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Abstract: Energy is far and wide regarded as a driving force behind manufacturing sector production. 

However, energy intensity is a measure of how efficiently energy is used in the manufacturing sector. This makes it 

crucial to examine energy efficiency and manufacturing sector performance in Nigeria from 1986-2017. Time series 

secondary data sourced from CBN Statistical Bulletin and International Energy Agency on manufacturing sector 

contribution to GDP as proxy for manufacturing sector performance was used as dependent variable, while energy 

efficiency proxy by energy intensity with labour and capital intensity as the independent variables. The study 

employed estimation techniques of ADF unit root test, Johansen co-integration test and Error Correction Model. The 

results based on Error Correction Model revealed that 65% of the deviation in the variables employed in the study 

would be restored in one year. It was also revealed that energy intensity, labour intensity and capital intensity had 

significant positive impact on manufacturing sector contribution to GDP in Nigeria within the study period. The 

study concluded that increased in energy intensity, labour intensity and capital intensity led to increase in 

manufacturing sector performance in Nigeria within the study period. Based on the findings, the study recommended 

that government should ensure there is increase in the amount of energy intensity so as to enhance manufacturing 

sector performance in Nigeria. Government and Non-Governmental organizations should also make sure that the 

amount of labour intensity is also increased in order to promote the performance of manufacturing sector in Nigeria. 

Finally, government should ensure that adequate provisions are made in the energy sector in order to increase the 

amount of capital intensity in the manufacturing sector so as to improve its performance in Nigeria. 

      Keywords: Energy Intensity, Labor Intensity, Capital Intensity and Manufacturing Sector. 

 

1. Introduction 
Energy is one of the fundamental factor inputs whose contributions cannot be neglected in the 

production processes among manufacturing firms in developed and developing countries of the world. 

However, manufacturing sector in Nigeria is by no means exceptional of the use of energy such as 

electricity, coal and natural gas towards increasing its performance so as to increase contributions to Gross 

Domestic Product (GDP).  

Energy efficiency is a concept expressed by a set of measures or the effects of those measures 

whose objective is a reduction of energy consumption such that consumer satisfaction is maintained. 

Energy efficiency is not simply confined to management of demand, but can also be applied to 

production, transport and distribution of energy. A common indicator of energy efficiency is the index of 

energy intensity which measures the quantity of energy required to generate one dollar unit of aggregate 

output of manufacturing output in Nigeria (Adeola, 2008).  

Energy efficiency is expression used in diverse ways, depending on the framework. However, it is 

the consumption of energy in the most cost effective manner to carry out a manufacturing process or 

provide a service whereby energy waste is minimized and the overall consumption of primary energy 

resources is reduced. According to the Aspen Institute Centre for Business Education (2009), energy 

efficiency is the ability to generate the same economic output with less energy input.     

Nigeria as a country is opportune to huge energy resources, which serves as a sufficient chance to 

transform her economy by improving the performance of manufacturing sectors. However, Nigeria has 

not devoted equal attention to her abundant energy resources efficiently. Her efforts have been 
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concentrated on the development, exploitation and utilization of crude oil and gas for fiscal objectives and 

the electric power to generate electricity to power the economy (Adeola, 2008). 

Energy efficiency in the manufacturing sector often requires investment that is expected to compete 

with revenue-generating projects towards improving its performance. However, many firms do not put 

priority to energy issues (perhaps because of bounded rationality) and may be unaware of the relative 

efficiency level which in turn often reduce the amount of manufacturing sector output in Nigeria 

(Abdelaziz, Saidur and Mekhilef, 2011).  

Shegene (2007) asserted that energy intensity is the amount of energy used or consumed per work 

units. Hence, the amount of energy used by manufacturing sector is known as its energy intensity. For 

instance, in 1990, Nigeria energy intensity had been diminishing due to the widespread state of affairs in 

the world oil market and the domestic price of petroleum product which would have been used by 

manufacturing sector to increase level of output and its performance. With regards to poor state of energy 

supply in the country, most manufacturing firms are dejected by sky-scraping cost of production (IEA, 

2015). 

