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To address air pollution and reduce dependence on fossil fuels, the Indonesian government has
set a target to achieve net-zero emissions by 2060 through the accelerated utilization of renewable
energy. Among various technologies, rooftop photovoltaic (PV) systems are considered highly
viable, particularly for the residential sector, which accounts for 43% of national electricity
consumption. However, despite their potential, rooftop PV adoption in Indonesia remains
underdeveloped, primarily due to a low adoption rate and negative public perception. This study
aims to evaluate Indonesian consumer perspectives on rooftop PV adoption. An extended Unified
Theory of Acceptance and Use of Technology (UTAUT) model is employed, incorporating
Knowledge and Perceived Cost as additional factors. Spearman’s correlation assesses the
significance and relationships among key factors. The findings indicate that most respondents
demonstrate a moderate to high intention to adopt rooftop PV. Perceived Cost emerges as the
most significant factor influencing adoption, highlighting the substantial investment costs
associated with renewable energy technology. Other influential factors include Facilitating
Conditions, Social Influence, Effort Expectancy, Performance Expectancy, and Knowledge.
These insights provide empirical guidance for policymakers and industry stakeholders in
designing strategies to enhance the adoption of rooftop PV systems and support Indonesia’s
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transition toward sustainable energy.

1 Introduction share of 23% in the primary energy mix by 2025 and

Indonesia has relied on fossil fuels, namely oil, gas, and
coal, as its primary energy sources for electricity gener-
ation for many years. Although the availability of fossil
fuels is still considered abundant, their usage is often
associated with environmental issues. The combustion
of fossil fuels emits greenhouse gases that contribute to
air pollution and climate change [1]. To an extent, it can
endanger human health and lives.

Indonesia aims to achieve net-zero emissions in 2060
or sooner by reducing its carbon footprint [2]. One of the
main principles promoted by the Indonesian government
is accelerating the use of renewable energy. To support
this, Indonesia set targets to achieve a renewable energy
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31% by 2050 [3].

However, as of 2024, the share of renewable energy
in the primary energy mix has only reached 13.93% [4].
Despite the low utilization, Indonesia possesses signifi-
cant potential and development opportunities for renew-
able energy [5]. To meet the national target, approximately
24 Gigawatts of renewable energy capacity is required
[6], which is relatively small compared to the country’s
estimated potential of 419 GW [7].

Indonesia has significant solar energy potential, esti-
mated at 208 GW, supported by abundant sunlight aver-
aging 4.8 kWh/m?/day [7,8]. Research by Siregar
et al. [9] reported that solar energy is the highest-ranked
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energy source among others; therefore is deemed suit-
able to be prioritized as an alternative energy source.
Despite this, solar energy development remains limited,
with only 0.3 GW installed by 2022, accounting for
approximately 0.1% of its total potential [10]. Through
the National Energy Policy, the Indonesian government
targets 6.5 GW solar capacity by 2025 and 45 GW by
2050 [3].

Indonesia is focusing on three primary solar technol-
ogies: solar farm, rooftop PV, and floating solar [11].
Among these, rooftop PV systems are particularly
attractive because they can be installed on existing
building surfaces, avoiding the need for large open
areas. The residential sector, which contributes approxi-
mately 43% of total national electricity consumption,
offers significant potential for rooftop PV adoption [12].

In support of this, the government issued the Minister
of Energy and Mineral Resources (MEMR) Regulation
No. 49/2018 to facilitate and promote the use of rooftop
PV [13]. The most recent update to this policy is MEMR
Regulation No. 2/2024, which further encourages public
participation in solar energy utilization [14]. Under this
scheme, electricity generated from rooftop PV systems
can either be fed into the grid managed by PLN using a
feed-in-tariftf (FIT) mechanism or consumed directly
through net metering.

