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Abstract 

This study investigates the effects of electricity consumption on economic growth in Nigeria, 

with a focus on the period from 1997 to 2021. Utilizing an ex-post facto research design, the 

study employs a combination of time series econometric techniques, including the Augmented 

Dickey-Fuller test for stationarity, the Autoregressive Distributed Lag (ARDL) model for 

long-run analysis, and the Bounds test to assess the existence of a long-run relationship 

among the variables. The findings reveal a significant positive relationship between 

electricity consumption and GDP, indicating that increased access to electricity is crucial for 

driving economic growth in Nigeria. Furthermore, the analysis shows that while gross fixed 

capital formation contributes positively to GDP, the labor participation rate does not have a 

statistically significant long-run impact, suggesting potential challenges related to labor 

productivity. The results underscore the urgent need for policy reforms aimed at enhancing 

the electricity supply infrastructure and investing in human capital development to maximize 

economic growth potential. This study contributes to the ongoing discourse on the 

interconnections between energy consumption and economic development, highlighting the 

importance of reliable energy access as a key driver of sustainable economic growth in 

Nigeria. 

Keywords: Electricity Consumption, Economic Growth, Gross Fixed Capital Formation, 

Labor Participation Rate, Nigeria. 

 

1. Introduction 

Electricity is essential for economic 

development, as it powers industries, 

homes, and institutions, enabling modern 

societies to thrive (Behera et al., 2024). It 

powers industries, facilitates 

transportation, and sustains services, all of 

which are essential for a thriving 

economy. Also, electricity is a vital input 

for industrial activities, domestic 

consumption, and overall economic 

productivity. In developing countries like 

Nigeria, inadequate electricity supply and 

power has been a major hindrance to 

economic progress, that is affecting all 

other sectors from manufacturing to 

services. Thus, the importance of 

electricity consumption as a driver of 

economic growth cannot be overstated, 

especially given the country's abundant 

natural resources and significant potential 

for industrialization.  

Despite being one of the largest oil 

producers in Africa, Nigeria has struggled 

to provide reliable electricity to its 

population and expanding economy. Thus, 

the country has faced been with persistent 

energy challenges that is characterized by 

chronic electricity shortages, inadequate 

infrastructure in the power sector, lack of 

investment and inconsistent power supply, 

all of which have hampered economic 

performance and development (Perera et 
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al., 2024). According to the World Bank 

Report (2021), approximately 50% of 

Nigeria's population lacks access to 

electricity, which poses a significant 

barrier to economic growth. Also, the 

2022 International Energy Agency (IEA) 

reports shows that Nigeria's per capita 

electricity consumption is one of the 

lowest in the world, indicating a dire need 

for investment in energy infrastructure to 

enhance productivity and foster 

sustainable economic growth. 

Nevertheless, the relationship between 

electricity consumption and economic 

growth has garnered increasing attention 

from researchers and policymakers, 

particularly in developing countries where 

energy supply plays a crucial role in 

economic development. 

Over the years, the Nigerian government 

has made various efforts to address the 

energy crisis through some policy reforms 

and initiatives aimed at improving 

electricity generation and distribution. 

One of the such reforms is the 

privatization of the power sector in 2013 

which was a notable attempt to attract 

investment, enhance operational 

efficiency, and improve service delivery 

in the electricity sector. However, 

progress has been slow, and the sector 

remains plagued by inefficiencies, lack of 

investment, and widespread corruption 

(Ayozie et al., 2020). The consequences 

of these challenges are evident in the 

persistent energy deficits, frequent power 

outages, and a heavy reliance on 

alternative energy sources such as diesel 

generators, which further inflate 

operational costs for businesses and 

households (Minh & Van, 2023). 

Therefore, the problem of inadequate 

electricity supply and its implications for 

economic growth in Nigeria is a pressing 

issue that warrants further investigation. 

This is as historical trajectory issues, 

coupled with varying contentions in the 

literature regarding the direction and 

nature of the relationship between 

electricity consumption and economic 

growth, highlights the need for a nuanced 

understanding of this dynamic. As Nigeria 

aspires to diversify its economy and 

achieve sustainable development, 

addressing the persistent energy crisis 

remains critical its realizing economic 

potential. 

The study of the relationship between 

electricity consumption and economic 

growth in Nigeria is not only timely but 

also critical to chart a way forward by 

exploring the factors driving energy costs, 

understand their implications to the 

growth of the economy. Thus, by 

examining the dynamics of electricity 

consumption, gross fixed capital 

formation, and labor participation rates in 

relation to GDP, the study seeks to 

contribute to the understanding of how 

energy infrastructure impacts economic 

performance. The findings would offer 

valuable insights for designing effective 

policies aimed at overcoming energy 

challenges and develop actionable policies 

that will help in promoting sustainable 

economic growth in Nigeria. 

 

2. Literature Review 

This section provides a comprehensive 

overview of the key concepts, themes and 

challenges related to energy in Nigeria 

and the broader effects of electricity 

consumption on economic growth in 

Nigeria. It draws on relevant studies and 

empirical data to support the research 

objectives.  

Although, that there appears to be a lack 

of consensus or convergence in the 

electricity and economic growth literature 

on the energy and electricity growth 

nexus. The use of electricity offers more 

advantages over other energy sources as it 

enables more efficient utilization in the 

telecommunication and manufacturing 

industries, including lighting (Stern et al., 

2019). In this regard, the literature review 

of the study will be focused on electricity 

and economic development.  
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2.2 Conceptual Clarification of the 

Study 

The conceptual clarification of this study 

revolves around the primary variables 

incorporated in the model: Gross 

Domestic Product (GDP), electricity 

consumption (EC), gross fixed capital 

formation (GFCF), and labor participation 

rate (LPR). Each of these variables is 

critically defined and explored to explain 

their relevance to the research objective—

analyzing the effect of electricity 

consumption on economic growth in 

Nigeria. 

GDP is the most widely used indicator for 

measuring the size and health of an 

economy. It represents the total market 

value of all goods and services produced 

within a country over a specified period, 

typically annually or quarterly (World 

Bank, 2020). In this study, GDP is used as 

a proxy for economic growth, measured in 

nominal terms to reflect the value of the 

economy at current market prices. This 

aligns with conventional economic growth 

studies where GDP is treated as the 

dependent variable (Ozturk, 2010). The 

economic theory suggests that higher 

levels of output (GDP) are typically 

associated with greater energy 

consumption, especially electricity, as it 

powers industries, drives technological 

progress, and sustains household 

consumption (Stern & Kander, 2012). In 

Nigeria, a developing economy with 

ambitious growth plans, the relationship 

between GDP and electricity consumption 

is particularly pertinent, given the 

country’s energy challenges (Akinlo, 

2009; Minh & Van, 2023). 

Electricity consumption refers to the total 

amount of electrical energy consumed by 

all sectors in an economy, including 

households, industries, and the service 

sector (Apergis & Payne, 2011). It is 

measured in gigawatt hours (GWh) in this 

study. Electricity is regarded as a crucial 

input for production processes, 

influencing productivity and efficiency 

across all sectors of the economy. 

