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Abstract 

The study examined 

empirically the 

asymmetric relationship 

between renewable 

electricity consumption 

and economic growth in 

Nigeria, with main 

objective of ascertaining 

the positive and negative 

impact of renewable 

electricity consumption 

on growth. It used 

annual time series data 

from the world 

development indicators 

(WDI) data bank for the 

period of (1986-2018). 

The newly introduced 

non-linear auto-

regressive distributed 

lag (NARDL) approach 

has been applied in the 

data analysis. The 

results of the (NARDL) 
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INTRODUCTION  

  Renewable electricity 

is an electricity 

generation source 

which is obtained by 

harnessing a naturally 

existing energy flux 

such as wind, solar, 

hydro, biomass etc and 

converts that flux to 

electricity. According to 

the World Bank 

collection of 

development 

indicators, renewable 

electricity constitutes 

17.59% of total 

electricity output in 

Nigeria in 2014 (WDI, 

2014) 

Renewable energy is 

considered as an 

important resources in 

many countries of the 

world (Alnatheer, 

2005), But as illustrated 

in figure 1below, In 

Nigeria, less than 15% 

of primary energy 

supply is renewable 

energy and the major 

part is hydro power and 

wood fuels. 

RES=renewable energy  
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in both short and long 

run revealed that 

increase in renewable 

electricity consumption 

has a positive and 

significant impact on 

economic performance 

in Nigeria. The results of 

the granger causality 

test also reveals a 

unidirectional causality 

from renewable energy 

consumption to growth 

which is in line with the 

growth hypothesis. 

However the reduction 

in renewable electricity 

consumption results to 

fall in economic growth 

as indicated by the long-

run (NARDL) 

coefficients. In the light 

of the foregoing, the 

study suggests the 

urgent need to introduce 

energy harnessing 

techniques that will 

boost the supply of 

electricity, this is as a 

result of rapid increase 

of energy demand due 

increased economic 

activities. The recent 

effort by the federal 

government to enhance 

the off-grid electricity 

system in the 2018 

appropriation bill is a 

good way to start. 

 

supply, Natural gas, and oil. 

According to the Global Trends in Renewable Energy Investment report 

published in 2017, renewable energy attracted an investment of $241.6 billion in 

2016, which was almost double the investment in fossil-fuel energy. The increase 

in global power from renewable energy sources in 2016 was 9% higher than the 

increase in the preceding year. Furthermore, these investments increased the 

percentage of electricity generated using renewable sources by 1% in 2016 

(11.3% in 2016 vs. 10.3% in 2015). This prevented the release of 1.7 giga tones 

of CO2 (Mc Crone et al., 2017).  

  
Source: Authors Computation from verified data. 
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Two major challenges of renewable energy strategies for sustainable 

development in sub-Saharan Africa can be identified; one challenge is to integrate 

a high share of intermittent resources into the energy system, especially the 

electricity supply (Hvelplund, 2006). The other is to ensure adequate utilization 

of renewable energy resources so as to produce adequate power supply to rural 

areas which forms the major part of sub-Saharan Africa that lacks electrification. 

Electricity plays a significant role to growth in Nigeria. The two most vibrant 
sectors which depends on electricity supply are the agricultural and industrial 
sector. These two sectors collectively contributed to 43.08% of the total GDP in 
Nigeria.  The contribution of agricultural and industry sector to GDP in fiscal year 
2017-18 was 25.1% and 17.98% respectively (CBN statistical bulletin, 2017). 
The share of agriculture and industry sectors in electricity consumption is 
increasing gradually. According to the energy commission of Nigeria (ECN) 
statistics about 45% (1995 to 2010) of total electricity was consume by 
agriculture and industrial sectors. These statistics indicate that industry and 
agriculture together contribute significantly to GDP and electricity consumption 
as well. From this we can infer, therefore that electricity consumption plays an 
important role in economic growth of Nigeria. There is therefore a need to 
harness the abundant renewable energy resources in order to meet up with the 
increasing demand for electricity for meaningful development. 
Nigeria has renewable and non-renewable energy sources. It is the sixth largest 

oil producing country in the world (Qua Petroleum Refinery Project, 2015). In 

spite of this, it is highly energy deficient in terms of its energy consumption needs 

(Tallapragada, 2009). 