In 2015, energy intensity which is an indicator of energy efficiency in Nigeria manufacturing sector 

was recorded as 6 Mega/Joule (6 MJ) per dollar of GDP. However, it fluctuated substantially in to about 

6MJ per dollar of GDP in 2015. Within the period of 2004 to 2005, Nigeria recorded energy intensity of 

8MJ. From 2006 to 2008, Nigeria recorded continuous decline in energy intensity to 7MJ. In spite of the 

implementation of energy policy to revamp energy intensity, Nigeria economy still recorded further turn 

down in the amount of energy intensity from 7MJ as recorded in 2006-2008 to 6MJ from 2009 to 2015 

(International Energy Agency, 2015). 

As a result of continuous fall in energy intensity in the Nigerian, Nominal GDP growth of 

Manufacturing in the fourth Quarter of 2016 stood at 3.56% (year-on-year), 3.37%  lower than the 6.93% 

recorded in the corresponding period of 2015. Growth however, reflected a significant increase relative to 

the third quarter of 2016 when a decline of 2.93% was recorded. On Quarter-to-Quarter basis, the sector 

grew by 7.03%.. However, the  Contribution of Manufacturing to Nominal GDP was 8.34% in the fourth 

quarter of 2017, lower than the 9.09% recorded in the corresponding period of 2015, and 8.59% in the 

third quarter of 2016 (National Bureau of Statistics, 2017).  

Real GDP growth in manufacturing remained negative in Q4 2017: a contraction of 2.54% was 

recorded (year-on-year). This was an improvement relative to the decline of 4.38% recorded in the third 

quarter, but still low relative to the growth of 0.38% recorded in the fourth quarter of 2015. For full year 

2016, the manufacturing sector in real terms contracted by 4.32% compared to a decline of 1.46% 

recorded in 2015. The cause of such contraction is due to number of challenges face by manufacturing 

sector in 2017; such challenges include higher costs of imported inputs, higher energy costs, and 

expensive price of petroleum products as alternative source of energy. 

 

1.1. Research Questions 
I. What is the impact of labor intensity on manufacturing sector performance in Nigeria? 

II. What is the impact capital intensity on manufacturing sector performance in Nigeria? 

III. What is the impact of energy intensity as an indicator of energy efficiency on manufacturing 

sector performance in Nigeria? 

 

1.2. Research Objectives 
The main objective of the study is to examine energy efficiency and manufacturing sector 

performance in Nigeria. The specific objectives of the study are; 

 

I. To determine the impact of labor intensity on manufacturing sector performance in Nigeria. 

II. To investigate the impact of capital intensity on manufacturing sector performance in Nigeria. 

III. To ascertain the impact of energy intensity as an indicator of energy efficiency on 

manufacturing sector performance in Nigeria. 

 

2. Literature Review 
Bernard and AdenugaOludare (2016) investigated the contribution of energy consumption on output 

of industrial sector in Nigeria. Time series data from the period of 1980 to 2013 on energy consumption 

and industrial output was employed. The error correction mechanism was used to analyses. Data used for 

the analysis includes Energy consumption (oil consumption, gas consumption, electricity consumption 

and coal consumption) and the output of industrial sector in Nigeria. In addition to the explanatory 
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variable is carbon dioxide emission from the use of energy in Nigeria. The result of the ECM shows that 

all the variables used in the study are characterized with a positive trend. The study provides some 

evidence in support of long-run relationship between energy consumption and industrial output in Nigeria. 

The ECM result provides strong evidence in support of convergent relationship between energy 

consumption and industrial output in Nigeria. The study revealed that the entire variable contributed 

positively to industrial output in Nigeria.  

Bernard, Adenuga and Nnadi (2016) measuring energy efficiency in Nigeria: energy intensity and 

energy-GDP elasticity approach. The study employed secondary data on energy consumption and 

economic growth sourced from IEA of US. The study adopted a descriptive analysis in the form of trends 

and chats. The results show that energy efficiency in Nigeria has been on the decrease within the 

understudy period. The study concluded that energy has not been efficiently used in Nigeria. 

