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Purpose: This study aims to identify the determinants of solar home systems
adoption among riverine island dwellers, focusing on the Sirajganj district in
Bangladesh.

Methodology: The research, based on a comprehensive survey of 200

households, utilized logistic regression analysis and descriptive statistics.
Findings: The study finds that 'education of the household head', 'access to
credit', and 'monthly household income' significantly affected solar home
systems adoption at different level of significance. Factors leading to adopt solar
home systems included lack of electricity access, focus on energy security, and
cost savings, along with access to loans or installments and community
connections. Conversely, non-adopters faced barriers such as perceived high
initial costs, lack of installment facilities, and insufficient awareness.

Practical Implications: The study highlights the importance of credit accessibility,
educational background, and household income in promoting solar home
systems adoption. Policymakers and stakeholders can use these insights to tailor
interventions addressing specific determinants and encourage widespread
adoption.

Originality/Value: This research provides valuable new insights into promoting
sustainable energy initiatives in similar contexts.

Limitations: The study's limitations include its small sample size and potential
regional variations. Further research is recommended to validate and extend
these findings across diverse geographical settings.

Solar Home Systems,
Renewable Energy Adoption,
Riverine Islands Dwellers,
Sirajganj District, Bangladesh.
JEL Classification:

P28, Q2, Q4

1. Introduction
1.1 Background of the Study

The advancement of modern civilization is deeply intertwined with the widespread accessibility of
electricity. Unfortunately, nearly 775 million people globally find themselves without access to this
vital resource, predominantly concentrated in the remote rural landscapes of Asia and Sub-Saharan
region of Africa (Azimoh et al., 2016; Cozzi et al., 2022). Recognizing this, governments and
policymakers have prioritized the widespread provision of electricity as a catalyst for rural
development (Jibran & Arsalan, 2016). The absence of electricity leaves an indelible mark on the
lifestyle of rural populations, curbing both their social progress and economic productivity (Pode,
2013). Despite a 2.3% increase in global power generation in 2022, aligning with historical trends
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(+2.5% per year over 2010-2019), significant challenges persist in ensuring universal access to
electricity (Enerdata, 2023).

Bangladesh is one of the countries facing myriad challenges in terms of electricity consumption
(Mondal et al., 2010). Renewable energy technology can help overcome these challenges. A promising
alternative lies in renewable energy technology, such as solar power, addressing the domestic and
commercial energy needs of non-electrified rural communities (Palit, 2013). As Bangladesh is a country
with a sub-tropical location, this means that most of the country's surface receives sufficient solar
radiation for photovoltaic (PV) technology, with a daily average of 4-6.5 kWhm2 (Hasanuzzaman et
al., 2015; Hossain et al., 2017; Mondal & Denich, 2010). Ensuring the affordability and availability of
solar home systems for rural consumers can be significantly enhanced through the provision of
financial services such as proper loans and credits (Tahsina et al., 2019). Specifically targeting
underprivileged and rural communities burdened by significant fuel expenditures for household chores
and economic productivity, renewable energy ventures in developing nations aim to provide affordable
and sustainable energy (Laufer & Schifer, 2011).

One region facing substantial challenges in adopting solar home systems is the riverine islands
(chars) of Bangladesh. Chars, dynamic landforms shaped by the erosion and deposition of sediments
by major rivers like the Brahmaputra, Jamuna, and Padma, are home to about 6.5 million of the
country's poorest and most marginalized people (Sarker et al., 2003). Char dwellers grapple with
frequent natural disasters, social issues, and limited access to modern energy sources, making them
highly vulnerable to climate change impacts (Ahmed et al., 2021; Babul et al., 2022). Solar home
systems have the potential to transform the lives of char dwellers by providing electricity for lighting,
communication, entertainment, education, health, and productive activities. If we want to improve
rural electrification in a developing country like Bangladesh, it necessitates a shift from conventional
grid electricity due to substantial investment requirements for infrastructure establishment, insufficient
power production, and distribution limitations (Komatsu et al., 2011).

