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Abstract 

The shift towards renewable energy is resulting in increased investment in energy infrastructure, affecting 
communities of all sizes worldwide. A study on Bugala Island in Lake Victoria, Uganda, explored how socio-
economic factors influence households' decision to adopt hybrid solar electricity. The study utilised a binary 
logistic regression analysis of cross-sectional research design to understand the significant socioeconomic 
factors influencing the adoption. The sex of the household head, education level, monthly income, tenure 
status, and wall and floor materials were the most significant factors for the adoption. However, results suggest 
that age, household size, marital status, and main occupation were not statistically significant factors in adopt-
ing hybrid solar electricity. Insights from these variables can enable policymakers to formulate more efficient 
and equitable policies geared towards fostering the widespread integration of clean energy solutions. It should 
be noted that the socioeconomic factors vary in context and location; solar energy systems should be tailored 
to the needs of each community rather than being implemented using a standardised approach.  
 
 Keywords: island communities, energy policy, household energy transition, rural electrification, energy  
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1. Introduction 

Households are emerging as key agents in the global 

quest for energy sustainability. Their embrace of 

cleaner and more modern energy resources, such as 

hydropower, solar energy, biomass, briquettes, and 

liquefied petroleum gas (LPG), represents a crucial 

shift toward micro-level solutions for pressing global 

challenges (Gustavsson et al., 2015; Nzabona et al., 

2021; UBOS & ICF, 2017). This trend, particularly 

gaining traction in the Global South, empowers 

communities to dissociate their energy needs from 

traditional, often unsustainable, sources. Mbaka 

(2021) describes this phenomenon as a ‘micro-

revolution’ in energy sustainability, offering the 

potential for localised energy independence, 

reduced environmental impact, and improved well-

being. 

Global energy consumption is projected to in-

crease by 56% by 2040, driven primarily by eco-

nomic expansion in developing nations (Muham-

mad et al., 2016). This surge in demand, however, 

is juxtaposed against the stark reality that over 590 

million Africans, particularly those residing in rural 

areas, lack access to clean energy sources (Zajicek, 

2019). Fossil fuels, encompassing oil, firewood, and 

coal, remain the dominant energy reservoirs, fueling 

over 90% of the anticipated demand increase. 

Recognising this unsustainable trajectory, global 

initiatives are actively promoting innovative energy 

technologies to mitigate dependence on fossil fuels 

(Dorian et al., 2006; Nzabona et al., 2021; Soltani 

et al., 2019). The Commonwealth Sustainable En-

ergy Transition Agenda, for instance, fosters collab-

orative efforts among member nations, including 

Uganda, to achieve a sustainable energy paradigm 

and realise Sustainable Development Goal 7: uni-

versal access to clean and affordable energy (Polack, 

2021). For example Uganda's anticipated annual 

production of 100,000 kg of LPG during peak oil 

production within the Albertine region will be crucial 

for meeting the country's energy demands. LPG, as 

a cleaner-burning substitute for prevalent fuels like 

firewood and charcoal, promises substantial ad-

vantages including enhanced public health, environ-

mental preservation, economic empowerment, and 

industrial progress (Gustavsson et al., 2015). 

Consequently, contemporary energy sources are 

increasingly emerging as viable alternatives to con-

ventional fuels (Aarakit et al., 2021). While Uganda 

primarily relies on hydroelectricity (Taye et al., 

2020; Fashina et al., 2019), concerted efforts have 

been made to diversify its energy mix through grid 

expansion and the introduction of autonomous so-

lar photovoltaic (PV) systems and mini-grid net-

works (Groenewoudt et al., 2020; UOMA, 2020). 

These initiatives represent significant steps towards 

addressing pressing national energy needs and sig- 

nify a positive shift towards sustainable energy prac-

tices. 

Despite Uganda’s reliance on hydroelectricity, 

68% of rural households remain excluded from grid 

access due to a confluence of socioeconomic, regu-

latory, and environmental challenges (Aarakit et al., 

2021; Blimpo et al., 2020; Wabukala et al., 2022). 

