Do Electricity Generation and Consumption Reduce Unemployment in Nigeria? A Nonlinear Autoregressive Distributed Lag (NARDL) Investigation


Abstract
This study investigated the impact of electricity generation and consumption on unemployment in Nigeria over the 1990 to 2023. In order to achieve the purpose of the study, electricity generation and consumption were captured by quantity of electricity generated, electricity consumed, access to electricity and electricity tariff while unemployment was measured by unemployment rate. Annual time series data were used and sourced from World Development Indicators of Nigerian Electricity Regulatory Commission (NERC) Reports, National Bureau of Statistics (NBS) Reports and World Development Indicators of the World Bank. The major technique of data analysis adopted is non-linear autoregressive distributed lag (NARDL) regression technique. The key findings revealed that evidence of long-run asymmetry in the effect of quantity of electricity generation on unemployment in Nigeria exists; negative shocks in quantity of electricity generation increase unemployment in the long run, exerting stronger impacts than positive shocks; there is no long-run asymmetry exists in the effect of electricity consumption on unemployment rate while short-run asymmetries effect of electricity consumption on unemployment rate are statistically insignificant; access to electricity shows no significant long-run or short-run asymmetric relationship with unemployment rate, and; electricity tariffs have a short-run asymmetric impact on unemployment rate but while positive shocks in electricity tariffs raise unemployment in the long run, Negative shocks in electricity tariffs reduce unemployment, with multiple lagged effects also statistically significant. The study concluded that there is presence of a long-run asymmetric relationship between electricity dynamics (electricity generation and consumption) and unemployment rate in Nigeria. It was recommended among others that government should develop a national framework that incentivizes investments in decentralized renewable energy (e.g., solar mini-grids) to reduce dependence on the central grid and mitigate the asymmetric economic shocks from electricity disruptions. 
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i. Introduction
“Electricity, a component of energy, is one of the renewable and clean energies, with minimal negative health impacts. It is a major factor in sustainable economic development of the country and very important in achieving the Millennium Development Goals. Electricity is a key source of energy in both industrial and agricultural sectors of the economy. It also plays a key role in the health, education, and domestic sectors of the economy. It enables the low-income households in poor countries to engage in income generating projects, which can facilitate them to move away from poverty” (Attigah & Mayer-Tasch, 2013). Electricity is the lifeblood of modern economies, playing a critical role in powering industries, infrastructure, homes, and services. The generation, availability, cost, and consumption of electricity are essential determinants of sustainable economic development, especially in African economies such as Nigeria where power shortages and high energy costs have historically stifled growth. Electricity consumption in Nigeria has mirrored the trends in generation, with a steady increase over the years. In 2001, Central Bank of Nigeria (2022) reported that the total electricity consumption was approximately 18.5 billion kWh. By 2023, this figure had risen to around 31.57 billion kWh, indicating a growing demand in tandem with population growth and economic activities. Specifically in 1990, Nigeria's total electricity consumption was approximately 10,000 gigawatt-hours (GWh), with a per capita consumption of about 100 kWh. This was far below the global average, reflecting the country's underdeveloped electricity infrastructure. By 2000, consumption had increased to 15,000 GWh, but per capita consumption remained low at around 120 kWh. The growing population and urbanization outpaced the expansion of electricity infrastructure. In 2010, total consumption reached 20,000 GWh, with per capita consumption at 130 kWh. The demand for electricity continued to outstrip supply, leading to widespread reliance on diesel generators. As of 2023, total electricity consumption is estimated at 25,000 GWh, with per capita consumption at 150 kWh, one of the lowest in the world. The demand for electricity is estimated at 160,000 GWh, highlighting the significant gap between supply and demand. Nigeria's per capita electricity consumption is far below the global average of 3,200 kWh and the African average of 500 kWh. This reflects the country's underdeveloped electricity infrastructure and low access rates (International Renewable Energy Agency, 2023). According to Hassan and Kankanamge (2021), electricity generation and consumption plays a crucial role in fostering sustainable economic development. Studies by the Word Bank, International Energy Agency (IEA) and the African Development Bank (AfDB) have shown that increased electricity generation and consumption correlates with low unemployment rate. Additionally, Isah, Aiyedogbon and Aigbedion (2024) noted that electricity is essential for industrialization, as it powers factories, businesses, and production processes. When electricity supply is stable, industries can operate efficiently, leading to higher productivity, employment generation and economic growth. Countries with higher per capita electricity consumption, such as South Africa (around 3,500 kWh per capita) compared to Nigeria (around 162 kWh per capita in 2023), tend to have stronger industrial sectors and enjoy increased job creation.
However, despite being Africa’s largest economy, Nigeria struggles with chronic electricity shortages, with an average generation capacity of about 4,000–5,000 megawatts (MW) for a population exceeding 200 million people. This inadequate supply results in frequent power outages, forcing households and businesses to rely on expensive and polluting alternatives such as diesel generators, which increase operational costs and environmental degradation. Furthermore, access to electricity remains uneven, with rural areas disproportionately affected—only about 50% of the rural population has access to the grid compared to over 80% in urban areas. The inefficiency in electricity distribution, coupled with high tariffs and inconsistent pricing policies, further exacerbates the problem, discouraging investment and stifling industrial productivity. Without reliable and affordable electricity, Nigeria’s economic diversification, job creation, and industrialization efforts are severely constrained, excavating the problem of unemployment in Nigeria. It is against this backdrop that this study empirically determined the implications of electricity generation and consumption on unemployment in Nigeria. Other specific objectives are to analyze the effect of quantity of electricity generated, electricity consumed, access to electricity as well as electricity tariff on unemployment rate in Nigeria.
ii. Literature Review
Theoretical Literature 
Neoclassical Growth Theory  
Neoclassical Growth Theory is a cornerstone of modern economic thought, developed to explain long-term economic growth by focusing on factors such as capital accumulation, labor, and technological progress. Initially formulated by Robert Solow and Trevor Swan in the 1950s, the theory addresses how a nation's economy grows over time and what role different factors of production (capital, labor, and technology) play in that process. The Solow-Swan model, often referred to as the Solow Growth Model, forms the foundation of this theory and provides insights into the mechanisms driving sustained economic growth and the role of government policy, technology, and productivity in influencing the economy’s growth path. Put differently, Neoclassical growth theory, also known as the Solow-Swan growth model, is a foundational framework in macroeconomics that seeks to explain long-run economic growth and development through the interactions of capital accumulation, technological progress, and labor force growth within an economy. Developed by economists Robert Solow and Trevor Swan in the 1950s and 1960s, neoclassical growth theory builds upon classical economic principles while incorporating insights from microeconomic theory and mathematical modeling. The Neoclassical school of thought explained three factors necessary for economic growth and temporary equilibrium. The three factors efficiently associated are namely labour, capital and technology. The production function shows the functional relationship between capital and labour to determine output. In the same technology arguments labour productivity. This is symbolically written as: Y = AF (K, L). Where, Y = GDP, K = Capital, L= Labour, A = determinant of technology. 
This is rewritten as Y = F (K, AL) because of the relationship between labour and technology. So, increasing either independent variables will affect GDP and the equilibrium of an economy. However, technology is boundless in the growth it can bring about and the output it can yield which an in-turn lead to employment generation and reduction in unemployment. Evidence validating the view this school are included in the works of early theoretical studies like Solow (1956), Solow Suran (1956). The key principles and concepts of neoclassical growth theory include:
Production Function: At the heart of neoclassical growth theory is the production function, which describes how inputs such as capital (K), labor (L), and technology (A) combine to produce output (Y). The neoclassical production function is typically represented as Y = F(K, L, A), where output (Y) is a function of capital (K), labor (L), and a measure of total factor productivity or technological progress (A). The production function exhibits diminishing returns to capital and labor inputs, implying that the marginal productivity of each input decreases as more of it is employed.
Capital Accumulation: Neoclassical growth theory emphasizes the role of capital accumulation as a driver of economic growth. Capital accumulation refers to the process of increasing the stock of physical capital goods, such as machinery, equipment, infrastructure, and buildings, within an economy. Investment in new capital enhances productivity, expands production capacity, and stimulates economic growth over time. According to the neoclassical model, sustained economic growth requires saving and investment to finance the accumulation of capital, leading to higher levels of output and income in the long run.
Technological Progress: Technological progress is another crucial determinant of economic growth in neoclassical theory. Technological advancements, innovations, and improvements in production techniques enhance labor productivity and efficiency, allowing firms to produce more output with the same inputs or produce the same output with fewer inputs. Technological progress is often treated as an exogenous factor in neoclassical growth models, reflecting improvements in knowledge, research and development (R&D), and technological diffusion across industries and economies.
Steady-State Equilibrium: Neoclassical growth theory posits the existence of a long-run steady-state equilibrium, where the economy reaches a balanced growth path (BGP) characterized by stable per capita output, capital, and consumption levels. In the steady state, the rate of capital accumulation equals the rate of depreciation, and output per capita grows at a constant rate determined by technological progress and population growth. The steady-state equilibrium represents the long-run equilibrium condition towards which economies converge over time, assuming competitive markets and flexible prices.
Convergence Hypothesis: Neoclassical growth theory suggests that countries with lower initial levels of capital per worker tend to experience faster rates of economic growth and catch up with richer countries over time. This phenomenon, known as the convergence hypothesis, implies that poorer countries have greater growth potential due to the availability of investment opportunities and the potential for technological catch-up. Convergence occurs as capital flows from high-income to low-income countries, leading to capital deepening, productivity growth, and income convergence among countries and consequently, reduction in unemployment.
Empirical Literature
