigeria as a developing nation. Oil is the engine 

of growth and key driver of Nigerian economy whose exploration is a 

threat to environmental quality. Ugochukwu and Ertel (2012) observed 

that Niger Delta region, which is the main source of Nigeria’s oil, is hits 

u 
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badly by environmental catastrophe in the form of leakages of crude oil, 

gas flaring and escape of other chemicals used in production process. 

According to Ratclife (2019), Niger Delta region is suffering from 

environmental degradation; where farmlands are cloak in to oil that 

contaminate crops thereby affecting people’s livelihood and health. 

Meanwhile, there is acid rain because the air is filled off with pollutant due 

to the burning of natural gas associated with crude oil exploration.  

Oil exploration is not the only contributing factor of environmental 

degradation in Nigeria for instance industrial, mining and agricultural 

activities and any economic undertaking that drive the economy has its 

own fair share of environmental deterioration. For instance, Eneh and 

Agbazue (2011) assert that host communities of heavy industries in 

developing countries like Nigeria are suffering from environmental 

hazards like pollution of water resources, destruction of fauna and flora, 

deterioration of health and loss of livelihood, air and noise pollution as well 

as destruction of traditional infrastructure because of weak legal 

framework. 

Despite the efforts by many researchers to establish a clear cut relationship 

that exist between economic growth and environmental degradation but 

there is still no consensus as regard a specific and stable type relationship 

between the two variables because others discovered   the relationship to 

be positive while others found it to be negative. For instance, Ominiyi and 

Abu (2017), Olatanyo, Andrew and Ekperiware (2019), Adu and Denkyirah 

(2018) investigated the impact of economic growth and environmental 

degradation and found it to be positive. While Maji (2015) Ahmed, 

Shahabaz, Qasim and Long (2015), have investigated the impact of 

economic growth on environmental degradation and found the 

relationship to be negative. 

This research work majorly seeks to explore the causal linkages between 

economic growth and environmental degradation in Nigeria between the 

period’s 1964 to 2014 using Granger causality and Johansson co-

integration. Following this introduction, the rest of this paper is organize 

as follows: section two- literature review, section three- methodology, 
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section four- presentation of result and discussion, finally section five- 

conclusion and recommendation. 

 

Literature review 

Concept of economic growth 

The concept of economic growth is viewed differently by many economists 

according how they perceived the term to be. It is an increase in the 

capacity of an economy to produce more goods and services compared 

from one time to another. Economic growth can be measured in nominal 

terms, which include inflation or, in real term, which are adjusted for 

inflation. For the purpose of comparison of economic growth of one 

country to another, GDP or GNP per capita should be use as these take in to 

account population differences between countries (Ben-Ami, 2003). It is 

improvement in the productive base of an economy to produce more goods 

and services at a given time period usually a year. All the economic 

activities carried out in a country are geared toward propelling the growth 

and development of the economy and this may have adverse effect on the 

environment. 

 

Determinant of economic growth 

Ahuja (2008) identified the following determinant of economic growth 

amongst others. 

Supply of Natural resources: the quantity and quality of natural resources 

plays an important role in propelling the growth and development of an 

economy. The quality of natural resources is what put a limit on the level 

of output, which can be, attained (Ahuja, 2008) 

Capital formation: goods and services are produce when labour, machines 

compliment workers to produce goods and services. In fact, the use of 

capital makes workers more productive (Ahuja, 2008). 

Foreign capital: as the domestic saving are not sufficient to make adequate 

investment for optimal economic growth, there is need for borrowing, 

grant, aid as well as investment from other countries. (Ahuja, 2008)  



12.31.2020  Pg.191 

   
         Vol. 14, No. 7 

 
 

BERKELEY RESEARCH & PUBLICATIONS INTERNATIONAL   
Bayero University, Kano, PMB 3011, Kano State, Nigeria. +234 (0) 802 881 6063,  

 
  

International Journal of Management Science & Entrepreneurship 

ISSN: 1098-5331 

Technological progress: another important contributor to economic 

growth is technological advancement. Use of advanced techniques in 

production brings about significant increase in per capita output. In fact, 

the level of technology is a major indicator of the amount and type of goods 

that a country can produce (Ahuja, 2008). 