This presents a compelling opportunity for the wide-

spread adoption of PV technologies (Katon-gole et 

al., 2023), particularly in island communities, where 

grid extension faces significant hurdles (Kayima et 

al., 2023). While renewable solar energy systems 

have gained popularity in the energy development 

discourse (Mazzone, 2019), there is a lack of ade-

quate research on the household factors influencing 

the adoption of new energy technologies (Simpson 

et al., 2021). This study investigated the socioeco-

nomic factors influencing hybrid solar electricity 

adoption on Bugala Island in Lake Victoria. 

1.1 Overview of energy status in Uganda  

Despite Uganda's population of 45.8 million (World 

Bank, 2021), residing primarily in rural areas 

(UBOS, 2021a), electricity access remains a starkly 

contrasting reality between urban and rural commu-

nities. While 70.8% of urban Ugandans have elec-

tricity, only 31.8% in rural areas do, highlighting a 

significant disparity. Guided by the 2007 renewable 

energy policy and its emphasis on prioritising sus-

tainable solutions within the renewable energy mix 

while allowing for technological flexibility 

(Bhamidipati et al., 2019), the Ministry of Energy 

and Mineral Development oversees the sector. 

Though the ministry has boasted abundant renewa-

ble resources like hydro, biomass, solar, and geo-

thermal, 28% of the population still lacks access 

(Bongomin & Nziu, 2022). Uganda has made im-

pressive strides in generation capacity, increasing 

from 60 MW in 1954 to 1,267.2 MW in 2020, with 

biomass dominating consumption at over 89% 

(Twaha et al., 2016). Hydropower leads as the pri-

mary source, contributing 80% of installed capacity, 

followed by thermal, mini-hydro, and cogeneration 

(Cartland, 2022). This reliance on renewables, rep-

resenting nearly 90% of the energy profile, under-

scores Uganda’s commitment to sustainable 

development. However, addressing the rural-urban 

access gap and diversifying energy sources remain 

key challenges for the future. 

The Ugandan energy sector comprises four dis-

tinct sub-sectors: residential/household, commer-

cial/institutional, agricultural/fisheries, and indust-

rial. The predominant energy source for households 

remains biomass, with firewood accounting for 73% 

of usage and charcoal for 21% (UBOS, 2021b). Al-

ternative sources like electricity, biofuels, LPG, and 

kerosene collectively contribute only 3.9% of the  
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household energy mix, highlighting a significant de-

pendence on traditional fuels. Lighting patterns also 

reveal disparities, with 56% of households relying 

on electricity, primarily through solar kits (27%), grid 

electricity (19%), and solar home systems (11%). 

This reliance on solar solutions and biomass in rural 

areas contrasts with the urban landscape, where grid 

electricity dominates for lighting purposes. Under-

standing the factors driving these trends is crucial for 

informing effective policy interventions aimed at in-

creasing access to clean energy in Uganda. 

1.2 Development of solar systems in Uganda  

To combat widespread energy poverty across vari-

ous regions, Uganda has strategically embraced so-

lar energy systems (Alinda et al., 2021; Ssenyimba 

et al., 2020). The nation's favorable solar potential, 

averaging 5.2 kWh/m
2
 daily insolation on horizontal 

surfaces (Adeyemi and Asere, 2014; Katongole et 

al., 2023), fosters a conducive environment for di-

verse solar applications. These include PV power 

generation for electricity, solar thermal electric gen-

eration, water heating, and building integration 

(Zhao et al., 2011). Since the 1980s, solar PV has 

powered essential services like lighting, healthcare 

refrigeration, communication, railway signalling, 

and telecommunication (Bongomin & Nziu, 2022). 

In rural communities beyond the reach of the na-

tional grid, solar energy plays a crucial role in off-

grid electrification, powering cooking, water heating, 

public buildings, and households, enabling access to 

lighting, mobile phones, and radios (Adeyemi and 

Asere, 2014; van Hove & Johnson, 2021). To cater 

to diverse market segments, various PV systems ex-

ist, including pico and micro solar home systems, 

larger solar home systems, standalone institutional 

systems, solar mini-grids, and PV systems for tele-

communication and lighting (Mugagga & Cham-

dimba, 2019). Pico and micro solar systems find 

widespread adoption in areas lacking grid access 

since they provide basic lighting, are used for mobile 

charging, use basic appliances, and are affordable 

(Walwyn & Hanlin, 2022; Salite et al., 2022).  