1.2 Statement of the Problem

Bangladesh faces significant risks associated with greenhouse gas emissions, primarily due to its
vulnerability to the impacts of climate change (Eckstein et al., 2021; Islam et al., 2015). Being low-
lying and densely populated, the country is particularly susceptible to rising sea levels, leading to
increased coastal flooding and salinity intrusion that threaten agricultural lands, water sources, and
coastal communities (Halder, 2023; Jakariya, 2016). This escalating water level poses a significant
threat to riverine islands in Bangladesh, where many are already experiencing the impacts of sea-level
rise and alterations in river flow patterns. As water levels rise, these islands face the risk of
submersion, resulting in the displacement of communities and loss of valuable land (Hossain &
Rahman, 2021). In Bangladesh, heavy reliance on nonrenewable energy sources contributes to carbon
emissions. A crucial solution involves increasing the utilization of renewable energy, particularly solar,
which can reduce the carbon footprint, address energy poverty, and foster economic development.
However, despite the potential benefits, the adoption of solar home systems in Bangladesh remains
low, with just over 4 million systems installed, impacting more than 12 percent of the entire
Bangladeshi population (CPI, 2017). The adoption of solar home systems assumes heightened
importance for several reasons. Firstly, it acts as a catalyst for addressing energy poverty in
marginalized communities such as riverine islands, providing a decentralized and sustainable energy
source. Secondly, it aligns with environmental sustainability goals by mitigating the environmental
impact associated with traditional energy sources. Additionally, solar home systems adoption promotes
economic development by opening avenues for income-generating activities and improving the overall
quality of life. Furthermore, solar home systems foster resilience against energy crises by
decentralizing power generation.
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Despite extensive global research on determinants of solar home systems adoption, there has
been limited focus on Bangladesh, particularly Riverine Islands. Few researchers such as Komatsu et
al. (2013), Marzia et al. (2018), Tahsina et al. (2019), and Sunny et al. (2022) have shed light on various
factors influencing adoption, including government policies and financing availability in diverse
contexts. Komatsu et al. (2013) found that non-income factors such as mobile phone usage and
kerosene consumption influence solar home systems adoption in rural Bangladesh. Marzia et al. (2018)
emphasized the role of government policies and decreasing solar panel costs in driving adoption.
Tahsinaet al. (2019) identified microcredit, age, location, and solar home systems size as significant
factors affecting payment methods. Sunny et al. (2022) found that farming experience, environmental
awareness, and ownership of irrigation machinery significantly influenced the adoption of solar
irrigation facilities (SIFs) in rural areas. Hence, to fill this literature gap, a study will be conducted in
Sirajgan;j district, northern Bangladesh, focusing on determining the factors of solar home systems
adoption among riverine islands dwellers affected by riverbank erosion. The study aims to provide
policy recommendations for promoting solar home systems uptake among this vulnerable population.

2. Literature Review

Extensive research has indeed been conducted on the adoption of renewable energy, particularly in the
realm of solar power. This topic has garnered significant attention in recent years as countries strive to
transition towards more sustainable energy sources. Several factors identified in the literature influence
the uptake of solar power within national or regional contexts. These factors include sociodemographic
characteristics, cultural norms, incentives, barriers, attitudes towards energy conservation, and
government policies (Dias et al., 2021; Kang et al., 2012; Steg, 2008). Additionally, the rural-urban
divide significantly affects energy consumption based on demographic characteristics (Cai & Jiang,
2008; Pachauri & Jiang, 2008).

Exploring factors like altered pricing structures and information availability, research delves
into how policies shape energy consumption patterns (Albadi & Saadany, 2008; Herter, 2007; Ueno et
al., 2006; Vine et al., 2013). Psychological aspects, including social norms, past experiences, and
attitudes toward energy conservation, impact household acceptance of energy-saving activities
(Mizobuchi & Tanizaki, 2018; Murtagh et al., 2014; Urban & Scasny, 2012; Wang et al., 2011).
Despite government initiatives, household inertia remains a challenge, emphasizing the influence of
social networks in adoption (Graziano, 2014; Grieve et al., 2012; Mundaca et al., 2020; Walton &
Ford, 2020).