 

Concept of environmental degradation 

According to ogboru & Anga (2015) environmental degradation is the 

deterioration of the environment through human activities resulting in the 

depletion of resources, contamination of air, water and soil and destruction 

of the ecosystem as well as extinction of flora and fauna(wildlife). They 

further state that this could also be any change or disturbance capable of 

producing harmful effect on the environment i.e. social, economic, 

technological and institutional activities and consequently producing 

result that are undesirable for present and future generations. It occurs 

when natural earth’s resources (water, air and soil) are depleted. Some 

factors that could affect the environment are urbanization, population 

growth, economic growth and intensification of agricultural activities, 

increase in the use of energy and transportation. According to United 

Nations international strategy for disaster reduction (UNISDR), 

“environmental degradation is the reduction of the capacity of 

environment to meet social and ecological objectives and needs “. 

Environmental occurs when the activities of a man in pursue of his basic 

needs compromises the environmental quality. 

 

Environmental situation of Nigeria  

Theresa (2012) opined that the Nigerian environmental situation is a grim 

litany of woes. The unnecessary mounting of pressure on the environment 

because of poverty, ignorance and over population has led to deterioration 

of the environment.   The following are the main environmental problems 

of Nigeria as identified by Nenge (2018) 

Air pollution:  Millions of vehicles that consume a lots of fuel which 

generate exhaust fume run throughout the country on a daily basis, this 
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contribute to a great extent the amount of carbon dioxide (C02) emission 

which pollute the environment. 

Water pollution: The releasing of industrial chemicals/waste to the 

neighboring areas where manufacturing, chemicals industries are located 

has produce huge drinking water deficit. 

Oil spills: Because of the fact that Nigeria is an oil producing country and 

Niger Delta region is the home to most of the country’s oil deposit, it is   

badly suffering from oil spillage.  The place is so much polluted that the oil 

is found in the soil even within five meters from the surface. The oil 

exploration has greatly affected Niger Delta environment and by extension 

fishing and farming activities which is the main sources of livelihood of the 

people of the region. 

Solid waste: Nigeria is one of those countries with poor management of 

sanitary infrastructure, this has led to deterioration of the environment, 

and people are found living close to wasted areas. 

Deforestation: The high rate of urbanization, industrial development and 

agricultural processes led to deforestation and extinction of animals living 

in the woods. 

 

Empirical literature 

Various empirical evidences abound in the literature that dwelled on the 

relationship between economic growth and environmental degradation; 

however, there has not been a consensus, while some researchers have 

concluded a positive relationship, others have maintained a negative 

relationship between economic growth and environmental degradation. 

Omisakin (2009) studied the relationship between economic growth and 

environmental quality in Nigeria using annual time series data from 1970 

to 2005 to test environmental Kuznets hypothesis. The study revealed that 

there is no causal or long run relationship between carbon emission and 

income in Nigeria. The findings of the study indicated u-shaped rather than 

an inverted u-shaped which contradict Kuznets curve hypothesis. 

Bello & Abimbola (2010) conducted a study on a relationship between 

economic growth and environmental quality in Nigeria from 1980 to 2008 
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a test of environmental Kuznets curve hypothesis. The result of the study 

shows that the rate of per capita GDP plays no significant role in the 

dynamics of per capita carbon dioxide. The financial development 

indicators are found to be central to carbon emission in Nigeria. It also 

indicated the nonexistence of inverted u environmental Kuznets curve in 

Nigeria. 

Danladi & Akomolafe (2013) examined the relationship between foreign 

direct investment, economic growth and environmental degradation in 

Nigeria using time series data from 1977 to 2010. The study applied 

granger causality test and result revealed that there is no causality 

between growth rate of GDP and FDI, growth rate of GDP and carbon 

emission. The only causality found is uni-directional causality between 

growth rate of FDI and pollution. The paper concludes that government 

should make policies that will ensure that multinational companies use 

equipment that are environmentally friendly. 

Ahmed, Shahabaz, Qasim   & Long (2015) explore the validation of 

environmental Kuznets curve hypothesis for Pakistan using time series 

data from 1980 to 2013. The autoregressive distributed l lag bound testing 

approach to co-integration, vector auto correction model as well as granger 

causality were applied. The result confirmed the existence of co-

integration among the variables in both the short run and long run path. 