Uganda’s grid-connected solar energy capacity 

experienced a remarkable surge between 2016 and 

2019,  from 0 MW to 50 MW (Tables 1 and 2). This 

rapid growth was driven by a confluence of factors, 

including favorable renewable energy policies, VAT 

exemptions, and investments from foreign stake-

holders. The commissioning of key solar power 

plants, such as Soroti (10 MW), Tororo (10 MW), 

Kabulasoke (20 MW), and Mayuge (10 MW), 

marked this period of expansion. Additionally, nu-

merous community mini-grids, measured in kilo-

watts (KW), were deployed across the country 

(Mukisa et al., 2020; Kavuma et al., 2022). 

 

Despite advancements, grid connection solar 

power contributed only 1% to Uganda’s total energy 

capacity of 1,254 MW by 2021. The smallness of the 

share is attributed to barriers, including the high up-

front costs of solar panel installation, limiting indi-

vidual and business adoption. The national grid’s 

capacity constraints and transmission inefficiencies 

further hinder large-scale integration, and intricate 

regulatory frameworks and lack of financial incen-

tives discourage widespread investment in solar 

power (Hansen et al, 2015; Kayima, 2023). How-

ever, Uganda’s vision aspires to achieve a 12% 

share of PV generation within the projected 41,738 

MW total energy capacity required by 2040 

(Cartland et al., 2022). Recognising the limitations 

of standalone solar systems, Uganda has begun in-

troducing hybrid solar electricity systems. These 

unique configurations combine PV and diesel power 

generation components to provide reliable power to 

communities, particularly evident in the deployment 

of a 1.6 MW hybrid system on Bugala Island 

(Kayima et al., 2023). This shift towards hybrid sys-

tems aligns with Uganda's ambitious goal of transi-

tioning to 100% renewable energy by 2050, 

necessitating an approximate fourfold increase in 

solar energy capacity (Gustavsson et al., 2015). 

1.3 Hybrid solar plant on Bugala Island 

On Bugala Island, Uganda, a 1.6 MW hybrid solar 

power system tackles the challenge of remote com- 

Table 1: Solar PV mini-grids in Uganda.  
(Bjergegaard, 2015); UOMA, 2018) 

Mini-grid Installed  
capacity (kW) 

Completed mini-grids 

Kayanja 5 

Kasese 5 

Kyenjojo-Kyamugarura 13.5 

Kyenjojo-Kyanyagaramire 13.5 

Kitobo Island 230 

Bugala Island (PV diesel hybrid) 1600 

Luwero-Kabunyala 22.5 

Total installed capacity 1889.5 

Tendered mini-grids 

15 villages in Rakai and Isingiro 

Districts 

966 

25 villages in Lamwo District 936 

Total tendered capacity 1902 

Total capacity 3791.5 
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Table 2: Grid-connected solar power plants in 
Uganda. (ERA, 2019) 

Solar plant 
Installed ca-
pacity MW 

Year of 
commission 

Soroti  10 2016 

Tororo 10 2017 

Xsaba Solar 

(Kabulasoke) 

20 2018 

Mayuge 10 2019 

 

munity electrification through meticulous design and 

comprehensive management. The hybrid system 

was chosen for the island due to the frequent rain 

there. A solar-only electricity system was less reliable 

and night-time solar limitations required costly bat-

tery storage, making a hybrid system more practical. 

Additionally, integrating with existing diesel genera-

tors proved more cost-effective and efficient than 

building an entirely new renewable energy system. 

Overseen by Kalangala Infrastructure Services, the 

system integrates 2,832 solar panels, three diesel 

generators, inverters, a battery bank, and a smart 

control system, ensuring a dynamic match between 

hybrid energy output and island demand (Kayima et 

al., 2023). This intricate setup, encompassing 

design, generation, transmission, distribution, and 

sales, reaches 80% of Bugala’s communities via a 

strategically placed network of over 75 transformers. 

This initiative not only illuminates the island but also 

serves as a model for sustainable and accessible 

energy solutions in remote regions. 

