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Abstract 
 

In spite of the various attempts by the Federal Government to take advantage of the abundant 

renewable energy sources in Nigeria to boost industrialization, the sector does not seem to have 

impacted meaningfully on economic growth and one begins to wonder if there is any causal 

relationship between these important economic variables. The objective of this study is to examine 

the causal relationship between industrialization, renewable energy and economic growth in the 

context of the economy of Nigeria for the period 1990-2015, using co-integration and vector error-

correction methodology. The empirical findings from the vector error-correction model revealed 

that, only 2-period lagged values of industrial sector’s outputs and capacity utilization rate 

impacted significantly on real Gross Domestic Products per capita while industrial sector’s 

outputs, renewable energy consumption, capacity utilization rate and natural resource rent in 

their 1period lags, impact positively but insignificantly on real Gross Domestic Products per 

capita in Nigeria. The study recommends the institutionalization of a more reliable and inclusive 

energy governance strategy to improve on the present lapses and ineffectiveness in power supply 

in Nigeria with a view to stabilizing the sources of energy as well as enhancing industrial outputs 

in the country through diversification of the productive base of the economy. This should include 

exploiting and taking advantage of Nigeria’s vast potential alternative sources of energy such 

wind, solar, ocean and tidal energy that have not been fully explored and utilized in Nigeria. 
 

Keyword: Industrialization, Renewable energy, Economic growth, Nigeria. 

 

 

 

1.0 Introduction 

The nexus between industrialization and renewable energy and their inestimable influence in 

achieving economic development in most developing countries, has received significant attention 

across the developing world. Renewable energy to boosting the much desired growth and 

economic development in Nigeria through industrialization in many sectors of the economy 

particularly the production of goods and services. It also boosts national income earnings in terms 

of efficient production of tradable commodities which are used to support government 

development policies and programmes. Renewable helps to reduce cost of electricity generation, 

water and thermal energy as well as agricultural production. According to the 2016 Global status 

report on renewable energy (REN21's (2016) report, human global electricity consumption 

accounted for 19.2% while the use for electricity generation accounted for 23.7% respectively in 



Journal of Finance, Banking and Investment, Vol. 5, No. 1, 2019. www.absudbfjournals.com. 
 

 

180 
 

2014 and 2015. The major sources of energy generated include from traditional biomass (mostly 

from firewood), geothermal, solar and water (hydropower).The report also revealed that estimated 

7.7 million jobs are created directly from industrial and economic activities linked to renewable 

energy and has attracted worldwide investment of $286 billion in renewable technologies with 

China and the United States topping the list in wind, hydro, solar and bio fuels.  

 

Energy generation and utilization in Nigeria is largely dependent on few energy sources such as 

petroleum, coal, biomass, solar, hydro power and thermal energy; of which petroleum, hydro 

power, biomass and thermal energy are the most dominant and account for over 95% of energy 

consumption in the county. According to Newsom (2012), one of the earliest source of renewable 

energy in Nigeria has been from hydropower following the development of the Kanji and Jebba 

Dams (1300MW) which until recently accounted for about 50% of power supply in Nigeria. 

Though gas power stations have recently emerged as sources of energy supply has not been 

consistent as a consequence of unstable supply of gas. 

 

On comparison on the list of countries by electricity generation from renewable sources 

(https:Wikipedia.org:2019), Nigeria’s renewable energy generation in 2016 was 18.6% of total 

energy generation while those of Ghana was 42.9%, Angola (70.3%), Australia (74.3%), Norway 

(97.2%), Costa Rica (97.7) and Albania (100%). However, Nigeria has a large amount of natural 

gas but has not been fully tapped as a result of gas flaring where much of the gas is lost because 

of non-implementation of Government policy to eliminate gas flaring by oil companies operating 

in the country. According to EIA (2011), traditional waste and biomass accounted for over 83% 

of total energy consumption. This implies that a high percentage of energy consumption is 

accounted for by the use of biomass to take care of the off grid consumption mainly for cooking 

and domestic use in the rural areas (Charles, 2014).  

 

Inadequate water supply due to seasonal fluctuations in hydropower supply in Nigeria leads to 

incessant power failures and power shedding during low water levels while according to Charles 

(2014), inadequate supplies of natural gas from the various Niger Delta gas wells is another major 

constraint in a stable energy in the country. Consequently, many Nigerians particularly 

individuals, micro and small and medium enterprises resort to self-help by relying on using diesel 

and petrol power generators as well the use of kerosene for cooking and lightings in sub-urban 

rural communities which of course is not cost effective. Electricity power supply from the Natural 

grid has remained inadequate, epileptic and over 90% of private, public and corporate enterprises 

invest heavily on alternative or standby generators at exorbitant cost thereby lowering the bottom 

line of companies and often operating at low capacity utilization. This development appears to 

have greatly hampered the growth and industrialization of the Nigeria economy. 

