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ABSTRACT

	Aims: This study examined the determinants of household energy consumption in Abuja with a focus on the role of appliance ownership, behavioral practices, socio-demographic characteristics, and climate change awareness. The aim was to generate evidence that can inform policies on energy efficiency and sustainable energy transitions..
Study design:  A cross-sectional survey design using quantitative methods was applied.
Place and Duration of Study: The research was conducted in urban areas of Abuja, Nigeria, with data collection carried out in 2024.
Methodology: A structured cross-sectional household survey was conducted in Abuja, Nigeria, in 2024, yielding 445 valid responses. Quantitative data were analyzed using descriptive statistics and Multiple Linear Regression (MLR) in SPSS to evaluate the relationships between household characteristics and energy demand.
Results: Appliance ownership significantly influenced household energy demand, with high-consumption appliances, particularly air conditioners and refrigerators, being major contributors. Regression analysis showed a mitigating effect of efficient appliances (β = -0.138, p = 0.001). Behavioral factors unexpectedly increased consumption (β = 0.157, p = 0.001). Socio-demographic characteristics, including income, household size, and education, were significant predictors (β = 0.089, p = 0.033). Climate change awareness had a strong positive effect (β = 0.260, p < 0.001), highlighting a knowledge-practice gap. The model explained 15.2% of the variation in household energy use (Adjusted R² = 0.152), indicating that while these factors are meaningful, the majority of variation is attributable to other unobserved influences on household energy behavior.
Conclusion: These findings suggest the need for targeted policy interventions such as subsidies or incentives for efficient appliances, alongside stronger awareness-to-practice campaigns. Addressing this gap can improve household-level efficiency and support broader national energy sustainability goals. 
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1. INTRODUCTION
[bookmark: _Hlk209343883]In recent decades, the global focus on sustainable development has underscored the critical need to understand and manage energy consumption patterns, particularly in developing countries (Li et al., 2015; Falcone, 2023). Nigeria, as one of the largest and most populous countries in Africa, faces significant challenges and opportunities in its energy sector. The rapid population growth, urbanization, and economic development have led to increasing energy demands, making it imperative to analyze household energy consumption comprehensively (Adewuyi, 2020).
[bookmark: _Hlk209343887][bookmark: _Hlk209343891]Household energy consumption in developing countries like Nigeria is influenced by a myriad of factors, including appliance ownership, behavioral tendencies, and socio-demographic variables (Bharadwaj et al., 2023). Appliances such as refrigerators, air conditioners, and electric cookers consume substantial amounts of electricity, and their prevalence in households can significantly impact overall energy demand (Le & Pitts, 2019; Spunei et al., 2024). Understanding the distribution and usage patterns of these appliances is essential for formulating effective energy policies and promoting sustainable energy use.
[bookmark: _Hlk209343896][bookmark: _Hlk209343901]Behavioral factors are critical determinants of household energy consumption, shaping how energy is used, conserved, or wasted in everyday activities. These factors include the awareness, attitudes, and habits of individuals within a household regarding energy use and efficiency (Shahin et al., 2024). Households that are conscious of energy-saving practices tend to consume less energy compared to those that are less aware. Behavioral interventions, such as public awareness campaigns and educational programs, have been recognized as effective strategies in encouraging more energy-efficient behaviors, with significant reductions in energy consumption observed through targeted interventions (Ornaghi et al., 2018; Jareemit & Limmeechokchai, 2019; McAndrew et al., 2021). Understanding and influencing household behavior remains essential for achieving long-term reductions in energy consumption and promoting sustainable energy use at the household level.
Against this backdrop, it becomes essential to deepen the understanding of the factors that drive household energy use in Nigeria. While prior studies have highlighted the role of technology, economic conditions, and individual behavior, there remains a gap in exploring how these variables interact within the Nigerian context to shape overall consumption patterns. Addressing this gap will not only provide insights into household-level demand dynamics but also offer practical guidance for designing targeted interventions that align with the country’s sustainable energy goals. The main objective of this study is to investigate the determinants of household energy consumption in Nigeria, with particular emphasis on the role of appliance ownership, behavioral practices, socio-demographic characteristics, and climate change awareness. Specifically, the study seeks to analyze how these factors jointly influence household energy demand and to provide empirical evidence that can inform policies promoting energy efficiency and sustainability.