[bookmark: _Hlk191712476]Nteegah and Ihejirika (2025) investigated “the impact of energy access on unemployment in Nigeria from 1990 to 2023. The data analytical techniques used include: descriptive statistics, unit root test as well as Autoregressive Distributed Lag (ARDL) approach. The findings showed that quantity of electricity generated, electricity consumed and access to electricity have negative but significant effect on unemployment rate in Nigeria in both short run and long run. This implies that access to energy (electricity) has very serious implication on job creation”. 
Isah, Aiyedogbon and Aigbedio (2024) examined “how electricity generation influences economic growth in Nigeria; using the Non-Linear Autoregressive Distributed Lag (NARDL) estimation technique from 1980 to 2022. Finding revealed differential impacts of positive (ΔEPG^+) and negative (ΔEPG^-) changes in electricity power generation on economic growth. The more pronounced effect of positive changes suggests that increases in electricity power generation have a greater and more immediate impact on the economic growth (GDP) compared to decreases”. 
Abur, Angahar and Terande (2022) examined “the relationship between electricity generation and economic growth in Nigeria during the period 1986-2019 and employed the co-integration test, autoregressive distributed lag analysis and Granger causality test techniques. The cointegration test result revealed that there was a long-run relationship between our variable of interest. The study found that electricity is an important factor in economic growth in Nigeria. The result is thus an indication that electricity consumption enhances economic growth enormously”. 
Muktar and Abdullahi (2021) examined “the impact of electricity supply on unemployment in Nigeria. To this end, annual time series data were collected for a period of 36 years from 1986-2020; and were analysed using the Ordinary Least Squares (OLS) technique. Findings from the study revealed a strong positive linear correlation between unemployment reduction and electricity supply, while it 1established a negative correlation between unemployment reduction and government policy”. 
Ebhotemhen (2021) examined “the impact of the relevant factors that could affect electricity generation in Nigeria within the period 1970-2018. In order to capture the objective of this work, the study used Autoregressive Distributed Lag Model (ARDL) approach. The study found significant and direct relationship between price of electricity, economic growth, installed capacity and electricity generation in Nigeria. Also found in the results is the inverse relationship between annual rainfall, gas consumption and electricity generation in the long-run”. 
[bookmark: _Hlk177329237][bookmark: _Hlk128663559]Ekeocha, Dinci and Emenike (2020) re-evaluated “the relationship between energy consumption and economic growth in Nigeria over the period 1999Q1-2016Q4. Specifically, the study used a nonlinear (or asymmetric) ARDL model and an ARDL-ECM. Overall, found that the role of energy consumption as a driver of growth remained negligible throughout, suggesting that a lot still needs to be done to ensure that the expected role of energy begins to manifest in the Nigerian economy”. 
Eromosele and Osemwengie (2020) investigated “the impact of electricity consumption on economic growth in Nigeria from 1981 to 2021. ARDL model was employed in analyzing the data. The results showed that there is long run relationship between electricity consumption and economic growth. Also, electricity consumption has a positive but insignificant effect on economic growth, while gross fixed capital formation has a positive and significant effect on economic growth in both short and long run”.
Adewale and Adeiza (2020) investigates “the impact of electricity consumption on Nigerian economy between 1986 and 2018. The estimation technique employed for the analysis is Autoregressive Distributed Lag Model. The variables used are Electricity consumption (ELC), Cost of fuel/gas (CFG) and Economic growth rate (GDPR). The ARDL result confirmed that both ELC and GDPR are positively and significantly correlated in the short-run but in the long-run, ELC impacted negatively and insignificantly on economic growth in Nigeria, while CFG exerts positive but insignificant impact on economic growth”. 
Geetilaxmi and Giri (2020) examined “the empirical relationship between electricity consumption, economic growth, energy prices and technology development for India by taking annual time series data from 1981 to 2017. By using the ARDL bounds testing approach to co-integration, the study found that long-run equilibrium relationship does exist among the variables. The study also reported the existence of positive and significant impact of economic growth on electricity consumption, whereas technological development negatively affects electricity consumption in both the long run and short run”.  
[bookmark: _Hlk128664323][bookmark: _Hlk95857057]Ochuba and Ugwo (2019) examined “the impact of energy consumption on economic growth in Nigeria for the period 1980-2017. The key variables of interest were petroleum, natural gas, electricity and real gross domestic product (RGDP). The study used expost facto research method and the results showed that energy consumption significantly influenced economic growth in Nigeria during the study period”.
Ekene and Mbobo (2019) used “the ordinary least squares (OLS) technique to examine the effect of power outages on manufacturing sector performance in Nigeria using data from 1980 to 2018. The result showed that electricity supply exerts a positive-significant impact on manufacturing output. It was recommended that the exchange rate be stabilized to avoid shocks affecting the prices of imported equipment used by energy-generating agencies”.
[bookmark: _Hlk128665061][bookmark: _Hlk128665155]Al-Mulali and Ozturk (2016) examined “the effect of energy consumptions on economic growth of 16 developing countries. The study utilized the panel model from the time period 1980 to 2010. Results of the research showed that consumption of the energy from all sources and (GDP) gross-domestic products by sector having a cointegration amongst them. Additionally, Granger causality tests revealed a two-directional causal association amongst natural gas (NG), oil and the consumptions of renewable energy including worth productions, services also industrial sectors”. 
Aminu and Aminu (2015) investigated “the causal relationship between energy consumption and economic growth in Nigeria between the period 1980 and 2011. The study applied the Granger causality test, impulse response and variance decomposition tool of analysis. The causality test results indicated an absence of causality between energy consumption and economic growth; while the variance decomposition showed that capital and labour are critical to output growth when compared to energy consumption in Nigeria for the study period”. 
[bookmark: _Hlk128665660]Akinwale, Jesuleye and Siyanbola (2013) investigated “the causal relationship between gross domestic product (GDP) and electricity consumption in Nigeria using vector autoregressive and error correction model approach, and found a unidirectional causation from GDP to consumption of electricity. The study attributed the relationship to poor electricity supply which resulted in inadequate demand for electricity that is not significant enough to propel economic growth”.
[bookmark: _Hlk128664132][bookmark: _Hlk128663762]George and Oseni (2012) addressed “the question of the impact of electricity power on unemployment rates in Nigeria. This study, using an ordinary least square regression model examined the influence of electricity power outputs, supply and consumption in addressing the high rate of unemployment in Nigeria. The study which covered the period of 1970 to 2005 discovered that power supply to the industrial sector was lower than the supply for residential consumption. The study also established that the major cause of unemployment in Nigeria can be traced to inadequate and unstable power supply to the industrial sector”.
iii. [bookmark: _Hlk210459766]Methodology
For the purpose of this study, ex-post facto research design was used. Ex-post facto research design, also known as an observational or retrospective design, is a type of research design where researchers analyze existing data or events to draw inferences about possible causes or effects. It involves studying variables that have already occurred naturally without any manipulation by the researcher. 
Model Specification  
The model of this study was built on the work of Nteegah and Ihejirika (2025)) who investigated the relationship between electricity consumption and economic growth in Nigeria. However, the model of Nteegah and Ihejirika (2025) model is modified to accommodate all the variables of this study. 
Impact of Quantity of Electricity Generated on Unemployment Rate 
The functional form of the model is specified as follows:
UMR = f (VEG, REXC, FDI)					     		  	         	  (1)
Equation (1) is explicitly model as follows: 
UMRt = α0 + α1VEGt + α2 REXCt + α3FDI t + μt 		   				  (2)
A Priori Expectation: 1 > 0: This means that electricity generated is expected to impact negatively on unemployment rate.
Impact of Electricity Consumption on Unemployment Rate 
The functional form of the model is specified as follows:
UMR = f (ECS, EXCR, FDI)					     		  	                (3)
Equation (3) is explicitly model as follows: 
UMRt = α0 + α1ECSt + α2 EXCR t + α3FDI t + μt 		   				    (4)
A Priori Expectation: 2 > 0. This means that electricity consumption is expected to impact negatively on unemployment rate.
Impact of Access to Electricity on Unemployment Rate 
The functional form of the model is specified as follows:
UMR = f (AEC, INFL, EXCR)					     		  	     (5)
Equation (5) is explicitly model as follows: 
UMRt = α0 + α1AEC t + α2 INFLt + α3 EXCRt + μt 		   				     (6)
A Priori Expectation: 1 ˂ 0: This means that access to electricity is expected to impact negatively on unemployment rate.
Impact of Electricity Tariff on Unemployment Rate 
The functional form of the model is specified as follows:
UMR = f (ETR, INFL, EXCR)					     		  	               (7)
Equation (7) is explicitly model as follows: 
UMRt = α0 + α1 ETRt + α2 INFLt + α3 EXCRt + μt 		   				   (8)
A Priori Expectation:  1 > 0. This means that electricity tariff is expected to impact positively on unemployment rate, thereby increasing the level of unemployment.
Where: UMR = Unemployment rate, VEG = Quantity of electricity generated, ECS = Electricity consumption, AEC = Access to electricity, ETR = Electricity tariff, REXC = Real exchange rate, FDI = Foreign Direct investment, INFL   = Inflation rate, α0 = Regression intercept, α1 = Parameters of independent variable t = Time subscript, μt = Error term
Data Required and Sources
Annual time series data was used in this study and these data were obtained from World Development Indicators of Nigerian Electricity Regulatory Commission (NERC) Reports, National Bureau of Statistics (NBS) Reports and World Development Indicators of the World Bank. The data covered the period from 1990 to 2023 indicating thirty-four (34) years sample observations. 
Data Analysis Technique
[bookmark: _Hlk183111273]The analytical procedure for this study began with providing the summary statistics for each series that will be included in our functional model. The study built on the preceding discussion by conducting essential pre-estimation tests. The variables under consideration exhibit a mix of integration orders—some are stationary at level [I(0)], while others are stationary at first difference [I(1)]. This justifies the adoption of the Nonlinear Autoregressive Distributed Lag (NARDL) model as the preferred econometric technique in this study.
iv. [bookmark: _Toc123997926]	Results 
v. Table.1 displays that, while the mean statistic is computed to be 4.83, the standard deviation statistics for unemployment rate is 2.29. This implies that, on average, unemployment rate stood at 4.83 per cent; and that there is no significant variation in the unemployment rate in Nigeria. Moreover, the skewness (1.20) and kurtosis (2.90) statistics implies a right-skewed (since the skewness statistic is positive) and platykurtic (fewer and less extreme outliers) (since the kurtosis statistic less than 3) distribution. While the skewness statistics of all the variables are positive (in exception of access to electricity), the kurtosis statistics of the majority of the main variables (in exception ETR) of interest is less than 3. Few outliers were evident in electricity tariff (ETR) as against more outliers in electricity generation (EGT) and electricity consumption (ECS).   
Table .1 The results of summary statistics for selected variables (T = 34)
	Variables
	Mean
	SD
	Min
	Max
	Skewness
	Kurtosis

