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ABSTRACT
The study examines the effect of renewable energy financing mechanisms on sustainable electricity generation in Nigeria, a nation grappling with energy shortages despite its abundant renewable resources. The study uses time-series data from 1985 to 2022 and an ex-post research design to evaluate the long- and short-term dynamics of electricity generation and renewable energy finance using the Auto Regressive Distributed Lag (ARDL) model. Funding for solar and biomass energy, government spending, investments from commercial banks, and international aid are some of the main sources of funding examined. Key financing sources analysed include funding for solar and biomass energy, government expenditure, commercial bank investments, and foreign aid. The results show that while government spending and foreign help have little immediate effect, biomass and solar energy finance greatly increase electricity generation over the long term. Furthermore, electricity consumption emerged as a critical determinant of generation capacity, emphasizing the importance of energy demand in driving production. Despite these advancements, challenges such as high financing costs and limited policy implementation hinder the sector's growth. This underscores the need for strategic policies to enhance renewable energy financing, improve infrastructure, and attract foreign investment. By addressing these gaps, Nigeria can harness its renewable energy potential, diversify its energy mix, and achieve sustainable electricity generation, thereby fostering economic growth and development.
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INTRODUCTION
Like many developing nations, Nigeria faces substantial challenges in achieving sustainable electricity generation despite its vast renewable energy potential. These challenges have been a persistent concern for successive Nigerian governments, prompting various policy initiatives aimed at diversifying the country's energy sources and reducing dependence on non-renewable energy. Following the creation of the National Electric Power Authority (NEPA) in 1972, power shortages worsened, leading to the introduction of the National Electricity Power Policy (NEPP) in 2000 and initiatives such as the Independent Power Producers (IPPs) and National Integrated Power Projects (NIPP) in 2001 (Babatunde & Shuaibu, 2011). The National Energy Policy of 2003, the Electric Power Sector Reform Act of 2005, and the establishment of the Power Holding Company of Nigeria (PHCN) were direct responses to the persistent generation capacity shortfall. The Renewable Energy Master Plan (REMP), proposed in 2005 to encourage renewable energy adoption, was not approved by lawmakers, though subsequent initiatives include the National Renewable Energy and Energy Efficiency Policy (NREEEP) in 2015 and the Renewable Energy Roadmap for Nigeria in 2023.
Despite these initiatives, Nigeria's energy mix remains heavily reliant on non-renewable sources, with 80 percent of electricity coming from thermal sources and 20 percent from hydro, while renewable sources like solar and biomass are largely confined to rural electrification projects. The renewable energy sector has yet to reach commercial scale and remains dependent on private, foreign, and non-governmental investments, with its contribution to the national grid remaining minimal (Oyedepo, 2021). High upfront costs and limited access to financing constitute key barriers to expanding renewable energy projects (Donastorg et al., 2017).
Developing countries, including Nigeria, possess abundant untapped renewable energy resources with several potential applications (Ismail et al., 2014; Orisaleye et al., 2018). Piebalgs (2007) observed that developing countries are well-positioned to promote renewable energy utilization due to abundant resources including wind, solar, geothermal, biomass, and hydro, though this requires financial and political support. Renewable energy positively influences economic growth and development through employment creation (Osiolo, 2016) and enhances prospects for energy self-sufficiency while preventing environmental degradation (Tun et al., 2019; Tun & Juchelková, 2019). Mas'ud et al. (2015) assessed renewable energy readiness in Nigeria and Cameroon, finding high solar irradiation and excellent wind speed in both countries, while Ajayi (2009) noted that challenges hindering renewable energy technology development range from lack of awareness to technical ineptitude.
Many sub-Saharan African nations have significant arable land, with agriculture playing a crucial role in their economies. Biomass resources are plentiful in these regions and can be utilized for electricity generation, though they are often employed in environmentally detrimental ways. Biomass provides approximately 70 percent of total energy consumption in some developing countries (Keles et al., 2017), with projections suggesting that about 823 million people in Africa will rely on biomass for cooking and heating by 2030. Gujba et al. (2015) recommended prioritizing advanced stove adoption to reduce health impacts from indoor pollution and pressure on biomass resources. Abolhosseini et al. (2014) identified two main solutions for reducing CO2 emissions and addressing climate change: maximizing renewable energy substitution for fossil fuels and enhancing energy efficiency. However, Keles et al. (2017) noted that systematic data remain inadequate for biomass energy planning and for developing specific energy policies for supply and demand, as effective power generation depends on proper management and deployment of biomass resources.
Globally, renewable energy sources accounted for 28.4 percent of electricity output in 2020, with hydropower leading at 16.2 percent, while non-hydro renewable sources like solar and wind power, though growing rapidly, still hold small market shares (Towoju & Oladele, 2021). Solar photovoltaics produced 3.1 percent of global electricity in 2020, compared to virtually nothing in 1990 (Jäger-Waldau, 2011), and wind power increased dramatically from 4 to 1596 TWh between 1990 and 2020, constituting about 6 percent of global electricity generation (Haidi & Cheddadi, 2022). In Nigeria, renewable energy accounted for approximately 16.4 percent of total electrical capacity in 2022 (Nkalo, 2025), while Africa's overall renewable energy capacity has been gradually increasing.