Nigeria is endowed with abundant renewable energy resources, the significant 

ones being solar energy, biomass, wind, small and large hydropower with 

potential for hydrogen fuel, geothermal and ocean energies. The estimated 

capacity of the main renewable energy resources in Nigeria is given in table 1, 

Except for large scale hydropower which serves as a major source of electricity. 

The current state of exploitation and utilization of the renewable energy 

resources in the country is very low, limited largely to pilot and demonstration 

projects. 

 

ENERGY SOURCE CAPACITY   

Large Hydropower     11,250MW  

Small Hydropower     735MW 

Solar Radiation     3.5 – 7.0 kWh/m2-day  

Wind      2 – 4 m/s (annual average) at 10m height 

Nigeria’s Renewable Resource Estimate  

Source: Energy Commission of Nigeria; National Energy Master Plan. 
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The need for sustainable energy is rapidly increasing in the world, and also the 

global campaign against greenhouse gases emission is at the increase. To this end, 

renewable energy has been identified as a veritable alternative to fossil fuels in a 

sustainable and environmentally-friendly manner. The development and 

utilization of renewable energy should be accorded a high priority, especially in 

the light of increased awareness of the adverse environmental impact of fossil-

based generation. A widespread use of renewable energy is important for 

achieving sustainability in the energy sectors in both developed and developing 

countries Nigeria inclusive. Renewable energy is, undoubtedly, a promising 

solution to Nigeria's energy challenges. Apart from being sustainable and 

inexhaustible, it can be established in smaller units, thus, suitable for rural 

community management and ownership, and could be pivotal to economic 

development. 

The objective of this study is to examine the asymmetric impact of renewable 

electricity consumption on economic growth in Nigeria using annual data for the 

period 1986-2018, and also to assess the causal relationship among the variables 

of study. The study adopted the nonlinear autoregressive distributed lags 

(NARDL) model advanced by Shin, Yu and Greenwood (2011) for its empirical 

analysis, which is an asymmetric extension to the well-known ARDL model of 

Pesaran and Shin (1999) and Pesaran et al. (2001). This has enabled the study to 

improve on the existing literature that is based on the standard time series 

techniques of cointegration, error-correction modelling, Granger causality and 

ARDL in their empirical analysis. 

The findings of this study would be of immense importance to all stakeholders in 

the Nigerian power sector such as: the federal ministry of power, Nigerian 

electricity regulatory commission (NERC), and power holding company of 

Nigeria (PHCN), Nigerian electricity supply industry (NESI), independent power 

producers (IPPs), and the national integrated power project (NIPPs) etc., the 

findings will enable them to channel much effort in developing the off-grid 

electrification system in order to supplement the conventional on-grid system 

towards meeting the rapid increasing demand for power for meaningful 

development. 

Policy makers and administrators in the above government ministries, agencies 

and programs with regards to the electricity sector will be well equipped with 

the relevant information and guidance on what should be emphasized on 

towards the improvement of the power sector performance in Nigeria for a 

meaningful development. To achieve the fore-going this study will suggest ways 

to explore the untapped energy resourced Nigeria is naturally blessed with such 
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as solar, biomass, nuclear etc. This will improve the generation capacity and also 

will improve on the per capita consumption of electricity to achieve growth and 

development.  

There is also a need for a collective global effort to reduce carbon emission which 

pose a great environmental threat to the environment. Global warming is on the 

increase annually due to the rapidity of ozone layer depletion. This study will go 

a long way in equipping researchers with the techniques of reducing the 

greenhouse gas emission in Nigeria. As stated earlier, this can be achieved by 

harnessing the untapped renewable energy resources in Nigeria. 

It is also hoped that, the findings of this study will be beneficial to researchers in 

the academia, the study will help them uncover critical areas that were given less 

attention by past conducted studies thus a new theory may be arrived.   

Majority of Nigerians (common masses) that earns their livings from MSME’s 

which in most cases depends on electricity will benefit from this study if 

suggestions of findings is properly implemented as it will improve the power 

sector performance in Nigeria.  

To achieve the foregoing, the rest of this paper is structured into four sections. 

After reviewing the relevant literatures in section two, the study discusses the 

methodology adopted by the study in section three, section four comprises of 

results and discussions while section five offers conclusions recommendations 

and suggestions for further studies.  

 

LITERATURE REVIEW. 