Although clean and modern energies have been 

established on various islands, like this one, aiming 

to reduce dependence on traditional fossil fuels and 

contribute to a cleaner energy mix, the preference 

for their use among households in diverse 

communities is influenced by different dynamics 

(Mbaka, 2021; Wu et al., 2019). These energies play 

a central role in socioeconomic transformation, as 

their development is directly linked to energy 

consumption intensity and preference (Mbaka et al., 

2019). While studies on factors affecting energy use 

have been conducted (Gustavsson et al., 2015; 

Mbaka, 2021), they have mainly focused on fossil 

energy sources globally (Nzabona et al., 2021), and 

there are only scarce studies on hybrid systems 

(Khan et al., 2018; Come Zebra et al., 2021). 

Therefore, the research reported on aimed at 

understanding the socioeconomic factors influenc-

ing hybrid solar electricity adoption on Bugala 

Island. 

2. Material and methods  

2.1 Study area  

The study was carried out on Bugala Island, situated 

in Kalangala district (Figure 1). The island represents 

 

 
Figure 1: Location of the study area. (Designed by corresponding author) 
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Uganda’s commitment to energy transition in island 

communities, as evidenced by the hybrid power 

plant that demonstrates a significant investment in 

this technology. With a total of 67,200 people in 

2020, (0.04% of the total population in Uganda). 

Bugala is the largest among the 84 islands making 

up the district (Ssenyimba et al., 2020). Bounded by 

longitudes 32°01′E and 32°19′52′E and latitudes 

00°10′S and 1°20′S (Ssenyimba et al., 2020), Kalan-

gala district sprawls across 9,066.8 km
2
, with a mere 

4.8% landmasses, the rest in the embrace of Lake 

Victoria (Kayima et al., 2023). The study was carried 

out in Mugoye subcounty and Kalangala Town 

Council. Mugoye subcounty was chosen since it is 

where the hybrid solar energy infrastructure under 

study is located, while Kalangala Town Council was 

chosen because it has the highest population of elec-

tricity consumers, which provided a unique perspec-

tive on energy accessibility.  

2.2 Study design, sample size, and data 

collection methods  

In March and July 2022, a study was conducted 

using a quantitative method cross-sectional study 

(Dunn, 2021). Household data was collected using 

a semi-structured questionnaire on tablets using 

open data kit software (Kiran et al, 2022; 

Lakshminarasimhappa, 2021). The questionnaire 

covered respondents’ socio-economic characteris-

tics, energy sources, how they used them, and the 

reasons for their choices.  

A total of 353 respondents were interviewed, and 

the sample size was determined using the Krejcie 

and Morgan sampling formula (1970). This formula 

was chosen for its simplicity and efficacy. It is well-

suited for estimating a representative sample size 

within a finite population, requiring only population 

size and desired confidence level as inputs 

(Penyelidikan, 2006). 

Equation 1 expresses the calculation for deter-

mining the required sample size (S) for the research 

study, and Table 3 gives the parameter values.  

   𝑆 =  
𝑋2∙𝑁𝑃

𝑑2(𝑁−1)
+  𝑋2𝑃(1 − 𝑃)  (1) 

Table 3: Values of the parameters.  

Symbol  Parameter description Value  

𝑋2
  Chi- square value 3.841 

N Population size of Bugala 

Island households 

9966 

P Population proportion 0.5 

d Degree of accuracy 0.05 

 

The researchers closely supervised a team of four 

trained research assistants who knew the local lan-

guage (Luganda) and collected the data. The assis-

tants underwent various training stages, including 

pre-tests, to ensure they comprehended all the ques-

tionnaire content and knew how to interact with re-

spondents. 

For the study, individuals 18 years and older 

who served as heads of their households were cho-

sen randomly to participate in the interviews. Visi-

tors to the targeted households and those under 18 

years old were not included. To cover the commu-

nity adequately, local leaders provided estimates of 

the number of households in each community, 

which helped determine the proportion of house-

holds to be sampled.  

2.3 Data management and analysis  

The survey data was sent to an online server, and 

the researchers checked it regularly to ensure accu-

racy, completeness, and quality. The Statistical 

Package for Social Sciences software version 25 was 

used to analyse the quantitative data (Nagaiah & 

Ayyanar, 2016). Cross-tabulations with frequencies 

and percentages, which focus on the household so-

cioeconomic characteristics, are displayed in Table 

4. The binary logistic regression model was used to 

test the probability of the dichotomous outcomes 

(Fritz & Berger, 2015), basing on the household so-

cioeconomic factors to understand the influencing 

factors for hybrid solar electricity adoption on the Is-

land.  