The theoretical foundation for this study is rooted in Production theory, tracing back to Jean-Baptiste Say's pioneering work in economics (1803). Production theory fundamentally concerns the conversion of inputs into outputs, a concept crucial for understanding economic behavior. Since electricity is not naturally occurring but requires transformation from other energy forms—such as fossil fuels, solar, biomass, and hydro—this theory aptly applies by elucidating the process of converting raw energy into usable electricity. Production theory provides a framework for justifying the study's focus on electricity generation, which mirrors the production process of transforming raw materials into finished goods. Like other economic activities, electricity production is subject to various influences, including economic factors such as financing energy commodities, as well as social, technological, and political factors, making this theory highly relevant to analyzing electricity generation in Nigeria.
Empirical literature has examined various dimensions of energy generation and financing. Zhe (2024) investigated the relationship between electricity generation and renewable resources in Pakistan using secondary data from 1998 to 2018, employing correlation analysis and the Johansen co-integration test to examine long-term relationships between electricity production and renewable energy sources including solar, nuclear, biomass, waste, and hydro. The results showed a consistent and favourable long-term relationship among renewable energy sources, electricity production, costs, and environmental quality. Mansur (2023) analysed factors affecting electricity generation in Nigeria, focusing on electricity power loss, government funding, and electricity demand using annual time-series data from 1981 to 2021. Utilizing Impulse Response Functions and Variance Decomposition techniques from the Vector Autoregressive Model, the results showed that Nigeria's electricity generation responds negatively to shocks in electricity power loss and electricity demand, while responding significantly to shocks in government funding for electricity.
Rashed et al. (2022) examined the relationship between economic growth, renewable electricity generation, and foreign direct investment in Africa's renewable electricity sector, discovering a unidirectional causal relationship between renewable electricity production and economic growth using both static panel data and panel vector autoregression Granger causality models. Ozughalu and Ogbuefi (2022) explored the relationship between electricity consumption, FDI, and aggregate economic activity in Nigeria, utilizing the ARDL Bounds test, Granger Causality test, and trivariate Vector Error Correction model, discovering long-run co-integration between FDI and energy consumption with a bidirectional relationship between these variables. Onabote et al. (2021) conducted a time series analysis on energy sustainability, financing, and economic growth in Nigeria, employing the Johansen Co-integration technique to identify long-run equilibrium relationships among variables related to economic growth, sustainable energy, and financing options.
Idoko (2021) investigated the impact of government expenditure on electricity supply in Nigeria from 1990 to 2017, utilizing the ARDL bounds test and Error Correction Model, revealing significant contributions of government expenditure, GDP, gross capital formation, inflation, and labour to electricity supply. Atchike et al. (2020) studied the connections between electricity consumption, FDI, and economic growth in Nigeria, identifying unidirectional causalities from electricity consumption to GDP and FDI using the ARDL Bounds test and Error correction model. Longe et al. (2020) examined the impact of structural breaks on the relationship between energy consumption and FDI in Nigeria, employing the ARDL technique and Bai-Perron least squares break point to identify a strong long-run co-integrating relationship between energy consumption and FDI regardless of structural breaks. Onayemi et al. (2020) simulated FDI inflows through constant electricity power supply for economic growth in Nigeria, finding that increased FDI inflows, gross fixed capital formation, and electricity supply had the potential to boost economic growth.
Imo, Chukwu, and Abode (2017) used the box-Jenkins autoregressive model of order 1 and multiple linear regression to examine factors influencing electricity generation in Nigeria, using temperature and rainfall as explanatory variables, finding that rainfall and power generation had a strong and significant relationship while temperature had little effect. Cerra, Alfredo, and Svetlana (2017) used the ARDL model to study factors impacting power infrastructure growth and financing methods in Latin American countries, finding that macroeconomic factors, investment sources, demographic variables, and fiscal constraints significantly impacted electricity generation capacity. Akinbola, Zekeri, and Idowu (2017) examined how Nigerian government policies affected industrial growth and power supply from 1980 to 2010, finding that long-term governmental power policies had a major negative impact on industrial output performance. Adenuga and Idoko (2021) investigated how government spending affected Nigeria's electricity supply between 1990 and 2017, finding that government spending, GDP, gross capital creation, inflation, and labour significantly contributed to electricity supply.