Few studies focus on household solar energy adoption in Sub-Saharan region of African off-
grid communities. In East Africa, factors like awareness, accessibility, and affordability drive the
adoption of off-grid solar technology (Ondraczek, 2013). Kenya, Tanzania, and Uganda show varied
adoption factors, including falling PV solar technology prices, international support, and favorable
government conditions (Hansen et al., 2015). Seychelles emphasizes credit access and monthly
household income in solar PV system adoption (Etongo & Naidu, 2022). In rural western Kenya,
neighborhood effects play a significant role in solar home systems adoption (Opiyo, 2019).

Tanzania's study reveals that wealth and family size impact the speed of solar home systems
adoption, even among electrified households using solar panels as backup (Smith & Urpelainen, 2014).
Rahut et al. (2018) identify demographic factors influencing solar energy adoption in Ethiopia, Kenya,
and Uganda. In Uganda, energy appliances beyond lighting and phone charging impact comfort and
security for solar home systems adopters (Hirmer & Guthrie, 2017).

The socio-technical impact of picoPV systems in Ethiopia, barriers to solar PV development in
Sub-Saharan region of Africa, and the insufficient contribution of solar home systems in South Africa
highlight challenges (Monyei et al., 2018; Quansah et al., 2016; Roche & Blanchard, 2018). Studies in
rural South Africa and Sri Lanka emphasize improved quality of life and safety with solar home
systems (Azimoh et al., 2015; Wijayatunga & Attalage, 2005).
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In Pakistan, drivers for solar PV adoption include local market accessibility and environmental
friendliness, while barriers include cost and insufficient government financing (Qureshi et al., 2017). In
rural Indian communities, factors influencing knowledge and willingness to pay for solar home
systems include age of the household head, education level, income, and electricity access (Irfan et al.,
2021; Urpelainen & Yoon, 2015). India's private entrepreneurship-based models outperform subsidy-
based ones (Borah et al., 2014).

Bangladesh, heavily reliant on fossil fuels, has seen 1.4% of energy generated from renewable
sources, notably solar and water power (World data, 2022). Solar home systems have been crucial in
providing basic electricity access, with studies exploring various motivators, obstacles, and effects
(Imran, 2020). The Infrastructure Development Company Limited (IDCOL) launched the solar home
systems program in 2003 to bring basic electricity access to rural households by 2021 (Imran, 2019).

Research on solar home systems in Bangladesh delves into its social, economic, and
environmental effects. Studies show improved comfort levels, living standards, and indirect income
from solar home systems adoption (Kabir et al., 2017; Rahman & Ahmad, 2013; Sharif & Mithila,
2013). Diffusion of Innovation (DOI) and the Technology Acceptance Model (TAM) theories
minimally impact solar home systems adoption (Saim & Khan, 2021). Non-income factors, including
household income, mobile phone usage, rechargeable batteries, and kerosene consumption, influence
solar home systemsadoption in rural Bangladesh (Komatsu et al., 2013).

Government policies, global influence, and decreasing solar panel costs are significant drivers
of solar technology adoption in Bangladesh (Marzia et al., 2018). Financing studies reveal that
microcredit plays a crucial role, with factors like age, location, and solar home systemssize impacting
payment methods (Tahsina et al., 2019). Obstacles in socio-technical, management, economic, and
policy aspects hinder solar home systemsadoption (Karakaya & Sriwannawit, 2015).

Repair and upkeep challenges underscore the disparity between solar project goals and actual
outcomes (Kumar et al., 2019). In 2021, renewable sources contributed to 1.4% of Bangladesh's
energy, with solar and water power accounting for 0.6% and 0.8%, respectively, while 98.6% came
from fossil fuels (Worlddata, 2022). Electrification through solar home systems remains an effective
means of ensuring basic electricity access in developing nations like Bangladesh, with ongoing
research exploring various facets of solar home systems (Imran, 2020).

3. Methodology
3.1 Study Area

We have selected Kazipur Upazila under Sirajgan;j district as our study area. The Upazila has a total of
281,429 people, with the majority residing in villages and riverine island areas (BBS, 2022). Several
key factors, including researchers' personal experiences, abundant sunlight throughout the day in the
area, and being among the worst victims of climate change, were pivotal in choosing this area.