Despite regulatory support and its large potential,
rooftop PV adoption in Indonesia remains relatively low.
The number of users has increased from 351 in early
2018 to 7,472 by mid-2023 [15,16], showing a positive
trend but still small compared to the peak electricity load
[15]. Furthermore, when compared to other countries in
Southeast Asia, Indonesia still lags behind Thailand,
Vietnam, Malaysia, the Philippines, and Cambodia [17].
This highlights Indonesia’s struggles in exploiting the
potential of solar energy to meet the government
targets.

Specific to the adoption of rooftop PV systems, the
acceptance and preferences of Indonesian residents as
consumers are considered a critical factor in promoting
renewable energy, particularly during the initial stages
of development [12,18,19]. Analyzing consumer behav-
ior in product adoption is essential for assessing poten-
tial market acceptability and for forecasting the
development of the industry [17,20].

Previous research related to this study has been con-
ducted using various models. Bilal & Andajani used the
Technology Acceptance Model-Diffusion of Innovation
(TAM-DOI) model to examine the factors influencing

the intention to adopt rooftop PV in Indonesia [21].
Anjum & Subhan used the integrated Theory of Planned
Behavior-Diffusion of Innovation-Unified Theory of
Acceptance and Use of Technology (TPB-DOI-UTAUT)
to examine public intentions to adopt rooftop PV in
India [22]. Bouaguel & Alsulimani used the TAM model
to analyze factors influencing consumers’ intention to
utilize solar energy for residential purposes in Saudi
Arabia [23].

The usage of TPB and TAM as models in technology
adoption has been prevalent, particularly for rooftop PV
adoption [24,25]. However, there is limited research apply-
ing the UTAUT model to evaluate consumers’ intention to
adopt rooftop PV, especially in Indonesia. Therefore, this
study proposes an extended UTAUT model by combining
the original UTAUT model [26] with additional constructs,
namely Knowledge and Perceived Cost. This approach is
taken due to the limited research that combines these fac-
tors with the UTAUT model to evaluate Indonesian con-
sumers’ intentions in adopting a rooftop PV system.

This study aims to focus on the perspective of prospec-
tive consumers for rooftop PV systems, whose participa-
tion is encouraged by the government to optimize the
utilization of solar energy. The goal is to provide deeper
insights into the development of rooftop PV in Indonesia.
Additionally, the findings of this study seek to generate
insights into market acceptance to enhance the adoption
of rooftop PV in Indonesia, while also contributing to the
broader understanding of sustainable energy planning in
similar contexts. Two research questions will be addressed
to evaluate Indonesian residents’ perceptions and inten-
tions regarding rooftop PV adoption:

RQ1:How do Indonesian residents perceive the

adoption of rooftop PV?

RQ2:What are the key variables that influence their

intention to install rooftop PV in Indonesia?

2. Literature Review and Research Model

The Unified Theory of Acceptance and Use of
Technology (UTAUT) is a comprehensive model devel-
oped to explain user intentions that lead to future tech-
nology usage, as illustrated in Figure 1 [27]. The model
is derived from the integration of eight previous technol-
ogy acceptance theories: Theory of Reasoned Action,
Technology Acceptance Model, Motivational Model,
Theory of Planned Behaviour, Combined TAM-TPB
Model, Model of PC Utilization, Diffusion of Innovation
Theory, and Social Cognitive Theory.
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Figure 1: The UTAUT Model [26], depicting the relationships shaping users’ intention towards technology adoption.

The UTAUT model consists of four significant
constructs that determine users’ intention and usage:
Performance Expectancy, Effort Expectancy, Social
Influence, and Facilitating Conditions. These rela-
tionships are further moderated by Gender, Age,
Experience, and Voluntariness of Use. By integrating
these foundational theories, the UTAUT model
achieves greater explanatory power, accounting for
70% of the variance in behavioral intention [26],
compared to the 17% to 53% range explained by prior
models [28].

Over the years, the robustness of UTAUT has been
validated across diverse technological domains, such as
Artificial Intelligence adoption [29], Fintech-based dig-
ital banking usage [30], acceptance of driver monitoring
systems for automated vehicles [31], and data analytics
techniques adoption in the healthcare industry [32]. In
the context of renewable energy technologies, particu-
larly rooftop PV systems, several studies have adapted
the UTAUT model to explore adoption behaviors,
including in India [19], Indonesia [33], Hungary [34],
and Malaysia [35].