2. methodology
2.1 Research Design and Study Area  
This study employed a quantitative cross-sectional survey design, conducted in Abuja, Nigeria, in 2024. Abuja was selected due to its rapid urbanization, diverse population, and increasing energy demand, making it a suitable case for household energy consumption analysis.
2.2 Sample and Sampling Procedure 
A total of 445 valid household responses were obtained through a multistage sampling approach. Districts were first selected, followed by systematic random sampling of households within each district, ensuring socio-economic diversity.
2.3 Data Collection Instrument 
A structured questionnaire was administered, covering four areas: (1) household socio-demographics, (2) appliance ownership and usage, (3) behavioral practices related to energy use, and (4) climate change awareness. Responses were collected using categorical and Likert-scale items.
2.4 Data Analysis
Data were analyzed using SPSS, with descriptive statistics and Multiple Linear Regression (MLR) applied to assess the effects of appliance ownership, behavioral practices, socio-demographic variables, and climate change awareness on household energy consumption.
2.5 Ethical Considerations
Informed consent was secured from all participants. Confidentiality and anonymity were guaranteed.
3. results and discussion
3.1	Socio-Demographic Factors and Household Energy Consumption
The regression analysis indicates that socio-demographic variables account for 17.9% of the variation in household energy consumption (R² = .179, Adjusted R² = .166). This highlights the importance of social and economic attributes in shaping household energy demand. The model was statistically significant (F = 13.786, P = .000).
Among individual predictors (Table 1), household size (B = 1.344, P = .000) and education of the household head (B = 1.253, P = .000) significantly increased energy use, consistent with the expectation that larger and more educated households adopt more appliances and energy-intensive practices. Income showed no significant effect (P = .741), while primary income source (B = 0.531, P = .000) and transportation mode (B = 0.959, P = .000) had positive impacts, suggesting that economic stability and mobility patterns shape demand. Dwelling type was negatively significant (B = -0.260, P = .003), reflecting efficiency differences between housing categories. Location and cooking energy source were not significant.
	Table 1 – Coefficients of Regression for Socio-Demographic Factors


	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	2.184
	1.424
	
	1.533
	0.126

	
	Location
	-0.161
	0.135
	-0.054
	-1.196
	0.232

	
	Household size
	1.344
	0.169
	0.381
	7.972
	0.000

	
	Education
	1.253
	0.265
	0.259
	4.727
	0.000

	
	Income
	0.031
	0.094
	0.015
	0.331
	0.741

	
	Primary source of income
	0.531
	0.129
	0.232
	4.125
	0.000

	
	Dwelling type
	-0.260
	0.086
	-0.152
	-3.031
	0.003

	
	Cooking Energy Source
	0.153
	0.156
	0.047
	0.981
	0.327

	
	Transportation Mode
	0.959
	0.204
	0.273
	4.696
	0.000

	a. Dependent Variable: Household Energy Consumption



Socio-demographic characteristics such as household size, education, income stability, and transport mode significantly affect energy use, while income alone and cooking source do not. These findings underline the multi-dimensional drivers of household energy demand and the need for integrated policies that account for social as well as technical factors.
3.2 	Appliance Ownership and Household Energy Consumption
The regression analysis shows that appliance ownership explains 67.5% of the variance in household energy consumption (R² = .675, Adjusted R² = .669), indicating a strong predictive relationship. The model was statistically significant (F = 104.923, P = .000).
Key coefficients (Table 2) reveal that air conditioners (B = 0.648, P = .001), electric cookers (B = 0.503, P = .000), and electric fans (B = 0.603, P = .004) significantly increase consumption. Frequent use of air conditioners (B = 2.006, P = .000) and electric cookers (B = 0.481, P = .000) also drive demand. In contrast, ownership of refrigerators (B = -1.960, P = .000), washing machines (B = -1.304, P = .000), and microwaves (B = -1.819, P = .000) was negatively associated with consumption, likely reflecting two mechanisms: the widespread use of more energy-efficient models for these appliances and their relatively limited or periodic usage compared to high-demand devices like air conditioners. Televisions and refrigerator use frequency were not significant.