 

2.1  Literature Review 

There are many renewable energy sources such as biomass, geothermal, hydropower, solar, wind, 

ocean tidal and wave energy sources. These sources of energy are infinite and indeterminable as 

long as nature exists. When properly channeled, they can be sources of power for human domestic, 

industrial and agricultural production uses as well as in transportation. They are considered more 

cost effective and environmentally friendly when compared to other sources of energy such as 

coal, oil and natural gas (Ajayi and Ajayi, 2013). However, the Nigerian energy sector is still 

highly driven by oil and gas utilization in line with Amadi (2015) assertion that investment in the 
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sector is skewed towards oil and gas production as that area appears to contribute to economies of 

scale for oil and gas production activities such that the cost of generation of electricity for oil and 

gas seems to be lower than that of renewable energy sources (Eberhard and Gratwick, 2015). 

Oniemola (2015) observed that energy crisis in Nigeria is rampant due to inadequacy as only about 

40% of potential energy consumers have access to basic power supply. 

 

Todaro and Smith (2006) defined industrialization as the process of building up a country’s 

capacity to manufacture goods for consumption or further production. Cheng and Lai (1997) noted 

that in developing and emerging industrial economies, renewable energy remains a major 

determinant and an important driver of in economic growth. Mustapha and Yasemin (2013), using 

the growth hypothesis model, indicates that renewable energy is the bedrock to industrialization 

and economic growth as it enhances the process of production and all other energy consumption 

activities relevant to production. This according to the authors is in consonance with 

industrialization and economic growth hypothesis. Consequently, policies that tend to limit or 

conserve energy consumption could limit or restrict economic growth. This argument has been 

corroborated in various countries. Yu and Choi (1985) in Finland, Masih and Masih (1997) in 

Taiwan. This implies that economic and industrial activities are energy dependent and thus 

inadequate availability of energy could retard economic growth by stunting industrialization. 

 

2.2   Renewable Energy Utilization and Industrial Growth in Nigeria 

Power supply is the engine room for industrialization hence without electricity no industrial sector 

can grow as power is the main stay of every economy. However, electric power supply in Nigeria 

is characterized by frequent load shedding and power failure that hinders the growth of the 

industrial sector. Alawiye and Abideen (2011), noted that energy generation in Nigeria is largely 

dependent on few energy sources such as petroleum, coal, biomass, solar, hydro power and 

thermal energy; of which petroleum, hydro power, biomass and thermal energy are the most 

dominant and account for over 95% of energy consumption in the county. The authors observed 

that not only that power generation has not been adequate, transmission and distribution have been 

bedeviled by several challenges due to load shedding, ineffectiveness and inefficiency. For over 

10 years when pre-paid meters were introduced, over 40% of small consumers, individuals, micro 

enterprises and even small to medium companies have no access to pre-paid meters and are billed 

indiscriminately depending on estimated billing system. This no doubt disrupts effective 

distribution and energy utilization.  

 

2.3   Renewable Energy as a Climate Change Control Technique 

Renewable energy has a dual role of cost effectiveness and reducing pollution. The use of solar 

energy unlike the use of plants reduces environmental pollution and fire hazards. Solar has little 

or no carbon emission thereby reducing the devastating effect of environmental and ecological 

degradation. According to Oniemola (2015), renewable energy sources leads to efficient 

household and industrial energy utilization. There are several potential benefits of adopting 

renewable energy in the country’s industrial sector because renewable energy is in itself 

sustainable and renewable. In other word it is constantly being replenished on a human time scale 

by natural sources. The underlying interdependence of renewable energy and industrialization 

cannot be over emphasized in Nigeria as renewable energy sourced from wind, solar energy, and 

biomass are likely to contribute to long term sustainable industrial growth in in the country. It is 

therefore generally believed that there could be a causal link between renewable energy, 
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industrialized and economic growth. The objective of this study is to empirically examine the 

causal link between renewable energy, industrialization and economic growth in Nigeria. 

 

3.1 Model Specification  

Relying on the reviewed literature and the theoretical foundations of the study, causality issues 

are discussed in a multivariate structure by estimating the parameters of the VECM relations 

offered as follows; 
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Where RGDPpc, INDQ, REC, CUR and NRR denote real Gross Domestic Product per capita, 

industrial sector’s outputs, renewable energy consumption, capacity utilization rate and natural 

resource rent respectively. Ɛtis the stochastic disturbance term that captures other variables 

affecting economic development while zt-1 represents the error-correction factor (the lagged 

residual series of the co-integrating vectors). The error-correction factor however captures the 

deviations of the series from the long run convergence equation. For instance, from equation (1), 

the null hypothesis that INDQ does not Granger-cause RGDPpc is rejected (the industrialization 

led growth hypothesis is sustained) if the estimated parameters on the lagged values of INDQ are 

jointly significant.   

 

Likewise, in the events that INDQ is found in the co-integrating equation, the industrialization led 

growth hypothesis is also retained on the condition that the parameter of the lagged error-

correction factor is statistically significant.  Changes in a regressor may be understood as the short 

run causal effect while the error-correction factor gives the adjustment of RGDPpc and INDQ 

growth in the direction of their corresponding long run relationship. Thus, the VECM relation 

interestingly enables us to distinguish between the short- and long-run dynamic interactions.