	[bookmark: _Hlk201830395]UMR
	4.83
	2.29
	1.90
	10.10
	[bookmark: _Hlk201830714]1.20
	2.90

	VEG
	23.77
	9.37
	12.03
	42.50
	0.49
	1.87

	ECS
	118.13
	29.16
	74.49
	177.08
	0.06
	1.91

	AEC
	48.07
	8.41
	27.30
	61.20
	-0.39
	2.42

	ETR
	28.55
	21.99
	11.40
	94.92
	1.97
	5.99

	INFL
	18.28
	15.90
	5.39
	72.84
	2.18
	6.85

	EXCR
	161.22
	143.19
	8.04
	645.19
	1.43
	5.18

	REXC
	109.50
	48.09
	49.78
	273.01
	1.83
	6.49

	FDI
	1.30
	0.84
	-0.04
	2.90
	0.17
	1.89

	Source: Author’s computation, 2025.  


Unit Root Tests
The results of the Phillips–Perron (PP) test appear in Table 2 showed tha UMR, ECS, INFL, REXC, and FDI are integrated of order one, while VEG, AEC, ETR, and EXCR are stationary at level. This stationarity structure validates the use of the nonlinear autoregressive distributed lag (NARDL) model to estimate the asymmetric relationships between the dependent and independent variables.
Table 2: Phillips–Perron (PP) Test for Unit Root
	

Variables
	
	Level
	
	First Difference
	
	


I (…)

	
	
	Constant + Trend 
	
Constant
	
None
	
	Constant + Trend 
	
Constant
	
None
	
	

	
	
	Stat.
(5% Crit.)
	Stat.
(5% Crit.)
	Stat.
(5% Crit.)
	
	Stat.
(5% Crit.)
	Stat.
(5% Crit.)
	Stat.
(5% Crit.)
	
	

	UMR
	
	1.83 
(3.57)
	1.38
(2.98)
	0.26
(1.95)
	
	2.47 
(3.57)
	2.63
(2.98)
	2.76** (1.95)
	
	I (1)

	VEG
	
	2.26
(3.57)
	0.64 (2.98)
	2.95*** (1.95)
	
	-
	-
	-
	
	I (0)

	ECS
	
	2.61
(3.57)
	0.64 (2.98)
	1.11 (1.95)
	
	6.69*** 
(3.57)
	6.70*** (2.98)
	6.49*** (1.95)
	
	I (0)

	AEC
	
	6.84*** 
(3.57)
	2.18 (2.98)
	2.10** (1.95)
	
	-
	-
	-
	
	I (0)

	ETR
	
	0.02 
(3.57)
	1.92 (2.98)
	2.91*** (1.95)
	
	-
	-
	-
	
	I (0)

	INFL
	
	2.68 
(3.57)
	2.37 (2.98)
	1.32 (1.95)
	
	4.54*** 
(3.57)
	4.63*** (2.98)
	4.71*** (1.95)
	
	I (1)

	EXCR
	
	2.24 
(3.57)
	3.47** (2.98)
	4.61*** (1.95)
	
	-
	-
	-
	
	I (0)

	REXC
	
	2.72 
(3.57)
	2.77 (2.98)
	0.83 (1.95)
	
	5.37*** 
(3.57)
	5.44*** (2.98)
	5.52*** (1.95)
	
	I (1)

	FDI
	
	2.60 
(3.57)
	2.34 (2.98)
	1.24 (1.95)
	
	6.92*** 
(3.57)
	6.99*** (2.98)
	7.09*** (1.95)
	
	I (1)

	Note: *, **, and *** signifies significance at 10%, 5%, and 1% levels respectively
Source: Author’s computation, 2025.  