Appliance ownership and use strongly influence household energy demand, with high-consumption appliances such as air conditioners, cookers, and fans driving usage. Negative coefficients for refrigerators, microwaves, and washing machines point to efficiency effects and underline how improvements in appliance technology can offset demand despite ownership. These findings highlight the central role of appliance technology and usage intensity in shaping energy demand in Nigerian households.




	Table 2 – Coefficients of Regression for Appliance Ownership a

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	2
	(Constant)
	11.818
	0.607
	
	19.484
	0.000

	
	Refrigerator (ownership)
	-1.960
	0.371
	-0.169
	-5.287
	0.000

	
	Air conditioner (ownership)
	0.648
	0.188
	0.165
	3.456
	0.001

	
	Electric cooker (ownership)
	0.503
	0.115
	0.129
	4.363
	0.000

	
	Washing machine (ownership)
	-1.304
	0.142
	-0.334
	-9.157
	0.000

	
	Television (ownership)
	0.195
	0.230
	0.024
	0.850
	0.396

	
	Microwave (ownership)
	-1.819
	0.128
	-0.459
	-14.189
	0.000

	
	Electric fan (ownership)
	0.603
	0.209
	0.099
	2.881
	0.004

	
	Refrigerator (use)
	-0.001
	0.058
	0.000
	-0.014
	0.988

	
	Air conditioner (use)
	2.006
	0.152
	0.551
	13.168
	0.000

	
	Electric cooker (use)
	0.481
	0.111
	0.139
	4.348
	0.000

	a. Dependent Variable: Household Energy Consumption



3.3 	Behavioral Factors and Household Energy Consumption
The regression analysis shows that behavioral factors explain 32.9% of the variance in household energy use (R² = .329, Adjusted R² = .320). The model was statistically significant (F = 35.544, P = .000).
Key coefficients (Table 3) reveal mixed effects. Using LED bulbs (B = -0.519, P = .024) and fans instead of air conditioners (B = -0.732, P = .000) significantly reduced energy use, while turning off lights (B = 0.524, P = .000) and unplugging appliances (B = 0.422, P = .002) were unexpectedly associated with higher consumption, possibly reflecting a rebound effect or confounding household practices. Insulating homes (B = 0.156, P = .012) and using energy-efficient cooking methods (B = 0.253, P = .000) showed positive coefficients, suggesting that efficiency gains may be offset by increased overall appliance use.
	[bookmark: _Hlk189508246]Table 3 – Coefficients of Regression for Behavioral Factors

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	3
	(Constant)
	10.330
	0.315
	
	32.746
	0.000

	
	Turn off lights
	0.524
	0.130
	0.316
	4.020
	0.000

	
	Unplug appliances
	0.422
	0.136
	0.239
	3.111
	0.002

	
	Use LED bulbs
	-0.519
	0.228
	-0.285
	-2.271
	0.024

	
	Use appliances only when necessary
	0.241
	0.240
	0.124
	1.003
	0.316

	
	Use fans instead of AC
	-0.732
	0.086
	-0.436
	-8.516
	0.000

	
	Insulate home
	0.156
	0.062
	0.116
	2.524
	0.012

	
	Use efficient cooking methods
	0.253
	0.069
	0.182
	3.645
	0.000

	a. Dependent Variable: Household Energy Consumption



While certain behaviors, such as LED adoption and reliance on fans over air conditioning, reduce demand, others show counterintuitive or neutral effects. This suggests that behavior alone does not guarantee lower consumption, as overall energy demand is shaped by complex interactions with appliances and socio-demographic factors.
[bookmark: _Toc189505481]3.4	Climate Change Awareness and Household Energy Consumption
The regression analysis shows that climate change awareness explains 15.6% of the variance in household energy use (R² = .156, Adjusted R² = .146). The model was statistically significant (F = 15.661, P = .000).
Key coefficients (Table 4) reveal mixed patterns. Willingness to invest in renewables (B = -0.488, P = .012) significantly reduced energy use, while beliefs linking household consumption to climate change (B = 0.220, P = .044) and belief in energy reduction as mitigation (B = 0.227, P = .021) were positively associated with higher demand. General awareness (B = 0.038, P = .808) and belief in adopting efficient practices (B = 0.208, P = .258) were not significant.
	[bookmark: _Hlk189508311]Table 4 – Coefficients of Regression for Climate Change Awareness