3.2 Sampling and Data Collection Strategies

The households in this area, who were adopters and non-adopters of solar home systems among
riverine island dwellers for not less than one year, including households with and without access to
grid electricity within each category, comprised the study population. Both qualitative and quantitative
methods were used to carry out this study. This research is based on both primary and secondary data.
Secondary data were collected from the Bangladesh Bureau of Statistics (BBS) from different years.
To collect primary data, a stratified random sampling system was followed, but respondents were
stratified based on their adoption and non-adoption of solar home systems. After a preliminary visit,
five islands named Natuarpara Union, Chargirish Union, Tekani Union, Nischintapur Union, and
Khasrajbari Union from Kazipur Upazila were selected.
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Primary data were collected from households of 105 early adopters of solar home systems and
from households of 102 non-adopting neighborhoods between August and October 2023 by using the
structured questionnaire. These were administered through face-to-face interviews by trained
enumerators using the "Jotform Mobile Forms & Survey" app. A total of 207 households were
randomly selected across the five unions, ensuring almost equal representation from each. After
cleaning the data for missing variables, 201 households were identified as suitable for empirical
analysis. To ensure a statistically balanced representation between adopters and non-adopters, one
adopter household was randomly excluded, resulting in a final sample size of 200 households (100
adopters and 100 non-adopters).

3.3 Empirical Modeling of Solar Home Systems Adoption

The empirical model utilizes the logit model due to the binary nature of the dependent variable,
indicating whether a housechold adopts solar home systems or not. The logit model, along with the
probit model, is commonly used for dichotomous response models. While both models yield similar
predicted probabilities, the logit model is preferred for its computational simplicity and ease of
interpretation (Gujarati & Porter, 2009). Previous studies, such as those conducted by Smith &
Urpelainen (2014) in Tanzania, Guta (2018) in Ethiopia, and Etongo & Naidu (2022) in Seychelles,
have utilized logistic regression. Additionally, Rahut et al. (2018) in Sub-Saharan region of Africa
employed the probit model for similar analyses.

The logit model assumes a logistic distribution function and utilizes maximum likelihood
estimation after transforming the response variable into logit (Gould & Carson, 2008). This approach
allows for the calculation of odds ratios pertaining to households adopting solar home systems.
Contrarily, the linear probability model (LPM) presents limitations such as fitted probabilities that can
exceed 1 or be negative, and constant partial effects of explanatory variables(Wooldridge, 2008).

Once the dependent variable is transformed into the natural log of odds (logit), the equation
isexpressed as:

() 1

In 1P, =X; B (1)
- B

i = 1+exiB 2)

Here, Pj denotes the probability of a specific event, such as a household adopting solar home
systems. Xi represents a collection of explanatory variables, which include monthly household income,
access to credit, age, gender, schooling years of the household head, and family size. The natural
logarithm base is indicated by ‘e, and b represents the vector of unknown parameters to be estimated
from the model. Consistent with the methodologies proposed in earlier studies (Aldrich & Nelson,
1984; Garson, 2008), the model can be expressed as:

o1
U LteiB
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We utilized a dummy variable to distinguish between sampled households as users or non-users
of solar home systems. Y represents a dichotomous dependent variable, where a value of 1 signifies a
household using solar home systems, and 0 indicates otherwise. Finally, Xirepresents the independent
variables detailed in (Table 1) that could potentially influence the household's decision to adopt. The
reduced form is as follows:
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Factors Influencing Household Adoption of Solar Home Systems and their Potential Effects

Variables

Description

Expected Sign

Access_Credit
Income H

Schooling HH

Credit access for Households (1=Yes, 0=No)

Monthly Income of household (BDT)

Years of schooling of the household head (Number)

Gender HH Sex of the household head (1=Male, 2=Female, and 0=Others)
Age of the household head (Year)
Number of family members (Number)

Age HH
Family Size

+

B oW oH o+ 4

Source: Authors developed.

Yi=log (odd(event)) = log (

prob(event)
prob(nonevent)

Here, the error term is denoted by ;.