[bookmark: _Hlk201820491]Electricity Generation and Unemployment
[bookmark: _Hlk201652388][bookmark: _Hlk201656541]From the result presented in Table 3, a long-run asymmetric (since 4.14 > 2.034) and level (7.42 > 3.32) relationship exists between the dependent and decomposed independent variables in the model estimated to examine the impact of quantity of electricity generated on unemployment rate. Based on the results in Table 3, it can be concluded that long-run asymmetric and level relationships exist between the quantity of electricity generated and unemployment rate. 
Cointegration Test
[bookmark: _Hlk201651361]Table 3: Results of the bounds cointegration tests for estimators assessing the impact of electricity generation quantity on unemployment rate
	
Model
	
	[bookmark: _Hlk201651213]Bounds Testing in NARDL 
(Shin, Yu, Greenwood-Nimmo,2014) 


	
	Pesaran, Shin, and Smith (2001) Bounds Test 



	UMRt
	
	4.14
	
	7.42

	[bookmark: _Hlk201651907]Note: While the tcrit.at 95% confidence interval is ±2.034, the Fcrit at 95% confidence interval is 3.32.
Source: Author’s computation, 2025.  



Wald Test of Asymmetry 
[bookmark: _Hlk201657903]The results of the test for the positive (+) and negative (−) asymmetric long-run effects, as well as long- and short-run asymmetries, are presented in Table 4. In the unemployment rate model, significant coefficients were also observed for both positive (0.373, p-value = 0.007 < 0.01) and negative (–0.832, p-value = 0.021 < 0.05) long-run changes in electricity generation. Similarly, a significant long-run asymmetry was present (p-value = 0.044 < 0.05), while short-run asymmetry was statistically insignificant (p-value = 0.101 > 0.05). These findings suggest that electricity generation has a long-run asymmetric impact on unemployment rate because increases in electricity generation reduce unemployment while decreases in electricity generation increase unemployment. However, these asymmetries do not manifest significantly in the short run.
Table 4: Results of Wald test of asymmetry for estimators assessing the impact of electricity generation quantity on unemployment rate
	
	
	Long-run effect [+]
	
	Long-run effect [-]

	
	
	Coeff
	F-stat
	P>F
	
	Coeff
	F-stat
	P>F

	VEGt → UMRt
	
	0.373***
	11.67
	0.007
	
	[bookmark: _Hlk201656617]-0.832**
	7.456
	0.021

	
	
	Long-run asymmetry
	
	Short-run asymmetry

	
	
	F-stat
	P>F
	
	F-stat
	P>F

	VEGt → UMRt
	
	5.282**
	0.044
	
	3.268
	[bookmark: _Hlk201656685]0.101

	Note: ***, **, and * signifies p-values less than 0.01, 0.05, and 0.10 respectively. 
Source: Author’s computation, 2025.  



Parameter Estimates and Asymmetry Multiplier Effect
[bookmark: _Hlk201747137][bookmark: _Hlk201658258][bookmark: _Hlk201747093]The long- and short-run run nonlinear ARDL results are reported in Table 5. The Wald test provides evidence for the presence of long-run asymmetry, which implies the asymmetric impact of quantity of electricity generation (VEG) on unemployment rate in Nigeria. However, the short-run Wald test results indicate the presence of symmetry in the model. This implies the short-run symmetric impact of VEG on unemployment rate in Nigeria. The estimated coefficient for the positive shock of VEG in the unemployment rate (coeff. = 0.361; std. error = 0.141; p-value = 0.029 < 0.05) model proved to statistically significant in the long run. Also, while a positive shock in the quantity of electricity generated increased the level of unemployment rate.  Moreover, estimated coefficient for the negative shock of VEG, in the long run, in the unemployment rate (coeff. = 0.808, std. error = 0.348, and p-value = 0.042 < 0.05) model. However, a negative shock in the quantity of electricity generated increased the level of unemployment rate in the long run.  
[bookmark: _Hlk201663880]Table 5: Results of the nonlinear ARDL estimators examining the impact of quantity of electricity generated (VEG) on unemployment rate
	[bookmark: _Hlk198597932]
Variables
	
	
	Unemployment Rate (UMRt)

	
	
	
	Coeff.
	Std. error
	P>|t|

	LR
	
	
	
	
	

	

	
	
	-0.971***
	0.234
	0.002

	

	
	
	[bookmark: _Hlk201663281]0.361**
	0.141
	0.029

	

	
	
	0.808**
	0.348
	0.042

	SR
	
	
	
	
	

	

	
	
	0.955***
	0.233
	0.002

	

	
	
	0.499
	0.333
	0.165

	

	
	
	0.276
	0.332
	0.425

	

	
	
	-0.010
	0.118
	0.935

	

	
	
	-0.235
	0.152
	0.153

	

	
	
	-0.380**
	0.140
	0.021

	

	
	
	-0.084
	0.137
	0.554

	

	
	
	-0.079
	0.115
	0.509

	

	
	
	0.245
	0.281
	0.403

	

	
	
	-0.608*
	0.319
	0.086

	

	
	
	-0.626**
	0.269
	0.043

	

	
	
	-0.889***
	0.272
	0.008

	

	
	
	-0.445
	0.261
	0.119

	REXC
	
	
	-0.016**
	0.006
	0.020

	FDI
	
	
	-1.143**
	0.376
	0.013

	Constant
	
	
	6.299***
	1.631
	0.003


Note 1: ***, **, and * signifies p-values less than 0.01, 0.05, and 0.10 respectively. 
Source: Authors’ computation, 2025. 
Post-Estimation Diagnostics
The post-estimation diagnostics results in Table 6 reveal that the model performed well under each of the post-estimation diagnostic tests by indicating there is no significant serial correlation, there’s no evidence of heteroskedasticity in the model, there’s no statistical evidence of functional form misspecification for both models and lastly, the residuals are approximately normally distributed. 
Table 6: Results of Model Diagnostics for Estimators Assessing the Impact of Electricity Generation Quantity on Unemployment Rate
	
	
	
	VEGt → UMRt

	
	
	
	Stat.
	P-value

	
[bookmark: _Hlk201670404]Portmanteau Serial Correlation (SC) test 
	
	
	1.728
	0.1138

	
Breusch/Pagan heteroskedasticity (HET) test 
	
	
	1.677
	[bookmark: _Hlk201670826]0.1954

	[bookmark: _Hlk201671138]Ramsey RESET test (F)
	
	
	1.348
	0.2165

	
[bookmark: _Hlk201671731]Jarque-Bera test on normality
	
	
	0.6222
	[bookmark: _Hlk201671773]0.7327


Source: Author’s computation, 2025.  
[bookmark: _Hlk201820544]Electricity Consumption and Unemployment
Cointegration Test
From the result presented in Table 8, a long-run asymmetric (since 1.05 ˂ 2.034) and level (2.29 ˂ 3.32) relationship does exist between the dependent and decomposed independent variables in the model estimated to examine the impact of electricity consumption on unemployment rate. Based on the results in Table 8, it can be concluded that long-run relationship does not exist between the asymmetric variables and unemployment rate. Moreover, long-run relationship does not exist between the variables at level and unemployment rate. 
[bookmark: _Hlk201435315]Table 7: Results of the bounds cointegration tests for estimators assessing the impact of electricity consumption on unemployment rate
	
Model
	
	Bounds Testing in NARDL 
(Shin, Yu, Greenwood-Nimmo,2014) 


	
	Pesaran, Shin, and Smith (2001) Bounds Test 



	UMRt
	
	[bookmark: _Hlk201672102]1.05
	
	2.29

	Note: While the tcrit.at 95% confidence interval is ±2.034, the Fcrit at 95% confidence interval is 3.32.
Source: Author’s computation, 2025.  