The literature review reveals several critical gaps requiring investigation. First, there is a lack of systematic data and specific energy policies tailored to energy planning and utilization in Nigeria, which are crucial for effective energy planning and policymaking. Second, while financial and political support is acknowledged as necessary for promoting renewable energy, there is insufficient detailed analysis of the specific obstacles hindering renewable energy project development in Nigeria. Third, there is a dearth of comprehensive studies analyzing renewable energy financing mechanisms in Nigeria, despite recognition of the importance of financing for renewable energy projects. Studies examining various financing models, investment opportunities, and financial incentives for renewable energy projects remain scarce. This study addresses these gaps by investigating the effect of renewable energy financing mechanisms on sustainable electricity generation in Nigeria, specifically analyzing how different financing sources—including solar energy finance, biomass energy finance, government expenditure on electricity, commercial bank energy financing, and foreign aid energy financing—influence electricity generation in both the short and long run, while also examining the role of electricity consumption in driving generation capacity. By filling these gaps through empirical research and policy analysis, this study contributes to developing methods for funding renewable energy and power generation in Nigeria that will ultimately advance sustainable energy access and the nation's economic growth.
2. MATERIAL AND METHOD 
This study employed an Ex-post research design (Lammer & Badia) which is also known as retrospective research design, this type of research design involves collecting and analyzing data after the events of interest have occurred. In this approach, researchers do not have control over the variables being studied but instead analyze existing data to draw conclusions or make inferences about relationships between variables.
Sources of Data
[bookmark: _Hlk181870501]A secondary source provided the data for this investigation. The study used time series data from 1985 to 2022 for the analysis. The World Development Indicator, expressed in Million Kilowatts (MKw), provided the data for electricity generation (ELG) in Nigeria. Solar energy financing (SEF) data were proxied by government budget allocations to the National Rural Electrification Commission, The data for biomass energy finance (BEF) was proxied by government budget allocation to the National Biotechnology Development Agency (NABDA). Government energy financing (GEF) data were proxied by Government Expenditure on the Electricity sector. GEF is government expenditure on national grid electricity powered by fossil fuel, Commercial Banks Commercial bank loans and advances to Nigeria's energy industry served as a stand-in for Energy Finance (CEF). The Central Bank of Nigeria Statistical Bulletin (2022) and the CBN Annual Report on various issues served as the sources for both GEF and CEF. SEF, BEF and GEF are measured in Billion Naira (N’Billion). Energy financing from foreign aid (FEF) data were from the World Bank (2022), European Union (2022), and DFID (2022), measured in Billion United States of America Dollars (US Dollars). 
Model Specification
Following the model of Mansur (2023) which was specified as
LEGT = f (LEPL , LGFE, LELD) 								       1 
Where: LEGT = Log of Electricity Generation in Megawatt Hours LEPL = Log of Electric Power Losses, LGFE = Log of Government Funding on Electricity, LELD = Log of Electricity Demand Transforming Equation (1) to an econometric equation he obtained the following: 
LEGTt = β0 + β1 LEPLt + β2 LGFEt + β3 LELDt + μt                                                       2     Where: LEGT, LEPL, LGFE, and LELD are defined earlier in Equation (1).
Modifying equations 1 and 2 to include renewable energy finance variables and other sources of electricity finance as control variables gave rise to the model used in this study. Therefore, the model of this study is thus specified as: 
ELGt = ƒ(SEF, BEFt, GOEt, CEFt. FEFt, ELCt)						      3
ELGt = β0 +  β1SEFt +  β2BEFt + β3GOEt + β4CEFt + β5FEFt + β6ELCt + µ	                              4
Where ELG, SEF, BEF, GOE, CEF, FEF and ELC are Electricity generation in Nigeria, Solar Energy Finance in Nigeria, Biomass Energy Finance in Nigeria, Government Expenditure on Electricity Sector in Nigeria, Commercial Banks Energy Financing in Nigeria, Foreign Aid Energy Finance in Nigeria, and Electricity Consumption in Nigeria.  β1 to β6 are the coefficients of the variables and µ is the error term and t = period. The estimated coefficient of the variable is expected to take the form β0 > 0, β1 to β6 > 0
Equations 4 was estimated using ARDL estimation techniques (Pesaran and Smith, 2001). The fractionally integrated structure of the underlying regressors influenced the choice to use the ARDL approach for determining whether there was a long-term link between variables in levels. oscillating between I(0) and I(1). The bounds test confirmed the cointegration among variables, aligning with the conditions outlined by Pesaran and Smith (2001) for AutoRegressive Distributed Lags estimation.
The chosen estimation method aligns with the arguments put forth by Narayan and Smyth (2005), emphasizing the superior small sample properties of the bounds testing approach over multivariate cointegration. This approach modifies the Auto Regressive Distributed Lag (ARDL) framework, effectively addressing the challenges associated with the coexistence of I(0) and I(1) regressors in a Johansen-type framework. In line with the theoretical disposition supported by Bernard and Adenuga (2016) who opined that production process is not only driven by current energy resources, but by the changes in the previous output of the industry sector, this study therefore modified equation 4 and specified an ARDL model of the form:
ELGt = β0 + ELGt-1 + β1BEFt + β1SEFt + β2GOEt + β3 CEFt + β4FEFt + β5ELCt + µ	    5 
[bookmark: _Hlk181873270]To determine the long-run relationship and the short-run dynamics of the ARDL model in equation 5, the long-run and the short-run form of equation 5 is specified thus:
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Having estimated the ARDL model in equation 5, the ARDL estimation technique simultaneously estimated equation 6 and 7 that is both long-run and short-run ARDL model. Where in the short-run estimation; the error correction term (ect) was automatically generated and estimated. The estimated results of the ect measure the speed of adjustment needed to converge back to long-run equilibrium after a short-term shock to the model.
3. RESULT AND DISCUSSION