The diminishing negative impact of economic growth on deforestation in 

the long run confirmed the environmental Kuznets curve hypothesis in 

Pakistan. The study recommends that the government of Pakistan should 

formulate policies that will improve the economy without compromising 

the environment. 

Alam & paramtai (2015) empirically investigated the impact of economic 

growth, oil consumption, financial development, industrialization and 

trade openness on carbon dioxide emission particularly in relation to oil 

consuming developing economies. The study utilized annual data from 

1980 to 2012 on a panel of 18 developing countries and applied robust 

panel co-integration test and vector error correction framework. The 

empirical result of three panel co-integration models confirmed that the 
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economic growth and oil consumption have significant impact on carbon 

emission in developing countries. The study recommends that policy 

makers and environmental scientist of these emerging countries should 

work toward minimizing carbon emissions. 

Ogbom & Anga (2015) in a theoretical approach to environmental 

degradation and sustainable economic development in Nigeria maintained 

that successive administrations in Nigeria from colonial era neglected 

environmental issues. The study examined environmental degradation and 

danger it poses to sustainable development in Nigeria. The paper posited 

that a high number of cases of diseases such as cancer, tuberculosis, viral 

diseases are consequences of environmental pollution. The cases of floods, 

erosion and drastic reduction in agricultural output because of 

environmental degradation were also identified. The paper recommends 

that since our national development policy objectives is to achieve rapid 

economic growth and improvement in industrial warfare on sustainable 

basis; economic instruments and incentives are required to achieve this in 

the desired direction.  

Maji (2015) investigated the link between trade openness and 

deforestation for environmental quality in Nigeria using autoregressive-

distributed lad bound testing approach to co-integration. The result 

suggest that trade openness and economic growth coefficients have 

inverse and significant relationship with deforestation while coefficient of 

population growth have positive relationship with deforestation. The 

study recommends that trade relations be enhance to their turning points 

with the rest of the world to include consideration for greener and friendly 

environment.  

Wolde (2015) carried out a study on relationship between economic 

growth and environmental degradation in Ethiopia by questioning the 

existence of environmental Kuznets curve. The study used times series 

data from 1969 to 2011 to analyses the relationship via vector error 

correction model. The findings indicate indicates the existence of 

environmental Kuznets curve hypothesis in Ethiopia. The study 
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recommends that to sustain the current trend, the country should have to 

follow the existing environmentally friendly economic policy. 

Dizaji, Badri & Shafaei (2016) explored the relationship between economic 

growth and environmental quality in D8 member countries. The study 

examined the relationship between economic growth and environmental 

quality in Bangladesh, Egypt, Indonesia, Iran, Malaysia, Nigeria, Pakistan 

and Turkey using panel data model in the period 1975 to 2012. The result 

shows that economic growth has positive effect on carbon dioxide 

emissions. However square GDP per capita has significant negative effect 

on carbon dioxide emissions. The study concludes that the environmental 

Kuznets curve hypothesis is confirmed from the studied group of countries.  

Ominiyi & Abu (2017) examined the relationship between trade, economic 

growth and environmental degradation in Nigeria using time series data 

from 1986 to 2015. The study applied vector autoregressive approach in 

addition granger causality test to estimate the relationship. The empirical 

result revealed that an increase in GDP per capita leads to a rise in carbon 

emission per capita, which denotes environmental degradation.  The study 

concludes that there is no significant tradeoff between economic growth 

and environmental degradation, as both variables do not meaningfully 

affect one another. The study recommends there is need for reconciliation 

between fostering economic growth and protecting the environment. 

Adu & Denkyirah (2018) empirically tested the environmental Kuznets 

curve hypothesis by analyzing the relationship between economic growth 

and environmental pollution (carbon dioxide) and combustible waste 

using a panel data set from 1970 to 2015 for selected West African 

countries within similar income status. The result revealed that economic 

growth in the short run significantly increase carbon emission and 

combustible waste but does not decrease carbon emission and 

combustible waste in the long run. The non-significant relationship 

between economic growth and environmental pollution signify the non-

existence of environmental Kuznets curve in West Africa, which means the 

inverted u-shaped curve cannot explain the relationship between 

economic growth and environmental pollution. The study recommends 
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that West African economies should pursue efficiency improvement policy 

to prevent environmental degradation.  