  

 

3.2   Methodology 
This study used co-integration and Vector error correction modelling (VECM) technique to 

explore the nexus between industrialization, renewable energy and economic development in 

Nigeria. This involves the determination of the stationarity status of the variables by utilizing the 

Augmented Dickey-Fuller test and Phillip-Perron test. Cointegration test is also considered with 

the aid of the Johansen rank test to determine the possible existence of a long run relationship 

among the variables in the model. Furthermore, considering the lengthy period covered, the 

structural stability is examined, using the Forecast Error Variance Decomposition (FEVD) and the 

Impulse Response Function (IRF). 

 

 

 

3.3   Sources of Data 

The data set for this study comprises annual time series traversing 1990-2015 due to the relative 

availability of data on some of the variables employed in the study. The data for all the variables 

are obtained from the Central Bank of Nigeria (CBN) publications, including Statistical Bulletin 
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and Annual Report and Statement of Accounts, World development indicators of  the World Bank 

and International Energy Agency(2015) Statistical year Book. 

 

4.1   Descriptive Statistics  

The descriptive statistics of the variables for the study are presented in table 4.1. Given the time 

frame of the study (1990-2015), and the regularity of the data set (yearly), all the series have 26 

observations. As shown by the corresponding statistics, the variables are normally distributed. The 

Jarque-Bera statistics as well as their respective probabilities values jointly validate the null 

hypotheses of normality at 5% significance level. 

 

Table 4.1: Descriptive Statistics of all Variables Used 

 CUR INDQ NRR REC RGDPPC 

 Mean  46.06231  10264.90  37.50871  86.30356  255685.3 

 Median  53.34000  10122.89  39.44005  86.48794  228031.4 

 Maximum  56.81000  13791.25  73.49783  88.83784  390815.0 

 Minimum  29.29000  7917.400  15.59827  82.95419  170245.1 

 Std. Dev.  10.47252  2010.955  13.97037  1.461987  80716.62 

 Jarque-Bera  3.334302  2.566142  0.468208  1.105569  2.915371 

 Probability  0.188784  0.277185  0.791280  0.575346  0.232774 

 Sum  1197.620  266887.3  975.2266  2243.893  6647818. 

 Sum Sq. Dev.  2741.841  1.01E+08  4879.277  53.43518  1.63E+11 

 Observations  26  26  26  26  26 

Source: Author’s Computation Using E-Views 8 

4.2 Stationarity Test  

Findings by Granger and Newbold (1977) reveals that, most time series variables always trend in 

non-stationary forms and employing such non-stationary variables might yield spurious regression 

results. Consequently, the Augmented Dickey-Fuller (ADF) test and its counterpart Phillips-

Perron (PP) test were conducted with a view to examining the stationarity status of the series 

utilised in the study. The ADF test is associated with the minimization of the Akaike information 

criterion (AIC) while the Phillips-Perron test revolves around the Bartlett Kernel technique and 

the bandwidth is chosen on the basis of the Newey-West methodology as a result of it robustness 

in the face of serial correlation and time dependent heteroscedasticity. See Table 4.2. 
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Table 4.2: Augmented Dickey Fuller and Philips Perron Unit Root Tests 

Variable 

ADF test 

statistic 

ADF Critical 

values 

R
em

a
rk

 

Phillips-

Perron 

PP critical 

values 

R
em

a
rk

 

RGDPPC -3.353102 -2.991878* I(1) -3.353102 -2.991878* I(1) 

INDQ -4.804363 -3.737853** I(1) -4.804363 -3.737853** I(1) 

REC -5.137608 -3.737853** I(1) -5.137608 -3.737853** I(1) 

CUR -3.197181 -2.991878* I(1) -3.197181 -2.991878* I(1) 

NRR -5.417311 -3.737853** I(1) -5.417311 -3.737853** I(1) 

Note: **denote significance at 1%, *denote significance at 5%, 

Source: Author’s Result Using E-Views 8 by the Author 

From the result above, both Augmented Dickey Fuller and Philips Perron Unit Root Tests results 

indicate that all the variables became stationary at first difference. Also, while real GDP per capita 

and capacity utilization rate were stationary at 5% level, industrial sector's output, renewable 

energy consumption and natural resource rent were stationary at 1% level. Next, we check if there 

is at least a linear combination of the series. 

 

4.3   Testing for Co-integration 

Co-integration tests are normally conducted to examine the presence of long-run linkage between 

the series in the model. This work therefore applies the approach advanced by Johansen (1988) 

and Johansen and Juselius (1990). By adopting the technique provided by Johansen and Juselius 

(1990), the Max-Eigen and Trace tests were employed to evaluate the number of possible co-

integrating vectors. Result of the analysis of the Johansen co-integration rank test are shown in 

Table 4.3. The test statistics reveals that the hypothesis of no co-integration can be discarded. In 

the other hand, the results reveal the existence of two (2) co-integrating vectors from both the 

Trace and Max-Eigen test statistics at 1% level of significance. Judging from the submission by 

Pesaran (1997), the implication is that, there is stable long run equilibrium among the series under 

consideration and this is central in the area of policy formulation.  