3.1 Trend Analysis


Figure 1. The trend of Electricity Generation and Energy Finance variables in Nigeria (1985 – 2022) 
Source:  Researcher’s Computations Using Microsoft Excel.
The graph illustrates trends in various energy finance metrics in Nigeria from 1985 to 2022, with the y-axis showing energy finance values and the x-axis representing years. Electricity Generation (ELG) Began near 10MKw in 1985, increased to about 20MKw by the early 1990s, remained stable until around 2007, and then declined to below 15MKw by 2022. Biomass Energy Finance (BEF) started at 0, rose to around N10 billion by the early 1990s, surged past N20 billion around 2000, and stayed around N20 billion with minor fluctuations until 2022. Solar Energy Finance  (SEF) started at N8.5 billion in 1985 and rose to N8.9 billion in 1989 and declined to 0.7 billion in 2006. Government commitment to rural electrification policy which brought about the National Energy Policy in 2005 and the electricity sector reform act that established PHCN led to a surge in solar energy finance to about N42.1 billion in 2007. Solar energy finance in Nigeria experienced a sudden decline to N13.8 billion in 2009 and N2.6 billion in 2015. After the National Renewable Energy and Energy Efficiency Policy (NREEEP) was put into effect in 2015, SEF rose to N28.5 billion in 2020 before slightly declining to N24 billion in 2021. GEF took a start with N0.89 billion in 1895 with a steady increase to N323.58 billion in 1999. There was a slight decline to N111.51 billion in 2000 rose to N259.79 billion in 2001 and declined to N97.98 billion in 2003. GEF gradually increased to N167.72 billion in 2004 with a slight fluctuation to N1.10 trillion in 2021. Commercial Banks' Energy Financing (CEF) remained flat until the mid-1990s, then gradually rose to around N72.4 billion by 2006, and stabilized between N215.27 billion and N301 billion until 2021. Energy Finance from Foreign Aid (FEF) stayed nearly flat, slightly below N0.5 billion throughout the period. A slight increase to N3.6 bill was experienced in 2014 and declined to N0.7 billion in 2021. a All series show an upward trend, indicating potential non-stationarity. Thus, a unit root test is needed to determine the order of stationarity of the series.
3.2 Stationarity Test
Table 1.
ADF Unit Root Test
	Variables
	ADF levels
	Critical values
	ADF  1st  diff
	Critical value
	remarks