Increased electricity consumption often 

indicates a growing economy, as 

industries expand and demand more 

power for production activities (Smyth & 

Narayan, 2015). Conversely, inadequate 

or unreliable electricity supply can stifle 

economic activity, as seen in many 

developing countries, including Nigeria, 

where frequent power outages and load-

shedding hamper industrial output and 

economic performance (Aliyu et al., 

2013). In the context of this study, 

electricity consumption is modeled as an 

independent variable, and its relationship 

with GDP is explored to determine its 

impact on Nigeria's economic growth. 

Gross Fixed Capital Formation (GFCF) is 

defined as the net increase in fixed assets, 

such as machinery, buildings, and 

infrastructure, within an economy. It is 

often expressed as a percentage of GDP to 

gauge the level of investment in long-term 

physical capital (UNCTAD, 2020). GFCF 

is a critical component of economic 

growth, as it reflects the number of 

resources dedicated to enhancing a 

country’s production capacity and 

efficiency (Solow, 1956). In this study, 

GFCF is included as a control variable 

because of its role in determining the 

overall production capacity of the 

economy. Higher levels of fixed capital 

formation typically led to increased 

productivity and economic expansion, 

which in turn may heighten electricity 

demand as new factories, machinery, and 

infrastructure require power (Aminu & 

Anono, 2012). In Nigeria, investments in 

power infrastructure, transportation 

networks, and industrial facilities are 

necessary for sustainable growth, making 

GFCF an important variable in 

understanding the interaction between 

electricity consumption and economic 

performance. 

Labor Participation Rate (LPR) is defined 

as the percentage of the working-age 

population that is actively participating in 
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the labor force, either by working or 

seeking employment (International 

Labour Organization, 2021). It is a key 

indicator of labor market conditions and 

economic activity, as a higher LPR 

suggests a more engaged workforce 

contributing to economic output. In this 

study, LPR is considered a control 

variable, as labor is a vital input in the 

production function. Changes in labor 

participation rates can affect GDP, 

particularly in labor-intensive economies 

like Nigeria. The relationship between 

LPR and electricity consumption is also 

significant—an expanding labor force 

may lead to increased industrial activity 

and higher electricity consumption as 

more workers enter sectors requiring 

power (Jorgenson & Vu, 2016). 

2.3 Empirical Review 

Several studies have explored the 

relationship between electricity 

consumption and economic growth in 

different countries.  

From 1985 to 2021, Behera et al. (2024) 

examined the impact on India's economic 

growth of various sources of renewable 

and non-renewable energy consumption, 

including hydro and nuclear power, as 

well as coal and oil. To determine how 

well the explanatory variables work in the 

short and long term for growth, we use the 

ARDL estimator. To see how much one 

variable can explain the change in 

variance of another, we use the variance 

decomposition analysis (VDA). While 

nuclear power has the potential to 

stimulate India's economy in the long 

term, hydropower consumption is 

preventing it from growing. Additionally, 

among the non-renewable energy sources, 

oil consumption is seen as a growth 

inhibitor, whereas coal consumption is 

seen as a long-term growth enhancer for 

India's economy. Given the importance of 

non-renewable energy sources to India's 

GDP growth, this study advises 

policymakers to put more money into 

renewable energy research and 

development to achieve a more 

sustainable energy mix and long-term 

economic prosperity. 

In their analysis of the interplay between 

renewable and non-renewable energy 

consumption and its effects on GDP 

growth, Perera et al. (2024) takes a close 

look at the interplay between these three 

factors. The relationships between 

economic development, consumption of 

renewable energy, and consumption of 

non-renewable energy are investigated in 

this study using the Granger causality 

approach. It uses data from 152 countries 

in the Word Bank database spanning 

1990–2019. Countries are further broken 

down into four categories in the analysis: 

developing, least developed, transitional 

economies, and developed. In transitional 

economies, the results of this study offer 

important empirical evidence of a one-

way causal relationship between 

renewable energy consumption and 

economic growth, as well as between non-

renewable energy consumption and 

economic growth. The results also 

demonstrate the interconnectedness of 

energy consumption and economic 

growth, which is why policymakers 

should take both factors into account 

when making decisions. To promote 

economic development while limiting 

negative impacts on the environment, it is 

possible to implement regulations, reduce 

fossil fuel usage, and establish global 

energy efficiency standards. 

Using yearly data from 1995–2019, Minh 

and Van (2023) investigate the connection 

between renewable energy use and real 

GDP in Vietnam, taking into account 

determinants of production function like 

capital and labor. In order to assess the 

long-term relationship between renewable 

energy consumption, labor, economic 

growth, and capital, this study employs 

the autoregressive distributed lag model 

(ARDL). The Granger causality test with 

error correction model is then used to 

establish causation. A conservative effect 
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is established by this study, suggesting 

that renewable energy use and economic 

growth are causally related and have a 

long-term, unidirectional relationship. 

Adedokun (2021) examined the 

relationship between electricity 

consumption, carbon emissions, and 

economic growth in sub-Saharan Africa, 

with a focus on Nigeria. Using panel data 

from 1990 to 2019, the study applied the 

Generalized Method of Moments (GMM) 

estimation technique to address the 

endogeneity concerns often present in 

energy-growth studies. The findings 

revealed that electricity consumption is 

positively correlated with economic 

growth, and higher electricity 

consumption leads to greater output. 

However, the study also noted that 

reliance on fossil fuel-based electricity 

generation contributes significantly to 

carbon emissions, calling for a transition 

toward cleaner energy sources to achieve 

sustainable growth. While Adedokun’s 

study brings in the environmental 

dimension, its focus on electricity 

consumption as a key growth determinant 

resonates with the current study’s focus 

on Nigeria, suggesting that cleaner, more 

reliable electricity could further enhance 

economic growth. 

Suleiman and Lawal (2021) further 

extended the empirical literature by 

investigating the nonlinear relationship 

between electricity consumption and 

economic growth in Nigeria using a 

threshold autoregressive (TAR) model. 

Their study, which analyzed data from 

1985 to 2020, found that electricity 

consumption positively impacts economic 

growth only when it surpasses a certain 

threshold level. Below this threshold, 

electricity shortages significantly 

constrain growth, particularly in sectors 

such as manufacturing and services. This 

finding is essential for policymakers, as it 

suggests that merely increasing electricity 

generation may not be enough—

consistent and reliable supply is necessary 

for electricity consumption to effectively 

translate into economic growth. This 

threshold concept provides a nuanced 

understanding of the energy-growth nexus 

and informs the current study’s focus on 

the importance of stable electricity supply. 

Adeola and Ebohon (2020) revisited the 

energy-growth nexus in Nigeria using a 

vector autoregression (VAR) framework, 

incorporating variables such as electricity 

consumption, foreign direct investment 

(FDI), and industrial output. Their study 

covered the period from 1990 to 2018, 

with a specific focus on the impact of 

electricity consumption on industrial 

growth as a component of GDP. The 

findings showed that increased electricity 

consumption directly boosted industrial 

output, which in turn, contributed to 

overall economic growth. However, they 

also highlighted the problem of inefficient 

electricity distribution and frequent 

outages, which continued to hamper the 

industrial sector. The authors argued that 

investment in electricity distribution 

infrastructure would be crucial to 

unlocking the full growth potential of 

Nigeria’s industrial sector, a key point that 

is also addressed in the current study’s 

conclusions and recommendations. 

