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Abstract. This study investigates the pivotal role of community 
behavior in adopting renewable energy as a pathway toward achieving 
carbon neutrality in island communities. Employing the Theory of 
Planned Behavior (TPB), the research examines how critical dimensions 
adaptive attitude, subjective norms, perceived behavioral control, and 
intention influence individual and collective actions for sustainable 
energy transitions. The findings reveal that adaptive attitude (H1) 
significantly impacts subjective norms (p = 0.015), suggesting that 
positive perceptions of renewable energy benefits, such as reduced 
greenhouse gas emissions and potential economic opportunities, foster 
widespread community support. This indicates that when individuals 
view renewable energy favorably, they contribute to shaping societal 
norms that prioritize sustainable energy adoption. Subjective norms (H2) 
exert a strong influence on perceived behavioral control (p < 0.001), 
underscoring the importance of social networks and cultural dynamics in 
mobilizing community participation. Furthermore, adaptive attitude (H3) 
directly affects intention (p = 0.064), indicating that personal beliefs and 
awareness about the advantages of renewable energy drive individuals' 
readiness to engage in sustainable practices. The results also show that 
subjective norms (H4) play a critical role in shaping intention (p < 0.001), 
emphasizing the power of social influence, including peer encouragement 
and collective advocacy, in motivating communities to take action. This 
demonstrates that societal endorsement of renewable energy creates a 
positive feedback loop that strengthens individuals’ intentions to act. 
While perceived behavioral control (H5) did not have a direct effect on 
intention, it remains an essential factor in addressing barriers. Finally, the 
study finds that intention (H6) serves as a direct driver of tangible support 
for renewable energy projects (p < 0.001), bridging motivation and 
concrete actions such as the installation of solar panels, adoption of wind 
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energy systems, and participation in local energy cooperatives.  
 
DOI: 10.14710/jsp.0.30370 

1.    Introduction 
Addressing climate change and transitioning toward carbon neutrality are among 

the most pressing global challenges of our time1. Carbon neutrality, defined as achieving 
a balance between emitted and sequestered carbon, requires significant shifts in energy 
systems, environmental policies, and societal behaviors2–4. While international 
agreements such as the Paris Agreement set ambitious climate targets, achieving these 
goals relies heavily on the interplay between global policies and local community actions5. 
Island communities, often at the forefront of climate impacts6, serve as critical testbeds 
for implementing renewable energy solutions and decarbonization strategies. Island 
communities are uniquely positioned in the global conversation on climate resilience7. 
Their geographical isolation and limited access change underscore the urgent need for 
sustainable energy systems8,9. Rising sea levels, extreme weather events, and limited 
infrastructure exacerbate the risks faced by these communities10,11, making the transition 
to renewable energy not only desirable but essential. Renewable energy technologies 
such as solar and wind power offer viable solutions to reduce greenhouse gas emissions 
and enhance community resilience12,13. However, successful adoption requires more than 
technological innovation14, it hinges on the active participation and support of local 
communities. 

In the context of Indonesia, the Bali Net Zero Emissions (NZE) 2045 initiative 
exemplifies the integration of renewable energy into national decarbonization efforts. Bali 
has committed to achieving 100% renewable energy, with island communities like Nusa 
Penida identified as strategic locations for pilot projects15. These communities serve as 
living laboratories where national policies intersect with local actions. Transitioning to 
renewable energy in such settings involves addressing technical, financial, and social 
challenges while ensuring community buy-in and long-term sustainability16,17. The Theory 
of Planned Behavior (TPB) offers a robust framework for understanding how community 
behaviors influence renewable energy adoption18–21. By examining constructs such as 
adaptive attitude, subjective norms, perceived behavioral control, intention, and support 
for renewable energy projects, this research seeks to identify pathways to align local 
actions with global climate goals. Adaptive attitudes are foundational in shaping 
community readiness for renewable energy adoption22. Positive attitudes toward solar 
and wind energy are driven by visible examples of their effectiveness, such as the 
installation of solar power systems and wind energy projects23–25. When communities 
perceive these technologies as reliable, cost-effective, and capable of reducing emissions, 
they are more likely to engage in renewable energy initiatives. These attitudes set the 
stage for broader societal acceptance, which is critical for scaling renewable energy 
adoption. 

Subjective norms reflect the social pressures and cultural expectations that influence 
individual behaviors26–28. In tightly knit island communities, the role of family, friends, and 
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local leaders is particularly significant29. When influential community members advocate 
for renewable energy projects, their actions reinforce a shared sense of responsibility and 
collective action. Social norms that prioritize environmental stewardship and sustainable 
practices amplify community engagement30, making it easier to align individual actions 
with collective goals. Perceived behavioral control represents the confidence individuals 
have in their ability to contribute to renewable energy adoption31,32. This construct 
captures the practical barriers and enablers that shape participation. In island 
communities, where financial constraints and limited infrastructure are common, 
addressing these barriers is crucial33,34. Public-private partnerships can enhance perceived 
control by providing the tools and support needed for community members to engage 
effectively in renewable energy projects35. 

The construct of intention bridges attitudes, norms, and perceived control with 
actionable outcomes. Intention represents the willingness and readiness of individuals to 
invest in renewable energy systems, advocate for clean energy policies, and participate 
in project implementation36–38. High levels of intention indicate a strong alignment 
between individual motivations and community goals39,40. In island settings, this 
alignment is critical for mobilizing resources and driving collective action41,42. For 
instance, community interest in installing solar panels and supporting wind energy 
development reflects a readiness to transition to renewable energy43–45, which can be 
harnessed to achieve carbon neutrality. Support and general awareness for renewable 
energy projects represents the tangible outcomes of intention, translating motivation into 
participation46. Active participation in renewable energy initiatives, such as solar panel 
installations and wind energy projects, demonstrates the community’s commitment to 
sustainability47,48. These actions not only reduce emissions but also enhance ecological 
resilience and economic opportunities. By integrating renewable energy into local energy 
systems, island communities can reduce their reliance on fossil fuels, lower energy costs, 
and create new jobs in the green economy49. These benefits further reinforce community 
support, creating a positive feedback loop that accelerates the transition to carbon 
neutrality. 