 

Table 4.3: Johansen Co-integration Test results 

Null 

Hypothesis 

Trace 

Statistics 

Critical 

value at 

5% 

Critical 

value at 1% 

Max-Eigen 

Statistics 

Critical 

value at 5% 

Critical 

value at 1% 

ɤ = 0 133.4424 59.46 66.52 82.13811 30.04 35.17 

ɤ ≤ 1 51.30426 39.89 45.58 30.71756 23.80 28.82 

ɤ ≤ 2 20.58670 24.31 29.75 14.53510 17.89 22.99 

ɤ ≤ 3 6.051596 12.53 16.31 4.753281 11.44 15.69 

ɤ ≤ 4 1.298315 3.84 6.51 1.298315 3.84 6.51 

Note: ɤ represents number co-integrating vectors 

Source: Author’s Computation Using E-Views 8 
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4.4 Vector Error Correction Mechanism 

The proof of a long-run equilibrium among the series does not clearly identify the mechanisms 

through which the variables interact. Nevertheless, such channels are captured by the Vector Error 

Correction results presented in Table 4.4 below.  

 

Table 4.4: Vector Error Correction Estimates  

Adjusted Sample : 1993 2015 

23 Observations after adjustments 

Table 4.4 shows standard errors in ( ) and t-statistics in [ ] 

      
  DEPENDENT/EXPLAINED VARIABLES 

 

Error Correction: D(RGDPPC) D(INDQ) D(REC) D(CUR) D(NRR) 

ECM(-1) 

-0.186898 -0.001245 -1.58E-05 -1.13E-05 -0.000209 

 (0.05736)  (0.00480)  (1.1E-05)  (2.6E-05)  (5.9E-05) 

 [-3.25838] [-0.25931] [-1.43951] [-0.43088] [-3.51599] 

IN
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 /
  

 E
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O
R
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 -0.231441 -0.000737 -1.28E-05 -7.78E-05 -0.000123 

D(RGDPPC(-1))  (0.28108)  (0.02352)  (5.4E-05)  (0.00013)  (0.00029) 

 [-0.82341] [-0.03135] [-0.23789] [-0.60522] [-0.42324] 

  0.612112  0.013671  1.53E-05  6.99E-05 -0.000624 

D(RGDPPC(-2))  (0.20985)  (0.01756)  (4.0E-05)  (9.6E-05)  (0.00022) 

 [2.91691] [0.77848] [ 0.38042] [ 0.72796] [-2.86811] 

  0.950472 -0.241628 -0.000647  0.002189 -0.004505 

D(INDQ(-1))  (4.20368)  (0.35177)  (0.00081)  (0.00192)  (0.00436) 

 [0.22611] [-0.68688] [-0.80312] [1.13838] [-1.03392] 

 -7.659347 -0.097602 -0.000195 -0.001462 -0.000595 

D(INDQ(-2))  (3.74711)  (0.31357)  (0.00072)  (0.00171)  (0.00388) 

 [-2.04407] [-0.31126] [-0.27155] [-0.85276] [-0.15319] 

  1244.553  39.72809 -0.460848 -1.045313 -2.720448 

D(REC(-1))  (1402.88)  (117.397)  (0.26882)  (0.64166)  (1.45423) 

 [0.88714] [0.33841] [-1.71431] [-1.62907] [-1.87072] 

  716.3326  52.59625 -0.210523  0.430191 -0.391637 

D(REC(-2))  (1333.37)  (111.580)  (0.25550)  (0.60987)  (1.38217) 

 [0.53723] [0.47138] [-0.82395] [0.70539] [-0.28335] 

  48.25102  41.64238 -0.234161  0.641815 -1.665540 

D(CUR(-1))  (527.752)  (44.1637)  (0.10113)  (0.24139)  (0.54707) 

 [0.09143] [0.94291] [-2.31546] [ 2.65886] [-3.04449] 

 -1283.151  58.58196 -0.113202 -0.409562 -0.716259 

D(CUR(-2))  (713.708)  (59.7250)  (0.13676)  (0.32644)  (0.73983) 

 [-1.79786] [0.98086] [-0.82773] [-1.25463] [-0.96814] 

  75.92236 -10.01036  0.076490 -0.070259  0.094198 

D(NRR(-1))  (174.353)  (14.5904)  (0.03341)  (0.07975)  (0.18073) 

 [0.43545] [-0.68609] [2.28945] [-0.88102] [0.52119] 

  163.2240 -13.23272  0.029684  0.228804 -0.280535 

D(NRR(-2))  (187.815)  (15.7169)  (0.03599)  (0.08590)  (0.19469) 

 [0.86907] [-0.84194] [0.82478] [2.66347] [-1.44094] 

         R-squared  0.642602  0.467578  0.557201  0.622661  0.762473 

Adj. R-squared  0.344770  0.023893  0.188202  0.308212  0.564533 

         F-statistic  2.157599  1.053852  1.510035  1.980164  3.852050 

Source: Author’s Computation Using E-Views 8 
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From the Real GDP per capita model, the coefficient of 1period lagged error correction factor is 

appropriately signed and is statistically significant (as revealed by the resultant t–ratio) with the 

speed of adjustment of about 19%. This shows that, about 19% of the short-run disequilibrium in 

real GDP per capita is corrected periodically (every 12months). A statistically significant error 

correction factor is another platform to demonstrate the existence of long run association 

(Kalimand Hassan, 2013). 