Wald Test of Asymmetry 
[bookmark: _Hlk201783529][bookmark: _Hlk201783552]The results of the test for the positive (+) and negative (−) asymmetric long-run effects, as well as long- and short-run asymmetries, are presented in Table 8. As shown in Table 8, insignificant coefficients were also observed for both positive (-0.071, p-value = 0.137 > 0.05) and negative (0.068, p-value = 0.427 > 0.01) long-run changes in electricity consumption. Similarly, an insignificant long-run (p-value = 0.965 > 0.05) and short run (p-value = 0.066 > 0.05) asymmetry were present. These findings suggest that asymmetry in the long-run did not manifest in the unemployment rate model.  Moreover, these asymmetries do not manifest significantly in the short run.
Table 8: Results of Wald test of asymmetry for estimators assessing the impact of electricity consumption on unemployment rate
	
	
	Long-run effect [+]
	
	Long-run effect [-]

	
	
	Coeff
	F-stat
	P>F
	
	Coeff
	F-stat
	P>F

	ECSt → UMRt
	
	[bookmark: _Hlk201672833]-0.071
	2.617
	0.137
	
	[bookmark: _Hlk201672914]0.068
	0.6857
	[bookmark: _Hlk201672887]0.427

	
	
	Long-run asymmetry
	
	Short-run asymmetry

	
	
	F-stat
	P>F
	
	F-stat
	P>F

	ECSt → UMRt
	
	0.0020
	[bookmark: _Hlk201672941]0.965
	
	4.247*
	[bookmark: _Hlk201672997]0.066

	Note: ***, **, and * signifies p-values less than 0.01, 0.05, and 0.10 respectively. 
Source: Author’s computation, 2025.  



Parameter Estimates and Asymmetry Multiplier Effect
[bookmark: _Hlk201749808]The long- and short-run run nonlinear ARDL results are reported in Table 9. The Wald test provides evidence for the absence of long-run asymmetry in the unemployment rate model, which implies the asymmetric impact of electricity consumption (ECS) on per capita income in Nigeria in the long run. However, the short-run Wald test results indicate the presence of symmetry in the model. 
[bookmark: _Hlk201673418]

Table 9: Results of the nonlinear ARDL estimators examining the impact of electricity consumption (ECS) on unemployment rate 
	
Variables
	
	
	Unemployment Rate (UMRt)

	
	
	
	Coeff.
	Std. error
	P>|t|

	LR
	
	
	
	
	

	

	
	
	0.544
	0.516
	0.317

	

	
	
	0.039
	0.031
	0.236

	

	
	
	0.037
	0.064
	0.576

	SR
	
	
	
	
	

	

	
	
	-0.596
	0.537
	0.293

	

	
	
	-0.573
	0.410
	0.192

	

	
	
	-0.307
	0.395
	0.455

	

	
	
	-0.023
	0.025
	0.383

	

	
	
	-0.088*
	0.042
	0.064

	

	
	
	-0.062
	0.040
	0.150

	

	
	
	-0.048
	0.038
	0.232

	

	
	
	-0.035
	0.029
	0.265

	

	
	
	0.008
	0.046
	0.864

	

	
	
	0.019
	0.047
	0.703

	

	
	
	0.020
	0.046
	0.677

	

	
	
	0.038
	0.043
	0.394

	

	
	
	0.024
	0.042
	0.589

	REXC
	
	
	-0.010
	0.006
	0.140

	FDI
	
	
	0.504
	0.340
	0.168

	Constant
	
	
	-0.412
	1.098
	0.715


Note 1: ***, **, and * signifies p-values less than 0.01, 0.05, and 0.10 respectively. 
Source: Authors’ computation, 2025.  

Post-Estimation Diagnostics
The post-estimation diagnostics results in Table 9 reveal that the model performed well under each of the post-estimation diagnostic tests by indicating there is no significant serial correlation, there’s no evidence of heteroskedasticity in the model, there’s no statistical evidence of functional form misspecification for both models and lastly, the residuals are approximately normally distributed. 
Table 10: Results of model diagnostics for estimators assessing the impact of electricity consumption on unemployment rate
	
	
	
	
t → UMRt

	
	
	
	Stat.
	P-value

	
Portmanteau Serial Correlation (SC) test 
	
	
	13.06
	0.3649

	
Breusch/Pagan heteroskedasticity (HET) test 
	
	
	2.902*
	0.0885

	Ramsey RESET test (F)
	
	
	1.354
	0.4532

	
Jarque-Bera test on normality
	
	
	5.921*
	0.0518


Source: Author’s computation, 2025.  
[bookmark: _Hlk201820566]Access to Electricity and Unemployment
Cointegration Test
[bookmark: _Hlk201750070]The results of the Bounds Testing in NARDL (BDM) and Pesaran, Shin, and Smith (2001) Bounds Test (PSS) for the model estimated to examine the impact of access to electricity on unemployment rate are presented Table 11. Firstly, from the result presented in Table 11, a long-run asymmetric relationship does not exist between the dependent and decomposed independent variable in the model estimated to examine the impact of access to electricity on unemployment rate. Based on the results in Table 11, it can be concluded that long-run asymmetric and level relationships does not exist between access to electricity and unemployment rate. 
Table 11: Results of the bounds cointegration tests for estimators assessing the impact of access to electricity on unemployment rate
	
Model
	
	Bounds Testing in NARDL 
(Shin, Yu, Greenwood-Nimmo,2014) 


	
	Pesaran, Shin, and Smith (2001) Bounds Test 



	UMRt
	
	0.75
	
	1.70

	Note: While the tcrit.at 95% confidence interval is ±2.034, the Fcrit at 95% confidence interval is 3.32.
Source: Author’s computation, 2025.  



Wald Test of Asymmetry 
[bookmark: _Hlk201783679]The results of the test for the positive (+) and negative (−) asymmetric long-run effects, as well as long- and short-run asymmetries, are presented in Table 12. First, insignificant coefficients were also observed for both the positive and negative long-run changes in electricity consumption. Similarly, an insignificant long-run and short run asymmetry were present. These findings suggest that access to electricity has no long-run impact of positive and negative changes as well as no long-run and short-run asymmetric impact on unemployment rate. 
Table 12: Results of Wald test of asymmetry for estimators assessing the impact of access to electricity on unemployment rate
	
	
	Long-run effect [+]
	
	Long-run effect [-]

	
	
	Coeff
	F-stat
	P>F
	
	Coeff
	F-stat
	P>F

	AECt → UMRt
	
	0.052
	0.005
	0.946
	
	-0.518
	0.079
	0.052

	
	
	Long-run asymmetry
	
	Short-run asymmetry

	
	
	F-stat
	P>F
	
	F-stat
	P>F

	AECt → UMRt
	
	0.1695
	0.689
	
	1.984
	0.189

	Note: ***, **, and * signifies p-values less than 0.01, 0.05, and 0.10 respectively. 
Source: Author’s computation, 2025.  



Parameter Estimates and Asymmetry Multiplier Effect
[bookmark: _Hlk201692511]The long- and short-run run nonlinear ARDL results are reported in Table 13. The Wald test provides evidence for the absence of long-run and short run asymmetry. The result shows that lag of the long run coefficient of unemployment rate (UMRt-1) had an insignificant positive impact on level unemployment rate ((UMRt). Moreover, one-period lag of the short run coefficient of unemployment rate (ΔUMRt-1) had a significant positive impact on level unemployment rate ((UMRt). 