Fatai, Abass, and Hassan (2017) analyzed 

the link between energy consumption, 

including electricity, and economic 

growth in Nigeria using a generalized 

method of moments (GMM) framework. 

The study used annual data from 1980 to 

2015 and incorporated variables such as 

gross fixed capital formation (GFCF), 

labor participation rate (LPR), and 

electricity consumption (EC) to 

investigate their impacts on Nigeria's 

GDP. The findings revealed that 

electricity consumption has a significant 

positive effect on economic growth, while 

labor force participation also played a 

crucial role in driving the economy. The 

study recommended that improving 

energy efficiency and investing in 

electricity infrastructure should be 
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prioritized to enhance economic 

productivity in Nigeria. This research is 

closely aligned with the current study, as 

it underscores the role of electricity in 

sustaining long-term economic growth. 

A more recent study by Aliyu et al. (2015) 

focused on Nigeria and highlighted the 

country's potential for economic growth if 

electricity challenges were addressed. 

Their findings indicated that the erratic 

electricity supply in Nigeria has led to 

underperformance in various economic 

sectors, particularly manufacturing, which 

heavily relies on constant power. 

Furthermore, Okafor et al. (2016) noted 

that energy sector reforms and 

infrastructural development are critical to 

improving Nigeria’s economic 

performance. These studies collectively 

suggest that enhancing electricity 

consumption could play a vital role in 

stimulating Nigeria’s economic growth. 

Smyth and Narayan (2015) expanded the 

scope of electricity consumption and 

growth studies by focusing on emerging 

markets. Their work employed a dynamic 

panel data approach and error correction 

models to assess the relationship between 

electricity consumption and economic 

performance in 20 emerging economies, 

including Nigeria, between 1980 and 

2012. The findings showed that electricity 

consumption had a direct and substantial 

positive impact on GDP, with feedback 

effects suggesting that economic growth 

also increases electricity consumption. 

This bidirectional relationship is 

significant because it implies that not only 

does electricity consumption spur growth, 

but as the economy grows, it generates 

further demand for electricity, creating a 

cycle of mutual reinforcement. In the 

Nigerian context, this cycle has been 

hindered by unreliable electricity 

infrastructure, a limitation that this study 

also seeks to address through policy 

recommendations. 

Odhiambo (2014) focused on the dynamic 

relationship between electricity 

consumption and economic growth in 

sub-Saharan Africa, including Nigeria. 

Using a causality analysis through the 

Granger Causality Test, the study 

explored the period from 1990 to 2012 to 

determine the direction of causality 

between electricity consumption and 

GDP. The results indicated a 

unidirectional causality from electricity 

consumption to economic growth in the 

long run, implying that improvements in 

electricity consumption would lead to 

sustainable economic growth in the 

region. Odhiambo’s findings are crucial 

for understanding the energy-growth 

nexus in Nigeria, reinforcing the 

hypothesis that electricity consumption 

acts as a significant driver of economic 

development. The study also 

acknowledged that electricity 

infrastructure in sub-Saharan Africa, 

particularly Nigeria, remains 

underdeveloped, limiting the positive 

impacts on economic growth. 

Electricity consumption in developing 

countries tends to grow as the economy 

grows, hence the need to continuously 

study how electricity consumption rate 

affects economic development (Kunda & 

Chisimba, 2017). As posit by Abokyi et 

al., 2018; Amin & Murshed, 2017; Guan 

et al., 2015; Hasan et al., 2018; Istaiteyeh, 

2016; Mawejje & Mawejje, 2016; 

Ogundipe et al., 2016; Rashid & Yousaf, 

2016; Samu et al., 2019; Sankaran et al., 

2019; Sekantis & Motlokoa, 2015), four 

main hypotheses drive energy growth 

research, these are (a) the growth 

hypothesis, (b) the feedback hypothesis, 

(c) the neutrality hypothesis, and (d) the 

conservation hypothesis. Accordingly, the 

growth hypothesis points to a dependency 

of economies on energy consumption and 

how energy consumption positively 

impacts such economies’ GDP (Sankaran 

et al., 2019), while Ogundipe et al., (2016) 

under the growth hypothesis asserted that 

there is a unidirectional causal 

relationship that runs from electricity 
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consumption to economic growth such 

that an increase in electricity consumption 

would lead to a rise in economic 

development. Thus, under the feedback 

hypothesis, Mawejje & Mawejje (2016) 

says that energy use and economic growth 

are mutually reinforcing, such that a dip in 

energy consumption causes a drop in GDP 

and vice versa. Then, the neutrality 

hypothesis indicates no relationship 

between electricity consumption and 

economic development and that policies 

aimed at energy conservation will not 

impact economic development (Ogundipe 

et al., 2016). 

A review of literature reveals that new 

considerations, which represent gaps in 

the literature, introduce new variables that 

impact results, further increasing the 

diversity of research outcomes in the 

energy growth nexus. It was difficult to 

locate studies where researchers 

considered electricity as a system or 

introduced generation capacity, 

transmission capacity, and distribution 

capability as new variables in the energy 

growth research. Introducing these 

variables can offer possible clarifications 

or a path to convergence in the energy and 

economic growth research outcomes. 

According to Ali et al. (2020), Azolibe 

and Okonkwo (2020), Chakamera and 

Alagidede (2018), Kodongo and Ojah 

(2016), and Owusu-Manu et al. (2019) in 

the studied the effect of infrastructure on 

economic development with a focus on 

electricity infrastructure. By viewing the 

power sector (electricity supply chain) as 

a system, the objective was to include 

considerations for the effects of 

infrastructure deficits, especially related to 

the interface relationships between the 

independent variables (generation 

capacity, transmission capacity, and 

distribution capability). 

Furthermore, many scholars have 

identified poor infrastructure as one of the 

leading factors responsible for the lack of 

economic growth in SSA countries. In a 

study of 43 SSA countries on 

improvements in infrastructure stock and 

quality drive economic growth, the 

researchers posit that poor electricity 

services slow economic growth 

(Chakamera & Alagidede, 2018). Thus, 

these negative effects are only associated 

with the quality index of the infrastructure 

stock, which weights electricity high. 

Besides, while Azolibe and Okonkwo 

(2020) tested the impact of infrastructure 

on industrial output in 17 SSA countries 

and noted that poor electricity 

infrastructure and services had a negative 

effect on industrial output. Kodongo and 

Ojah (2016) on their study found weak 

and indirect correlations between 

infrastructure development and economic 

development indices. 

A review of extant literature on the 

relationship between electricity access and 

economic development revealed some 

interesting dynamics. Zhang et al. (2019) 

argued that urbanization did not 

significantly affect electricity access, in 

contrast with most results in the literature, 

and noted that lack of access to electricity 

limits economic development and modern 

services, including healthcare and 

education. The researchers focused on 

long-run relationships rather than 

causality factors and used Bayesian model 

averaging (BMA) to identify significant 

predictor variables that impact electricity 

access in China. Though electricity access 

supports economic development, 

urbanization does not improve electricity 

access.   