 

From Table 4.4 above, 1period lagged real GDP per capita was found to demonstrate a proof of 

sign reversal in all equations. In other words, it was found to be negatively though, insignificantly 

related to all the variables including its current level. Similarly, 2periods lagged value of Real 

Gross Domestic Products per capita was found to be positively and significantly related to its 

current level while it maintained a significant inverse relationship with natural resource rent.  

 

Furthermore, 2periods lagged value of industrial sector’s outputs was only found to be significant 

at 5% level in real GDP per capita equation with a negative coefficient suggesting that, the 

industrial sector has not been given adequate attention, while the inherent benefits are yet to be 

optimized. It also reveals that, policy makers have in time past disappointed the Nigeria’s 

industrial sector which has in turn disappointed the Nigerian economy. Also, the result indicates 

a positive though insignificant relationship between 1period lag industrial sector’s outputs and 

economic development in Nigeria. This result further validates previous findings by Friday, Elijah 

and Frances (2014), who submitted that the cardinal objectives of industrialization are yet to be 

significantly actualized particularly in the area of domestic resource utilization. 

 

From the VECM result also, 1period lagged renewable energy consumption has a negative and 

statistically significant correlation with current value of renewable energy consumption, capacity 

utilization rate and natural resource rent, while a direct but statistically insignificant relationship 

was observed in the case of real Gross Domestic Products per capita and industrial sector’s outputs, 

indicating that, renewable energy has not been fully utilized in the country to yield the desired 

effects on the development of the Nigerian economy. This finding on the positive link between 

renewable energy and economic development further corroborates previous studies by Mustapha 

and Yasemin (2013) and Masih and Masih (1997) among others who used different proxies. 

 

Furthermore, past value of capacity utilization rate was found to be statistically significant in all 

equations (with the exception of industrial sector’s outputs relation). In addition, while it was 

found to be significant at 5% level in the both renewable energy consumption, capacity utilization 

rate and natural resource rent model, it was evidently found to be significant at 10% level in real 

GDP per capita equation. In similar version, lagged value of natural resource rent was found to be 

significant in both renewable energy consumption and capacity utilization rate relation at 5% 

level.In summary, it was observed that, industrial sector’s outputs, renewable energy consumption, 

capacity utilization rate and natural resource rent in their 1period lags, impact ‟positively” on real 

Gross Domestic Products per capita with a coefficient of 0.95, 1244.55, 48.25 and 75.92 

respectively, but their impacts are not significantly felt as evidenced by their corresponding t–

ratios. It however borders on the problem of resources under–utilization in the country.  

In conducting a Vector Error Correction analysis, it is very fundamental to examine the 

appropriateness of the length of lag considered in the estimation process and this is achieved with 

the aid of VEC Lag Exclusion Wald Tests. The result of the lag order selection test revealed that, 
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the lag structure (1,2) considered in our estimation was appropriate (optimal) as revealed by the 

probabilities (0.04) and (0.00) of the Chi-squared test statistics. This is further evidenced in Table 

4.5 below.  

Table 4.5: VEC: Lag Exclusion Wald Tests 

Sample: 1990 2015 

Included observations: 23 

Chi-squared test statistics for lag exclusion: Numbers in [ ] are p-values 

 D(RGDPPC) D(INDQ) D(REC) D(CUR) D(NRR) Joint 

DLag 1  1.443159  2.950363  12.66110  16.96655  13.92198  423.6828 

 [ 0.919535] [ 0.707638] [ 0.026770] [ 0.004564] [ 0.016113] [ 0.000000] 

DLag 2  11.50656  2.784270  2.372317  8.415880  19.39636  187.5709 

 [ 0.042212] [ 0.733203] [ 0.795589] [ 0.134756] [ 0.001621] [ 0.000000] 

Df 5 5 5 5 5 25 

Source: Author’s Computation Using E-Views 8 

4.5 Structural Stability Analysis: Variance Decomposition and Impulse Response 

Function                                                                                 

The study further considered the analysis of the structural stability by utilizing the forecast error 

variance decomposition (FEVD) and its counterpart Impulse Response Function (IRF), which are 

very important in discussing transmission mechanisms. FEVD indicates the fraction of unexpected 

shocks in a variable that is linked to its own innovations as well as shocks of other series in the 

structural system while IRF reveals the dynamic responses of a variable to an innovation due to 

another variable over the estimation period. The FEVD and IRF results are indicated in table 4.6 

and table 4.7 respectively. 