These applications demonstrate the model’s flexibil-
ity and potential for meaningful adaptation to con-
text-specific conditions, including those present in
Indonesia’s renewable energy landscape, where low

public awareness and economic constraints play a criti-
cal role in shaping renewable technology acceptance
[36,37]. Building on this foundation, the present study
extends the original UTAUT model by introducing two
additional constructs: Knowledge and Perceived Cost.

These extensions are grounded in prior research indi-
cating that general public knowledge about the technol-
ogy significantly impacts public interest towards rooftop
PV adoption [38]. Additionally, the perceived cost of
investing in rooftop PV has been identified as a signifi-
cant barrier, primarily due to the high expenses involved.
Furthermore, in Indonesian markets, incentives and sub-
sidies are limited [37]. By integrating these constructs,
this study aims to provide a more comprehensive under-
standing of Indonesian residents’ behavioral intentions
regarding rooftop PV adoption.

2.1. Performance Expectancy

Performance Expectancy is defined as the degree to
which an individual believes that using the system will
enhance their work performance [26]. This construct is
associated with usefulness, outcome expectations, and
the relative advantage of using the system [39,40]. This
construct is a key determinant of technology adoption,
as consumers often assess the system’s expected perfor-
mance before deciding to use it [41]. Venkatesh et al.
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[26] further emphasized that among all UTAUT con-
structs, Performance Expectancy emerges as the stron-
gest predictor of behavioral intention.

In the context of rooftop PV, users may expect improved
energy efficiency, lower electricity costs, long-term
usability, reduced reliance on centralized power, and its
environmental benefits [42]. These anticipated outcomes
align with the core of Performance Expectancy, as they
represent perceived improvements in daily energy use and
cost savings. The hypothesis is formulated as follows:

HI. Performance Expectancy is significantly
correlated with adoption intention.

2.2. Effort Expectancy

Effort expectancy is defined as the ease with which the
system can be used [26]. Effort expectancy is positively
influenced when the utilization of a system is perceived
as effortless [24]. The ease of use is said to foster posi-
tive attitudes toward adopting new technology. In the
context of rooftop PV systems, users may be more
inclined to adopt the technology if they perceive the
process of installation and operation to be manageable
[43]. Aggarwal et al. [19] highlighted that Effort
Expectancy is a critical factor influencing consumers’
purchase decisions, particularly when the technology
involves complex or unfamiliar components, such as
rooftop PV. The hypothesis is formulated as follows:

H2. Effort Expectancy is significantly correlated with
adoption intention.

2.3. Social Influence

Social Influence is defined as the extent to which an
individual perceives that significant others believe they
should utilize a new system [26]. It is widely acknowl-
edged that social factors can shape individual behavior,
including in the adoption of rooftop PV [25,44]. In many
cases, people are influenced by their social environment
when considering new technologies [17].

In the context of Indonesian consumers, prior studies
[33,45] have indicated that social influence has not sig-
nificantly impacted their intention to adopt rooftop PV,
possibly due to the technology’s limited visibility and
success in the region. Nevertheless, Aggarwal et al. [19]
argue that as the solar market develops, social influence
will emerge as a critical determinant in driving rooftop
PV adoption. The hypothesis is formulated as follows:

H3. Social Influence is significantly correlated with
adoption intention.

2.4. Facilitating Conditions

Facilitating Conditions are defined as the extent to which an
individual believes that organizational and technical infra-
structure exists to support the use of the system, including in
terms of time, financial resources, and adaptability [26,46].
This construct plays a key role in supporting the long-term
adoption of new technologies [24], as it helps build trust and
encourages a positive attitude and intentions toward use [47].
It also involves creating an environment that removes barri-
ers to use, such as providing accessible technical support,
user training, and financial incentives [48].