Erbaykal (2008) examined the relationship between disaggregated energy consumption and 

economic growth with evidence from Turkey. A time series data on energy consumption and economic 

growth was analyzed using the Auto Regressive Distributed Lag (ARDL) Bounds test developed by 

Pesaran at al (2001). The bounds test revealed the existence of co integration relationship between the 

variables. Employing the same method, Olumuyiwa, (2013). analyzed the relationship between energy 

consumption and economic growth in Nigeria from 1970 to 2005. The result shows a long run relationship 

between total energy consumption, oil consumption and economic growth while no long run relationship 

is found between gas consumption, electricity consumption and economic growth. 

Gbadebo and Okonkwo (2009) investigate the contribution of energy consumption on economic 

performance in Nigeria. Co- integration and error correction technique was employed. The results 

revealed that along run relationship exists between energy consumption and economic growth. The result 

further shows that there is a positive relationship between crude oil consumption, electricity consumption 

and real Gross Domestic Product in Nigeria.  

Noor and Siddiqi (2010) employed co- integration and Ordinary Least Square techniques to analyze 

the relationship between per capita energy consumption and per capita GDP in Nigeria (1971 to 2006). 

The co integration result shows a strong long run relationship between variables in the model. The long 

run estimated equation shows a negative relationship between the per capita energy consumption and per 

capita GDP, while the causality test reveals a unidirectional causality running from GDP to electricity 

consumption in the short run. 

Shaari, Hussein and Ismail (2012) studied the relationship between energy consumption and 

economic growth in Malaysia using the time series data between 1980 and 2010.The estimation technique 

employed are co- integration and Ganger causality test. The result of the study indicates a long-run 

relationship between variables. The causality test revealed a unidirectional causality running from GDP to 

electricity consumption, Gas to GDP in Malaysia. 

Akomolafe, Danladi and Babalola (2012) employed Granger causality test approach to examine the 

relationship between electricity consumption and economic growth in Nigeria. Time series data between 

1971-2010 on GDP per capita, electricity consumption, per capita foreign direct investment and total 

energy used in the country was used. The result shows that two way causality exist between electricity 

consumption and GDP, a one way causality running from foreign direct investment to GDP, electricity 

consumption to foreign direct investment and energy used to foreign direct investment. 

Shahbaz, Muhammad and Talat (2012) examine how energy consumption spur economic growth in 

Pakistan. The ARDL bounds testing approach was used to analyses the relationship between renewable 

energy consumption and non-renewable energy consumption, capital, labor, and economic growth. The 

result shows the existence of co integration between variables. The causality analysis using the VECM 

confirms the existence of feedback hypothesis between renewable and non-renewable energy 

consumption and economic growth in Pakistan. 

Baghedo and Atima (2013) examined the impact of petroleum on economic growth in Nigeria using 

time series data from 1981 to 2011. The variables employed were GDP, oil revenue, corruption perception 

index and foreign direct investment in Nigeria. The error correction result revealed that all the explanatory 

variables contributes significantly to GDP in Nigeria. 

Olumuyiwa (2013) examined the interaction between economic growth, domestic energy 

consumption and energy prices in Nigeria. The error correction method was employed to measure the 

interaction between per capita energy consumption, per capita real Gross Domestic Product and domestic 

energy prices. The three variables were specified as endogenous variables. The models were specified 

having each variable influencing the other in a system of equations. The result revealed strong interactions 

between variables. 
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Aguegboh and Madueme (2013),examined the nexus between energy consumption and economic 

growth with evidence from Nigeria. The vector auto regression model and the co integration technique 

were adopted. Their study contradicts other study on energy consumption and economic growth in 

Nigeria. A unidirectional causality was observed between petroleum consumption to GDP, gas 

consumption to GDP and capital to GDP. Furthermore, the impulse response result shows that energy 

consumption do not contribute to economic growth in Nigeria. On the contrary, capital formation 

contributes to economic growth as oppose to labor force that does not contribute to GDP in Nigeria. 