Table 13: Results of the nonlinear ARDL estimators examining the impact of access to electricity (AEC) on unemployment rate 
	
Variables
	
	
	Unemployment Rate (UMRt)

	
	
	
	Coeff.
	Std. error
	P>|t|

	LR
	
	
	
	
	

	

	
	
	0.154
	0.205
	0.470

	

	
	
	-0.008
	0.107
	0.942

	

	
	
	-0.079
	0.198
	0.696

	SR
	
	
	
	
	

	

	
	
	0.557**
	0.234
	0.038

	

	
	
	-0.453*
	0.206
	0.053

	

	
	
	0.278
	0.184
	0.160

	

	
	
	-0.004
	0.058
	0.942

	

	
	
	-0.228
	0.137
	0.128

	

	
	
	0.337**
	0.136
	0.033

	

	
	
	-0.257*
	0.127
	0.070

	

	
	
	0.465***
	0.122
	0.003

	

	
	
	-0.395**
	0.132
	0.014

	

	
	
	0.331*
	0.164
	0.072

	

	
	
	-0.366*
	0.169
	0.056

	

	
	
	0.520**
	0.174
	0.013

	

	
	
	-0.169**
	0.074
	0.045

	INFL
	
	
	-0.030*
	0.016
	0.087

	EXCR
	
	
	-0.008**
	0.003
	0.025

	Constant
	
	
	0.122
	1.813
	0.948


Note 1: ***, **, and * signifies p-values less than 0.01, 0.05, and 0.10 respectively. 
Source: Authors’ computation, 2025. 
Post-Estimation Diagnostics
The post-estimation diagnostics results in Table 14 reveal that the model performed well under each of the post-estimation diagnostic tests by indicating there is no significant serial correlation, there’s no evidence of heteroskedasticity in the model, there’s no statistical evidence of functional form misspecification for both models and lastly, the residuals are approximately normally distributed. 
Table 14: Results of model diagnostics for estimators assessing the impact of access to electricity on the unemployment rate
	
	
	
	
t → UMRt

	
	
	
	Stat.
	P-value

	
Portmanteau Serial Correlation (SC) test 
	
	
	15.94
	0.1939

	
Breusch/Pagan heteroskedasticity (HET) test 
	
	
	0.040
	0.8417

	Ramsey RESET test (F)
	
	
	2.371
	0.1564

	
Jarque-Bera test on normality
	
	
	0.933
	0.6271


Source: Author’s computation, 2025.  
[bookmark: _Hlk201820589]Electricity Tariff and Unemployment
Cointegration Test
The results of the Bounds Testing in NARDL (BDM) and Pesaran, Shin, and Smith (2001) Bounds Test (PSS) for the models estimated to examine the impact of electricity tariff on unemployment rate are presented Table 15. First, from the result presented in Table 15, a long-run asymmetric (since 2.090 > 2.034) and level (26.64 > 3.32) relationship exists between the dependent and decomposed independent variables in the model estimated to examine the impact of electricity tariff on unemployment rate. Based on the results in Table 15, it can be concluded that a long-run asymmetric and level relationships was found to exist between the electricity tariff and unemployment rate. 
[bookmark: _Hlk201500687]Table 15: Results of the bounds cointegration tests for estimators assessing the impact of electricity tariff on and the unemployment rate
	
Model
	
	Bounds Testing in NARDL 
(Shin, Yu, Greenwood-Nimmo,2014) 


	
	Pesaran, Shin, and Smith (2001) Bounds Test 



	UMRt
	
	2.090
	
	[bookmark: _Hlk201696871]26.64

	Note: While the tcrit.at 95% confidence interval is ±2.034, the Fcrit at 95% confidence interval is 3.32.
Source: Author’s computation, 2025.  



Wald Test of Asymmetry 
[bookmark: _Hlk201705534][bookmark: _Hlk201783719][bookmark: _Hlk201705837][bookmark: _Hlk201705866]The results of the test for the positive (+) and negative (−) asymmetric long-run effects, as well as long- and short-run asymmetries, are presented in Table 16. Firstly, while a significant coefficient was observed for positive (0.291, p-value = 0.015 ˂ 0.05) long-run changes, an insignificant coefficient was observed for negative 9.364, p-value = 0.082>0.05) long-run changes in electricity tariff. Similarly, while an insignificant long-run (p-value = 0.076 > 0.05) asymmetry was present in the unemployment rate model, a significant short run (p-value = 0.000 ˂ 0.01) asymmetry were observed. These findings suggest that while electricity tariff has a short-run asymmetric impact on unemployment rate, positive changes in electricity tariff also have a positive effect on unemployment rate. 
[bookmark: _Hlk201697964]Table 16: Results of Wald test of asymmetry for estimators assessing the impact of electricity tariff on unemployment rate
	
	
	Long-run effect [+]
	
	Long-run effect [-]

	
	
	Coeff
	F-stat
	P>F
	
	Coeff
	F-stat
	P>F

	ETRt → UMRt
	
	[bookmark: _Hlk201698251]0.291**
	8.483
	[bookmark: _Hlk201698259]0.015
	
	9.364*
	3.739
	0.082

	
	
	Long-run asymmetry
	
	Short-run asymmetry

	
	
	F-stat
	P>F
	
	F-stat
	P>F

	ETRt → UMRt
	
	3.907*
	0.076
	
	56.51***
	[bookmark: _Hlk201705388]0.000

	Note: ***, **, and * signifies p-values less than 0.01, 0.05, and 0.10 respectively. 
Source: Author’s computation, 2025.  



Parameter Estimates and Asymmetry Multiplier Effect
[bookmark: _Hlk201745356][bookmark: _Hlk201705942][bookmark: _Hlk201752844][bookmark: _Hlk201752703][bookmark: _Hlk201752978]The long- and short-run run nonlinear ARDL results are reported in Table 17. The Wald test provides evidence for the presence of short-run asymmetry in the unemployment rate model, which implies the asymmetric impact of electricity tariff (ETR) on unemployment rate in Nigeria in the short run. However, the long-run Wald test results indicate the presence of symmetry in the model. This implies a long-run symmetric impact of ETR on unemployment rate in Nigeria. The estimated coefficient (coeff. = 0.136; std. error = 0.056; p-value = 0.036 ˂ 0.05) for the long run positive shock of ETR in the unemployment rate model appeared with a positive sign and proved to be statistically significant. Moreover, estimated coefficients (coeff. = -4.385; std. error = 0.639; p-value = 0.000 ˂ 0.01) for the long run negative shock of ETR in the unemployment rate model appeared with a negative sign and also proved to be statistically significant. Since the Wald test results indicate the presence of short run asymmetry in unemployment rate model, the any analysis of the positive and negative asymmetry in the short-run is worthwhile. It was observed that the coefficient of the positive changes at one-period lag (coeff. = -0.124; std. error = 0.057; p-value = 0.053˂ 0.10) appeared with a negative sign but only proved to be significant at 10 per cent level. Moreover, the coefficient of the negative changes at level (coeff. = -0.124; std. error = 0.057; p-value = 0.053˂ 0.10) appeared with a negative sign but proved to be statistically insignificant. Also, the coefficient of one-period lag (coeff. = 4.580; std. error = 0.684; p-value = 0.000 ˂ 0.01), two-period lag (coeff. = 4.313; std. error = 0.648; p-value = 0.000 ˂ 0.01), three-period lag (coeff. = 4.231; std. error = 0.729; p-value = 0.000 ˂ 0.01), and four-period lag (coeff. = 4.643; std. error = 0.566; p-value = 0.000 ˂ 0.01) of negative changes in electricity tariff appeared with positive sign and also proved to statistically significant in the short run.  The results presented in Table 4.15 also shows that official exchange exerted a significant negative impact on level unemployment rate ((UMRt).  
Table 17: Results of the nonlinear ARDL estimators examining the impact of electricity tariff (ETR) on unemployment rate 
	[bookmark: _Hlk201706782]
Variables
	
	
	Unemployment Rate (UMRt)

	
	
	
	Coeff.
	Std. error
	P>|t|

	LR
	
	
	