Olotanyo, Andrew & Ekperiware (2019) examined the relationship among 

economic growth, environmental pollution and human health for 

sustainable development in Nigeria. The study employed vector error 

correction model to investigate the linear relationship among life 

expectancy at birth, economic growth and environmental pollution in 

Nigeria using time series from 1970 to 2015. The result indicated that 

economic growth increase environmental degradation. The study 

recommends that efforts in reducing environmental pollution through 

policies and better environmental friendly economic activities will 

improve economic growth for sustainable development in the country. 

 

Theoretical framework  

The study hinges on environmental Kuznets curve (EKC) hypothesis 

underpinnings. It is a hypothesized economic principle that postulates an 

inverted U-Shaped relationship between economic growth and 

environmental quality. Simon Kuznets first proposed the Kuznets 

hypothesis in the 1950s and 1960s. According to the hypothesis as the 

economy grows initially the environment suffer but eventually the 

relationship between the environment and the economy improves. As 

economic growth occurs, the environment will worsen until a certain 

income threshold is reached where ecosystem is restored. However, the 

critics of the theory argues that economic growth does not always lead to 

better environment and sometimes the opposite may actually be true. 

 

Methodology 
Sources and Types of Data 
This research work made use of secondary time series data sourced mainly 

from World Bank development indicators 2019. The data consist of real 

gross Domestic product per capita at constant US dollars, carbon dioxide 

emissions in metric tons, Trade openness which is a ratio of import and 

export to GDP as well as population all from 1964 to 2014. The choice of 

the timeframe is influenced by data availability. 
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Analytical techniques  

The study applied Augmented-Dickey fuller (ADF) unit roots test, Johansen 

co-integration and Granger causality methods of analysis using E-views 

econometrics software version 9.0 as a tool of Data analysis. 

 

Model specification 

Granger causality. This is applied to check for direction of causality among 

the variables used in the study (LCO2, LGDP, LGDPSQR, LOPN, and LPOP). 

This is actually the common way of testing causal relationship between 

macroeconomic variables proposed by Granger (1969). The granger 

causality model is specified as follows 

𝑋𝑡 = ∑ 𝛼iyt-1 + ∑ 𝛽jXt-1 + μ1t.............................................................................. (1) 

 yt=∑ 𝜆iyt-1 +∑ 𝛿jxt-1 + μ2t…………………………………………………..((2) 

The specific Granger causality functions are presented as follows. 

LCO2t = ∑ 𝛼𝑚
𝑗=𝑖 ijLCO2t-1 + ∑ 𝛼𝑚

𝑗=𝑖 2jLGDPt-1+∑ 𝛼𝑚
𝑗=𝑖 3jLGDPSQRt-1+ 

∑ 𝛼𝑚
𝑗=𝑖 4jLOPNt-1+∑ 𝛼𝑚

𝑗=𝑖 5jLPOPt-1+ μ1t……………………………… (3) 

LGDPt = ∑ 𝛽𝑚
𝑗=1 1jLCO2t-1+ ∑ β𝑚

𝑗=𝑖 2jLGDPt-1+∑ 𝛽𝑚
𝑗=𝑖 3jLGDPSQRt-1+ 

∑ 𝛽𝑚
𝑗=𝑖 4jLOPNt-1+∑ 𝛽𝑚

𝑗=𝑖 5jLPOPt-1 + μ2t…………………………………………… (4) 

LGDPSQRt = ∑ 𝛿𝑚
𝑗=1 1jLCO2t-1+ ∑ 𝛿𝑚

𝑗=𝑖 2jLGDPt-1 +∑ 𝛿𝑚
𝑗=𝑖 3jLGDPSQRt-1+ 

∑ 𝛿𝑚
𝑗=𝑖 4jLOPNt-1 + ∑ 𝛿𝑚

𝑗=𝑖 5jLPOPt-1+ μ3t………………………………… (5) 

LOPNt = ∑ 𝜆𝑚
𝑗=𝑖 1jLCO2t-1 + ∑ 𝜆𝑚

𝑗=𝑖 2jLGDPt-1+∑ 𝜆𝑚
𝑗=𝑖 3jLGDPSQRt-1+ 

∑ 𝜆𝑚
𝑗=𝑖 4LOPNt-1+ ∑ 𝜆𝑚

𝑗=𝑖 5jLPOPt-1 + μ4t……………………………. ….. (6) 