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	4
	(Constant)
	8.597
	0.386
	
	22.251
	0.000

	
	Willingness to invest in renewables
	-0.488
	0.193
	-0.117
	-2.531
	0.012

	
	Factors influencing adoption
	0.117
	0.047
	0.107
	2.472
	0.014

	
	Awareness of climate impacts
	0.038
	0.157
	0.023
	.243
	0.808

	
	Belief consumption contributes
	0.220
	0.109
	0.135
	2.020
	0.044

	
	Belief reduction mitigates
	0.227
	0.098
	0.144
	2.320
	0.021

	
	Belief in adopting efficient practices
	0.208
	0.183
	0.116
	1.133
	0.258

	a. Dependent Variable: Household Energy Consumption


Climate change awareness has a statistically significant impact on household energy demand. Willingness to invest in renewable technologies is linked to reduced consumption, but paradoxically, some pro-environmental beliefs are associated with higher energy use. This suggests a gap between awareness and practice, reinforcing the need for policies that convert awareness into actionable behavior through incentives and practical interventions.
3.5 	Joint Influence of All Predictors
The combined regression model shows that appliance ownership, behavioral factors, socio-demographic characteristics, and climate change awareness jointly explain 15.9% of the variance in household energy consumption (R² = .159, Adjusted R² = .152). The model was statistically significant (F = 24.133, P = .000). 
Coefficient results (Table 5) reveal that climate change awareness (B = 0.113, P = .000) and behavioral factors (B = 0.047, P = .001) are positively linked to consumption, while appliance ownership (B = -0.161, P = .001) shows a negative association, likely reflecting efficiency in some appliances. Socio-demographic factors (B = 0.087, P = .033) exert a small but significant effect.



	[bookmark: _Hlk189508433]Table 5 – Coefficients of Regression for Joint Influence of all Predictors

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.
	Collinearity Statistics

	
	B
	Std. Error
	Beta
	
	
	Tolerance
	VIF

	5
	(Constant)
	8.296
	.977
	
	8.491
	.000
	
	

	
	Climate Change Awareness
	.113
	.020
	.260
	5.640
	.000
	.773
	1.294

	
	Socio Demographic Factors
	.087
	.041
	.089
	2.132
	.033
	.942
	1.061

	
	Appliance Ownership
	-.161
	.048
	-.138
	-3.354
	.001
	.974
	1.027

	
	Behavioral factors
	.047
	.014
	.157
	3.462
	.001
	.799
	1.252

	a. Dependent Variable: Energy Consumption



The collinearity diagnostics (Table 6) further reinforce the reliability of these findings. The Tolerance and VIF values indicate no significant multicollinearity between the predictors, ensuring that each factor's contribution to energy consumption is independent and not distorted by correlations with other predictors. Tolerance values close to 1 and VIFs below 10 suggest that the predictors are not highly correlated, which is a good sign for the stability and reliability of the regression coefficients.
	[bookmark: _Hlk189508448]Table 6 - Collinearity Diagnostics

	Model
	Dimension
	Eigen value
	Condition Index
	Variance Proportions

	
	
	
	
	(Constant)
	Climate Change Awareness
	Socio Demographic
	Appliance Ownership
	Behavioral factors