 

Table 4.6: Variance Decomposition of Real GDP Per Capita  

 Variance Decomposition of RGDPPC: 

 Period S.E. RGDPPC INDQ REC CUR NRR 

 1  6303.781  100.0000  0.000000  0.000000  0.000000  0.000000 

 2  11016.65  85.45544  8.687840  1.929779  2.753335  1.173604 

 3  17242.42  82.97876  11.85152  0.828658  3.346065  0.995004 

 4  23465.18  80.68811  11.09672  0.705923  6.723083  0.786165 

 5  30669.99  77.08487  12.77093  1.030654  8.242149  0.871400 

 6  38723.10  74.89333  12.49177  1.302774  10.43028  0.881847 

 7  47490.89  72.64941  11.35600  2.571933  12.60618  0.816480 

 8  57140.11  70.47578  10.45170  3.800285  14.50570  0.766535 

 9  67310.82  68.46916  9.728738  4.908708  16.15998  0.733414 

 10  77860.46  66.64813  8.993241  6.106789  17.57116  0.680680 

 Cholesky Ordering: RGDPPC INDQ REC CUR NRR 

Source: Author’s Computation Using E-Views 8 

From the table above, the forecast error variance decomposition of real Gross Domestic Products 

per capita(a proxy for economic development) by own innovations accounts for 100% in the first 

year while industrial sector’s outputs, renewable energy consumption, capacity utilization rate and 

natural resource rent account for 0.00% respectively. Real Gross Domestic Products per capital 

accounts for about 85.46% of own shock in the second year while industrial sector’s outputs, 
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renewable energy consumption, capacity utilization rate and natural resource rent account for 

8.69%, 1.93%, 2.75 % and 1.17% in the same year respectively. 

 

Real Gross Domestic Products per capital accounts for about 77.08% of own innovations in the 

fifth year while industrial sector’s outputs, renewable energy consumption, capacity utilization 

rate and natural resource rent account for 12.77%, 1.03%,  8.24% and 0.87% in the same year 

correspondingly. This indicates that, the shocks of renewable energy consumption and natural 

resource rent had only marginal effect on economic development in that year. About 72.65% of 

own shocks was witnessed in the seventh year while shocks due to industrial sector’s outputs, 

renewable energy consumption, capacity utilization rate and natural resource rent were 11.36%, 

2.57%,  12.61% and 0.82% in the same year congruently. It is evident that both renewable energy 

consumption and capacity utilization rate made their highest impacts in the tenth year while the 

contribution of industrial sector’s outputs and natural resource rent to the shocks in real Gross 

Domestic Products per capitawere most felt in the fifth and second year respectively, over the ten 

year horizon.  

 

In addition, innovations due to own shocks ranged from 66.65% to 100% over the ten-year 

estimation period. The shocks of industrial sector’s outputs which accounts for the forecast error 

variance of real Gross Domestic Products per capita, alternated between 8.69 and 12.77% over the 

period under review. Also, the innovations of renewable energy consumption ranged from 0.71 to 

6.11% while that of capacity utilization rate and natural resource rent ranged from 2.75 to 17.57% 

and 0.68 to 1.17% in that order. The significance of the FEVD results, in this regard is that, own 

innovations and to an extent, shocks in industrial sector’s outputs and capacity utilization rate are 

the leading sources of variations in real Gross Domestic Products per capita in Nigeria. We 

examine the Impulse Response of real GDP per capita in Nigeria as follows; 

 
Table 4.7: Impulse Response of Real GDP Per Capita 

 Response of RGDPPC: 

 Period RGDPPC INDQ REC CUR NRR 

 1  6303.781  0.000000  0.000000  0.000000  0.000000 

 2  7998.543 -3247.173  1530.394  1828.012 -1193.467 

 3  11957.52 -4968.957  348.5687  2570.263 -1238.463 

 4  14056.46 -5085.815 -1193.026  5202.923 -1170.720 

 5  16757.59 -7683.055 -2409.961  6364.852 -1966.742 

 6  19947.73 -8196.458 -3136.875  8880.883 -2241.938 

 7  22704.94 -8295.179 -6202.593  11310.09 -2278.523 

 8  25739.18 -9226.356 -8128.472  13758.35 -2571.485 

 9  28304.33 -9976.843 -9915.749  16079.73 -2863.884 

 10  30630.26 -10218.04 -12157.62  18249.39 -2834.676 

Cholesky Ordering: RGDPPC INDQ REC CUR NRR 

Source: Author’s Computation Using E-Views 8 

Table 4.7 reports estimates from the impulse response function of real GDP per capita as against 

its own shocks and the shocks of industrial sector’s outputs, renewable energy consumption, 

capacity utilization rate and natural resource rent over a ten year projection. The time length will 

facilitate the inclusion of both the short-run, medium-run and long-run responses of real GDP per 
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capita to other series employed in the study. The result shows that real GDP per capita has a 

positive relationship with its past values as well as capacity utilization rate throughout the entire 

estimation period. Conversely, in its own response to the shocks of industrial sector’s outputs and 

natural resource rent, a negative relationship was revealed throughout the period of ten years 

projected. Finally, in its response to the total shocks of renewable energy consumption, it 

alternated between positive and negative in the third and fourth year. Specifically, while it 

maintained a direct relationship with the shocks of renewable energy consumption between the 

first and third year, the response however turned negative between the forth and tenth year. 