A set of independent explanatory variables were 

hypothesised to test the factors influencing the adop-

tion. The binary logistic regression model for the fac-

tors influencing HSE adoption is specified using 

Equation 2. 

   𝑃(𝑢𝑠𝑒𝑟 = 1) = exp(𝛽0 + 𝛽1𝑋1 + 𝛽2𝑋2 + ⋯ +

   𝛽𝑛𝑋𝑛 /(1 + exp(𝛽0 + 𝛽1𝑋1 + 𝛽2𝑋2 + … + 𝛽𝑛𝑋𝑛))  (2) 

where: 

P (user = 1) represents the probability of being a 

user; 𝛽0 is the intercept term; 𝛽1𝑡𝑜𝛽𝑛 are coefficients 

associated with the independent variables (socioec-

onomic factors); and 𝑋1𝑡𝑜𝑋𝑛represent the inde-

pendent variables. 

This relationship is linear for the log odds and 

nonlinear for the odds and probability of the out-

comes. P<0.05 was used to declare all analyses sig-

nificant. Wald statistics and odd ratios have been 

used to examine the significance of the variables in 

binary logistic regression. P-value was used to iden-

tify the significant level of the variables.  
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2.4 Ethical consideration  

Ethical approval for the study was obtained from the 

Graduate School, Makerere University. Particip-

ation in this study was voluntary, and informed 

consent was obtained from all participants before 

data collection. This ensured their right to autonomy 

and decision-making regarding involvement in the 

research. Additionally, the research assistants 

underwent comprehensive training modules 

encompassing the study protocol, the questionnaire 

content, and ethical research practices. This 

measure minimised potential errors and ensured 

adherence to ethical guidelines. Recognising the 

importance of participant confidentiality, this paper 

strictly avoids disclosing any personal information or 

identifiers that could compromise anonymity. This 

commit-ment to safeguarding privacy underscores 

the ethical foundation of the research and upholds 

the dignity and well-being of all participants. 

2.5 Limitation of the study  

The Covid-19 pandemic hampered data collection 

due to movement restrictions and health precau-

tions, such as social distancing. Despite the need for 

direct engagement, we followed Ministry of Health 

guidelines for sanitisation, social distancing, and 

mask use. The island's geography created logistical 

challenges, with data enumerators incurring addi-

tional costs due to long distances. Furthermore, poor 

weather conditions, particularly heavy rain, ham-

pered household accessibility during data collection. 

3. Results and discussion 

3.1 Socio-demographics 

Table 4 presents the socioeconomic characteristics 

of the 353 respondents (237 hybrid solar electricity 

users, 116 non-users) who participated in the study. 

Notably, the majority (60%) were from Mugoye sub-

county, highlighting potential geographic variations 

in hybrid solar adoption patterns. Regarding house-

hold composition, male representation among 

household heads was significant (73%), and the 

largest age group fell within the 36–60 years range 

(57%). Educational attainment indicated a primarily 

lower-middle-income sample, with only 9% having 

attained tertiary education. Marital status and 

household size distributions were fairly balanced, 

with 77% married and 76% residing in households 

of 2–5 people. Additionally, over half (56%) of the 

households had 2–5 children living with them. 

Agriculture emerged as the dominant source of 

income for the majority (56%), reflecting the island’s 

economic landscape. Income levels also indicated 

relative economic homogeneity, with 54% monthly 

earnings between UGX 150,000 and UGX 450,000 

(equivalent to USD 40–122). 68% of households 

owned land, and 47% lived in two-room dwellings. 

Housing characteristics revealed a predominance of 

traditional building materials, with 99% utilising cor-

rugated iron sheets for roofing. Burnt bricks were the 

most common wall material (64%). All these char-

acteristics suggest a rural, low-income community 

with moderate access to land and basic amenities. 

 
Table 4: Socioeconomic characteristics of the respondents.  