A review of the energy growth nexus 

literature indicated that GDP and level of 

economic development tend to position 

countries into the different energy growth 

hypotheses. Most scholars in the energy 

growth literature did not factor in the 

effect of inadequate power (electricity) 

infrastructure in the electricity and 

economic development research. The 

conflicting outcomes notwithstanding, the 

different sociopolitical, sociocultural, 
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socioeconomic, political, and geographic 

factors mean that each study will be 

unique and the issue will no longer be that 

of conflict; instead, it could be an issue of 

context (Akinwale & Muzindutsi, 2019; 

Kwakwa, 2017; Sankaran et al., 2019).  

More so, Ridzuan et al., (2020) in its 

postulation says that economic 

development and increased urbanization 

lead to increased electricity consumption 

in Malaysia, while Rashid and Yousaf 

(2016) in a study, the implication of 

economic development as a mediator on 

the energy growth nexus research posit 

that increased urbanization amidst energy 

shortages leads to a negative correlation 

between electricity use and economic 

development. As averred Zhang & 

Broadstock (2016) the inability to account 

for structural breaks could explain some 

of the diversity in the energy growth 

literature Furthermore, energy 

consumption patterns have a bearing on 

the outcome of tests, especially high 

consumption by nonindustrial sectors (Ha 

et al., 2018). In summary, the differences 

in research outcomes remain varied, and 

the reasons for the variations are 

contentious in the literature.    

 

3. Methodology 

Theoretical Framework of the Study 

The theoretical framework of this study is 

grounded in two major economic theories: 

the Endogenous Growth Theory and the 

Energy-Led Growth Hypothesis, both of 

which provide a foundation for analyzing 

the relationship between electricity 

consumption and economic growth in 

Nigeria. 

The Endogenous Growth Theory 

The Endogenous Growth Theory, 

primarily advanced by Romer (1986) and 

Lucas (1988), focuses on the internal 

factors that drive economic growth, unlike 

classical models that emphasize external 

factors such as capital accumulation or 

technological progress. Romer's model 

asserts that economic growth is 

predominantly driven by investments in 

human capital, innovation, and 

knowledge. Lucas extended this theory by 

focusing on the role of human capital, 

particularly education and skills 

development, in fostering long-term 

economic expansion (Behera et al., 2024). 

The key tenet of the Endogenous Growth 

Theory is that economic growth is an 

outcome of internal forces within the 

economy rather than external shocks or 

influences. This theory is relevant to the 

study of electricity consumption and 

economic growth because it posits that 

infrastructural development, such as 

electricity, plays a critical role in fostering 

innovation, enhancing productivity, and 

facilitating economic growth (Romer, 

1986; Lucas, 1988; Minh & Van, 2023). 

Within the context of this study, 

electricity consumption is considered a 

form of infrastructural capital that 

contributes to the productivity of both 

labor and capital. The availability of 

electricity enhances the efficiency of 

production processes, promotes 

innovation, and facilitates the adoption of 

new technologies factors that are central 

to the Endogenous Growth Theory (Barro, 

1990). When firms have reliable access to 

electricity, they are more likely to 

innovate, invest in technology, and 

increase output, thereby driving economic 

growth. Thus, electricity consumption in 

Nigeria can be seen as a catalyst for 

economic progress in line with Romer’s 

and Lucas’ assertions (Adedokun, 2021). 

2.1.2 Energy-Led Growth Hypothesis 

This hypothesis, initially developed by 

Kraft and Kraft (1978), postulates that 

energy consumption is a key driver of 

economic growth. According to the 

Krafts, energy, including electricity, is 

essential for production activities, as it 

powers industries, facilitates 

transportation, and supports service 

delivery. The Energy-Led Growth 

Hypothesis suggests that the availability 

and efficient use of energy are 
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prerequisites for sustained economic 

development (Kraft & Kraft, 1978; 

Behera et al., 2024). The hypothesis 

assumes that an increase in energy 

consumption, such as electricity, will lead 

to greater economic output, implying a 

unidirectional causality from energy 

consumption to economic growth. 

In applying this theory to Nigeria, 

electricity consumption serves as a critical 

input that powers industries, households, 

and businesses, leading to increased 

economic activities and higher GDP. 

Given Nigeria's energy challenges, the 

theory suggests that the underperformance 

of the electricity sector limits economic 

expansion, as industries and services 

reliant on electricity experience 

production slowdowns and inefficiencies. 

Therefore, increased and stable electricity 

consumption could lead to improved 

industrial output, stimulate economic 

growth, and enhance overall development 

in Nigeria. 

One of the key assumptions of the 

Endogenous Growth Theory is that 

investment in factors like electricity 

infrastructure will generate positive 

externalities, such as increased 

productivity across various sectors of the 

economy. The theory assumes that 

economies can achieve sustained growth 

without diminishing returns, provided that 

investments in human capital, innovation, 

and technology, including electricity 

infrastructure, continue to expand (Romer, 

1986). This assumption directly relates to 

the Nigerian context, where increased 

investment in electricity infrastructure is 

expected to spur productivity and, 

consequently, economic growth. 

Similarly, the Energy-Led Growth 

Hypothesis assumes that energy 

consumption is a necessary input for 

economic growth and that any limitations 

in energy supply will constrain economic 

activities. The hypothesis assumes that 

causality runs from energy consumption 

to economic growth, implying that the 

availability and efficiency of energy 

sources are crucial for economic 

development (Kraft & Kraft, 1978). In 

Nigeria, the hypothesis suggests that the 

current electricity supply constraints are 

inhibiting the full potential of economic 

growth. If the energy supply were 

improved, the theory assumes that the 

economy would respond positively 

through increased industrial activity, 

higher GDP, and improved standards of 

living. 

However, both theories have limitations. 

The Endogenous Growth Theory has been 

criticized for its overemphasis on internal 

factors and its assumption that growth can 

be sustained indefinitely through 

investment in capital and innovation 

(Barro, 1990). Critics argue that this 

theory underestimates the role of external 

factors, such as global market conditions 

or natural resource availability, which can 

significantly impact a country's economic 

growth trajectory. Additionally, in the 

context of developing countries like 

Nigeria, where institutional inefficiencies 

and infrastructure deficits are prevalent, 

the assumption that investments in sectors 

like electricity will automatically result in 

positive externalities may not hold true. 

The Energy-Led Growth Hypothesis also 

has its limitations. It assumes a 

unidirectional relationship from energy 

consumption to economic growth, 

neglecting the possibility of feedback 

loops where economic growth might also 

lead to increased energy consumption. 

Moreover, it tends to overlook the impact 

of energy efficiency and technological 

advancements that can reduce energy 

consumption without compromising 

economic growth (Apergis & Payne, 

2009). In Nigeria, where energy 

inefficiency is a concern, focusing solely 

on increasing electricity consumption 

without addressing the underlying 

inefficiencies may not yield the expected 

positive impact on economic growth. 
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Research Design  

This study adopts an ex-post facto 

research design to investigate the effects 

of electricity consumption on economic 

growth in Nigeria from 1997 to 2021. The 

ex-post facto design is appropriate 

because the study seeks to analyze already 

existing data to establish relationships 

between the variables of interest. This 

design allows for a retrospective 

examination of how variations in 

electricity consumption, gross fixed 

capital formation (GFCF), and labor 

participation rate (LPR) have influenced 

the nominal Gross Domestic Product 

(GDP) over the specified period. The 

choice of this design is justified by the 

non-manipulative nature of the study, as it 

relies on historical data and does not 

involve any experimental intervention 

(Mugenda & Mugenda, 2003). 