 

4.6 Policy Implications of Findings 
From the results of the vector error correction model, two variables were found to be of particular 

importance but exhibited sign reversal. These are industrial sector’s outputs and capacity 

utilization rate. Shocks originating from these variables were further found to cause major effects 

in the level of real GDP per capita. The key inference that can be drawn here is that, mere increases 

in the physical values of these series may not automatically yield positive outcomes, but the right 

inputs mix must be determined and utilized to bring about the desired volume of outputs which 

will transform the Nigeria’s industrial system into the level that shall be capable of unleashing the 

wind of rapid economic development in the country. 
 

 

5.0 Conclusion  

This study set out to determine the causal link, if any, between industrialization, renewable energy 

and economic development in Nigeria, for the period of 1990-2015, using co-integration and 

vector error-correction methodology. Results from the vector error-correction model revealed that, 

only 2-period lagged values of industrial sector’s outputs and capacity utilization rate impact 

significantly on real Gross Domestic Products per capita while industrial sector’s output, 

renewable energy consumption, capacity utilization rate and natural resource rent in their 1-period 

lags, impact positively but insignificantly on real Gross Domestic Products per capita. 

Industrialization on its own part has not helped the economy meaningfully probably due to issues 

relating to inefficient resource utilization in the country. Both industrialization and renewable 

energy are expected to significantly reduce the ravaging impacts of unemployment and inflation 

in the country by increasing outputs and employment opportunities as well as improving the 

standard of living of the citizenry.  

 

The study further revealed that about 19% of the short-run fluctuations in real Gross Domestic 

Products per capita model offsets within 12 months. The study recommends the institutionalization 

of a more reliable and inclusive energy governance strategy with a view to stabilizing the sources 

of energy as well as enhancing industrial outputs in the country through diversification of the 

productive base of the economy and by exploring more innovative alternative sources of energy 

and energy mix towards boosting the Nigerian economy. This should include exploiting and taking 

advantage of Nigeria’s vast potential alternative sources of energy such wind, solar, ocean and 

tidal energy that have not been fully explored and utilized in Nigeria. 

 

 

 



Journal of Finance, Banking and Investment, Vol. 5, No. 1, 2019. www.absudbfjournals.com. 
 

 

190 
 

References 

Adeola, F. A. (2005). Productivity performance in developing countries: Case study of Nigeria. 

United Nations Industrial Development Organization (UNIDO) Report. 

 

Adebayo, C. (2014). How is 100% renewable energy possible for Nigeria? Research Associate, 

Global Energy Network Institute (GENI). 

 

Ajayi, O. O.  and Ajayi, O. O. (2013). Nigeria’s Energy Policy: Inferences, analysis and legal 

ethics toward RE Development. Energy Policy,61, 61-62. 

 

Alam, M. S. (2006). Economic growth with energy.Munich Personal RePEc Archive 

(MPRA),12(6),1-25. 

 

Amadi, S. (2015). From megawatts to actual delivery: Bottlenecks and solutions. Lecture 

delivered at the NAPE Specialized Change Workshop held in Lagos, Nigeria, on 14 July 

2015. 

 

Amakom, U. (2012).Manufactured exports in sub-Saharan African economies: Econometric test 

for exporting hypothesis.American International Journal of Contemporary Research, 2(4), 

195-206. 

 

Alawiye, A. (2011). The power sector and industrial development in Nigeria. Thesis of Bachelor 

of Business Administration, Lahti University of Applied Sciences degree programme in 

international business. 

 

Ayodele, A. I. andFalokun, G. (2003).The Nigerian economy: Structure and pattern of 

development: JODAD Publishers. 

 

Beaudreau, B.C. (2005). Engineering and economic growth. Structural Change and Economic 

Dynamics, 16(2),211–220. 

 

Bernard, O. A. andAdenuga, O. (2016).  Is energy consumption relevant to industrial output in 

Nigeria? European Journal of Research in Social Sciences,4(4), 1-14. 

 

Bhattacharyya, S.C. (2006). Renewable energies and the poor: Niche or Nexus?Energy Policy 

659. 

 

Cheng, B.S.and Lai, T.W. (1997). Aninvestigation of co-integration and causality between energy 

consumption and economic activity in Taiwan. Energy Economics, 19(4), 435-444. 

 

Daily Trust Info (2014). Adopting renewable energy in Nigeria. Renewable energy programme, 

Ministry of Environment, Nigeria. 

 

Dickey, D. A. andFuller, W. A. (1981). Likelihood ratio statistics for autoregressive time series. 

Econometrica, 49, 1057-1072. 

 



Journal of Finance, Banking and Investment, Vol. 5, No. 1, 2019. www.absudbfjournals.com. 
 

 

191 
 

Eberhard, A.  andNawaal, G. K.  (2015). Light inside: The experience of independent power 

projects in Nigeria. 