LPOPt = ∑ 𝜃𝑚
𝑗=𝑖 1jLCO2t-1+ ∑ 𝜃𝑚

𝑗=𝑖 2jLGDPt-1+ ∑ 𝜃𝑚
𝑗=𝑖 3jLGDPSQRt-1+ 

∑ 𝜃𝑚
𝑗=𝑖 4jLOPNt-1+ ∑ 𝜃𝑚

𝑗=𝑖 5jLPOPt-1+μ5t…………………………………. (7) 

Where LCO2t = logarithmic form of carbon dioxide emissions in metric 

tons which is a proxy for environmental degradation 

LGDPt = logarithmic form of real Gross Domestic Product per capita at 

constant US dollars which is a proxy for economic growth 

LGDPSQRt = logarithmic form of real Gross Product per capita at constant 

US dollars’ square which is also a proxy for economic growth. 
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LOPNt = logarithmic form of trade openness which is a ratio of import and 

export to GDP a control variable that affects both environmental 

degradation and economic growth. 

LPOPt = logarithmic form of population growth another control variable 

that affects both environmental degradation and economic growth. 

LCO2t-1, LGDPt-1, LGDPSQRt-1, OPNt-1 and POPt-1 are lagged one period of the 

variables. 

𝛼1− 𝛼5 
,  𝛽1− 𝛽5

 , 𝛿1-𝛿5 , 𝜆1 - 𝜆5 , 𝜃1− 𝜃5
  are coefficient to be estimated, and 

𝜇1𝑡−  𝜇5𝑡
 are Gaussian white noise that are independently distributed 

random variables. 

 

Result and Discussion 

Unit Root Test. Since the study uses economic time series data, it is 

advisable to begin by verifying the time series properties of the variables 

used in the study. That is, it necessary to find out if the variables are 

stationary or non-stationary to avoid misleading result (spurious 

regression). The unit root test for all the variables were carried out using 

Augmented – Dickey fuller (ADF) methodology, the result of the stationary 

test is presented in the table 4.1 below  

 

Table 4.1 Unit Root Test Result 

Variables  Order of integration ADF Test statistics Decision 

D(LCO2) 1st difference -8.4334 I(1) 

D(LGDP) 1st difference -4.3849 I(1) 

D(LGDPSQR) 1st difference -4.3641 I(1) 

D(LOPN) 1st difference -7.8652 I(1) 

D(LPOP) 1st difference -4.0124 I(1) 

Source authors computation using E-views 9.0, 2020 

 

According to the result of augmented Dickey Fuller all the variables 

employed in the model are not stationary at level but became stationary 
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after first difference, the critical value is -2.9224 at 0.05 significance level 

which is less than ADF statistics of all the variables. Therefore, the variables 

are all I (1). After identifying the level of stationarity, then there is need to 

test for long run relationship between the variables, before that there is 

need to determine the optimal lag length.  

 

Lag order selection criterion. 

Table 4.2 below depicts the optimal lag structure to be used in testing for 

co-integration. 

 

Table 4.2 lag order selection 

criterion 

    

Endogenous variables: LCO2 LGDP LGDPSQR 

LOPN LPOP  

   

Exogenous variables: C      

Date: 02/02/20   Time: 02:25     

Sample: 1964 2014      

Included observations: 47     

              
 Lag Log LR FPE AIC SC HQ 

              
0  1.477685 NA   7.99e-07  0.149886  0.346710  0.223952 

1  416.5717  724.2066  4.97e-14 -16.44986 -15.26891 -16.00546 

2  464.4283  73.31225  1.95e-14 -17.42248 -15.25741 -16.60775 

3  544.1159  105.1198  2.10e-15 -19.74961 -16.60042 -18.56455 

4  608.7330   71.49124*   4.74e-16*  -21.43545*  -17.30214*  -19.88005* 

              
 * indicates lag order selected by the criterion    

 LR: sequential modified LR test statistic (each test at 5% level)   

 FPE: Final prediction error     

 AIC: Akaike information criterion     

 SC: Schwarz information criterion     

Source: authors’ computation using E-views 9.0, 2020 
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The result indicates that all selection criterion such as sequential modified 

LR test statistics (LR), final prediction error (FPE), Akaike information 

criterion (AIC), Schwarz information criterion (SC) as well as Hannan-Quin 

information criterion (HQ), selected the optimal lag length of 4 at 5% level 

of significance. Hence, the lag length of 4 will be used in estimating 

Johansson co-integration. 