Categorical variables Response category HSE user (n = 
237) 

Frequency (%) 

HSE non-user (n 
= 116) 

Frequency (%) 

Total (n=353) 
 

Frequency (%) 

Sub-county KTC 124 (520) 18 (16) 142 (40) 

Mugoye  113 (48) 98 (84) 211 (60) 

Sex of HH Male  160 (68) 67 (58) 227 (73) 

Female  77 (66) 49 (42) 126 (27) 

Age of HH 18 - 35 96 (41) 36 (31) 132 (37) 

36 - 60 119 (50) 80 (69) 199 (57) 

> 60  22 (09) 0 (00) 22 (06) 

Education level of HH No formal education 26 (11) 55 (47) 81 (23) 

Primary level 76 (32) 8 (07) 84 (24) 

Ordinary level  69 (29) 46 (40) 115 (33) 

Advanced level 36 (15) 6 (05) 42 (12) 

Tertiary 30 (13) 1 (01) 31 (9) 
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Categorical variables Response category HSE user (n = 
237) 

Frequency (%) 

HSE non-user (n 
= 116) 

Frequency (%) 

Total (n=353) 
 

Frequency (%) 

Marital status Single 44 (19) 12 (10) 46 (16) 

Married 173 (73) 100 (86) 273 (77) 

Divorced/separated 0 (00) 0 (00) 0 (00) 

Widow/widower 20 (08) 4 (03) 24 (07) 

Number of HH members 1 23 (10) 13 (11) 36 (36) 

2–5 175 (74) 90 (78) 265 (76) 

> 5 39 (16) 13 (11) 52 (15) 

Number of children in HH 0 56 (24) 23 (20) 79 (23) 

1 52 (22) 12 (10) 64 (18) 

2–5 117 (49) 81 (70) 198 (56) 

> 5 12 (05) 0 (00) 12 (03) 

Main source of income Formal employment 15 (06) 2 (02) 15 (05) 

Casual labour 7 (03) 6 (05) 13 (04) 

Business 50 (21) 18 (16) 68 (19) 

Fishing 15 (06) 12 (10) 17 (07) 

Agriculture 119 (50) 78 (67) 197 (56) 

Other 31 (13) 0 (00) 31 (09) 

Monthly income (UGX)  < 150,000 34 (14) 28 (24) 62 (18) 

150,000 - 450,000 124 (52) 66 (57) 190 (54) 

450,000 - 600,000 42 (18) 22 (19) 64 (18) 

600,000 - 900,000 19 (08) 0 (00) 19 (05) 

> 900,000 18 (08) 0 (00) 18 (05) 

Tenure status Owner 174 (73) 66 (57) 240 (68) 

Rented for cash 63 (27) 22 (19) 85 (24) 

Occupied without paying 0 (00) 22 (19) 22 (06) 

Squatter 0 (00) 6 (05) 6 (02) 

Roofing material  Corrugated iron sheets 236 (100) 112 (97) 179 (99) 

Tiles 1 (00) 0 (00) 1 (00) 

Other 0 (00) 3 (03) 3 (01) 

Wall materials  Corrugated iron sheets 5 (02) 5 (04) 10 (02) 

Mud/wood/reeds 74 (31) 14 (12) 88 (25) 

Unburnt bricks 0 (00) 12 (10) 12 (03) 

Burnt bricks 157 (66) 66 (57) 223 (64) 

Other 1 (00) 19 (16) 20 (05) 

Rooms  One room 37 (15) 11 (09) 48 (14) 

Two rooms 99 (42) 68 (59) 167 (47) 

Three rooms 0 (00) 20 (17) 20 (06) 

More than three rooms 101 (43) 17 (15) 118 (31) 
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Table 5. Binary logistic regression model showing the relationship between household  
socioeconomic factors influencing HSE adoption.  