Numerous studies in the past literatures have attempted to examine the 

relationship between renewable energy consumption and economic growth. The 

results of these studies have no consensus because of using different data, period, 

and methodological approach. Therefore, this made some studies to observe 

unidirectional causality running from renewable energy consumption to 

economic growth, and running from economic growth to renewable energy 

consumption. On the other hand, others have found no causality and/or 

bidirectional causality between renewable energy consumption and economic 

growth. The chronological list of the empirical literature on the causality between 

renewable energy consumption and economic growth is displayed in Table 1, 

presenting the author, period, methodology, and empirical results. These studies 

show that the results regarding the causal relationship between renewable 

energy consumption and economic growth are conflicting and mixed across 

different countries as shown in Table 1. 
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Table 1,            RELATED FINDINGS FROM PAST CONDUCTED STUDIES. 

Authors 

Sari et all 

(2008) 

 

Payne(2009) 

 

 

 

 

 

Menyah et. 

all(2010) 

 

 

Bowden et.all 

(2010) 

 

 

Payne et. all 

(2011) 

 

 

 

 

 

 

 

 

Salim et.all  

(2012) 

 

 

Apergis and 

payne (2012) 

 

 

Countries/periods 

USA (1969-1999) 

 

 

USA(1949-2006) 

 

 

 

 

 

USA(1960-2007) 

 

 

 

USA(1949-2006) 

 

 

 

USA(1949-2007) 

 

 

 

 

 

 

 

 

 

Brazil, china, india, 

Philippines, and turkey 

(1980-2006) 

 

20 countries (1990-2007) 

 

 

 

 Methodology  

ARDL 

 

 

Toda-

yamamoto 

causality test 

 

 

 

Granger 

causality 

test. 

 

TY-long run 

causality 

test. 

 

TY causality 

test 

 

 

 

 

 

 

 

 

Granger 

causality 

 

 

Panel error 

correction 

model 

 

Variables  

REC : IO 

 

 

EC ; REC : EG 

 

 

 

 

 

RE : EG 

 

 

 

Sectorial EC: 

REC: EG 

 

 

Biomass,EC:EG 

 

 

 

 

 

 

 

 

 

REC:EG 

 

 

 

REC : EG 

 

 

 

Conclusions  

 

 

 

IO has a positive impact 

on hydroelectric, waste 

and wind EC and has a 

negative impact on solar 

EC. 

 

Neutrality hypothesis 

 

 

 

Conservative hypothesis 

 

 

 

 No causality among 

commercial and 

industrial REC and EG; 

bidirectional causality 

among commercial and 

residential EC and EG; 

Unidirectional causality 

from residential REC to 

EG. 

 

Unidirectional causality 

from biomass EC to EG. 

 

 

In the long-run, REC is 

significantly determined 

by EG in Brazil, China, 
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Togcu (2012) 

 

 

 

Al-mulani 

et.all (2013) 

 

 

 

 

 

Pao & Fu 

(2013) 

 

 

 

G-7 Countries (1980-2009) 

 

 

 

108 countries (low income 

countries, lower middle 

income countries, upper 

middle income countries, 

higher income countries.) 

(1980-2009) 

 

Brazil (1980-2010) 

 

 

 

Hetemi-J 

causality test 

 

 

Fully modified 

OLS test. 

 

 

 

 

 

Error 

correction 

model. 

 

 

 

REC : EG 

 

 

 

REC : EC 

 

 

 

 

 

 

EC:REC:EG 

India, Indonesia, 

Philippines and Turkey. 

 

Feedback hypothesis in 

both the short and long 

run. 

 

Neutrality hypothesis for 

france, Canada, Italy and 

USA. 

 

 

 

 

79% of the countries 

feedback hypothesis. 

Feedback hypothesis 

(EC&REG), conservative 

hypothesis (EG & EC). 

 

Note: The abbreviations are as follows: Energy Consumption (EC), Renewable 

Energy Consumption (REC), Electricity Consumption (ELC), Nuclear Energy 

Consumption (NEC), CO2 Emissions (CO2), Real GDP (EG), Real Income (RI), 

Industrial Output (IO), Real Oil Price (OP), Oil Consumption (OC), Autoregressive 

Distribution Lag (ARDL), Dynamic Vector Error Correction model (VEC). 

The existing literatures focuses on developed and some developing economies. 

Different results have been found for different countries and at different time 

periods. Those studies used different proxy variables for energy usage and 

methodology for data analysis. This study will concentrate on the existing 

literature on clean or renewable energy across the globe.  

In recent years sustainable and green investments, including the alternative 

energies sector, have become an active area of research. However, most of the 

research done so far has examined the relationship between oil prices and stock 

returns in different countries. 