4. Results and Discussion

4.1 Analysis of Descriptive Statistics

) =Y;=PBotZi XiP + g

“

The descriptive statistics revealed clear patterns in the factors influencing the adoption of solar home
systems among riverine island dwellers in the Sirajganj district of Bangladesh. A comprehensive
analysis of various key variables highlighted several intriguing findings in Table 2.

Table 2.

Descriptive Statistics of Variables and Mean differences between Adopters and Non-adopters

Descriptive Statistics

Whole Sample Adopters Non-Adopters
Variables
Mean Std. Deviation Mean Std. Deviation Mean Std. Deviation
respnd_typ .50 501 1.00 .000 .00 .000
Gender HH 1.15 353 1.09 288 1.20 402
Age HH 50.94 9.492 49.00 9.760 52.88 8.846
Family Size 5.40 1.553 5.67 1.798 5.14 1.215
Access_Credit .52 .501 12 327 91 .288
Schooling HH 5.59 4.305 9.08 2.770 2.09 2.216
Lnlncome H 9.5264 47385 9.9282 18545 9.1245 .30124

Source: Developed by Authors

Initially, the overall response type across the entire sample exhibited a balanced distribution
with a mean of 0.50. However, notably, adopters showcased an exclusive manifestation of a response
type scoring at 1.00, indicating a definitive inclination towards solar home systems adoption within

this subgroup (Table 2).

Delving into socio-demographic factors, the gender of the household head exhibited a slight skew
towards one gender within the overall sample, with a mean score of 1.15. This trend persisted among
adopters (1.09) and non-adopters (1.20), indicating varied gender distributions among participants.
Further examination of the age of heads of the household uncovered a subtle yet noteworthy difference
between adopters and non-adopters. Adopters tended to have a slightly younger demographic, averaging
at 49.00 years, whereas non-adopters skewed slightly older with a mean age of 52.88, hinting at a

potential correlation between age and solar home systems adoption tendencies (Table 2).
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The family size dynamics also differed between the two groups, with adopters indicating a larger
mean family size (5.67) compared to non-adopters (5.14). Moreover, access to credit emerged as a
significant factor, where adopters reported notably lower access (mean = 0.12) compared to non-adopters
(mean = 0.91). This discrepancy implies a potential financial influence on adoption decisions (Table 2).

Education played a vital role, as indicated by the schooling years of the heads of the household.
Years in school revealed a higher mean among adopters (9.08) compared to non-adopters (2.09),
suggesting a positive correlation between schooling years of the household head and solar home
systems adoption tendencies. Lastly, examining monthly household income unveiled a subtle aspect:
adopters displayed a slightly lower mean of the natural logarithm of monthly household income
(9.9282) compared to non-adopters (9.1245), highlighting intricate financial dynamics that may
contribute to adoption behaviour (Table 2).

4.2 Motivations and Barriers toward Solar Home Systems Adoption

The study employed qualitative questions strategically to gather insights into the drivers and barriers
toward solar home systems adoption. Among the adopters, diverse motivations emerged, reflecting the
reasons driving their choice. Notably, a substantial 67% of households pointed to the absence of
electricity access as a primary inspiration, emphasizing the pivotal role solar systems play in bridging
energy gaps (Figure 1). Furthermore, 60% expressed a motivation based on energy security,
underscoring the reliability and autonomy offered by solar home systems (Figure 1). Financial
considerations also played a significant role, with 33% citing cost savings as a compelling factor, and
48% noting the influence of financial options like loans or installments (Figure 1). Additionally,
community connections proved influential, as 29% mentioned the sway of neighbors, friends, or sellers
in their decision-making process, showcasing the impact of social networks on solar adoption (Figure
1). Some of these findings align with prior research, which indicates that the motivation for adopting
solar home systems is generally influenced by socioeconomic factors (Etongo & Naidu, 2022; Qureshi
et al., 2017). These factors include the desire for energy security (Etongo & Naidu, 2022; Ford et al.,
2017), cost savings from reduced electricity bills (Etongo & Naidu, 2022; Fikru, 2020), and the impact
of peer effects (Etongo & Naidu, 2022; Graziano et al., 2019). Peer effects, for instance, play a crucial
role in generating interest and expediting the decision-making process, as direct contact with both
adopters and non-adopters can shorten the time between consideration and adoption.