Bamidele and Mathew (2013) examine energy consumption and economic growth nexus in Nigeria. 

The error correction mechanism was used to analyze the influence of total energy consumption, consumer 

price index, monetary policy rate, credit available to private sector on economic growth in Nigeria. The 

result of the study revealed that all the explanatory variables significantly influence output growth in the 

short run. 

Sari, Ewing and Soytas (2008), employed time series data on energy consumption and industrial 

production in the United State to examine the relationship between disaggregated energy consumption and 

industrial production. The Auto Regressive Distributed Lag model was used. Variable employed in the 

model are both renewable and non-renewable energy sources in the form of fossil fuel, conventional 

hydroelectric power, solar, waste and wind energy, coal, natural gas and industrial output. 

Ziramba (2009) investigate the relationship between energy consumption and industrial output and 

employment in South Africa using annual time series data from 1980 to 2005. The co integration and 

Toda-Yamamota (1995) technique to Granger causality test was used. The co integration result revealed 

that industrial output and employment are strong force for driving electricity consumption in South 

Africa. A bi-directional causality was observed between oil consumption and industrial output. Causality 

was shown between employment and electricity consumption as well as coal consumption and 

employment in South Africa. 

Qazi, Ahmed and Mudassar (2012) investigated the relationship between energy consumption and 

industrial output in Pakistan. Annual time series data on disaggregated energy consumption and industrial 

output from 1972 to 2010 was analyzed using Vector Auto Regressive method. The co integration test 

result revealed that a long run equilibrium relationship exist between the variables in the model. The long 

run coefficient of the model shows that disaggregated energy consumption has positive and significant 

effect on industrial output in Pakistan. 

Esso (2010) investigates the long-run and the causality relationship between energy consumption 

and economic growth for seven Sub-Saharan African countries during the period 1970–2007. Using the 

Gregory and Hansen testing approach to threshold co-integration, the study indicate that energy 

consumption is co-integrated with economic growth in Cameroon, Cote d'Ivoire, Ghana, Nigeria and 

South Africa. The test suggests that economic growth has a significant positive long-run impact on energy 

consumption in these countries before 1988; and this effect becomes negative after 1988 in Ghana and 

South Africa. Furthermore, causality tests suggest bi-directional causality between energy consumption 

and real GDP in Cote d'Ivoire and unidirectional causality running from real GDP to energy usage in the 

case of Congo and Ghana.  

Dantama, Umar, Abdullahi, Nasiru (2012) examine the impact of energy consumption on economic 

growth in Nigeria over the period 1980-2010 using the autoregressive distributed lag (ARDL) approach to 

co-integration analysis. The results indicate a long-run relationship between economic growth and energy 

consumption variables exist. Both petroleum consumption and electricity consumption are statistically 

significant on economic growth but coal consumption is statistically insignificant. Also, the speed of 

adjustment in the estimated model is relatively high and contains the expected significant and negative 

sign.  

Shiu and Lam (2004) applies the error-correction model to examine the causal relationship between 

electricity consumption and real GDP for China during 1971–2000. Their estimation results indicate that 

real GDP and electricity consumption for China are co-integrated and there is unidirectional Granger 

causality running from electricity consumption to real GDP but not vice versa.  

Wolde-Rufael (2005) investigates the long run relationship between energy use per capita and per 

capita real gross domestic product (GDP) for 19 African countries for the period 1971–2001 using Bounds 

co-integration and the vector auto- regressions tests. The results show that there was a long run 

relationship between the two series for only eight countries and causality for only 10 countries.  