	6
	1
	4.895
	1.000
	0.00
	0.00
	0.00
	0.00
	0.00

	
	2
	0.055
	9.409
	0.01
	0.09
	0.02
	0.04
	0.52

	
	3
	0.034
	11.963
	0.00
	0.82
	0.00
	0.02
	0.45

	
	4
	0.011
	21.398
	0.01
	0.09
	0.45
	0.65
	0.02

	
	5
	0.005
	32.915
	0.98
	0.00
	0.53
	0.30
	0.01

	a. Dependent Variable: Energy Consumption



3.6	Discussion
[bookmark: _Hlk209343940]The results show that appliance ownership is a strong determinant of household energy use, with high-consumption devices such as air conditioners and cookers driving demand. This aligns with earlier studies in Nigeria and Sub-Saharan Africa, which link increasing appliance penetration to higher electricity demand (Adebayo & Prah, 2025; Pelz et al., 2023). However, energy-efficient technologies like LED bulbs reduce consumption, consistent with Ogunsola et al. (2022). The negative coefficient for appliance ownership observed in this study may therefore reflect the growing role of energy-efficient appliances, as also reported by Olatunde et al. (2024), who found significant reductions in energy use among households adopting efficient technologies.
[bookmark: _Hlk209343964]Socio-demographic characteristics also shape energy use patterns. Household size and education level were significant predictors of higher consumption, corroborating findings that larger and more educated households tend to use more appliances, as shown by Abubakar et al. (2024) and Ubani et al. (2024). Income effects were less pronounced but still indicated that wealthier households consumed more, consistent with Bashir & Olayiwola (2025), who found that electricity access and usage positively influence income growth and consumption behavior. Urban households exhibited greater demand due to appliance access and infrastructure, supporting the conclusions of Osi and Eke (2023). These results highlight the need to consider social and economic heterogeneity when designing household energy policies.
Behavioral factors contributed moderately to explaining energy demand, though with mixed effects. Practices such as using LED bulbs and fans instead of air conditioners reduced consumption, while actions like turning off lights or unplugging appliances showed counterintuitive associations with higher demand. This may reflect the dominance of high-consumption appliances in driving overall usage, such that households who frequently unplug smaller devices still maintain or even increase total demand through intensive use of air conditioners, refrigerators, and other major appliances. This aligns with findings by Uyigue et al. (2023), who showed that high-consumption appliances like air conditioners dominate household energy use, and that behavioral shifts, while helpful, are insufficient without structural changes. Similarly, Shari et al. (2020) emphasized that energy-saving behaviors alone cannot offset systemic inefficiencies in Nigeria’s residential energy landscape. Limited awareness and inconsistent adherence to conservation practices, as demonstrated by Ogbuanya & Nungse (2021), further constrain the effectiveness of behavioral change, underscoring the need for targeted awareness and education campaigns.
Climate change awareness had a significant but paradoxical effect, as higher awareness was associated with increased energy use. This may reflect that households conscious of climate issues are more likely to acquire modern appliances, including efficient technologies, which still raise total consumption, as shown by Abubakar et al. (2024). Nonetheless, awareness did encourage some energy-saving attitudes, consistent with Tilde & Fernando (2024). Yet, financial and infrastructural barriers limit behavioral adjustments, a challenge also identified by Al-Amin et al. (2025). Addressing this awareness–practice gap will require not only education but also subsidies and accessible alternatives, as recommended by Ekechukwu & Eziefula (2025).
The joint model highlights that climate change awareness and appliance ownership remain the most influential predictors of household energy demand, followed by behavioral and socio-demographic factors. This finding aligns with Uyigue et al. (2023) and Olatunde et al. (2024), who identified appliance ownership and awareness as key drivers of consumption in Nigerian households. It also reinforces Abubakar et al. (2024), who emphasized socio-economic disparities in energy access and use. Together, these results suggest that policies must adopt a multifaceted approach that promotes efficient appliance ownership, strengthens behavioral change interventions, considers socio-demographic realities, and deepens climate awareness to achieve sustainable energy consumption outcomes in Nigeria.
3.7	Policy Implications
The findings of this study highlight several actionable priorities for household energy policy in Nigeria. First, given that high-consumption appliances such as air conditioners and cookers are major drivers of demand, policies should focus on incentivizing the uptake of energy-efficient alternatives through subsidies, rebates, or reduced import tariffs. Second, the negative coefficients for refrigerators, microwaves, and washing machines suggest that improvements in appliance technology can significantly reduce consumption, underscoring the importance of strengthening appliance efficiency standards and labeling programs. 
Third, the persistence of a knowledge-practice gap indicates that awareness campaigns alone are insufficient; behavioral interventions must be coupled with affordable, practical options that enable households to act on their intentions. Fourth, socio-demographic disparities point to the need for differentiated policy approaches: for instance, targeting larger and higher-income households with incentives for energy-efficient retrofits while ensuring equitable access for lower-income households. Finally, the strong effect of climate change awareness suggests that integrating energy education into national climate strategies can support longer-term cultural shifts toward sustainable consumption. These measures can reduce household energy demand, improve efficiency, and support Nigeria’s broader energy transition goals.
4. Conclusion
This study examined the determinants of household energy consumption in Nigeria, focusing on appliance ownership, socio-demographic characteristics, behavioral practices, and climate change awareness. The findings reveal that appliance ownership, particularly high-demand appliances such as air conditioners and cookers, remains the strongest driver of energy use, while energy-efficient technologies like LED bulbs can significantly reduce demand. Socio-demographic factors, including household size, education, and income stability, also shape consumption patterns, with larger and more educated households consuming more. Behavioral practices showed mixed effects, as some conservation measures reduced demand while others had counterintuitive associations with higher consumption, reflecting a gap between awareness and actual outcomes. Climate change awareness was significant but paradoxical, as households with greater awareness often consumed more energy, highlighting the persistence of an awareness–practice gap. Overall, the study concludes that household energy demand in Nigeria is influenced by a complex interplay of technical, social, and attitudinal factors, underscoring the need for integrated policies that combine efficient technology adoption, targeted awareness campaigns, and socio-economic considerations to promote sustainable energy use.
Disclaimer (Artificial intelligence)

Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript. 

References

Abubakar, I. R., Alola, A. A., Bekun, F. V., & Onifade, S. T. (2024). Investigating the determinants of household energy consumption in Nigeria: insights and implications. Energy Sustainability and Society, 14(1). https://doi.org/10.1186/s13705-024-00451-6 
[bookmark: _Hlk209344845]Adebayo, G. D., & Prah, L. F. (2025). Beyond the grid: Appliance poverty and unequal energy services in rural Nigeria. Path of Science, 11(8). http://dx.doi.org/10.22178/pos.121-13  
Adewuyi, A. (2020). Challenges and prospects of renewable energy in Nigeria: A case of bioethanol and biodiesel production. Energy Reports, 6, 77–88. https://doi.org/10.1016/j.egyr.2019.12.002  
Al-Amin, A. I., Magaji, S., & Ismail, Y. (2025). Investigating the barriers to climate finance and ESG integration in Nigeria’s energy transition. GAS Journal of Arts Humanities and Social Sciences, 3(9). https://www.doi.org/10.5281/zenodo.17113171 
Bashir, N. O., & Olayiwola, H. O. (2025). Impact of electricity access on households’ income growth in Nigeria. Lapai Journal of Economics, 9(1). https://www.ajol.info/index.php/lje/article/view/299498 
Bharadwaj, B., Subedi, M. N., Malakar, Y., & Ashworth, P. (2023). Low-capacity decentralized electricity systems limit the adoption of electronic appliances in rural Nepal. Energy Policy, 177, 113576. https://doi.org/10.1016/j.enpol.2023.113576  
Ekechukwu, D., & Eziefula, B. (2025). Clean energy Alternatives, policies, and Implementation in Nigeria: A Comparative analysis. Journal of Energy Research and Reviews, 17(3), 1–16. https://doi.org/10.9734/jenrr/2025/v17i3398 
Falcone, P. M. (2023). Sustainable Energy Policies in Developing Countries: A Review of Challenges and opportunities. Energies, 16(18), 6682. https://doi.org/10.3390/en16186682 
Jareemit, D., & Limmeechokchai, B. (2019). Impact of homeowner’s behaviours on residential energy consumption in Bangkok, Thailand. Journal of Building Engineering, 21, 328–335. https://doi.org/10.1016/j.jobe.2018.10.030 
Le, V. T., & Pitts, A. (2019). A survey on electrical appliance use and energy consumption in Vietnamese households: Case study of Tuy Hoa city. Energy and Buildings, 197, 229–241. https://doi.org/10.1016/j.enbuild.2019.05.051    
Li, X., Lin, C., Wang, Y., Zhao, L., Duan, N., & Wu, X. (2015). Analysis of rural household energy consumption and renewable energy systems in Zhangziying town of Beijing. Ecological Modelling, 318, 184–193. https://doi.org/10.1016/j.ecolmodel.2015.05.011 
McAndrew, R., Mulcahy, R., Gordon, R., & Russell-Bennett, R. (2021). Household energy efficiency interventions: A systematic literature review. Energy Policy, 150, 112136. https://doi.org/10.1016/j.enpol.2021.112136 
Ogbuanya, T. C., & Nungse, N. I. (2020). Effectiveness of energy conservation awareness package on energy conservation behaviors of off-campus students in Nigerian universities. Energy Exploration & Exploitation, 39(5), 1415–1428. https://doi.org/10.1177/0144598720975133 