When it comes to alternative energy, to the best of our knowledge, most of the 

existing research examines the impact of different factors on the consumption of 

renewable energy. Sari et al. (2008) used the autoregressive distributed lag 

(ARDL) approach to define the relationship between industrial output and 
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energy consumption (where the energy is generated using either fossil fuels or 

renewable sources) in the United States. Their results suggest that employment 

levels and industrial output have a long-term impact on energy consumption. 

Specifically, industrial production has a positive impact on hydroelectric, waste, 

and wind energy consumption, whilst labor has a negative impact on the 

consumption of these sources of energy. Apergis & Payne (2010) followed 

Sadorsky’s (2009a, 2009b) work and examined the relationship between 

alternative-energy consumption and economic growth for the OECD countries. 

They also used a panel cointegration approach and found a positive relationship 

between renewable-energy consumption on the one hand and GDP per capita and 

labor force on the other. Moreover, they employed a Granger-Causality approach 

and showed a bi-directional causality between renewable-energy consumption 

and economic growth.  

 Apergis et al.(2010) examined the causal relationship between CO2 emissions, 

nuclear energy 

consumption,renewableenergyconsumption,andeconomicgrowthforagroupof 

19 developed and developing countries for the period 1984–2007 using a panel 

error correction model framework and found that there is statistically significant 

cointegration relationship among variables in question. Findings revealed that 

renewable energy consumption has positive and statistically significant influence 

on economic growth, whereas nuclear energy consumption has negative one.  

Bowden and Payne (2010) tested the Sectoral causal relationship between 

renewable and non-renewable energy consumption and economic growth in the 

US over the period 1949–2006 by employing Toda–Yamamoto causality 

procedure within a multivariate model framework by including gross fixed 

capital formation and labor. Findings revealed that there is no causality between 

renewable energy consumption in the commercial and industrial sectors and real 

GDP which supports the neutrality hypothesis, whereas positive unidirectional 

causality exists from residential renewable energy consumption to real GDP, 

indicating the presence of the growth hypothesis. On the other hand, causality 

test results also indicated the positive bi-directional causality between non-

renewable energy consumption in both the commercial and residential sectors 

and real GDP, supporting the feedback hypothesis; and the negative 

unidirectional causality from industrial non-renewable energy consumption to 

real GDP, referring the presence of the growth hypothesis. 

 Tiwari (2011b) analyzed the relative performance of renewable and non-

renewable energy consumption on economic growth in European and Eurasian 

countries for the period 1965–2009 by employing PVAR approach and found that 
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while growth rate of non-renewable energy consumption has negative impact, 

the growth rate of renewable energy consumption has positive impact on the 

growth rate of GDP.  

Apergis and Payne (2011b) examined the relationship between renewable and 
non-renewable energy consumption and economic growth for 80 countries 
within a multivariate panel framework by including gross fixed capital formation 
and labor over the period 1990–2007 and concluded that although the long-run 
elasticity estimate for non-renewable energy consumption is relatively higher, 
either renewable or non- renewable energy consumption matters for economic 
growth. Findings showed that there exists cointegration relationship among 
variables in question, and causality analysis indicated that bi-directional 
causality was found between renewable and non-renewable energy consumption 
and economic growth both in the short and the long-run, proving the validity of 
the feedback hypothesis. 
Although most studies have focused on energy consumption, nonetheless there 
are a few that have attempted to define the factors that affect alternative-energy 
stock returns.  
Wen et al. (2014) contributed to the literature by studying the return and 
volatility spillover effects between clean-energy and fossil-fuels stocks in the 
Chinese market. They used an asymmetric Baba–Engle–Kraft–Kroner (BEKK) 
model and documented significant return and volatility spillover effects between 
the two assets. Furthermore, they found that increases in alternative- energy 
(fossil-fuel) stock returns cause decreases in fossil-fuel (alternative-energy) 
stock returns. Reboredo (2015) used copulas to quantify the systematic risk 
between the oil market and the renewable-energy market. He concluded that oil 
price movements contribute to around 30% of alternative-energy firms’ risk. 
The previous research demonstrates that only a limited number of determinants 

of alternative- energy stock returns have been investigated. We believe that there 

are various additional factors, at country level and/or at firm level that influence 

alternative-energy stock returns. The present study attempts to address this gap 

in the literature by exploring the influence of a wide variety of risk factors on 

clean-energy stock prices.  