 

Table 4.3 Johansson co-integration Test result 

Johansson co-integration is applied to check for a long run relationship 

between the variables used in this model (LCO2, LGDP, LGDPSQR, LOPN, 

and LPOP). 

Date:02/ 02/2/20  Time: 02:28   

Sample (adjusted): 1966 2014   

Included observations: 49 after adjustments  

Trend assumption: Linear deterministic trend  

Series: LCO2 LGDP LGDPSQR LOPN LPOP    

Lags interval (in first differences): 1 to 1  

     

Unrestricted Co-integration Rank Test (Trace)  

          
Hypothesized  Trace 0.05  

No. of CE(s) Eigen value Statistic Critical Value Prob.** 

          
None  0.571006  69.52888  69.81889  0.0527 

At most 1  0.245043  28.05958  47.85613  0.8111 

At most 2  0.156087  14.28598  29.79707  0.8242 

At most 3  0.107883  5.970401  15.49471  0.6990 

At most 4  0.007657  0.376638  3.841466  0.5394 

          
 Trace test indicates no co-integration at the 0.05 level 

 * denotes rejection of the hypothesis at the 0.05 level 

 **MacKinnon-Haug-Michelis (1999) p-values  

     

Unrestricted Co-integration Rank Test (Maximum Eigen value) 
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Hypothesized  Max-Eigen 0.05  

No. of CE(s) Eigen value Statistic Critical Value Prob.** 

          
None *  0.571006  41.46930  33.87687  0.0051 

At most 1  0.245043  13.77361  27.58434  0.8379 

At most 2  0.156087  8.315577  21.13162  0.8834 

At most 3  0.107883  5.593762  14.26460  0.6657 

At most 4  0.007657  0.376638  3.841466  0.5394 

          
 Max-eigenvalue test indicates 1 co-integrating eqn(s) at the 0.05 level 

 * denotes rejection of the hypothesis at the 0.05 level 

 **MacKinnon-Haug-Michelis (1999) p-values  

     

     
Source: authors’ computation using E-views 9.0 2020 

 

The result of Johansson co- integration between the variables produces 

conflicting results. While trace statistics indicates no co-integrating 

relationship (long run relationship between the variables) and maximum 

Eigen, value indicates one co-integrating relationship at 5% level of 

significance. More importance should be given to trace statistics as it 

considers all of the smallest Eigen value, it holds more power than the 

maximum Eigen values (kassa, 1992, Sertelis and king 1997). Moreover, 

Johansson and juselious (1990) recommended the use of Trace statistics 

when the two produce conflicting results. We therefore conclude that there 

is no long run relationship between the log of carbon dioxide emissions 

which proxy environmental degradation and log of GDP and GDPSQR 

which are proxy for economic growth as well as trade openness and 

population growth. 

 

Table 4.4 Granger causality test Result 

This is applied to check for direction of causality among the variables used 

in the study. The result of the test is depicted in the table below. 
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Pair wise Granger Causality Tests 
Date: 02/02/20   Time: 02:20 
Sample: 1964 2014  
Lags: 4   
    
 Null Hypothesis: Obs F-Statistic Prob.  
        
 LGDP does not Granger Cause LCO2  49  5.23964 0.0091 
 LCO2 does not Granger Cause LGDP  4.17637 0.0218 
        
 LGDPSQR does not Granger Cause LCO2  49  4.48272 0.0169 
 LCO2 does not Granger Cause LGDPSQR  3.96536 0.0261 
        
 LOPN does not Granger Cause LCO2  49  0.67364 0.5150 
 LCO2 does not Granger Cause LOPN  0.03283 0.9677 
        
 LPOP does not Granger Cause LCO2  49  7.58164 0.0015 
 LCO2 does not Granger Cause LPOP  6.15908 0.0044 
        
 LGDPSQR does not Granger Cause LGDP  49  3.32996 0.0450 
 LGDP does not Granger Cause LGDPSQR  1.27590 0.2893 
        