	lnELG
	-3.141
	-3.536
	-7.359
	-3.540
	I(1)

	LnSEF
	-2.073
	-3.537
	05.919
	-3.540
	I(1)

	LnBEF
	-2.394
	-3.537
	-6.267
	-3.540
	I(1)

	LnGEF
	-1.937
	-3.537
	-6.994
	-3.540
	I(1)

	LnCEF
	-3.492
	-3.537
	-7.431
	-3.540
	I(1)

	LnFEF
	-6.866
	-2.946
	-1.489
	-3.537
	I(1)

	LnELC
	-2.369
	-3.537
	-8.402
	-3.540
	I(1)


Source: Computated using Eviews 13.
With the exception of the FEF variable, which seems to be stationary at the level, the ADF results in Table 1 show that the variables show stationarity at the first difference. I(0) and I(1) series are present in both the explanatory and dependent variables. As a result, these variables have qualities that make them appropriate for the ARDL model, indicating that there may be a long-term relationship between them.
3.3 Optimal Lag Selection 
Table 2.
Selection Criteria

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	 Lag
	LogL
	LR
	FPE
	AIC
	SC
	HQ

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	0
	-233.035
	NA 
	 0.024
	 13.280
	 13.544
	 13.372

	1
	-78.306
	  249.285*
	  3.32e-05*
	  6.684*
	  8.531*
	  7.328*

	2
	-44.397
	 43.329
	 4.44e-05
	 6.800
	 10.231
	 7.997

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Source: Computed Using Eviews 13.
Table 2 shows different criteria from which a lag length of our model variables was selected. All four criteria: FPE, AIC, HQIC, and SBIC indicate the selection of a maximum of four (1) lags in our model as shown by the asterisk (* ) along the fourth lag. The AIC  was selected to estimate the ARDL model.
3.4. ARDL Result
3.4 ARDL Bounds Test
The possibility of the variable deviating from the long-run equilibrium is revealed by estimating the ARDL model in their initial difference. Thus, the ARDL Bounds test for cointegration was required to determine whether a long-term link between variables would exist. Table 3 presents the outcome.

Table 3.
ARDL Bounds Test.
	F-Bounds Test
	Null Hypothesis: No levels relationship

	
	
	
	
	

	
	
	
	
	

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

	
	
	
	
	

	
	
	
	
	

	F-statistic
	 15.93427
	10percent  
	2.08
	3

	K
	5
	5percent  
	2.39
	3.38

	
	
	2.5percent  
	2.7
	3.73

	
	
	1percent  
	3.06
	4.15

	
	
	
	
	

	

	
	
	
	


Source: Author’s computation using Eviews 13.
The ARDL Bounds test in Table 4 shows an F-statistic of 15.93, exceeding the upper bound, indicating cointegration and a long-run relationship among the variables. Consequently, it is essential to estimate and interpret the long-run model and the relationships between the independent and dependent variables. Additionally, the short-run estimate of the ARDL model is necessary to determine how the model adjusts to short-term shocks.
Table 4.
ARDL Long Run Result

	Levels Equation

	Case 2: Restricted Constant and No Trend

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.   