While the original UTAUT model found that
Facilitating Conditions influenced usage behavior but
not behavioral intention, the extended UTAUT2 model
[49] demonstrated its influence on both, particularly in
consumer contexts. The shift in findings underscores the
importance of context when evaluating the role of
Facilitating Conditions. Various studies have confirmed
the significance of this construct in shaping both inten-
tion and behavior in rooftop PV adoption [22,27,35].
The hypothesis is formulated as follows:

H4. Facilitating Conditions are significantly
correlated with adoption intention.

2.5. Knowledge
Knowledge is considered a critical factor that can influ-
ence consumers’ intention to adopt rooftop PV systems
[50]. It encompasses both environmental awareness and
an understanding of the benefits associated with adopt-
ing the technology. Environmental knowledge has been
identified as a significant variable that enhances the
intention to adopt rooftop PV [51]. Despite increasing
awareness of environmental issues and renewable
energy, consumers may still lack the necessary knowl-
edge to support informed decision-making.
Accordingly, insufficient knowledge is often recog-
nized as a key obstacle hindering the adoption of new
technologies [52]. Prior studies have reported that the
more consumers know about new technology, the better
they recognize its benefits, which in turn increases their
intention to adopt the system [25,53,54]. These findings
highlight the significant influence of knowledge in driv-
ing the intention to adopt rooftop PV systems. The
hypothesis is formulated as follows:
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H5. Knowledge is significantly correlated with
adoption intention.

2.6. Perceived Cost
Cost is recognized as a significant factor in the develop-
ment and adoption of new technologies, particularly solar
PV technology [22]. To achieve greater market penetra-
tion, the cost of rooftop PV must be comparable to the cost
of conventional coal-based electricity generation [55]. For
both adopters and non-adopters, cost is often perceived as
the primary consideration influencing the decision to
adopt rooftop PV [50]. Prior studies have highlighted that
many consumers prioritize cost savings over environmen-
tal benefits when evaluating such technologies [56].
Perceived cost acts as a barrier to rooftop PV adop-
tion, as the systems and renewable technologies in gen-
eral are often associated with high upfront investment
requirements [57], particularly in regions where conven-
tional energy remains relatively inexpensive [58]. The
financial burden includes installation and ongoing main-
tenance costs, which can discourage potential adopters.
Therefore, perceived cost is considered a critical factor
that may negatively influence consumers’ intention to
adopt solar energy technologies such as rooftop PV, as
supported by a previous study [21]. The hypothesis is
formulated as follows:

Performance
Expectancy

Effort
Expectancy

Social
Influence

Facilitating
Conditions

H6. Perceived Cost is significantly correlated with
adoption intention.

The proposed framework of this study is presented in
Figure 2.

3. Research Methodology

In this study, data will be collected using voluntary
response sampling, in which the research questionnaire
will be distributed online through social media plat-
forms. Indonesia is a country with a population of over
200 million, and there is no available data indicating the
number of individuals who intend to adopt rooftop PV.
To process and analyze the collected data, a quantitative
approach will be employed by applying Spearman’s
correlation to determine the significance and correlation
between the predictors and Behavioral Intention.

3.1. Questionnaire Design and Data Collection

The data for this study were collected using a structured
questionnaire distributed online. The target respondents
were adult men and women residing in Indonesia who
had not yet installed rooftop PV. The study specifically
targeted individuals from the middle to upper socioeco-
nomic status (SES) groups, assuming they possess the
purchasing power required to adopt rooftop PV.

Behavioral
Intention

Knowledge Perceived Cost

Figure 2: Conceptual Framework, adapted from the UTAUT model with additional constructs.
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Voluntary response sampling was employed, in which
respondents self-selected to participate by accessing the
survey link shared through various social media plat-
forms. This non-probability sampling method was con-
sidered suitable for reaching a broad and diverse
audience across geographic regions.