 LOPN does not Granger Cause LGDP  49  0.38970 0.6796 
 LGDP does not Granger Cause LOPN  0.93405 0.4006 
        
 LPOP does not Granger Cause LGDP  49  0.71522 0.4947 
 LGDP does not Granger Cause LPOP  3.33020 0.0450 
        
 LOPN does not Granger Cause LGDPSQR  49  0.27802 0.7586 
 LGDPSQR does not Granger Cause LOPN  0.74064 0.4827 
        
 LPOP does not Granger Cause LGDPSQR  49  0.75180 0.4775 
 LGDPSQR does not Granger Cause LPOP  3.51356 0.0384 
        
 LPOP does not Granger Cause LOPN  49  0.31031 0.7348 
 LOPN does not Granger Cause LPOP  1.34637 0.2707 
    Source: authors’ computation using E-views 9.0, 2020 

 

The relationship can be in the form of hypothesis where the null hypothesis 

is the non-causality between variables while the alternative state there is 
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relationship between the variables. If the null hypothesis of the model is 

rejected that means independent variable Granger cause the dependent 

variable and this is when the probability is less than 0.05. 

From the result of granger, causality above there is a bilateral causality 

between LGDP and P  LCO2. This means that economic growth 

granger causes environmental degradation and environmental 

degradation also granger causes economic growth. Bidirectional causality 

is also indicated by the result between LGDPSQQR and LCO2, this also 

means that economic growth at a higher-level granger causes 

environmental degradation and environmental degradation granger 

causes economic growth at a higher level. According this result economic 

growth contributes to carbon emission, which is a threat to environmental 

quality. Carbon emissions on the other spur economic growth, which 

means increase in carbon emission indicates a higher level of 

industrialization and in principle, signify economic growth. 

According to the result in table 4.4 above, there is no causal relationship 

between LOPN, LCO2, which means trade openness, does not granger 

causes environmental degradation, and environmental degradation does 

not granger causes trade openness between 1964 and 2014 in Nigeria. 

Based on the result a bidirectional causality running from LPOP to LCO2 
and LCO2 to LPOP is also indicated. This means that population growth in 
Nigeria granger causes environmental degradation and vice-versa 
between 1964 to 2014. This means as the population grows more fossil fuel 
and other energies will be and consumed more carbons will be emitted in 
to the biosphere, and this contributes to environmental degradation 
The result also indicates absence of causality between economic growth 

and trade openness, a unidirectional causality running from LGDPSQR to 

LPOP, absence of causality between trade openness and population 

growth. 

 

Conclusion and recommendations 

Conclusion 

The study explores the causal linkages between economic growth and 

environmental degradation in Nigeria for the period spanning from 1964 
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to 2014 using annual time series data sourced mainly from World Bank 

development indicators 2019. The main objective of the study was to 

investigate causal relationship between economic growth and 

environmental degradation in Nigeria. The logarithmic form of real Gross 

Domestic Product per capita at constant US dollars serves as a proxy for 

economic growth while the logarithmic form of carbon dioxide emission in 

metric tons serve as a surrogate for environmental degradation. In 

addition, the logarithmic form of population growth and trade openness 

were used as control variables.  

Augmented- Dickey fuller unit root test, Johansson co-integration test and 

Granger causality techniques were applied while   E-views econometrics 

software version 9.0 was used as a tool for data analysis. The result of the 

unit root test indicates that all the variables are non- stationary at level but 

became stationary after first difference. According to the result of 

Johansson co-integration there is no long run relationship between the 

variables employed in the study. However, granger causality result 

revealed bidirectional causality between economic growth and 

environmental degradation, economic growth squared and environmental 

degradation, population growth and environmental degradation absence 

of causality between trade openness and environmental degradation, a 

unidirectional causality running from economic growth squared to 

population growth. 

 

Recommendation  

In line with the findings and conclusion of this study, we recommend that, 

• Government should formulate and implement environmental 

protection policies that will encourage development of clean 

technologies and more environmentally friendly use of natural 

resources that can improve environmental quality without limiting 

economic growth. 

• A concerted effort in educating and enlightening local leaders and 

people about the adverse effect of large population growth on the 

environment should be made 
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• The industries operating in Nigeria should make conscious efforts in 

switching to sustainable and renewable energy use in production so 

that their daily carbon emissions can be reduced to improve 

environmental quality. 
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