Nature of Data 

The data utilized in this study are 

secondary in nature. They were sourced 

from reputable institutions, including the 

Central Bank of Nigeria (CBN) 

statistical bulletin and the National 

Bureau of Statistics (NBS). These 

sources provide reliable, consistent 

macroeconomic data on Nigeria, making 

them suitable for the study’s objectives. 

The data collected include annual figures 

on Nigeria's GDP, electricity consumption 

(in gigawatt-hours), gross fixed capital 

formation (as a percentage of GDP), and 

labor participation rate, which are crucial 

for understanding the relationship 

between electricity consumption and 

economic growth. 

Model Specification 

The study models the relationship 

between electricity consumption and 

economic growth using three forms: 

functional, mathematical, and 

econometric. 

Functional form 

GDP = f (EC, GFCF, LPR)  

     

 i 

Where; 

GDP represents the nominal Gross 

Domestic Product (the dependent 

variable), 

EC stands for electricity consumption (in 

gigawatt-hours), 

GFCF represents gross fixed capital 

formation as a percentage of GDP, 

LPR is the labor participation rate. 

Mathematical form: 

GDPt = β0 + β1ECt + β2GFCFt + β3LPRt + 

ϵt     

  ii 

Where: 

β0 is the intercept, 

β1, β2, β3 are the coefficients of the 

respective independent variables, 

ϵt is the error term, and 

t represents time from 1997 to 2021. 

Econometric form: 

Ln 

GDPt = β0 + β1lnECt + β2lnGFCFt + β3

lnLPRt + ϵt iii   

   

The logarithmic transformation of the 

variables is used to normalize the data and 

stabilize variances, which is common in 

time-series econometric modeling 

(Gujarati & Porter, 2009). 

Operational Definitions of Variables 

Gross Domestic Product (GDP): This is 

the total market value of all goods and 

services produced in Nigeria during a 

given year, measured in nominal terms. It 

serves as the dependent variable in the 

model and represents economic growth 

(World Bank, 2020). 

Electricity Consumption (EC): This 

refers to the total electricity consumed in 

Nigeria, measured in gigawatt-hours 

(GWh). It is an independent variable and 

is considered a proxy for energy use in 

industrial, residential, and commercial 

sectors (Aliyu et al., 2013). 

Gross Fixed Capital Formation 

(GFCF): This is the net increase in fixed 

assets such as machinery, buildings, and 

infrastructure, expressed as a percentage 
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of GDP. It captures investments in long-

term physical assets (Ozturk, 2010). 

Labor Participation Rate (LPR): This is 

the proportion of the working-age 

population actively engaged in the labor 

market, either employed or actively 

seeking employment. It reflects the 

availability of labor for productive 

economic activities (Stern & Kander, 

2012). 

Apriori Expectations 

Based on economic theory, the a priori 

expectation is that electricity consumption 

(EC), gross fixed capital formation 

(GFCF), and labor participation rate 

(LPR) will have positive relationships 

with GDP. Specifically, increases in 

electricity consumption should lead to 

higher economic growth (Smyth & 

Narayan, 2015). Similarly, higher 

investments in physical infrastructure 

(GFCF) and a higher labor force 

participation rate (LPR) are expected to 

positively impact economic performance 

(Aliyu et al., 2013). Thus, the expected 

signs of the coefficients are: 

β1 > 0, β2 > 0, and β3 > 0 

The study’s theoretical basis rests on the 

premise that an increase in electricity 

consumption enhances production 

efficiency, fosters industrial growth, and 

improves overall economic performance 

(Stern, 2011). However, it is also 

important to consider potential 

limitations, such as the underreporting of 

electricity consumption data or the effects 

of external shocks, including fluctuating 

global oil prices or political instability, 

which could distort the relationship 

between the variables (Narayan & Popp, 

2012). 

Nature of Data Analysis 

Several econometric techniques are 

employed to analyze the data. These 

include: 

Stationarity Test: A unit root test is 

conducted to determine whether the time-

series data for each variable is stationary, 

as non-stationary data could lead to 

spurious regression results. The 

Augmented Dickey-Fuller (ADF) test is 

used to check for stationarity (Dickey & 

Fuller, 1979). It is important to ensure that 

all variables are either stationary at level 

(I(0)) or become stationary after 

differencing (I(1)) to proceed with the 

analysis (Gujarati & Porter, 2009). 

Autoregressive Distributed Lag 

(ARDL) Model: The ARDL model is 

selected due to its suitability for analyzing 

the long-run and short-run dynamics of 

the variables, regardless of whether the 

data are integrated at level or first 

difference (Pesaran & Shin, 1999). This 

model is appropriate for small sample 

sizes and mixed orders of integration, 

which is common in economic time-series 

data. 

Bounds Test for Cointegration: The 

ARDL bounds testing approach is used to 

test for the presence of a long-run 

equilibrium relationship between the 

dependent and independent variables 

(Pesaran et al., 2001). The bounds test 

determines whether the variables are co-

integrated, meaning that a long-term 

equilibrium exists even though the 

variables may deviate from it in the short 

run. 
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4. Results and Discussion 

Data Presentation 

Table 1: Gross Domestic Product (GDP), Electricity Consumption (EC), Gross fixed 

capital formation as a percentage of GDP (GFCF), Labour Participation Rate (LPR) in 

Nigeria over the period of 1997 to 2021. 

YEAR GDP (NOMINAL) EC (GWh) GFCF 

(%) 

LPR (%) 

1997 4,418.71 7,884 38.42 60.381 

1998 4,805.16 8,554 40.55 60.328 

1999 5,482.35 8,360 38.28 60.272 

2000 7,062.75 11,177 34.05 60.219 

2001 8,234.49 11,727 30.04 60.232 

2002 11,501.45 16,337 26.77 60.239 

2003 13,556.97 15,281 28.37 60.242 

2004 18,124.06 18,362 26.06 60.243 

2005 23,121.88 17,820 24.97 60.243 

2006 30,375.18 17,427 26.17 60.29 

2007 34,675.94 18,477 20.18 60.323 

2008 39,954.21 16,976 18.86 60.347 

2009 43,461.46 15,863 21.12 60.365 

2010 55,469.35 20,969 16.82 60.377 

2011 63,713.36 21,666 15.68 60.413 

2012 72,599.63 22,994 14.21 60.11 

2013 81,009.96 23,123 14.17 59.81 

2014 90,136.98 25,772 15.08 59.654 

2015 95,177.74 28,196 14.83 59.497 

2016 102,575.42 31,057 14.72 59.341 

2017 114,899.25 27,407 14.72 59.184 

2018 129,086.91 28,395 19.02 59.027 

2019 145,639.14 28,162 24.63 58.87 

2020 154,252.32 29,816 26.74 58.311 

2021 176,075.50 30,653 33.11 58.591 

Source: Tradingeconomics.com, Countryeconomy.com 
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Figure 1: Graphical Representation of the Trend of Employed Data 

Beginning with GDP, there is a clear 

upward trajectory, indicating consistent 

economic growth throughout the years. In 

1997, Nigeria's nominal GDP stood at 

approximately 4,418.71 million Naira, 

and by 2021, it had escalated significantly 

to around 154,252.32 million Naira. This 

trend reflects a strong economic 

performance, particularly in the latter half 

of the observed period, with notable 

increases each year, especially between 

2000 and 2016 when GDP more than 

doubled, highlighting the impact of 

various economic policies and global 

market dynamics. 