Akinlo (2008) in a study of the relationship between energy consumption and economic growth for 

eleven countries in sub-Saharan Africa used the autoregressive distributed lag (ARDL) bounds test. The 

study finds that energy consumption is co-integrated with economic growth in Cameroon, Cote d’Ivoire, 

Gambia, Ghana, Senegal, Sudan and Zimbabwe. Moreover, this test suggests that energy consumption has 
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a significant positive long run impact on economic growth in Ghana, Kenya, Senegal and Sudan. Granger 

causality test based on vector error correction model (VECM) shows bi-directional relationship between 

energy consumption and economic growth for Gambia,  Ghana and Senegal. However, Granger causality 

test shows that economic growth Granger causes energy consumption in Sudan and Zimbabwe. The 

neutrality hypothesis is confirmed in respect of Cameroon and Cote d’Ivoire, Nigeria, Kenya and Togo.  

Adegbemi, Adegbemi, Olalekan and Babatunde (2013) evaluate the causal nexus between energy 

consumption and Nigeria's economic growth for the period of 1975 to 2010. Secondary time-series data 

were analyzed using co-integration and ordinary least square techniques. Co-integration results show a 

long run relationship among the variables. The result shows that in the long run, total energy consumption 

had a similar movement with economic growth except for coal consumption. The empirical res 

ults reveal that petroleum, electricity and the aggregate energy consumption have significant and 

positive relationship with economic growth in Nigeria. However, gas consumption although positive, does 

not significantly affect economic growth. The impact of coal was negative but significant; therefore this is 

just the time to increase the use this resource to the nation's benefit 

 Most of the previous studies in this area were on energy consumption and economic growth in 

Nigeria. Very little of the studies dwelled  on energy efficiency and industrial sector in Nigeria., Also,  

most of the previous studies did not consider the contributions of labour and capital intensity as other 

forms of energy in the form of ability to do work to manufacturing sector performance in Nigeria. It is on 

the basis, that this study examines the energy efficiency and manufacturing sector performance in Nigeria 

from 1986-2017. 

 

3. Methodology  
3.1. Type and Source of Data 

The data for this study is a time series secondary data for the period, 1986-2017, sourced from 

Central Bank of Nigeria Statistical Bulletin, National Bureau of Statistics (2017)and International 

Energy Agency (IEA, 2017). Manufacturing sector performance was the dependent variable proxy by 

manufacturing sector contribution to GDP while energy efficiency was proxy by energy intensity 

including capital intensity and labour intensity as the independent variables.   

 

3.2. Method of Data Analysis  
The data collected for the study was analyzed using descriptive and analytical tools. The descriptive 

tool involved the use of tables to present the data analyzed while the analytical tools consist of unit root 

test, co-integration test and Error Correction Model (ECM). The unit root test involves the use of 

Augmented Dickey Fuller to examine the stationarity of the variables employed, co-integration test to 

examine the long run relationship among the variables, Error Correction Model to examine energy 

efficiency and manufacturing sector performance in Nigeria.    

 

3.3. Model Specification 
In building the model for this study, the Error Correction Model was used. Hence, the functional 

form of the model was specified as presented in Equation [1]   

 

[1]       MGDP =ƒ (EINT, LINT, CINT)  

 

The model in mathematical form is specified in Equation [2] 

[2]       MGDP = αo + α1EINT + α2LINT +α3CINT  

 

The model can also be stated in the stochastic or econometric form as represented in Equation [3] 

[3]       MGDP = αo + α1EINT + α2LINT +α3CINT + µ    

 

The Error Correction Mechanism/model form is presented thus as shown in Equation [4]  

[4]     ℓnMGDPt=α0+α1∑   
   ℓnMGDPt-i+α2∑   

   ℓnEINTt-1+α3∑   
   ℓnLINTt-1α4∑   

   ℓnCINTt-

1+σiECM (-1)+ εt 

 

where; MGDP represents Manufacturing sector contribution to GDP as proxy for manufacturing sector 

performance, EINT represents energy intensity as proxy for energy efficiency, LINT represents labour 

intensity and CINT represents capital intensity, and αo  is the intercept or autonomous parameter, α1 is the 
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coefficient of energy intensity, α2 is the coefficient of labour intensity and α3 is the coefficient of capital 

intensity and μ is the error term. 