	
	

	

	
	
	-0.468*
	0.224
	0.063

	

	
	
	0.136**
	0.056
	0.036

	

	
	
	-4.385***
	0.639
	0.000

	SR
	
	
	
	
	

	

	
	
	0.457
	0.266
	0.116

	

	
	
	0.348
	0.237
	0.173

	

	
	
	0.040
	0.175
	0.822

	

	
	
	0.032*
	0.018
	0.099

	

	
	
	-0.124*
	0.057
	0.053

	

	
	
	-0.028
	0.046
	0.557

	

	
	
	0.008
	0.041
	0.853

	

	
	
	0.081*
	0.044
	0.096

	

	
	
	-0.451
	0.377
	0.258

	

	
	
	4.580***
	0.684
	0.000

	

	
	
	4.313***
	0.648
	0.000

	

	
	
	4.231***
	0.729
	0.000

	

	
	
	4.643***
	0.566
	0.000

	INFL
	
	
	0.025***
	0.006
	0.002

	EXCR
	
	
	-0.025***
	0.004
	0.000

	Constant
	
	
	0.122
	0.750
	0.166


Note 1: ***, **, and * signifies p-values less than 0.01, 0.05, and 0.10 respectively. 
Source: Authors’ computation, 2025.
Post-Estimation Diagnostics
The post-estimation diagnostics results in Table 18 reveal that the model performed well under each of the post-estimation diagnostic tests by indicating there is no significant serial correlation, there’s no evidence of heteroskedasticity in the model, there’s no statistical evidence of functional form misspecification for both models and lastly, the residuals are approximately normally distributed.  
Table 18: Results of model diagnostics for estimators assessing the impact of electricity tariff on unemployment rate
	
	
	
	
t → UMRt

	
	
	
	Stat.
	P-value

	
Portmanteau Serial Correlation (SC) test 
	
	
	13.54
	0.2539

	
Breusch/Pagan heteroskedasticity (HET) test 
	
	
	0.387
	0.5340

	Ramsey RESET test (F)
	
	
	1.481
	0.3684

	
Jarque-Bera test on normality
	
	
	0.582
	0.7475


Note: ***, **, and * signifies p-values less than 0.01, 0.05, and 0.10 respectively. 
Source: Author’s computation, 2025.  
The post-estimation diagnostics results in Table 18 reveal that the model performed well under each of the post-estimation diagnostic tests by indicating there is no significant serial correlation, there’s no evidence of heteroskedasticity in the model, there’s no statistical evidence of functional form misspecification for both models and lastly, the residuals are approximately normally distributed.  

[bookmark: _Hlk201820624]Discussion 
[bookmark: _Hlk186771800][bookmark: _Hlk201773510]The data analysis has revealed notable findings regarding the impact of electricity generation, electricity consumption, and access to electricity, and electricity tariff on unemployment. Consequently, reviewing the results in the context of the existing literature is a worthwhile pursuit. First, the study investigated the effect of electricity generation on per capita income and unemployment rate. From the analysis of data, evidence for the presence of long-run asymmetry was found. Additionally, unemployment rate responds more to negative shocks of quantity of electricity generated (VEG) than to positive shocks in the long run. The findings of the study on the long run asymmetry does to conforms with the study by Isah, Aiyedogbon, and Aigbedio (2024) who found a short run asymmetry and that positive changes in electricity power generation have a greater and more immediate impact on economic growth. Secondly, this study found that asymmetry did not manifest in the long-run for unemployment rate model; asymmetries do not manifest significantly in the short run. The findings align with work of Hamid, Aondoawase, and Naziru (2021) who found nonlinearity between electricity consumption and economic growth; and that a positive change in electricity consumption has a positive impact on economic growth, while a negative change affects economic growth negatively.  Moreover, our findings suggest that access to electricity has no long-run impact of positive and negative changes as well as no long-run and short-run asymmetric impact on unemployment rate. Also, a long-run asymmetric relationship does not exist between the dependent and decomposed independent variable in the model estimated to examine the impact of access to electricity on unemployment rate. These findings agree with Ahmed, Abu, and Inedu (2023) who noted that even with sufficient generation and supply, electricity access may not automatically impact poverty due to affordability issues, where poor households might only use electricity for basic lighting, limiting its income-generating benefits. Lastly, these findings suggest that while electricity tariff has a short-run asymmetric impact on unemployment rate, positive changes in electricity tariff also have a positive effect on unemployment rate. While the positive shock of ETR has a significant positive effect on unemployment rate in the long run, the long run negative shock of ETR had a significant negative effect on unemployment rate. These findings agree with those made by Nteegah and Ihejirika (2025) on the impact of electricity rates/tariff/prices on economic development. 
vi. [bookmark: _Toc123997951]Conclusion and Recommendations
[bookmark: _Toc123997952]The findings of this study showed the presence of a long-run asymmetric relationship between electricity dynamics and unemployment in Nigeria, particularly highlighting the disproportionate and adverse effects of negative shocks in electricity generation on unemployment. Unemployment exhibit greater sensitivity to reductions in electricity output than to increases, emphasizing the vulnerability of economic welfare to electricity supply disruptions. Moreover, electricity tariffs exhibit a distinct pattern: short-run asymmetry is evident in their effect on unemployment, where increases in tariffs elevate joblessness, and decreases yield statistically significant reductions over multiple lag periods. These findings suggest that policy interventions aimed at stabilizing electricity generation and regulating tariffs must account for their asymmetric and time-dependent impacts on development outcomes in Nigeria. Some of these include: Develop a national framework that incentivizes investments in decentralized renewable energy (e.g., solar mini-grids) to reduce dependence on the central grid and mitigate the asymmetric economic shocks from electricity disruptions in Nigeria. This can strengthen rural economies and foster inclusive growth. Implement tiered electricity pricing that protects low-income households and SMEs from regressive energy costs while ensuring cost recovery for utilities. This includes targeted subsidies and digital metering to enhance billing transparency and reduce revenue leakages and formulate a multi-sectoral rural development plan that integrates infrastructure, education, digital connectivity, and participatory governance. This approach helps reduce spatial inequalities, expand productivity, and retain human capital in rural areas in Nigeria. 
Disclaimer (Artificial intelligence)
Option 1: 
Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript. 
Option 2: 
Author(s) hereby declare that generative AI technologies such as Large Language Models, etc. have been used during the writing or editing of manuscripts. This explanation will include the name, version, model, and source of the generative AI technology and as well as all input prompts provided to the generative AI technology
Details of the AI usage are given below:
1.
2.
3.