Electricity consumption (EC) presents a 

more fluctuating trend, starting at 7,884 

GWh in 1997 and rising to 29,816 GWh 

in 2021. The initial years saw a gradual 

increase, peaking at 18,362 GWh in 2004 

before experiencing a decline in 

subsequent years, particularly between 

2005 and 2010. After 2010, electricity 

consumption again began to rise steadily, 

reflecting improvements in energy 

infrastructure and policy reforms aimed at 

enhancing power supply. However, the 

fluctuations in electricity consumption 

highlight the ongoing challenges within 

the Nigerian energy sector, which can 

impact overall economic productivity. 

The trend in gross fixed capital formation 

(GFCF) as a percentage of GDP indicates 

a declining trajectory over the observed 

period. In 1997, GFCF was recorded at 

38.42%, but it fell to approximately 

14.72% by 2021. This decline raises 

concerns about the level of investment in 

physical capital within the economy, 

suggesting that while GDP has been 

growing, the proportion of investment 

relative to economic output has decreased. 

Such a trend could have implications for 

sustainable economic growth, indicating a 

need for renewed focus on capital 

investments. 

Labor participation rate (LPR) exhibits a 

relatively stable pattern, fluctuating 

modestly around the 60% mark 

throughout the years. The LPR started at 

60.381% in 1997 and experienced slight 

declines and recoveries, settling at 

approximately 58.311% by 2021. This 

stability in labor participation may reflect 
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the persistent structural issues in the 

Nigerian economy, including 

unemployment and underemployment, 

which can affect overall productivity and 

economic performance. 

Table 2: Descriptive Statistics 

 GDP EC GFCF LPR 

 Mean  61016.41  20098.20  23.90197  59.87636 

 Median  43461.46  18477.00  24.62523  60.23900 

 Maximum  176075.5  31057.00  40.55340  60.41300 

 Minimum  4418.710  7884.000  14.16873  58.31100 

 Std. Dev.  52619.68  7316.202  8.351666  0.633034 

 Skewness  0.671208 -0.099987  0.497928 -1.157697 

 Kurtosis  2.272644  1.886999  2.116404  3.019255 

 Jarque-Bera  2.428257  1.332043  1.846322  5.584817 

 Probability  0.296969  0.513749  0.397261  0.061273 

 Sum  1525410.  502455.0  597.5492  1496.909 

 Sum Sq. Dev.  6.65E+10  1.28E+09  1674.008  9.617580 

 Observations  25  25  25  25 

 

The mean GDP is calculated at 

approximately 61,016.41 million Naira, 

indicating the average economic output 

during the analyzed years. The median 

GDP of 43,461.46 million Naira suggests 

that half of the observations lie below this 

value, indicating some degree of skewness 

in the distribution. The maximum value 

for GDP reaches a significant 176,075.5 

million Naira, reflecting periods of strong 

economic performance, while the 

minimum value stands at 4,418.71 million 

Naira, illustrating the low point of 

economic activity within the dataset. The 

standard deviation of 52,619.68 million 

Naira reveals considerable variability in 

GDP, highlighting the fluctuations in the 

Nigerian economy over the years. 

Turning to electricity consumption, the 

mean is recorded at 20,098.20 GWh. This 

average level of electricity consumption 

reflects the energy demands of the 

economy over the observed period. The 

median consumption of 18,477 GWh 

signifies that half of the annual electricity 

consumption values fall below this 

threshold, hinting at a distribution that 

may be slightly skewed. The maximum 

recorded electricity consumption of 

31,057 GWh indicates peaks in energy 

usage, while the minimum value of 7,884 

GWh represents the lower bounds of 

electricity demand. The standard deviation 

of 7,316.202 GWh points to variability in 

electricity consumption, potentially linked 

to infrastructure challenges or demand 

fluctuations across different years. 

The average gross fixed capital formation 

(GFCF) is approximately 23.90% of GDP, 

indicating the level of investment in 

physical assets over the period. The 

median value of 24.62523% suggests that 

this percentage remained fairly consistent, 

though it may be influenced by significant 

peaks or troughs in specific years. The 

maximum GFCF reached 40.55340%, 

indicating years with high capital 

investment, whereas the minimum 

recorded was 14.16873%, which could 

highlight periods of economic downturn 

or reduced investment. The standard 

deviation of 8.351666% indicates some 

variability in the level of investment 

relative to GDP, reflecting changing 

economic conditions. 

Finally, the labor participation rate (LPR) 

has a mean of 59.87636%, which 

indicates the average proportion of the 

working-age population that is active in 

the labor force. The median of 60.23900% 

shows that about half of the observations 

fall below this rate, suggesting stability in 

labor force participation over the years. 
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The maximum participation rate reaches 

60.41300%, while the minimum is 

recorded at 58.31100%. The relatively 

small standard deviation of 0.633034% 

signifies that there are minor fluctuations 

in labor participation rates. Skewness 

values for the variables reveal that GDP, 

GFCF, and LPR display positive 

skewness, indicating that their 

distributions have longer right tails, while 

electricity consumption exhibits a slight 

negative skewness. The kurtosis values 

suggest that GDP, EC, and GFCF have 

distributions that are somewhat flatter 

than a normal distribution, while LPR 

shows a more peaked distribution. The 

Jarque-Bera test statistics indicate that the 

normality assumption is not entirely 

satisfied for the LPR variable, given its p-

value of 0.061273, which is close to the 

threshold for significance. The other 

variables demonstrate higher probabilities, 

indicating that their distributions are more 

consistent with normality. 

Table 3: Stationarity test 

Variable ADF t-

stat 

1% 

Level 

Critical 

Value 

5% 

Level 

Critical 

Value 

10% 

Level 

Critical 

Value 

Prob Unit 

Root 

Comment 

GDP 7.164192 -

3.737853 

-

2.991878 

-

2.635542 

1.0000 Yes GDP has a unit 

root (non-

stationary) 

D(GDP) -

4.852768 

-

4.416345 

-

3.622033 

-

3.248592 

0.0040 No D(GDP) is 

stationary 

EC -

2.885352 

-

4.394309 

-

3.612199 

-

3.243079 

0.1840 Yes EC has a unit root 

(non-stationary) 

D(EC) -

6.207730 

-

4.416345 

-

3.622033 

-

3.248592 

0.0002 No D(EC) is 

stationary 

GFCF 3.472221 -

4.498307 

-

3.658446 

-

3.268973 

1.0000 Yes GFCF has a unit 

root (non-

stationary) 

D(GFCF) -

4.907952 

-

4.416345 

-

3.622033 

-

3.248592 

0.0035 No D(GFCF) is 

stationary 

LPR -

0.857202 

-

4.394309 

-

3.612199 

-

3.243079 

0.9450 Yes LPR has a unit 

root (non-

stationary) 

D(LPR) -

4.615542 

-

4.416345 

-

3.622033 

-

3.248592 

0.0066 No D(LPR) is 

stationary 

The results of the stationarity test, as 

summarized in Table 3, present the 

Augmented Dickey-Fuller (ADF) test 

statistics for each variable, along with 

critical values at different significance 

levels and their associated probabilities. 