 

Elijah, U. andNsikak, J. (2013). Energy requirements and industrial growth in Nigeria: An ARDL 

approach. Proceedings of the NAEE/AEE conference on energy resource management in 

a federal system, challenges, constraint, and strategies, Nigeria. Pp. 74-96. 

 

Enang, B. (2010). Industrial development, electricity crisis and economic performance in Nigeria. 

European Journal of Economics, Finance and Administrative Sciences, 18(18), 106-121.  

 

Engle, R. F. andGranger, C. W. J. (1987).Cointegration and error correction: Representation, 

estimation and testing.  Econometrica,55, 251-276 

 

Etim, K. and Oni, A. (2012). Nigeria“In David L. Schwartz (ed.), Theenergy regulationand 

markets review (Law Business Research Ltd, 2012) 200. 

 

Ezeh, M. C. and Kenneth, U. N. (2016).Electricity supply and output in Nigerian manufacturing 

sector.Journal of Economics and Sustainable Development, 7(6), 154-163. 

 

Friday, E., Udoh, E. and Frances, O. (2014). Globalization and the industrial development of 

Nigeria: Evidence from time series analysis.International Review of Social Sciences and 

Humanities,6(2), 12-24. 

 

Granger, C. W. J. andNewbold, P.  (1977).Forecasting economic time series. New York: 

Academic Press,  

 

Johansen, S. and Juselius, K. (1990). Maximum likelihood estimation and inference on co-

integration with applications to the demand for money.Oxford Bulletin of Economics and 

Statistics, 52, 169-210. 

 

Johansen, S. (1991). Estimation and hypothesis testing for cointegration vectors in Gaussian vector 

autoregressive models. Econometrica,59, 1551-1580. 

 

Johansen, S. (1988) Statistical analysis of co-integrating vectors. Journal of Economic Dynamics 

and Control, 12, 231-254.  

 

Kalim, R. and Hassan, M.S. (2013). Military expenditure and poverty in Pakistan: A complex 

phenomenon. Proceedings of 3rd International Conference on Business, School of Business 

and Economics, University of Management and technology, Lahore, Pakistan. 

Masih, A. M. M. and Masih, R. (1997). On the temporal causal relationship between energy 

consumption, real income and prices: Some new evidence from Asian energy dependent 

NICs based on amultivariate co-integration error-correction approach. Journal of Policy 

Modelling, 19, 417-440. 

 



Journal of Finance, Banking and Investment, Vol. 5, No. 1, 2019. www.absudbfjournals.com. 
 

 

192 
 

Mustafa, S.and Yasemin, D. (2013).The relationship between energy consumption and economic 

growth: Evidence from a structural break analysis for Turkey.NuhNaciYazgan University, 

Faculty of Economics and Administrative Sciences, Kayseri, Turkey. 

 

Newsom, C. (2012). Stakeholder democracy network renewable energy potential in Nigeria 

energy information association. First published by the International Institute for 

Environment and Development. 

 

Ogbu, O. (2012). Towards inclusive growth in Nigeria.The Brooking Institution’s Global 

Economy and Development Policy PaperNo. 2012-03, June, 1-17. 

 

Olawuyi, D. (2013). Power generation through renewable energy sources: An analysis of the legal 

barriers and potentials in Nigeria. Resources, Energy and Development Journal10(2). 

 

Oniemola, P. K. (2015).Powering Nigeria through renewable electricity investments: Legal 

framework for progressive realization; AfeBabalola University. Journal of Sustainable 

Development, Law and Policy, 6(1). 

 

Perasan, M.H. (1997). The role of economic theory in modelling the long-run.The Economic 

Journal, 10, 178-191. 

Renewable Energy Policy Network for the 21st Century (REN21) Global status report (2016). 

 

Renewable Energy Policy Network for the 21stCentury (REN21) Global status report (2018). 

 

Sede, I. P. andIzilein, E. (2013). Economic growth and globalization in Nigeria: A causality 

analysis. Asian-African Journal of Economics and Econometrics, 13(2), 145-159. 
 

Stern, D. I. (2012). Economic growth and energy.Encyclopedia of energy, 2, 35-51. 
 

Oyedepo, S.O. (2012). Efficient energy utilization as a tool for sustainable development in 

Nigeria. Renewable and Sustainable Energy Reviews, 2583-2589. 
 

Trading Economics (2016).Industrial production indices in Nigeria. 
 

Todaro, M. and S. Smith (2006). Economic development (9th ed); Addison- Wesley, London. 

 

Uniamikogbo, S. O. (1996). Nigeria’s non-oil export sector: An analysis and some issues for 

consideration Beyond Adjustment: The Nigerian Journal of Economic and Social Studies, 

38(2). 

World Bank (2014) Nigeria power sector guarantee project (World Bank Development Indicators. 

Washington D.C. 

Yu, E.S.H and Choi, J. Y. (1985). The causal relationship between energy and GNP: An 

International comparison. The Journal of Energy and Development,10(2), 249-272. 

 

 

 

 

 