To determine the minimum required sample size for
correlation analysis, this study employed the two-stage
sample size approximation method proposed by Bonett &
Wright [59]. This method is specifically designed for non-
parametric correlation coefficients such as Spearman’s rho
and is considered suitable when estimating sample sizes
with desired levels of statistical power. In the first stage, an
initial sample size is estimated using a predefined effect
size, significance (alpha) level, and statistical power.

In the second stage, sample adequacy is assessed and
adjusted if necessary. Bonett & Wright provide a set of
lookup tables to determine the minimum sample size

based on these parameters. Using this method, the
required sample size was determined by setting an alpha
() of 0.05, a statistical power () of 0.80, and a medium
effect size ( = 0.3). Based on these parameters, the min-
imum required sample size was calculated to be 72 par-
ticipants [59].

The questionnaire consisted of two sections. The
first section included demographic questions related to
age, gender, income level, and education. The second
section contained measurement items for each con-
struct adopted in the research model. All measurement
items were adapted from validated measures used in
prior studies within the field of technology adoption
and renewable energy. Each item was rated using a
five-point Likert scale, ranging from 1 (strongly dis-
agree) to 5 (strongly agree). Details of the constructs
and their respective measurement items are presented
in Table 1.

Table 1: Construct and Measurement Items. Adapted from prior studies.

Constructs Items Measurements References
Knowledge (KN) KN1 [ am familiar with rooftop PV. [35]
KN2 I am aware that rooftop PV is an environmentally friendly technology. [35,60]
KN3 I frequently read articles or news about rooftop PV. [35]
Performance Expectancy (PE) | PE1 Rooftop PV is a technology that will be beneficial for me. [33,34]
PE2 Rooftop PV installation will reduce my electricity bills. [34]
PE3 Solar PV installation will reduce dependency on electricity supplier companies. [19,34]
Effort Expectancy (EE) EE1 It is easy for me to learn how to use rooftop PV. [34]
EE2 Rooftop PV can be installed easily in my house. [19,33]
EE3 Rooftop PV can be operated easily. [43]
Social Influence (SI) SI1 I will ask my family and friends about their experience in using an item before [27,33]
purchasing it.
S12 If my family and friends have good experiences with rooftop PV, I will consider [27,33]
using it.
SI3 My family and friends will think that I should install rooftop PV. [33,35]
Facilitating Conditions (FC) FC1 I have the necessary knowledge regarding the usage and function of rooftop PV. [34,35]
FC2 I have resources (money, time, area) to install and use rooftop PV. [34,35]
FC3 I feel like I can get assistance from others if I have difficulties operating rooftop [33,35]
PV.
Perceived Cost (PC) PC1 The cost incurred for rooftop PV installation is justified by the benefits [34]
provided.
PC2 I think rooftop PV installation is a great investment for the future. [35]
PC3 Government incentives would motivate me to adopt rooftop PV. [17,27]
PC4 The cost to install and operate rooftop PV is affordable for me. [34]
Behavioral Intention (BI) BI1 I am interested in installing rooftop PV. [23,33]
BI2 I intend to install rooftop PV soon. [17,35]
BI3 I will support the development of rooftop PV in the future. [34]
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3.2. Constructs Validity & Reliability

To ensure the integrity and quality of a measurement
instrument, it is essential to conduct both validity and
reliability tests. Validity is defined as the degree to
which an instrument accurately measures what it is
designed to measure [61]. Meanwhile, reliability is
defined as the extent to which an instrument produces
stable, consistent, unbiased results across repeated trials
[62].

The validity of the measurement items was assessed
using Pearson’s product-moment correlation, commonly
denoted as “r”, by comparing the obtained p-values to
the critical p-value from the correlation table.
Measurement items are considered valid if the r, >
e = 0-361 and the significance value (p-value) is less
than 0.05 [63]. To determine the reliability, most
researchers suggest that a Cronbach’s alpha value of at
least 0.7 indicates an acceptable level of internal consis-
tency [64].