Variables Coefficients S.E. Wald Odd ratio P-value 

Sex of HH 1.744 0.412 17.912 5.719 <0.001*** 

Age group of HH -0.382 0.310 1.518 0.682 0.218 

Education level 0.694 0.145 22.947 2.002 <0.001*** 

Main occupation 0.075 0.130 0.334 1.078 0.563 

Marital status 0.099 0.298 0.111 1.104 0.739 

Household size 0.330 0.364 0.822 1.391 0.365 

Children size HH -0.591 0.215 7.527 0.554 0.006** 

Monthly income 0.608 0.184 10.876 1.838 0.001** 

Tenure status -1.217 0.267 20.730 0.296 <0.001*** 

Roof materials -0.513 2.808 0.033 0.599 0.855 

Wall material -0.595 0.130 20.955 0.551 <0.001*** 

Floor materials -0.650 0.143 20.605 0.522 <0.001*** 

Rooms  0.041 0.155 0.071 1.042 0.789 

Constant  1.627 3.121 0.272 5.089 0.602 

Number of observations = 353 

-2 log-likelihood value = 298.983 

Hosmer and Lemeshow Test chi
2 
= 0.721 

*Indicates significance at 10% level  

**Indicates significance at 5% level  

*** Indicates significance at 1% level 

Prob.>Chi2(>0.05) Cox and Snell R
2
 = 0.339 

Nagelkerke R
2
 = 0.473 

3.2 Hybrid solar electricity adoption and 

influencing socioeconomic factors 

The results of the binary logistic regression, showing 

the relationship between socioeconomic factors and 

the adoption of hybrid solar energy (HSE), are pre-

sented in Table 5. The variables in the model were 

characterised by coefficients (B) of 0.723, standard 

errors (SE) of 0.114, a Wald statistic of 40.489, a p-

value of 0.001, and an odds ratio (Exp) of 2.06. 

Table 5 shows that the significant factors influ-

encing the adoption of hybrid solar electricity were 

the sex of the household head, education level, 

number of children living in the household, monthly 

income, tenure status, wall material, and floor mate-

rial. These variables had a level of significance of 1% 

and 5%. In examining the relationship between the 

sex of the household head and the utilisation of 

HSE, the study revealed a significant impact (Coef-
ficient = 1.74, P-value = <0.001), indicating that 

men predominantly lead households utilising HSE, 

resulting in an odd ratio of 5.7 for HSE use among 

households led by men. This is contrary to the find-

ings of Ang'u et al (2023), whose research chal-

lenges the notion that men drive decisions on clean 

fuel adoption in Vihiga county, Kenya, proposing 

that women exhibit a greater willingness to embrace 

clean energy due to their heightened susceptibility to 

the adverse health effects associated with traditional 

energy sources. This divergence from the existing lit-

erature is reinforced by the inconclusive impact of 

the sex of the household head on solar PV adoption 

in Seychelles, as identified by Etongo & Naidu 

(2022), where universal electricity availability dimin-

ishes the influence of sex. Furthermore, Guta, 

(2020) asserts that households headed by women 

are more inclined to adopt renewable energy tech-

nologies in rural Ethiopia. These disparities under-

score the nuanced and context-dependent nature of 

sex dynamism in shaping energy-adoption patterns, 

emphasising the need to consider socio-economic 

factors and regional contexts in comprehending 

such disparities.  

The education level of the household head and 

the decision to adopt HSE showed a significant im-

pact, indicated by (Coefficient = 0.69, P-value = 
<0.001). As the education level of the household 

head increases, the odds ratio for HSE use rises by 

2.00, suggesting a positive correlation between edu- 
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cation and the likelihood of HSE adoption on the 

island. This aligns with prior research indicating that 

lower levels of education may impede the uptake of 

new technologies, possibly due to challenges in pro-

cessing information and making decisions about un-

familiar technology. The study aligns with Kelebe et 

al. (2017) in Tigray, Ethiopia, demonstrating that a 

higher level of education correlates with increased 

adoption of small technologies in rural households. 

Similarly, Sardianou and Genoudi (2013), Wassie 

and Adaramola (2021), Lin and Kaewkhunok 

(2021), Ang'u et al. (2023), and Mothala et al. 

(2022) have supported the idea that educational sta-

tus plays a significant role in fostering acceptance of 

renewable energy sources. Nonetheless, Wassie et 

al. (2021) in southern Ethiopia found that the level 

of education did not emerge as a significant factor in 

household energy choices. 

The study found a positive correlation between 

the presence of children in a household and the 

adoption of HSE (coefficient = -0.591, p-value = 
<0.006). The association signifies that for each ad-

ditional child in a household, the likelihood of using 

HSE increases by a substantial factor of 7.53. This is 

presumably because larger families inherently re-

quire increased lighting and additional appliances, 

thereby fostering the adoption of HSE. These find-

ings align with the insights of Ang'u et al (2023), who 

assert that households with a higher number of indi-

viduals are more predisposed to embrace clean fuel 

alternatives. Wassie et al (2021), in their study in 

southern Ethiopia, note that the presence of children 

in a household invariably heightens the likelihood of 

adopting clean energy technology.  