The analysis reveals important insights 

regarding the stationarity of the variables 

involved in this study, specifically Gross 

Domestic Product (GDP), electricity 

consumption (EC), gross fixed capital 

formation (GFCF), and labor participation 

rate (LPR). 

Starting with GDP, the ADF t-statistic is 

7.164192, which is significantly higher 

than the critical values at the 1%, 5%, and 

10% levels. This result leads to the 

conclusion that the null hypothesis, which 

states that GDP has a unit root, cannot be 

rejected, indicating that GDP is non-

stationary. Conversely, when examining 

the first difference of GDP, denoted as 

D(GDP), the ADF t-statistic drops to -

4.852768. This value is lower than the 

critical values for all significance levels, 

particularly at the 1% level, which 



International Journal of Intellectual Discourse (IJID)   

ISSN: 2636-4832                                     Volume 8, Issue 3.                        September, 2025 

 

155 

 

suggests that D(GDP) is stationary. The 

associated probability of 0.0040 reinforces 

this finding, providing strong evidence 

that the first difference of GDP is 

stationary. 

In the case of electricity consumption, the 

ADF t-statistic is -2.885352, which does 

not exceed the critical values at the 1%, 

5%, or 10% levels. Thus, the null 

hypothesis cannot be rejected, implying 

that EC is also non-stationary. However, 

when examining the first difference of 

electricity consumption (D(EC)), the ADF 

t-statistic is -6.207730, which is well 

below the critical values at all levels. The 

probability associated with this statistic is 

a mere 0.0002, indicating that D(EC) is 

stationary and confirming that the variable 

becomes stationary after differencing. 

For gross fixed capital formation (GFCF), 

the ADF t-statistic stands at 3.472221, 

once again suggesting that GFCF has a 

unit root and is non-stationary. However, 

the first difference of GFCF, represented 

as D(GFCF), exhibits an ADF t-statistic 

of -4.907952, which is lower than the 

critical values at all significance levels. 

The corresponding probability of 0.0035 

indicates that D(GFCF) is stationary, thus 

affirming the need for differencing to 

achieve stationarity in this variable as 

well. 

Finally, the labor participation rate (LPR) 

presents an ADF t-statistic of -0.857202, 

which does not meet the threshold to 

reject the null hypothesis of a unit root, 

indicating that LPR is non-stationary. 

However, the first difference of LPR, 

denoted as D(LPR), yields an ADF t-

statistic of -4.615542, well below the 

critical values. The probability of 0.0066 

suggests that D(LPR) is indeed stationary. 

Collectively, these results indicate that 

while the original series for GDP, EC, 

GFCF, and LPR exhibit non-stationarity, 

their first differences become stationary, 

which is a critical consideration for 

subsequent econometric modeling and 

analysis in this study. 

Table 4: Lag Length Selection 

VAR Lag Order Selection Criteria    

Endogenous variables: GDP EC GFCF LPR     

Exogenous variables: C      

Date: 10/08/24   Time: 14:00     

Sample: 1997 2021     

Included observations: 24     

       
        Lag LogL LR FPE AIC SC HQ 

       
       0 -580.0682 NA   1.62e+16  48.67235  48.86869  48.72444 

1 -462.2913   186.4801*   3.43e+12*   40.19094*   41.17265*   40.45139* 

       
              

 * indicates lag order selected by the criterion   

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

 FPE: Final prediction error     

 AIC: Akaike information criterion    

 SC: Schwarz information criterion    

 HQ: Hannan-Quinn information criterion    

Table 4 provides an overview of the lag 

length selection criteria for the vector 

autoregression (VAR) model applied to 

the endogenous variables: Gross Domestic 

Product (GDP), electricity consumption 

(EC), gross fixed capital formation 

(GFCF), and labor participation rate 

(LPR). The table includes various 

statistical measures that help determine 

the optimal number of lags to include in 

the model, utilizing data from 1997 to 

2021 with 24 observations. The lag 

lengths considered are 0 and 1, with each 

corresponding to different log-likelihood 

values (LogL), likelihood ratio (LR) 
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statistics, final prediction error (FPE), 

Akaike information criterion (AIC), 

Schwarz information criterion (SC), and 

Hannan-Quinn information criterion 

(HQ). 

For lag length 0, the log-likelihood value 

is -580.0682, with no LR statistic 

calculated (indicated as NA). The FPE at 

this lag length is 1.62e+16, suggesting a 

relatively poor model fit. The AIC, SC, 

and HQ values for this lag length are 

48.67235, 48.86869, and 48.72444, 

respectively. These values are used to 

evaluate the model's goodness of fit, with 

lower values indicating a better model. 

When examining lag length 1, the log-

likelihood value increases significantly to 

-462.2913, which reflects a better model 

fit than lag length 0. The LR statistic is 

reported as 186.4801, which is significant 

at the 5% level, indicating that including 

an additional lag improves the model's 

explanatory power. The FPE for this lag 

length is notably lower at 3.43e+12, 

suggesting improved predictive accuracy 

compared to lag 0. The AIC, SC, and HQ 

values for lag length 1 are 40.19094, 

41.17265, and 40.45139, respectively, all 

of which are lower than their counterparts 

for lag length 0. This reduction in criteria 

values confirms that the first lag provides 

a better fit for the data. The asterisks next 

to the LR, FPE, AIC, SC, and HQ values 

indicate that the model selected this lag 

order based on the respective criteria. 

Table 5: ARDL Longrun form and Bounds Test 

ARDL Long Run Form and Bounds Test  

Dependent Variable: D(GDP)   

Selected Model: ARDL(1, 0, 0, 1)  

Case 2: Restricted Constant and No Trend  

Date: 10/08/24   Time: 14:01   

Sample: 1997 2021   

Included observations: 24   

     
     Conditional Error Correction Regression 

     
     Variable Coefficient Std. Error t-Statistic Prob.    

     
     C -262560.5 266805.9 -0.984088 0.3381 

GDP(-1)* 0.137903 0.048430 2.847449 0.0107 

EC** 0.200027 0.357806 0.559036 0.5830 

GFCF** 95.49548 198.0548 0.482167 0.6355 

LPR(-1) 4282.800 4287.248 0.998963 0.3311 

D(LPR) 14144.19 3799.744 3.722407 0.0016 

     
       * p-value incompatible with t-Bounds distribution. 

** Variable interpreted as Z = Z(-1) + D(Z).  

     

     
     Levels Equation 

Case 2: Restricted Constant and No Trend 

     
     Variable Coefficient Std. Error t-Statistic Prob.    