The results of the validity and reliability tests are pre-
sented in Table 2. All measurement items were found to
be valid, as they satisfied both the » and significance

value criteria. Most constructs had Cronbach’s alpha
values exceeding 0.7, indicating high reliability.
However, the Cronbach’s alpha for one construct,
“Social Influence” was 0.607. Several researchers argue
that a Cronbach’s alpha value of 0.6 is considered mod-
erate but still acceptable [65]. Therefore, the Social
Influence construct is deemed reliable.

3.3. Data Processing

After data collection, the responses were analyzed using
IBM SPSS Statistics version 26. Before correlation test-
ing, the normality of the data was evaluated, and the
results indicated that the data were not normally distrib-
uted. Therefore, Spearman’s rank-order correlation was
chosen to assess the relationships between variables, as
it is suitable for non-normally distributed and ordinal
data derived from Likert-scale responses [66]. This
method has also been employed in prior research inves-
tigating the adoption behavior of emerging technologies,
such as virtual reality gaming platforms for the elderly
using the UTAUT model [67]. The analysis focuses on
testing the strength and direction of associations between

Table 2: Validity and Reliability Test Results.

Measurement Items R (7, = 0.361) Significance Cronbach’s alpha
KN1 0.881 <0.001 0.747
KN2 0.678 <0.001

KN3 0.949 <0.001

PE1 0.754 <0.001 0.812
PE2 0.85 <0.001

PE3 0.824 <0.001

EE1 0.853 <0.001 0.883
EE2 0.935 <0.001

EE3 0.886 <0.001

SI1 0.755 <0.001 0.634
S12 0.726 <0.001

S13 0.719 <0.001

FC1 0.791 <0.001 0.893
FC2 0.763 <0.001

FC3 0.877 <0.001

PC1 0.857 <0.001 0.833
pPC2 0.810 <0.001

PC3 0.832 <0.001

PC4 0.803 <0.001

BII 0.745 <0.001 0.832
BI2 0.852 <0.001

BI3 0.789 <0.001
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Table 3: Demographic Characteristics of the Respondents.

Characteristics Category Percentage (%)
Gender Male 532
Female 48.8
Age 25 — 35 years old 65.5
35 — 45 years old 24.5
45 — 55 years old 8.4
>55 years old 1.6
Residence Java 82.3
Sumatera 11.3
Kalimantan 35
Sulawesi 1.9
Bali 0.3
Nusa Tenggara 0.6
Education High School 36.8
Bachelor 60.6
Master 2.6
Income Rp3,500,000 — Rp10,000,000 54.2
>Rp10,000,000 45.8

each construct in the model to validate the proposed
hypotheses derived from the extended UTAUT
framework.

4. Results and Discussion

The questionnaire was distributed between November
2024 to April 2025, yielding a total of 310 responses.
The first section of the questionnaire consisted of ques-
tions related to the respondent’s demographics. The
obtained demographic data are presented in Table 3.
Most respondents were male (53.2%), aged between 25
and 35 (65.5%), and residing on Java Island (82.3%).
Additionally, 76% of the respondents had completed a
bachelor’s degree, and 77% reported a monthly income
of more than Rp10,000,000.

The descriptive analysis of the responses is presented
in Table 4. Overall, most respondents showed moder-
ate-to-positive responses across all seven constructs.
Higher mean values were observed for Performance
Expectancy, Behavioral Intention, Knowledge, Perceived
Cost, and Social Influence, indicating a general aware-
ness of rooftop PV benefits, willingness to adopt, and
basic technological understanding. Additionally, the
high mean value for Perceived Cost suggests that while
cost is viewed as a major concern, it is also a factor that
respondents actively consider, implying a conscious
cost-benefit evaluation process. Social Influence also
scored relatively high, reflecting the role of family and
friends in shaping perceptions.

In contrast, lower mean values for Effort Expectancy
and Facilitating Conditions suggest that many

Table 4: Descriptive Analysis.

Constructs Minimum Maximum Mean Std. Deviation
KN 1 5 4.24 0.725
PE 1 5 4.44 0.646
EE 1 5 4.05 0.826
SI 2 5 4.17 0.696
FC 2 5 3.99 0.885
PC 2 5 4.22 0.673
BI 2 5 431 0.645
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Table 5: Significance of Hypothesis Testing.