This study therefore distinguished itself from other studies conducted on the 

Nigerian economy by using the non-linear ARDL method of data analysis and also 

using a multivariate approach to determine the influence of renewable energy on 

economic growth within the Nigerian economy. 

 

DATA AND METHODOLOGY  

Theoretical framework of study. 

For the investigation of the relationship between renewable electricity 

consumption and growth, the study adopts the solo-swan model of growth from 
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the solo-swan growth theory. The model is expanded to incorporate additional 

variables that captures the interest of this study.  

The Solow model; 

tttt ELAKY = ………………………………………………………1 

Equation 1, above represents the functional form of the model where: 

Y = GDP, A = total factor productivity, Kt = capital, Lt = labor, E t = Renewable 

energy and  

γ = the elasticity of output with respect to energy. 

α, β = output elasticities of capital and labor respectively. 

 From Eq. (1) the model for the study can be derived as follows; 

The theoretical basis for the model used in this study is the solo-swan growth 

model. Which is adopted and modified to incorporate ELC, GFCF, POP and CO2. 

Econometric form of the model is derived as follows; 

ttttttt UCOPOPGFCFELCELCoY ++++++=
−+

2lnlnlnlnlnln 4321 

…………2 

Where; 

Y        = (GDP Per capita) 

ELEC= Renewable electricity output (% of total electricity output), GFCF= 

capital formation  

POP   = Population as a proxy for labor force, CO2 = Carbon emission per capita. 

 

Data 

The data used for this study was obtained from the world development indicators 

data bank. Data obtained is an annual time series data from 1986-2018. 

 

Method of data analysis 

Stationary test (Unit Root) 

The first step in causality analysis is to conduct stationary (unit root) tests in 

order to ensure that the variables are integrated at I (0) or I (1) and none are at 

I (2). This study will employ both the Augmented Dickey-Fuller (ADF) test and 

the Phillips-Perron test to ensure reliability of results. The ADF test is specified 

as; 

tit

k

i

ttt i  ++++= −

=

− 
1

1

…………………………………….3 

H0: Variables have unit root. 

In the above equation, x is the variable being tested, Δ is the differenced operator, 

εt is the white noise residual and β, γ are the parameters.  
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Cointegration test 

Cointegration will be tested using the NARDL Bounds test of cointegration 

advanced by Shi, Yu and greenwood (2011). The first step in the NARDL approach 

is to specify the Unrestricted Error Correction Model (UECM), Moreover, a 

dynamic unrestricted error correction model (UECM) can be derived from the 

NARDL bounds testing through a simple linear transformation. The UECM 

integrates the short-run dynamics with the long-run equilibrium without losing 

any long-run information. The UECM is expressed as follows:   
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RESULTS AND DISCUSSIONS. 

Unit Root Test Results. 

This test is conducted to ascertain the order of integration of each variable 

employed in the study. All variables are expected to be stationary at either level 

or first difference. 

 

Table 1 Augmented Dickey Fuller (ADF) test results. 

          VARIABLE      RESULTS AT LEVEL RESULTS AT FIRST DIFF. 

           LY                      -2.962419** 

           LELC_POS             -6.249172*** 

           LELC_NEG             -7.070631*** 

           LGFCF            -6.376668*  

           LPOP            -4.098723*  

           LCO2             -5.055051*** 

Source: Author’s Computations from E-views 10 

 

Table 1 reports the results of the Augmented Dickey-Fuller test (ADF). At 1st 

difference the null hypothesis of unit root is rejected for LY, LELC_POS, 

LELEC_NEG and LCO2 at 10% respectively. At level LGFCF and LPOP are 

stationary at 10% respectively. The results of ADF are inconclusive, hence for 

robustness purposes we test unit root using Phillip-Perron (PP).  
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Table 2 Phillip Perron (PP) Test Results 

          VARIABLE       RESULTS AT LEVEL  RESULTS AT FIRST 

DIFF. 

               LY             -3.061920** 

               LELEC_POS             -6.279139*** 

               LELEC_NEG             -6.992516*** 

               LGFCF             -3.568379* 

               LPOP             -4.296729** 

               LCO2             -5.153764** 

Source: Author’s Computations from E-views 10 

 

Table 2 reports the results of Philip Perron which are much better compared to 

ADF. At 1st difference the null hypothesis of unit root can be rejected for LY, 

LELEC_POS, LELC_NEG, at 1% significant levels. And also the null hypothesis for 

LGFCF, LPOP and LCO2 can also be rejected at 5% and 10% significant levels. 