80
70
60
50
40
67%
"
20
10
0
No electricity For Energy Cost saving Access to Influence of
access at all security. loan/installment neighbor/friend
/seller

Figure 1.

The Motivations for Adopting Solar Home Systems Among the 100 Surveyed Households, which had Adopted
Solar Home Systems (totaling more than 100% due to multiple responses).

Source: Developed by Authors
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Conversely, for households that did not adopt solar systems, barriers were identified as major
barriers. Foremost among these challenges was the perceived high initial cost of solar purchase and
installation, cited by a leading 79% (Figure 2). The absence of installment facilities emerged as a
significant barrier for 47%, highlighting the importance of flexible payment options in overcoming
financial barriers (Figure 2). Furthermore, 28% cited a lack of awareness about the benefits of solar
systems, pointing to a critical need for education and outreach efforts to dispel misconceptions and
promote informed decision-making (Figure 2). This perspective finds support in several other studies
as well (Etongo & Naidu, 2022; Ford et al., 2017; Karjalainen & Ahvenniemi, 2019; Qureshi et al.,
2017; Rai et al., 2016; Zander, 2020).

920
80
70
60
S0
0

30

N
.

0 0%
The high initial cost Having no Not aware of Don’t Know
of solar (purchase installment facilities benefits
and installation)
than Electricity

Figure 2.
The barriers mentioned for not adopting solar home systems among the 100 surveyed households,
which had not adopted solar home systems (totaling more than 100% due to multiple responses).

Source: Developed by Authors

4.3 Econometric Results

The findings from the logistic regression offer insights into the factors influencing household adoption
of solar home systems, incorporating six predictor variables: access to credit, gender, age, monthly
household income, family size, and schooling years of the household head. The model collectively
accounted for approximately 72.4% (Cox and Snell R Squared) to 96.5% (Nagelkerke R Squared) of
the variance in solar home systems adoption status.

Table 3.
Analysis of Logistic Regression for Solar Home Systems Adoption

Variables in the Equation

95% C.Lfor EXP(B)

B S.E. Wald df  Sig. Exp(B)
Lower Upper
Gender_ HH(1) -1.577 1.929 668 1 414 207 .005 9.062
Age HH .069 079 771 1 380 1.072 918 1.252

Family_Size 391 326 1.436 1 231 1.479 780 2.804
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Access_Credit(1) 3.577 1.655 4.672 1 0.031** 35.751 1.396 915.821
Schooling. HH 1.945 .672 8.389 1 .004%** 6.996 1.876 26.097
Lnlncome_H 3.899 1.606 5.892 1 .015%* 49.349 2.119  1149.436
Constant -54.002 19.675 7.533 1 .006 .000

Source: Developed by Authors

The regression result revealed that the coefficient for Gender HH in assessing solar home
systems adoption was -1.577, indicating statistical insignificance (p = 0.414). In this model, gender
does not appear to significantly influence the likelihood of solar home systems adoption among
riverine island dwellers in Sirajganj. Interestingly, previous research suggests that women generally
exhibit a greater willingness to pay for or support renewable energy technologies (Akeyo et al., 2020;
Guta, 2018). The unique scenario on these islands, characterized by economic hardship and distinct
gender roles, contrasts with typical situations in most developing countries. Mainly in such
marginalized and poverty-stricken areas of Bangladesh, where education rates are relatively low and
the household are headed by male and female's decisions are always given less importance. This result
reflects that image.

Moving on to the coefficient for Age HH (0.069, p = 0.380), it implies that age does not play a
significant role in influencing the likelihood of solar home systems adoption in these islands. While
prior studies indicate that younger individuals tend to be more willing to pay for renewable energy due
to heightened environmental awareness (Aini & Ling, 2011; Olivier et al., 2016), an alternative
previous findings suggests that older heads of households, potentially wealthier due to productive
resource ownership, may also invest in renewable energy technologies (Guta, 2018). In this context,
age does not appear to significantly determine the probability of solar home systems adoption in this
specific community.