REFERENCES


1. Abur, C. C., Angahar, J. S., & Terande, T. J. (2022). Electricity generation and economic growth in Nigeria: Is there any link? Asian Journal of Current Research, 7(1), 1-7.
2. Adewale, E. A., & Adeiza, D. A. (2020). Impact of electricity consumption on economic growth in Nigeria. The International Journal of Humanities & Social Studies, 8(5), 143-150.
3. Momoh, Z., Anuga, J. A., & Anagba, J. (2018). Implications of poor electricity supply on Nigeria’s national development. Humanities and Social Sciences Letters, 6(2), 31-40.
4. Akinwale, Y., Jesuleye, O. & Siyanbola, W. (2013). Empirical analysis of the causal relationship between electricity consumption and economic growth in Nigeria. British Journal of Economics, Management and Trade, 3(3), 277-295.
5. Al-Mulali, U., & Ozturk, I. (2016). The investigation of environmental Kuznets curve hypothesis in the advanced economies the role of energy prices. Renewable and Sustainable Energy Reviews, 54, 1622-1631. 
6. Aminu, M. M., & Aminu, M. F. (2015). Energy consumption and economic growth in Nigeria: A Causality Analysis. Journal of Economics and Sustainable Development, 6(13), 67-80.
7. Attigah, B., & Mayer-Tasch, L. (2013). The impact of electricity access on economic development – A literature review.” In Productive Use of Energy (PRODUSE): Measuring Impacts of Electrification on Micro-Enterprises in Sub-Saharan Africa, edited by Lucius Mayer-Tasch, Mohua Mukherjee, and Killian Reiche, 19–38. GIZ. 
8. Ebhotemhen, W. (2021). Economic growth and electricity generation in Nigeria. Journal of Economics and Allied Research, 6(1), 264-278.
9. Ekene, O. E., & Mbobo, E. U. (2019). The impact of power outages on the performance of the manufacturing sector in Nigeria (1980-2018). Sumerianz Journal of Economics and Finance, 2(12), 169-177.
10. [bookmark: _Hlk142116037]Ekeocha, P. C., Penzin, D. J., & Ogbuabor, J. E. (2020). Energy consumption and economic growth in Nigeria: A test of alternative specifications. International Journal of Energy Economics and Policy, 10(3), 369-379. 
11. Eromosele, H. O., & Osemwengie, K. P.  (2020). Electricity consumption and economic growth in Nigeria. Otuoke Journal of Social Sciences, 4(6), 28-42.
12. Geetilaxmi, M., & Giri, A. K. (2020). Examining the relationship between electricity consumption, economic growth, energy prices and technology development in India. The Indian Economic Journal, 68(4), 89-97. 
13. George, E.O. & Oseni, J.E. (2012) The Relationship between Electricity Power and Unemployment Rates in Nigeria. Australian Journal of Business and Management Research, 2, 10-19.
14. [bookmark: _Hlk177935087]Abdulqadir, I. A. (2021). Growth threshold-effect on renewable energy consumption in major oil-producing countries in sub-Saharan Africa: a dynamic panel threshold regression estimation. International Journal of Energy Sector Management, 15(3), 496-522. 
15. Hassan, Y. A., & Kankanamge, A. (2021). Electricity consumption and economic growth in the presence of structural breaks: Evidence from Sri Lanka. Journal of Smart Economic Growth, 6(1), 143-160.
16. International Renewable Energy Agency (IRENA). (2023). Renewable energy potential in Nigeria. Retrieved from https://www.irena.org
17. Isah, U, S., Aiyedogbon, J. O., & Aigbedion, M. (2024). Impact of electricity power consumption on economic growth in Nigeria: A threshold regression analysis approach. International Journal of Research and Innovation in Social Science, 8(8), 64-76.
18. [bookmark: _Hlk168207478]Muktar, I. & Abdullahi, Z. (2021). Impact of electricity supply on unemployment in Nigeria (1986-2020). International Journal of Intellectual Discourse (IJID), 4(4), 115-126.
19. Nteegah, A., & Ihejirika, P. (2025). Does energy access reduce unemployment? An empirical evidence from Nigeria. International Journal of Research and Innovation in Social Science (IJRISS), 9(6), 868 -890. 
20. [bookmark: _Hlk177970051]Ochuba, U. (2019). Relationship between Electricity Consumption and Economic Growth in Nigeria. MSc Dissertation, Department of Economics, Taraba State University, Jalingo, Nigeria.
21. [bookmark: _GoBack]Solow, R.M. (1956). A contribution to the theory of economic growth. Quarterly Journal of Economics, 70(1), 65-94. 






oleObject2.bin

image39.wmf
4

ΔAEC

t

+

-


oleObject56.bin

image40.wmf
ΔAEC

t

-


oleObject57.bin

image41.wmf
1

ΔAEC

t

-

-


oleObject58.bin

image42.wmf
2

ΔAEC

t

-

-


oleObject59.bin

image43.wmf
3

ΔAEC

t

-

-


oleObject60.bin

image3.wmf
1

UMR

t

-


image44.wmf
4

ΔAEC

t

-

-


oleObject61.bin

image45.wmf
AEC


oleObject62.bin

oleObject63.bin

oleObject64.bin

oleObject65.bin

oleObject66.bin

oleObject67.bin

oleObject68.bin

oleObject3.bin

image46.wmf
1

ETR

t

+

-


oleObject69.bin

image47.wmf
1

ETR

t

-

-


oleObject70.bin

oleObject71.bin

oleObject72.bin

oleObject73.bin

image48.wmf
ΔETR

t

+


oleObject74.bin

image49.wmf
1

ΔETR

t

+

-


image4.wmf
1

VEG

t

+

-


oleObject75.bin

image50.wmf
2

ΔETR

t

+

-


oleObject76.bin

image51.wmf
3

ΔETR

t

+

-


oleObject77.bin

image52.wmf
4

ΔETR

t

+

-


oleObject78.bin

image53.wmf
ΔETR

t

-


oleObject79.bin

image54.wmf
1

ΔETR

t

-

-


oleObject4.bin

oleObject80.bin

image55.wmf
2

ΔETR

t

-

-


oleObject81.bin

image56.wmf
3

ΔETR

t

-

-


oleObject82.bin

image57.wmf
4

ΔETR

t

-

-


oleObject83.bin

image58.wmf
ETR


oleObject84.bin

oleObject85.bin

image5.wmf
1

VEG

t

-

-


oleObject86.bin

oleObject87.bin

oleObject5.bin

image6.wmf
1

ΔUMR

t

-


oleObject6.bin

image7.wmf
2

ΔUMR

t

-


oleObject7.bin

image8.wmf
3

ΔUMR

t

-


oleObject8.bin

image9.wmf
ΔVEG

t

+


oleObject9.bin

image10.wmf
1

ΔVEG

t

+

-


oleObject10.bin

image11.wmf
2

ΔVEG

t

+

-


oleObject11.bin

image12.wmf
3

ΔVEG

t

+

-


oleObject12.bin

image13.wmf
4

ΔVEG

t

+

-


oleObject13.bin

image14.wmf
ΔVEG

t

-


oleObject14.bin

image15.wmf
1

ΔVEG

t

-

-


oleObject15.bin

image16.wmf
2

ΔVEG

t

-

-


oleObject16.bin

image17.wmf
3

ΔVEG

t

-

-


oleObject17.bin

image18.wmf
4

ΔVEG

t

-

-


oleObject18.bin

image19.wmf
(

)

2

c


oleObject19.bin

oleObject20.bin

oleObject21.bin

oleObject22.bin

oleObject23.bin

oleObject24.bin

image20.wmf
1

ECS

t

+

-


oleObject25.bin

image21.wmf
1

ECS

t

-

-


oleObject26.bin

oleObject27.bin

oleObject28.bin

oleObject29.bin

image22.wmf
ΔECS

t

+


oleObject30.bin

image23.wmf
1

ΔECS

t

+

-


oleObject31.bin

image24.wmf
2

ΔECS

t

+

-


oleObject32.bin

image25.wmf
3

ΔECS

t

+

-


oleObject33.bin

image26.wmf
4

ΔECS

t

+

-


oleObject34.bin

image27.wmf
ΔECS

t

-


oleObject35.bin

image28.wmf
1

ΔECS

t

-

-


image1.wmf
BDM

t


oleObject36.bin

image29.wmf
2

ΔECS

t

-

-


oleObject37.bin

image30.wmf
3

ΔECS

t

-

-


oleObject38.bin

image31.wmf
4

ΔECS

t

-

-


oleObject39.bin

image32.wmf
ECS


oleObject40.bin

oleObject41.bin

oleObject1.bin

oleObject42.bin

oleObject43.bin

oleObject44.bin

oleObject45.bin

oleObject46.bin

image33.wmf
1

AEC

t

+

-


oleObject47.bin

image34.wmf
1

AEC

t

-

-


oleObject48.bin

oleObject49.bin

image2.wmf
PSS

F


oleObject50.bin

oleObject51.bin

image35.wmf
ΔAEC

t

+


oleObject52.bin

image36.wmf
1

ΔAEC

t

+

-


oleObject53.bin

image37.wmf
2

ΔAEC

t

+

-


oleObject54.bin

image38.wmf
3

ΔAEC

t

+

-


oleObject55.bin