After proving that all the variables are stationary at either I (0) or I (1) and none 

of the variables are at I (2), the next step is to test the existence of cointegration 

among the variables. 

 

 Table 3. NARDL Cointegration Test Results. 

MODEL                                         F – STAT            CRITICAL BOUNDS              DECISION 

                                                                                          I (0)             I (1)          

Cointegration. 

 

Y/ELC,GFCF,POP,CO2                   16.50876       10%   2.331         3.417 

                                                                                  5%   2.804          4.013 

                                                                                   1%  3.9              5.419        

Source: Authors Computations from E-views 10 

 

Table 3 above reveals the results of NARDL bounds test for cointegration. The F-

statistic for the model is (16.50876) which exceeds the upper and lower critical 

bound values at 1%, 5% and 10% significant levels. Therefore, the null 

hypothesis of no cointegration is rejected and we conclude that there is 

cointegration among the variables in the long run. 

 

TABLE 4 GRANGER CAUSALITY TEST 
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      HO           X2          D.F     P.VALUE   DECISION 

       

ELEC_POS≠Y 

        

ELEC_NEG≠Y 

        GFCF≠Y 

        POP≠Y 

       C02≠Y 

  11.3354 

   3.504255 

   1.981198 

  2.378498 

  4.678342  

           2 

           2 

           2 

           2 

           2 

      0.0035 

       0.1734 

       0.3714 

      0.0041 

      0.6543 

Reject Ho 

Do not reject 

H0 

Do not reject 

H0   Reject H0 

Do not reject 

H0 

Source: Authors computation from E-views 10 

 

The evidence of causality exists from ELEC_POS to Y which signifies a 

unidirectional causality running from positive electricity consumption to 

economic growth with a significant P-value of 0.0035. There is also evidence of 

unidirectional causality running from population to economic growth. The p-

value is 0.0041 which is less than 0.05. Therefore, the null hypothesis of no 

causality is rejected in favor of the alternate hypothesis of causality. 

 

DIAGNOSTIC TEST 

Table 5 Result of correlation analysis 

LY            LELEC_POS       LELEC_NEG     LGFCF  LPOP           LCO2  

LY   1.000000 

LE_POS   0.955385           1.000000 

LE_NEG   -0.814393        -0.913342       1.000000 

LGFCF      0.122022          0.318800       -0.490617 1.000000 

LPOP        0.669263           0.716681           -0.659958             0.657692           1.000000 

LCO2       0.378750           0.430721              -0.358620         0.240706             0.537113    1.00 

Source: Authors computation from E-view 10 

 

The above table shows the results of correlation analysis among the variables of 

study. Results indicate that there is a strong positive correlation between Y (GDP 

per capita) and ELC_POS (Renewable electricity consumption). Additionally, the 

correlation implies that if renewable electricity consumption increases economic 

activities also improves so as the GDP. This is in line with the growth hypothesis. 

The results also reveals a strong negative correlation between Y, and ELEC_NEG. 

this implies that a decrease in renewable electricity consumption per capita will 

retard economic activities which leads to a decline of economic growth. LPOP has 

a positive correlation with economic growth, this implies that Nigeria has a 
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strong labour force that contribute immensely to the economy. LGFCF and LCO2 

shows a weak positive correlation respectively.  

  

TABLE 6 LONG-RUN COEFFICIENT RESULTS 

Variable              Coefficient                 Std. Error                      t-statistics                          P-value                         

LELC_POS         0.493801                    0.101323                          4.873547                           0.0018 

LELC_NEG          0.112987                       0.127112                         0.888879                           0.4036 

LGFCF                0.185733                    0.075334                        2.465479                           0.0431 

LPOP                  0.334857                   1.807135                          0.185297                           0.8583 

LCO2                  0.164476                    0.084908                        1.937104                           0.0939 

C                         11.52124                     1.610312                            7.154663                          0.0002 

Source: Authors computation from E-views 10 

 

Table 6 above represents the long-run estimates of the variables of study. The 

results indicates that LELEC_POS with a significant value of (0.0018) has a 

positive impact on growth. While LELEC_NEG is not significant. The result shows 

that an increase in renewable electricity consumption (LELEC_POS) will lead to 

an increase in GDP ceteris paribus. This shows that renewable electricity 

consumption per capita has a positive and significant impact on the Nigerian 

economy. 