 

4. Presentation of Results and Discussion of Findings 
4.1. Stationary Test 

To ascertain the order of integration of the variables, this test is carried out to test for the presence 

of unit roots (that is whether the variables are stationary or not) using the Augmented Dickey Fuller 

(ADF) test. 

 
Table 1. Stationary Test Result 

Variables (5%) ADF Critical value  Probability Order of integration 

MGDP -5.622 -2.971 0.004* I(1) 

EINT -4.253 -2.971 0.000 * I(1) 

LINT -7.102 -2.971 0.002 * I(1) 

CINT -6.272 -2.971 0.003 * I(1) 

Source: Author’s Computation Using E-views 9.5, 2018 
 

*indicate five percent level of significance 

The unit root test on Table 1 shows that all the variables are not at level, because their 

Augmented Dickey Fuller (ADF) Statistic are greater than the critical values at 5% level of 

significance, but they later became stationary at first difference as their Augmented Dickey Fuller 

(ADF) Statistic are now greater than their critical values at 5% level of significance. All the 

variables have the same order of integration i.e. one since they were all differenced once before 

they became stationary. This shows an evidence of co-integration and we may therefore go 

further to carry out the co-integration test to see whether there is any long run relationship among 

the variables or not.  
 

4.2. Co-integration Test 
Table 2. Co-integration Test Result 

Hypothesized 

No.of CE(S) 
Eigenvalue 

Trace 

Statistics 

0.05 

Critical 

Value 

Prob.** 

Max-

Eigen 

Staistics 

0.05 

Critical 

Value 

Prob.** 

None*  0.679  44.423  23.853  0.004*  28.534  24.251  0.001* 

At most 1*  0.590  54.171  29.394  0.002*  45.553  33.132  0.003* 

At most 2  0.496  11.287  16.494  0.233  9.865  6.264  0.550 

At most 3  0.014  0.422  3.841  0.515  0.223  3.553  0.984 

Source: Author’s Computation Using E-views 9.5, 2018 

Trace and max-eigenvalue test indicates 2cointegratingeqn(s) at the 0.05 level of sig. 

 

 * denotes rejection of the hypothesis at the 0.05 p-values level. 

The Table 2 shows the long run relationship existing among the variables of study. The table shows 

the variables converge in the long run thereby depicting the existence of long run relationship among 

them. The long run relationship exists at 5% level of significance according to the Trace test statistics and 

the Eigen value. This implies that there exist one (1) co-integrating relationship among the variables. 

Therefore there is long run relationship among the variables.  
 

Error correction model is used to relate co-integrated variables in the short run. From the Table 3, 

the result showed that a 1% increase in energy intensity (EINT) will lead to increase in manufacturing 

sector contribution to GDP (MGDP) by about 48%. This implies that energy intensity has significant 

positive impact on manufacturing sector contribution to GDP in Nigeria within the study period. Hence, 

high energy intensity is required to improve manufacturing sector performance in Nigeria. The result on 

Table 3 also showed that a 1% increase in labour intensity (LINT) will lead to increase in manufacturing 

sector contribution to GDP (MGDP) by about 73%. This implies that the labour intensity has significant 

positive impact on manufacturing sector performance in Nigeria within the study period. 

The result on Table 3 further showed that a 1% increase in capital intensity (CINT) will lead to 

increase in manufacturing sector contribution to GDP (MGDP) by about 66%. This implies that capital 

intensity has significant positive impact on manufacturing sector contribution to GDP (MGDP) in Nigeria 

within the study period.  
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4.3. Parsimonious Error Correction Model (ECM)  
Table 3. Parsimonious Error Correction Model Result 

Variable Coefficient Std. Error t-Statistic Prob.   

C 0.502844 0.164223 3.061958 0.0225 

             D(LNMGDP(-

1)) 0.381305 0.124673 3.058441 0.0102 

             D(LNEINT(-1)) 0.633083 0.154882 4.087518 0.0002 

             D(LNLINT(-1)) 0.764558 0.192245 3.976998 0.0001 

             D(LNCINT(-1)) 0.545679 0.202468 2.695137 0.0402 

ECM(-1) -0.647814 0.326516 -1.984019 0.0030 

R-squared 0.805104    

  Adjusted r-squared 0.785335    

 F-statistic                55.87979    

Prob(f-statistic)               0.000000    

 Durbin-watson stat   1.608424    

Source: Author’s Computation Using E-views 9.5, 2018.  