[bookmark: _Hlk209345085]Ogunsola, A. D., Olaogun, O., Adeyi, A. J., Adeyi, O., Ibiwoye, M. O., & Adegbola, A. A. (2022). Performance evaluation of energy-saving bulbs in selected Nigerian locations with artificial neural network modelling. LAUTECH Journal of Engineering and Technology, 1(1). Retrieved from https://kwasuspace.kwasu.edu.ng/items/f18f99c5-e4c3-4f9e-ad9f-669286b485f8 
Olatunde, N. T. M., Okwandu, N. a. C., & Akande, N. D. O. (2024). Reviewing the impact of energy-efficient appliances on household consumption. International Journal of Science and Technology Research Archive, 6(2), 001–011. https://doi.org/10.53771/ijstra.2024.6.2.0038 
Ornaghi, C., Costanza, E., Kittley-Davies, J., Bourikas, L., Aragon, V., & James, P. A. (2018). The effect of behavioural interventions on energy conservation in naturally ventilated offices. Energy Economics, 74, 582–591. https://doi.org/10.1016/j.eneco.2018.07.008 
Osi, M., & Eke, C. (2023). Households and 1-World Economy: A Mathematical Discourse. Asian Journal of Economics Business and Accounting, 23(15), 44–48. https://doi.org/10.9734/ajeba/2023/v23i151014   
Pelz, S., Chinichian, N., Neyrand, C., & Blechinger, P. (2023). Electricity supply quality and use among rural and peri-urban households and small firms in Nigeria. Scientific Data, 10(1). https://doi.org/10.1038/s41597-023-02185-0 
Shahin, M., Ghasri, M., & Abbasi, A. (2024). Individuals’ contribution to household energy savings: The role of big-two personality traits. Heliyon, e25922. https://doi.org/10.1016/j.heliyon.2024.e25922 
Shari, B. E., Moumouni, Y., & Momodu, A. S. (2020). Low carbon transition of residential electricity consumption in Nigeria: A system dynamics Modeling approach. International Journal of Energy and Power Engineering, 9(1), 11. https://doi.org/10.11648/j.ijepe.20200901.12 
Spunei, E., Frumușanu, N., & Martin, M. (2024). Study on Household-Level electricity consumption of domestic consumers in Romania: The need to check the electrical installation. Sustainability, 16(10), 4203. https://doi.org/10.3390/su16104203 
Tilde, A. I., & Fernando, N. G. (2024). Knowledge, attitude and practices of energy utilisation behaviours: a study of residential building occupants. Built Environment Project and Asset Management, 14(3), 349–365. https://doi.org/10.1108/bepam-01-2023-0008 
Ubani, O., Sam-Amobi, C., Mba, E., Idu, E., Ezeama, E., & Oforji, P. I. (2024). Household electricity consumption determinants in major Nigeria cities. Journal of Infrastructure Policy and Development, 8(3). https://doi.org/10.24294/jipd.v8i3.2895 
Uyigue, E., Yapp, J., Lebof, B., & Odele, M. (2023). A survey of households electricity consumption of end-use appliances in Nigeria. Journal of Energy Policy Research and Development. Retrieved from https://jeprd.energy.gov.ng/jeprd/index.php/journal/article/download/2/1/1 