Table 6: Spearman’s rho for Each Correlation. Showing the strength

respondents perceive the technology as somewhat com-
plex or lacking in ease of use, and that adequate support
systems or resources may not yet be sufficiently avail-
able. These lower values could act as potential barriers,
even among individuals who recognize the benefits of
rooftop PV or are already inclined to adopt it.

The results of the significance and correlation tests
are presented in Table 5 and Table 6. As shown, all
hypotheses have a p-value less than 0.05, indicating that
each proposed relationship is statistically significant.
Thus, all hypotheses are accepted. The strength and
direction of the relationships were evaluated using
Spearman’s rho. All correlations are positive, with no
negative values observed.

Among all constructs, Perceived Cost (p = 0.765,
p <0.01) showed the strongest positive correlation with
Behavioral Intention, suggesting that cost remains a key
determinant in the adoption decision. This finding aligns
with previous research [23,43,68], which emphasizes
the role of financial considerations in technology adop-
tion, particularly for high-investment technology like
rooftop PV. It is important to note that although many
respondents reported a monthly income of more than
Rp10,000,000, cost is still perceived as a major barrier
influencing their decision to adopt new technologies
such as rooftop PV. This highlights that perceived
affordability, rather than absolute income, plays a more
central role in influencing purchase decisions.

Moreover, literature suggests that one-time payments
for rooftop PV, as opposed to instalment options, may
further discourage adoption due to the upfront financial
burden [23,57]. If the cost of adopting rooftop PV is
perceived as affordable or financially supported through
incentives or instalment plans, it is likely to positively
influence individuals’ intention to adopt the technology
[69]. A study in India [70] shows that it is necessary to
design a flexible and decentralized subsidy policy that
accounts for the diverse socio-economic conditions
across states, cities, and rural-urban areas, ensuring fair

Hypotheses Significance (P-value) Conclusion and direction of relationships between constructs.
H1: KN — BI <0.01 Accepted Construct BI
H2: PE — BI <0.01 Accepted KN 0.694**
H3: EE — BI <0.01 Accepted PE 0.641%*
H4: ST — BI <0.01 Accepted EE 0.687**
HS5: FC — BI <0.01 Accepted SI 0.632%*
Hé6: PC — BI <0.01 Accepted FC 0.687**
PC 0.765%*

**Correlation is significant at the 0.01 level (2-tailed)

access to rooftop PV adoption. It is reported that the cost
of solar PV technology has significantly declined in
recent years, which is expected to encourage greater
adoption among consumers [71].

Following Perceived Cost, Knowledge (p = 0.694,
p < 0.01) is found to also have a strong and positive
correlation with Behavioral Intention, suggesting that
awareness and understanding of rooftop PV positively
influence the willingness to adopt. This supports the idea
that informed individuals are more likely to consider and
pursue rooftop PV systems. This finding aligns with an
existing study that emphasizes the importance of knowl-
edge and awareness in shaping the intention to adopt
rooftop PV [51,72] though others reported that knowl-
edge did not significantly influence purchase and adop-
tion behavior [73].

Facilitating Conditions (p = 0.687, p < 0.01) also
exhibit a positive correlation with Behavioral Intention.
This indicates that individuals are more inclined to adopt
rooftop PV if they perceive that the necessary infrastruc-
ture, support, and resources (such as money, time, and
area) are available. The availability of facilitating condi-
tions not only removes technical and logistical barriers
but also fosters consumer confidence in using the technol-
ogy. This result is supported by previous studies
[22,34,43,74].

Effort Expectancy (p =0.687, p <0.01) shares an equal
strength of correlation with Facilitating Conditions, high-
lighting that ease of use and simplicity in operation sig-
nificantly influence intention. Consumers tend to adopt
rooftop PV when they perceive it as easy to understand,
install, and maintain. This finding is consistent with prior
studies [19], though some research, such as in the context
of adoption in Hungary [34], found no significant rela-
tionship between effort expectancy and intention.