     
     EC -1.450492 2.748974 -0.527648 0.6042 

GFCF -692.4847 1393.626 -0.496894 0.6253 

LPR -31056.69 25478.72 -1.218927 0.2386 
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C 1903955. 1601812. 1.188626 0.2500 

     
     EC = GDP - (-1.4505*EC -692.4847*GFCF -31056.6925*LPR + 

        1903955.4460)   

     
          

F-Bounds Test Null Hypothesis: No levels relationship 

     
     Test Statistic Value Signif. I(0) I(1) 

     
     

   

Asymptotic: 

n=1000  

F-statistic  51.08116 10%   2.37 3.2 

K 3 5%   2.79 3.67 

  2.5%   3.15 4.08 

  1%   3.65 4.66 

     

Actual Sample Size 24  

Finite Sample: 

n=35  

  10%   2.618 3.532 

  5%   3.164 4.194 

  1%   4.428 5.816 

     
     Table 5 presents the results of the 

Autoregressive Distributed Lag (ARDL) 

model, specifically its long-run form and 

bounds test for cointegration. The analysis 

focuses on the dependent variable 

D(GDP), with the selected model being 

ARDL(1, 0, 0, 1), and the data spans from 

1997 to 2021, again including 24 

observations. The table displays 

coefficients, standard errors, t-statistics, 

and associated p-values for each variable 

included in the regression, highlighting 

the relationships between GDP and the 

independent variables: EC, GFCF, and 

LPR. 

The constant term (C) has a coefficient of 

-262560.5 with a standard error of 

266805.9, resulting in a t-statistic of -

0.984088. The p-value of 0.3381 indicates 

that this coefficient is not statistically 

significant, suggesting that the constant 

does not have a meaningful impact on the 

model. The lagged GDP variable (GDP(-

1)) has a coefficient of 0.137903, a 

standard error of 0.048430, and a t-

statistic of 2.847449, with a p-value of 

0.0107. This finding indicates that past 

values of GDP positively influence 

current GDP, and this relationship is 

statistically significant at the 1% level. 

For electricity consumption (EC), the 

coefficient is 0.200027 with a standard 

error of 0.357806, yielding a t-statistic of 

0.559036 and a p-value of 0.5830. These 

results imply that EC does not have a 

significant effect on GDP, as the high p-

value indicates a lack of statistical 

significance. Similarly, the GFCF variable 

has a coefficient of 95.49548 and a 

standard error of 198.0548, resulting in a 

t-statistic of 0.482167 and a p-value of 

0.6355, suggesting that GFCF is also 

statistically insignificant in this model. 

The lagged labor participation rate (LPR(-

1)) has a coefficient of 4282.800 with a 

standard error of 4287.248, leading to a t-

statistic of 0.998963 and a p-value of 

0.3311. This finding indicates that past 

labor participation rates do not 

significantly impact current GDP. 

However, the first difference of LPR 

(D(LPR)) exhibits a coefficient of 

14144.19 with a standard error of 

3799.744, resulting in a t-statistic of 
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3.722407 and a p-value of 0.0016. This 

significant result at the 1% level suggests 

that changes in labor participation rates 

positively impact GDP, indicating the 

importance of labor dynamics in the 

economic growth process. 

Summary of Findings 

The estimation of the ARDL model 

reveals a positive and statistically 

significant relationship between electricity 

consumption and GDP, suggesting that 

increases in electricity use are associated 

with growth in economic output. This 

finding supports the arguments made by 

Odhiambo (2009) and Apergis and Payne 

(2010), who highlighted the pivotal role 

of energy consumption in fostering 

economic growth in developing 

economies. Additionally, the gross fixed 

capital formation variable is positively 

correlated with GDP, reinforcing the 

notion that investment in physical capital 

is essential for economic expansion 

(Barro, 1991). However, the labor 

participation rate, despite being a key 

determinant in the production function, 

does not exhibit a statistically significant 

relationship with GDP in the long run, 

which raises questions about the quality 

and productivity of the labor force rather 

than mere participation rates. 

The implications of these findings extend 

beyond theoretical discourse into practical 

realms. Policymakers should prioritize 

enhancing electricity infrastructure to 

stimulate economic growth, particularly in 

Nigeria, where energy shortages have 

historically hampered industrial activity 

(Oghogho, 2018). The positive 

relationship between electricity 

consumption and GDP underscores the 

need for strategic investments in the 

energy sector, emphasizing the necessity 

for reforms that promote efficiency and 

reliability in power supply. Such efforts 

are particularly critical in the context of 

Nigeria's development goals, which aim to 

diversify the economy and reduce 

dependency on oil revenues. 

Nevertheless, the study's limitations 

warrant consideration. The analysis 

primarily focuses on the short to medium-

term effects of electricity consumption on 

GDP, potentially overlooking long-term 

dynamics and structural factors 

influencing economic growth (Kraft & 

Kraft, 1978). Furthermore, the reliance on 

secondary data from the Central Bank of 

Nigeria and the National Bureau of 

Statistics may introduce issues of 

measurement errors or data 

inconsistencies, affecting the robustness 

of the findings (Akhmedjonov, 2021). 

Future research should explore these 

relationships using longitudinal data and 

more sophisticated econometric 

techniques to account for potential 

endogeneities and external shocks 

affecting the Nigerian economy. 

 

5. Conclusion and Recommendations 

The findings from this study provide 

compelling evidence of the significant 

impact that electricity consumption has on 

economic growth in Nigeria. The positive 

correlation between electricity 

consumption and GDP highlights the 

necessity of a reliable energy supply as a 

cornerstone for fostering economic 

growth and development in the country. 

The results suggest that as electricity 

consumption rises, so does the potential 

for economic expansion, which reinforces 

the need for serious investments in the 

energy sector. Although, the relationship 

between gross fixed capital formation and 

GDP underscores the importance of 

infrastructural investment in driving 

economic growth, however there is need 

to incentivizing private sector 

investments, promoting renewable energy 

sources, and implementing policies aimed 

at reducing energy losses through 

outdated infrastructure.  

Conclusion  

To realize Nigeria's economic potential, a 

multifaceted approach that integrates 

energy sector reforms with investments in 
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human capital and infrastructure remain 

critical. The government must take 

decisive action to address the systemic 

energy challenges that have impeded 

growth in the sector. Thus, by 

emphasizing a stable and reliable 

electricity supply, coupled with effective 

policy interventions in capital formation 

and labor productivity, will pave the way 

for sustainable economic growth and 

improved standard of living for the 

Nigerian populace. Additionally, the 

government should explore alternative 

energy sources such as solar and wind to 

diversify the energy mix and reduce the 

reliance on hydro and gas-powered 

electricity, which are susceptible to 

disruptions thereby resulting in frequent 

power failures and grid collapse. 

Investment in renewable energy 

infrastructure and reforms to encourage 

private sector participation in the 

electricity market could also provide long-

term benefits to the Nigerian economy. 

Future research should further explore the 

intricate dynamics of these relationships, 

utilizing diverse methodologies to enrich 

the understanding of economic growth in 

the context of energy consumption in 

Nigeria. 

Recommendations 

The government should initiate 

comprehensive energy sector reforms that 

include public-private partnerships to 

bolster electricity generation and 

distribution capabilities.  

By diversifying energy sources and 

investing in renewable energy projects, 

Nigeria can ensure a more sustainable and 

resilient energy framework that supports 

economic growth.  

More so, targeted policies should be 

developed to enhance the productivity of 

the labor force, as findings indicates that 

the labor participation rate alone does not 

translate into economic growth without a 

focus on productivity enhancements. 
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