	
	
	
	
	

	
	
	
	
	

	LNBEF
	0.011
	0.003
	3.492
	0.025

	LNSEF
	0.038
	0.011
	3.401
	0.000

	LNGEF
	0.002
	0.011
	0.220
	0.837

	LNCEF
	0.037
	0.011
	3.361
	0.028

	LNFEF
	0.030
	0.004
	6.860
	0.002

	LNELC
	0.626
	0.026
	24.00
	0.000

	C
	0.734
	0.114
	6.439
	0.003

	

	
	
	
	














Source: Computed using E views 13.
The ARDL long run result in Table 4 highlighted the relationships between individual independent variables and electricity generation in Nigeria. The findings indicate significant long-run relationships between biofuel finance, commercial banks' energy finance, foreign aid energy finance, and electricity consumption with electricity generation, as shown by probability values of the estimated coefficients being less than 5percent. However, the estimated coefficient for government expenditure on the electricity sector does not show a significant long-run relationship, as its prob value is greater than 5 percent. The result revealed that in the long-run, a 1 percent increase in biomass energy finance, on the average, brought about 0.01 percent increase in electricity generation in Nigeria. A 1 percent increase in solar energy finance on the average, brought about 0.04 percent increase in electricity generation in Nigeria. The estimated coefficient of government expenditure on electricity is not significant but contribute to about 0.002 percent increase in electricity generation in Nigeria. The estimated coefficient of commercial banks energy finance is significant and a 1 percent increase on the average brings about 0.04 percent of electricity generation in Nigeria. Similarly, the estimated coefficient of energy finance from foreign aid is significant. It also shows that, a 1 percent increase in foreign contribute to about 0.03 percent increase in electricity generation in Nigeria. The estimated long-run ARDL result further revealed that the estimated coefficient of electricity consumption in Nigeria is significant. Also, a 1 percent increase in electricity consumption on the average brought about 0.63 percent increase in electricity generation in Nigeria.
Following the establishment of these long-run relationships, the study also estimated the short-run dynamics of the ARDL model to determine the speed of adjustment to long-run equilibrium after a short-term shock. The short-run ARDL model results are presented in Table 5.
	Table 5.
ARDL Error Correction Regression
	

	Dependent Variable: D(LNELG)
	
	

	Included observations: 37
	
	

	
	
	
	
	

	
	
	
	
	

	ECM Regression

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.   

	
	
	
	
	

	
	
	
	
	

	C
	0.254
	0.061
	4.198
	0.000

	D(LNSEF(-1))
	0.012
	0.004
	3.265
	0.005

	D(LNBEF)
	0.002
	0.004
	3.852
	0.661

	D(LNGEF)
	0.624
	0.204
	3.064
	0.244

	D(LNCEF)
	0.314
	0.111
	2.830
	0.217

	D(LNFEF)
	0.002
	0.011
	0.169
	0.867

	D(LNELC)
	0.607
	0.104
	5.821
	0.000

	ECT(-1)*
	-0.522
	0.119
	-4.377
	0.000

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.689
	    Mean dependent var
	0.031

	Adjusted R-squared
	0.627
	    S.D. dependent var
	0.093

	S.E. of regression
	0.057
	    Akaike info criterion
	-2.735

	Sum squared resid
	0.096
	    Schwarz criterion
	-2.430

	Log likelihood
	57.602
	    Hannan-Quinn criter.
	-2.628

	F-statistic
	11.097
	    Durbin-Watson stat
	2.1214

	Prob(F-statistic)
	0.000
	
	
	

	
	
	
	
	

	
	
	
	
	