Exploring the coefficient for Family Size (0.391, p = 0.231), it is not statistically significant,
indicating that family size does not seem to have a substantial impact on the likelihood of adopting
solar home systems in this specific community context. Electricity bills are subsidized in Bangladesh
to ensure that even relatively poor families can afford it. Our findings contradict two previous studies
suggesting that larger households tend to opt for solar energy technology for domestic purposes
compared to smaller family sizes (Guta, 2018; Rahut et al., 2018).

Conversely, the coefficient for Access Credit (3.577, p = 0.031**) is statistically significant,
highlighting that access to credit significantly drives the chance of adopting solar home systems in this
community. This outcome aligns with previous studies emphasizing the importance of credit access in
renewable energy adoption (Etongo & Naidu, 2022; Hadush & Bhagwat, 2018; Tahsina et al., 2019).

Similarly, the coefficient for Schooling HH (1.945, p = 0.004***) is highly significant,
indicating that education levels significantly improve the likelihood of solar home systems adoption
among river island dwellers in Sirajganj. This finding is consistent with previous research emphasizing
the profound influence of education on decisions about adopting solar energy solutions (Guta, 2018;
Rahut et al., 2018; Smith & Urpelainen, 2014).

Lastly, the coefficient for Lnlncome H (3.899, p = 0.017**) is statistically significant,
suggesting that higher monthly household income significantly increase the probability of solar home
systems adoption. In these areas, sellers offer installment plans. Otherwise, the p-value would have
been even lower in these economically fragile areas. This result also line up with prior research
findings (Etongo & Naidu, 2022; Guta, 2018; Komatsu et al., 2013; Rahut et al., 2018; Smith &
Urpelainen, 2014).
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5. Conclusion, Recommendations, and Future Research Directions

Bangladesh faces severe climate change impacts like rising sea levels and coastal flooding due to its
low-lying geography. Riverine islands are especially vulnerable, leading to community displacement.
Moreover, soaring oil prices worsen energy insecurity. To combat these issues, the government is
promoting solar energy adoption.This study aims to explore the determinants of solar home systems
adoption among riverine island dwellers, focusing on the case study of Sirajgan;j district in Bangladesh.
This study presents significant fresh insights about how to support sustainable energy projects in
comparable situations. Lack of access to electricity, an emphasis on energy security, cost savings,
availability of loans or installment plans, and ties to the community were among the factors driving
acceptance. Conversely, non-adopters encountered obstacles such a lack of instalment options, a
perception of a large initial cost, and inadequate knowledge. Regression result shows that the
likelihood of adopting solar home systems is highly influenced by the household head's education
level, monthly household income, and credit availability. Remarkably, this study does not find any
significant impact of gender, age, and family size on solar home systems adoption although these
characteristics are frequently significant in other studies.

Considering these insights, we propose targeted interventions. Firstly, improving credit
accessibility through initiatives like microfinance programs or partnerships with financial institutions
can economically empower individuals for solar home systems adoption. Secondly, tailored
educational initiatives, such as workshops, can provide riverine island communities with the
knowledge needed for informed decisions. Lastly, addressing economic disparities through
empowerment programs and subsidies can make solar technologies accessible across income levels.
These interventions aim to accelerate solar solution adoption within riverine island communities and
advance sustainable energy practices.

The study's limitations include its small sample size and the challenges of collecting data in the
riverine area, as well as potential regional variations. Being a cross-sectional study, it provides an
understanding of the situation at a particular point in time. Further research is recommended to validate
and extend these findings across diverse geographical settings. Future studies could adopt a
longitudinal approach, allowing for the examination of trends and patterns in solar home systems
adoption over time. Additionally, expanding the sample size and incorporating comprehensive data
collection methods that address the unique challenges of riverine areas and it enhance the robustness
and generalizability of the findings. This holistic approach to future research will provide
comprehensive insights and practical recommendations for sustainable energy adoption and resilience-
building efforts in Bangladesh and beyond.
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