 

TABLE 7, RESULTS OF SHORT-RUN COEFFICIENTS OF NARDL 

Variable                            Coefficients                 Std. Error                      t-statistics                 P.value 

D(LY(-1))                            0.438759                    0.083749                          5.238964                0.0012 

D(LY(-2))                             0.266190                   0.065320                           4.075171               0.0047 

D(LELC_POS)                     0.019425                   0.052174                           0.372307               0.7207 

D(LELC_POS(-1))              -0.553217                   0.063351                           -8.732628              0.0001 

D(LELC_NEG)                   -0.033715                   0.049504                           -0.681051              0.5177 

D(LELC_NEG(-1))             -0.250676                   0.050321                           -4.981570              0.0016 

DLELC_NEG(-2))              -0.593102                   0.106030                           -5.593697               0.0008 

D(GFCF)                              0.100696                   0.018913                             5.324215              0.0011 

D(LPOP)                             -15.91114                   2.255776                            -7.053508             0.0002 

D(LPOP(-1))                        31.36993                   4.255586                              7.371472             0.0002 

D(LPOP(-2))                       -10.77353                  2.608807                              -4.129679             0.0044 

D(LCO2)                              0.061742                  0.024108                               2.561034             0.0375 

D(LCO2(-1))                       -0.067149                  0.020417                              -3.288915             0.0133 

D(LCO2(-2))                       -0.066508                  0.022503                              -2.955520             0.0212 
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Coint. Eq(-1)*                     -0.796770                  0.088518                              -14.64970             0.0000                 

Source: Authors computations from E-views 10 

 

R2 = 0.98 

R2 Adj = 0.96 

D.W = 2.749277 

F-stat = 16.50876 

LM test = 0.5004 (0.2840) 

The short-run estimates presented in table 7, demonstrate that all the variables 

in the models of study have significant and contemporaneous effect on economic 

growth in Nigeria. This implies that renewable electricity consumption has a 

minimal immediate effect on economic growth in Nigeria. 

As expected, the error correction term for the model of study is less than one with 

a negative sign and it’s also statistically significant at one percent. This indicates 

that in the case of low turnout of electricity power supply, the system may correct 

itself in 12 months at the monthly speed of adjustment of about 79%. 

 

TABLE 8, DIAGNOSTIC TEST RESULTS 

TEST STATISTICS                                          LM TEST                                               F-

VALUE/P.VALUE 

Serial Correlation                                        CHSQ= 0.72                                                      P= 

0.500 

Heteroskedasticity                                     CHSQ= 1.55                                                       P=0.18 

Functional Form                                                N/A                                           F= 1.71 

(P=0.2061) 

Source: Authors computations from E-views 10 

 

Based on the Breusch-Godfrey test, the P -value is greater than 0.05, therefore the 

null hypothesis of no serial correlation is not rejected. The ARCH results indicate 

that the model is free of heteroscedasticity with a P- value of 0.18. Furthermore, 

the RESET test reveals that the model is correctly specified. 

 

TABLE 9, DESCRIPTIVE STATISTICS  

 LGDPPC LELEC_POS LELEC_NEG LGFCF LPOP LCO2 

 Mean  12.41510  0.648346 -0.521156  2.734977  0.950275 -0.618300 

 Median  12.23842  0.595173 -0.453998  2.463200  0.949811 -0.549720 

 Maximum  12.86159  1.387673 -0.017571  14.27980  1.056589 -0.236440 
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 Minimum  12.06112  0.000000 -1.420376  1.697265  0.911553 -1.122774 

 Std. Dev.  0.287425  0.498702  0.361768  2.166362  0.033170  0.289314 

 Skewness  0.370385  0.258851 -0.721396  5.110056  0.900814 -0.405898 

 Kurtosis  1.425730  1.440437  3.022286  27.78734  4.291804  1.896667 

 Jarque-Bera  3.909961  3.487826  2.689439  928.5311  6.348055  2.423627 

 Probability  0.141567  0.174835  0.260613  0.000000  0.041835  0.297657 

 Sum  384.8681  20.09872 -16.15584  84.78428  29.45853 -19.16731 

 Sum Sq. Dev.  2.478397  7.461119  3.926288  140.7937  0.033008  2.511070 

 Observations  31  31  31  31  31  31 

Source: Authors computations from E-views 10 

 

The above table describes the statistics of the variables employed for the study. 