The research indicated a significant relationship 

between monthly income and the adoption of HSE 

(Coefficient = 0.608, P-value = <0.001). Notably, 

the study identified that 57% of electricity users earn 

less than UGX 150,000 (USD 40) per month, un-

derscoring the prevalence of lower-income house-

holds in the utilisation of HSE. However, the 

likelihood of using HSE is markedly influenced by 

higher household monthly income, with a corre-

sponding factor of 1.838. This association is rooted 

in the increased financial capability of households 

with higher incomes, enabling them to afford the 

necessary metering and subscription to the electric-

ity unit. The study findings align with those of 

Wassie et al (2021), emphasising the role of fuel af-

fordability in shaping households’ energy choices. 

Sardianou and Genoudi (2013) also indicate that 

households with higher incomes are more inclined 

to adopt renewable energy sources. This highlights 

the interconnectedness of financial capacity and en-

ergy adoption. 

The study also indicated a significant relationship 

between household land ownership status and the 

adoption of HSE (Coefficient = -1.217, P-value = 

<0.001). The ownership of land emerges as a cru-

cial factor, with households that privately own the 

land on which they reside exhibiting a higher likeli-

hood of accessing electricity. This probably stems 

from the autonomy afforded to households with pri-

vate land, enabling them to make decisions regard-

ing electricity access without intermediaries such as 

another owner. The study aligns with the study done 

by Alipour et al. (2023), suggesting a parallel trend 

where privately owned land, not requiring permis-

sion, significantly increases the likelihood of access-

ing electricity, with a higher adoption rate of 20.7% 

compared to households without private land. The 

autonomy granted by land ownership underscores 

the importance of property rights and self-determi-

nation in shaping energy adoption patterns, adding 

a valuable dimension to understanding how socio-

economic factors influence sustainable energy prac-

tices. 

The wall material of the house correlated signifi-

cantly with the adoption of HSE (Coefficient = -
0.595, P-value = <0.001). A majority of users 

(66%) had house walls constructed with burnt 

bricks. It is crucial to emphasise the contextual rele-

vance of this finding with the regulatory framework, 

as per Uganda’s electricity access regulations. The 

type of house construction material holds significant 

implications for electricity access, influencing eligibil-

ity to connect to the grid system. This regulatory as-

pect adds a layer to the relationship between 

household infrastructure, such as wall material, and 

the adoption of electricity, highlighting the multifac-

eted nature of factors shaping energy adoption pat-

terns. 

4. Conclusion and recommendations 

The study unveiled several factors that positively 

and significantly influence the adoption of HSE 

among households. These factors include the sex of 

the household head, education level, number of 

children in the household, monthly income, tenure 

status, and the floor and wall materials of the house. 

These findings hold paramount importance when 

contemplating national and regional energy strategy 

policy analyses, as they highlight the multifaceted 

nature of factors influencing how people adopt new 

energy sources. National and regional energy strat-

egies often focus on technical and economic aspects, 

but this study reveals the importance of considering 

socioeconomic factors as well. By understanding the 

role of factors like sex, education level, monthly in-

come. among others, policymakers can develop 

more effective and equitable energy policies that en-

courage widespread acceptance of clean energy so-

lutions.  

The recognition of socioeconomic factors also 

highlights the necessity for a tailored approach in the 

design and implementation of solar energy systems. 
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It becomes evident that a standardised strategy may 

not be effective, emphasisng the need for flexibility 

to accommodate local contexts. Given the suscepti-

bility of island areas to the financial, geographical, 

and climatic contexts influencing solar adoption, the 

setup of these systems should consider the identified 

factors to enhance effectiveness and sustainability. 

It is recommended that the government through 

the Electricity Regulatory Authority, Uganda Elec-

tricity Distribution Company Limited, and Uganda 

Electricity Transmission Company Limited, should 

play a crucial role in the standard, distribution and 

expansion of grid systems on these islands. This re-

sponsibility should not be left to private companies 

or individuals who may prioritise their profits over 

the community's benefits. 

Future studies should prioritise investigating the 

environmental factors that influence the adoption of 

solar electricity among households. Additionally, it 

would be beneficial to conduct a spatial analysis of 

the adoption of hybrid solar systems in Lake Victoria 

and compare the adoption rates between the island 

and inland environments to assess the significance 

of these technologies. 
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