Source: Author’s Computation using Eviews 10.
The ARDL error correction model in Table 6 investigates the short-run dynamics between electricity generation and independent variables; solar energy finance in Nigeria and Biomass energy finance and other control variables, namely: government energy finance, commercial banks' energy finance, energy finance from foreign aid, and electricity consumption in Nigeria. The error correction term ect has an estimated coefficient of -0.52 with a highly significant p-value of 0.00, this indicate that deviations from long-run equilibrium are corrected at a rate of 52.2percent per period, underscoring the model's stability and reliability for policy analysis. The estimated short-run coefficients reveal that the estimated coefficient of solar energy finance is 0.01 and significant. This shows that a 1 percent increase in solar energy finance contributed to about 0.01 percent to electricity generation in Nigeria. Biofuel energy finance is 0.002 and not significant. The result however shows that a 1 percent increase in biomass energy finance on the average contribute to about 0.002 percent increase in electricity generation in Nigeria. The result of the independent variables shows that solar energy finance contributes more to electricity generation in Nigeria. This could be attributed to the increasing awareness of the importance of solar energy and possible government commitment towards encouraging rural electrification project and providing green energy. 
The results of the control variables revealed that, the estimated coefficient of government expenditure on electricity is 0.62 and not statistically significant. The result indicates a 1 percent increase government expenditure, on the average brings about 0.62 percent increase in electricity generation in Nigeria. Also, the estimated coefficient of Commercial banks' energy finance was not significant. The result however revealed that a 1 percent increase in commercial banks’ energy finance on the average, brings about 0.31 percent increase in electricity generation in Nigeria. Coefficient of energy finance from foreign aid was estimated to have a value of 0.002 and not statistically significant. Nevertheless, the result shows that a 1 percent increase energy finance from foreign aid contributed to about 0.002 percent increase in electricity generation in nigeria. significant short-run impact. Contrary to the estimated coefficients of other control variables, the estimated coefficient electricity consumption is 0.61 and highly significant. The result indicates that a 1 percent increase in electricity consumption in Nigeria on the average contributed to electricity generation in Nigeria. This further expressed the relevance of increasing electricity consumption towards stimulating generation capacity in Nigeria. 
The summary statistics of the short-run ARDL model revealed R-squared value of 0.69, indicating that approximately 69 percent of the variability in electricity generation is explained by the variables model. After accounting for the number of predictors, the adjusted R-squared is 0.63. The standard error of regression is 0.06, suggesting that observed values deviate from the regression line by nearly 6percent. The F-statistic value of 11.08 with a p-value of around 0.00 shows the model is statistically significant at the 5percent level. The Durbin-Watson statistic of approximately 2.12 suggests no serial correlation among the residuals.
3.4 Diagnostic Test on the Estimated ARDL Model
A diagnostic test was conducted to examine the reliability of the ARDL model. The study employed the Jarque-Bera Normality test, the Breusch-Godfrey serial correlation test and the Breusch-Pagan-Godfrey heteroskedasticity test to test the underpinning assumption of the disturbance term. The results of the diagnostic test are presented in Table 5, 6 and  7, respectively.
	Table 5. 
Jarque-Bera Normality Test

	
	
	
	
	

	
	
	
	
	

	Jarque-Bera Statistic
	0.261
	    Prob.
	0.877

	
	
	
	
	

	Source: Author’s computation using Eviews 10.
Table 6. 
Breusch-Godfrey Serial Correlation LM Test:
	

	
	
	
	
	

	
	
	
	
	

	F-statistic
	0.137
	    Prob. F(2,21)
	0.873

	Obs*R-squared
	0.462
	    Prob. Chi-Square(2)
	0.794

	
	
	
	
	


Source: Author’s computation using Eviews 10.
Table 7.
	Heteroskedasticity Test: Breusch-Pagan-Godfrey

	
	
	
	
	

	
	
	
	
	

	F-statistic
	2.525
	    Prob. F(11,24)
	0.068

	Obs*R-squared
	19.313
	    Prob. Chi-Square(11)
	0.056

	Scaled explained SS
	12.451
	    Prob. Chi-Square(11)
	0.331

	
	
	
	
	

	
	
	
	
	


Source: Author’s computation using Eviews 10.
The Jarque-Bera normalcy test, serial correlation test, and heteroskedasticity test probability values are all higher than the 0.05 or 5percent significance level, according to the diagnostic test results. This suggests that the ARDL model's disturbance term is homoscedastic, uncorrelated, and normally distributed. The study used the Cusum-Sum of Squares test to further investigate the stability of the model. The outcome, which is displayed in Figure 2, shows that the trend is inside the 5percent range. This proves that the estimated ARDL model is reliable for developing policies.
4.5 Stability Test of the ARDL Estimated Model


Figure 2: Cusum of Squares test for Stability
Source: Author’s computation using Eviews 10.