The standard deviation of all variables shows less than one with the exception of 

(GFCF) which shows 2.166362. This signifies that the deviation from the mean of 

all the variables is minimum and also make them to be a good predictors or good 

explanatory power of the dependent variable. 

 

FIGURE 1,   NORMALITY TEST RESULTS 
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Source: Authors computations from E-views 10 

 

The calculation of confidence intervals and various significance tests for 

coefficients are all based on the assumptions of normally distributed residuals 

Some times, the residual distribution is distorted by the presence of a few large 

outliers. Since the parameter estimation is based on the minimization 

of squared error, a few extreme observations can exert a disproportionate 

influence on parameter estimates. If the error distribution is significantly non-
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normal, confidence intervals may be too wide or too narrow. For this reason, we 

conducted a test for the normality of residuals. The results are:  

 P -value = 0.967962  

 

The p-value is high, so it indicates that there is no reason to reject the null 

hypothesis and allows us to accept the normality of residuals. 

  

FIGURE 2, CUSUM TEST RESULTS 
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FIGURE 3, CUSUM SQ. TEST RESULTS 
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Diagram 3 and 4 shows the results of cumulative sum of residual from the mean. 

The blue line which represents the model of the study fall within the critical 

bounds of 95% confidence interval at 5% level of significance. This shows that 

the model of the study is correctly specified. 

 

FIGURE 4,   (NARDL) MULTIPLIER GRAPH 
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 Source: Authors computations from E-views 10. 

 

The long-run multipliers for the model of the study is shown in Figure 4. The 

upper solid dark line represents the cumulative dynamics of real GDP growth 

with respect to a 1 percent increase (positive shock) in (LELEC_POS) that is an 

increase in renewable electricity consumption which stimulates growth. While 

the lower dashed-dark solid line denote the effect of 1 percent negative shock 

(decrease) of (LELEC_NEG) on real GDP growth. The red thick dashed line 

between the 95 percent confidence intervals gives the difference between 

positive and negative responses. Figure 4 shows that the positive component of 

renewable electricity consumption represented by (LELEC_POS) drives the 

asymmetry in relation to growth. Thus, the response of growth during times 

when renewable electricity consumption rises outweighs that in times of its 

decline. 
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CONCLUSION AND RECOMMENDATION 

Renewable energy source is crucial to the Nigerian economy, it is a clean source 

of energy and has less negative environmental impact. For decades, the energy 

sector has contributed below capacity to the country's growth and development. 

The abundant supply of renewable energy resources in Nigeria has been under-

utilized. Energy resources such as; hydro-power, wind, biomass, solar, 

geothermal and bio diesel all of which are not fully harnessed to meet the excess 

demand for electricity in Nigeria for a meaningful development. However, the 

energy sector, particularly the electricity sector is going through a challenging 

period. 

This study examines empirically the impact of renewable electricity consumption 

on economic growth. Also the asymmetric relationship between electricity and 

growth is examined. The causal relationship between renewable electricity 

consumption, economic growth, capital formation, population growth and 

carbon dioxide emissions for Nigeria for the period 1986–2018. 

Empirical results indicate that there is causality between positive renewable 

electricity consumption (LELEC_POS) and economic growth under the period of 

study and also there is no causality running from negative renewable electricity 

consumption and economic growth (LELEC_NEG). In addition, there is no 

causality among the rest of the variables of study. This implies that the 

implementation of energy enhancement policies will have a positive effect on 

economic growth. 

 

Recommendation. 

Considering the problems facing the electricity sector, in the short-term there is 

a dire need to increase the investment in the electricity sector to ensure reliability 

of supply. The recent commencement of the mambila hydro power stations 

project couple with other capital projects outlined in the 2018 appropriation bill 

such as; construction of 215 MW LFPO/gas power station in Kaduna, kashimbilla 

power transmission and the accelerated gas and solar power generation is a step 

in the right direction and will largely help in reducing strain on the electricity 

sector. 

 In the long-term, energy policies should be geared towards addressing emissions 

which is a pressing environmental concern. Key to the long-term policy is tapping 

into the sizeable renewable energy potential of the country. The government 

should consider providing local renewable energy industry players more 

financial incentives to enable them to grow. Additionally, foreign investment into 

the Nigerian renewable energy sector is another significant avenue that can be 
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targeted. In essence, there is a vital need for Nigeria to balance the increasing 

energy demands of the economy with energy supply for sustainable growth. 
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