Performance Expectancy (p = 0.641, p < 0.01) also
shows a positive correlation with Behavioral Intention.
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Respondents who believe that rooftop PV will improve
their energy efficiency and reduce long-term electricity
costs are more inclined to adopt the system. While pre-
vious studies, including Venkatesh et al. [26], stated
performance expectancy as the most dominant predictor
in technology adoption, the relatively lower rho value
here suggests that other factors, particularly cost, may
have a stronger influence in this specific context. The
study by Bekti et al. [33] reported that users’ intention to
adopt rooftop PV in Indonesia was not significantly cor-
related with performance expectancy.

Social Influence (p = 0.632, p < 0.01) also positively
and significantly correlated with Behavioral Intention.
This implies that social norms, opinions, and recommen-
dations from family, friends, and the surrounding commu-
nity play a substantial role in shaping adoption decisions.
This finding is in line with previous research that high-
lighted the importance of social influence in adoption
decisions [27,35,41]. Furthermore, even though some
studies, such as those by Bekti et al. [33] found no signif-
icant relationship between Social Influence and Behavioral
Intention, this study supports the view that it can contrib-
ute meaningfully to an individual’s motivation, especially
when social support is tied to facilitating conditions [35].

The integration of solar technology advancements
requires the presence of supportive communities and the
availability of reliable conditions to ensure successful and
sustainable implementation in developing contexts [75].
A study in Portugal shows that by organizing as Renewable
Energy Communities (RECs), households can lower indi-
vidual investment costs, share risks collectively, and
achieve a more balanced supply-demand of renewable
energy through shared generation and storage [76].

5. Conclusions

The adoption and installation of rooftop PV systems can
serve as a strategic step toward helping Indonesia
achieve its renewable targets. It is essential to evaluate
the level of public acceptance, particularly among
Indonesian residents, before promoting the implementa-
tion of new technologies related to renewable energy,
especially given that most residents are more accus-
tomed to fossil-based energy sources. In addition to their
relevance for Indonesia, the findings also provide valu-
able insights for the broader field of sustainable energy
planning, particularly in understanding consumer adop-
tion of rooftop PV.

This study aimed to evaluate the perceptions and
intentions of Indonesian residents regarding the adop-
tion of rooftop PV, a technology that converts solar
energy into electricity. The theoretical framework used
in this study is an extended version of the UTAUT
model, with two additional constructs, Knowledge and
Perceived Cost, integrated into the original model.

The findings revealed that most respondents demon-
strated moderate-to-positive intentions to adopt rooftop
PV. Among the factors analyzed, Perceived Cost emerged
as the most influential determinant of consumer inten-
tion, reflecting the common perception of renewable
energy technologies as a high-cost investment. This was
followed in significance by Knowledge, Facilitating
Conditions, Effort Expectancy, Performance Expectancy,
and Social Influence. Overall, the constructs incorpo-
rated in the model were found to be positively signifi-
cant in shaping adoption intention.

Several limitations are recognized in this study. First,
additional relevant constructs not examined in this study
may offer further explanatory power and should be consid-
ered in future research. Second, the use of a cross-sectional
survey limits the ability to assess changes in perception or
intention over time. Longitudinal studies could provide
deeper insights into how attitudes evolve with increased
public awareness and policy changes. Lastly, the analysis
relied on Spearman’s rank-order correlation, which pri-
marily assesses the basic correlation between variables.
Employing more advanced statistical techniques, such as
Structural Equation Modelling (SEM), could provide
deeper insights into the relationship among constructs.

This study holds strong social relevance, aligning
with Indonesia’s broader goals to accelerate renewable
energy deployment and reduce dependence on fossil
fuels. By identifying key factors influencing consumer
intention, this study provides valuable insights for poli-
cymakers and stakeholders in designing targeted incen-
tives, awareness campaigns, and infrastructure support
for rooftop PV adoption.
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