3.5 Policy Implications of findings
The strong and significant short-term influence of electricity consumption on electricity generation indicates that energy demand is a crucial determinant of electricity generation in Nigeria. This highlights a pressing need for electricity generation companies in Nigeria to increase their capacity to meet the rising demand.
The lack of notable short-term effects from biofuel energy finance, government expenditure on electricity, commercial banks' energy finance, and foreign aid energy finance suggests that these funding sources may not be effectively contributing to electricity generation in the immediate future. However, government expenditure on electricity and commercial banks’ energy finance shows that both variables contribute more to electricity generation. This shows that the long-term commitment of government and commercial banks towards  
The substantial error correction term suggests that although short-term impacts are limited, there is a significant mechanism adjusting towards long-term equilibrium. Consequently, policies aimed at promoting long-term electricity generation through renewable energy financing should be encouraged.
4. CONCLUSION 
It is impossible to overstate the importance of electricity to the expansion and development of a developing country like Nigeria. It is crucial to acknowledge this role and comprehend the different sources of electricity, which are divided into renewable and non-renewable sources. However, without sufficient funding, these sources cannot be efficiently utilized. This study investigates the effects of biomass energy financing on electricity generation in Nigeria, utilizing the nation's plentiful renewable energy resources, in light of the difficulties the Nigerian electricity sector faces, such as unpredictable supply, substantial shortfalls in meeting demand, and funding issues.
As an agrarian nation with prominent animal production, Nigeria has substantial potential to utilize biomass from agricultural activities for electricity generation. Despite extensive research on the determinants of electricity generation in Nigeria, specific aspects of renewable energy financing, particularly biomass energy finance, have not received sufficient attention in energy economics research. Addressing this gap, this study investigates the significance of biomass energy financing on electricity generation in Nigeria.
Other variables examined include government expenditure on electricity, commercial banks' renewable energy finance, and energy finance from foreign aid. Additionally, the influence of electricity consumption on electricity generation is considered. Pre-estimation studies, such as unit root tests to evaluate the series' stochastic properties, showed that the series are cointegrated and integrated of order I(0) and I(1). The Autoregressive Distributed Lag (ARDL) model estimate method was therefore required.
The results of the ARDL long-run model show that government spending on the electricity sector, biomass energy funding, historical electricity generation values, and renewable energy financing from commercial banks all have a major long-term impact on Nigerian electricity generation. On the other hand, foreign aid financing for renewable energy has little effect on the production of electricity. Additionally, the study finds that both short-term and long-term power generation are strongly impacted by electricity use. All things considered, energy finance factors may eventually affect the production of electricity.

The study recommended as follows:
[bookmark: _Hlk181872908]Policy makers and electricity regulatory agencies such as the National Electricity Regulatory Commission and the Rural Electrification Agency in Nigeria should develop policies that prioritize increasing electricity consumption. This can be achieved by expanding access to electricity, increasing disposable income, providing subsidies on electricity consumption for households and industries, improving reliability, and promoting efficient use of electricity in the country.
To ensure both short-term and long-term impacts of various energy finance sources, policymakers should assess the effectiveness and allocation of funds designated for electricity generation to guarantee that they are used effectively. As an alternative to government funding, renewable energy finance by commercial banks and private investors should be encouraged through tax relief on capital allowances for investing in renewable energy.
As a long-term strategy, policymakers and regulators of the Nigerian electricity sector should create policies that attract foreign investors with technical expertise in renewable energy for electricity generation. Additionally, the monetary authority should promote concessional interest rates for renewable energy investors in Nigeria, which will encourage electricity generation to meet future demand.
Given the significant role of electricity consumption in an emerging economy like Nigeria, the government and its electricity regulatory agencies should implement policies to enhance the infrastructure and capacity of the electricity sector. This includes investing in renewable energy sources, upgrading the national grid, and improving maintenance practices to ensure sustainable electricity generation.
By addressing these areas, Nigeria can increase its electricity generation capacity and provide a more reliable and sustainable energy supply for its agricultural and industrial sectors, ultimately driving economic growth and development.
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