 

5. Discussion of Findings 
Generally, since ECM measures the speed of adjustment of a model that deviates from equilibrium 

in a short run and restored to equilibrium. The coefficient of the ECM responded to the speed of 

adjustment towards the long run equilibrium condition of the model. The result indicates a speed of 

adjustment of 0.648. This implies that about 65% of the deviation of variables employed in this study 

from equilibrium can be restored in one year. 

The F-Statistic test is used to test the overall significance of the model. The calculated value of F-

statistic is 55.87979 and the tabulated value of F-statistic is 9.145 at 5% level of significance. Since the 

calculated value of F-statistics is greater than the tabulated the value of F-statistic, the null hypothesis is 

therefore rejected and the alternative hypothesis is accepted, concluding that all the parameter estimates of 

the model are statistically significant. Hence, we can generalize that energy efficiency has significant 

impact on manufacturing sector performance in Nigeria.   

The value of coefficient of determination (R
2
) is 0.805104 which implies that 81% of the total 

variation in manufacturing sector contribution to GDP is explained by energy intensity, labour intensity 

and capital intensity while the remaining 19% unexplained is captured by the stochastic variable or term.   

The value of the Adjusted R
2
 used in measuring the goodness-of-fit of the estimated model shows 

that after adjusting for degrees of freedom, about 79% of the systematic variation in the dependent 

variables (MGDP) is explained by changes in the explanatory variables (EINT, LINT and CINT) while the 

remaining 25% is explained by other variables not included in the model, but accounted for by the 

stochastic error term (µ). This means that the explanatory power of the model is high. 

Durbin Watson (D.W) Statistic test is used to test for the presence or absence of autocorrelation or 

serial correlation in the model. The D.W statistic value of 1.608424 indicates the absence of 

autocorrelation or serial correlation in the model.  
 

Figure1. Trend Analysis of Energy Intensity in Nigeria’s Manufacturing Sectors 

 
       Source: Author’s computation using Eviews version 9.5, 2018. 

 

Figure 1, revealed that energy intensity in Nigeria manufacturing sector had experienced a 

continuous decline over the years within time and space. This substantiation implied that energy had not 
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been used efficiently to enhance manufacturing sector performance in Nigeria within the study period. 

This is due to the high level of fluctuations in the amount of energy intensity among manufacturing firms 

in Nigeria, holding to the fact that it had been increasing at increasing rate, increasing at decreasing rate 

and decreasing at decreasing rate.   

 

6. Conclusion and Recommendations  
The study examined energy efficiency and manufacturing sector performance in Nigeria. The study 

employed dynamic model known as Error Correction Model (ECM) to examine impact of energy 

efficiency on manufacturing sector performance in Nigeria. Manufacturing sector contribution to GDP 

was used as the dependent variable being the proxy manufacturing sector performance while energy 

intensity was used as proxy for energy efficiency as well as labour intensity and capital intensity as the 

independent variables or explanatory variables. Based on the results obtained from the ECM model, it was 

revealed that energy intensity, labor intensity and capital intensityhad significant positive impact on 

manufacturing sector performance in Nigeria.  

Based on the result of the findings, the following recommendations were made; 

Various Governments in the country both Federal, State and Local governments  should ensure that 

there is increase in the amount of energy intensity in the country so as to enhance manufacturing sector 

performance in Nigeria.  

Government and nongovernmental organizations in the country should also make sure that the 

amount of labour intensity is increased in order to promote the performance of manufacturing sector in 

Nigeria. 

Finally, government and different manufacturing sectors should ensure that adequate provisions are 

made in order to increase the amount of capital intensity in the manufacturing sector for efficient 

performance in Nigeria.  
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