While renewable energy offers substantial potential, its widespread adoption faces 
persistent challenges. High initial costs, limited access to financing, and socio-economic 
disparities constitute significant impediments. Furthermore, the digital divide and varying 
levels of technical literacy among community members can further impede equitable 
participation. Addressing these challenges necessitates a comprehensive approach that 
combines technological innovation with inclusive policy frameworks and targeted 
investments. This research aims to contribute to the growing body of knowledge on 
renewable energy adoption and community resilience by examining how behavioral 
dimensions influence support for decarbonization pathways in island communities. The 
conceptual framework is grounded in the Theory of Planned Behavior (TPB), which 
explains how adaptive attitude, subjective norm, and perceived behavioral control shape 
intention and subsequently influence support for renewable energy projects21,50,51. 
Building upon the proposed conceptual framework, six hypotheses are posited. H1 
postulates that adaptive attitude positively influences subjective norm, suggesting that 
favorable perceptions of renewable energy can reinforce collective social expectations 
and enhance community acceptance. H2 posits that subjective norm positively influences 
perceived behavioral control, implying that robust social encouragement and collective 
endorsement can augment individuals' confidence in engaging with renewable energy 
initiatives. H3 hypothesizes that adaptive attitude positively influences intention, 
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indicating that advantageous perceptions regarding renewable energy benefits can 
incentivize individuals to endorse renewable energy transitions. H4 suggests that 
subjective norm positively influences intention, underscoring the significance of social 
influence, communal values, and peer pressure in shaping behavioral motivation towards 
renewable energy adoption. H5 proposes that perceived behavioral control positively 
influences intention, predicated on the assumption that individuals possessing higher 
confidence and greater resource access are more inclined to undertake renewable energy 
actions. Finally, H6 posits that intention positively influences support for renewable 
energy projects, signifying that robust behavioral motivation can manifest as tangible 
participation in renewable energy initiatives and decarbonization efforts. 

In contrast to prior TPB studies primarily focused on household solar adoption18,52 

or urban renewable energy acceptance21,50,53, this research incorporates several novel 
dimensions. The study examines island community decarbonization, with a particular 
emphasis on the distinct socio-environmental vulnerabilities and energy transition 
challenges inherent to small island communities. Moreover, the research specifically 
investigates renewable energy transitions within small-island contexts, wherein 
geographical isolation, infrastructural limitations, and climate vulnerability delineate 
unique patterns of renewable energy adoption compared to mainland urban settings. 
Furthermore, this study underscores the pivotal role of blue carbon ecosystems, such as 
mangroves and seagrass, in augmenting ecological resilience and facilitating carbon 
sequestration. These ecosystems not only provide substantial environmental benefits but 
also serve as critical natural assets in climate change mitigation. The implications of this 
research extend beyond the confines of island communities, offering valuable insights for 
other regions endeavoring to navigate the complexities of energy transitions. By 
demonstrating the critical role of community behavior in achieving carbon neutrality, the 
study provides a robust model for aligning localized actions with broader national and 
global climate objectives. As global endeavors intensify to meet the targets stipulated by 
the Paris Agreement, the judicious integration of renewable energy, community 
resilience, and environmental preservation will prove indispensable for cultivating a 
sustainable and carbon-neutral future. 

The research framework integrates the Theory of Planned Behavior (TPB) to 
analyze how community intentions and behaviors can support pathways to carbon 
neutrality (Figure 1), focusing on renewable energy initiatives like solar and wind energy 
in alignment with Bali's NZE 2045 objectives. This framework emphasizes the dynamic 
interplay of adaptive attitudes, subjective norms, and perceived behavioral control in 
shaping intentions, which then directly influence support for renewable energy projects. 
By incorporating social, behavioral, and ecological dimensions, the framework provides 
a comprehensive approach to understanding how community resilience drives 
decarbonization strategies. Adaptive attitudes (H1) reflect the belief that renewable 
energy solutions, such as solar and wind energy, are highly effective for reducing 
greenhouse gas emissions and combating climate change. In the context of Nusa Penida, 
adaptive attitudes are shaped by successful examples of renewable energy projects, such 
as the installation of solar panel systems in Suana and pilot wind energy initiatives. These 
projects serve as visible demonstrations of the practical benefits of renewable energy, 
including reduced dependency on fossil fuels, improved energy security, and 
environmental preservation54–56. 

Subjective norms (H2) capture the influence of social networks and cultural values 
on individual decisions to engage in renewable energy initiatives. A strong cultural 
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emphasis on collective well-being and mutual responsibility amplifies the importance of 
subjective norms57,58. Local leaders, community figures, and tourism operators play a 
pivotal role in advocating for blue carbon projects and renewable energy systems59,60. 
Their active involvement reinforces a shared sense of responsibility, fostering an 
environment where individuals feel supported and motivated to adopt sustainable 
practices61–63. This social cohesion is critical for encouraging broader participation in 
decarbonization efforts and aligns with community-centered climate action goals64,65. 
Perceived behavioral control (H3) represents the confidence individuals have in their 
ability to contribute to renewable energy initiatives. In Nusa Penida, perceived control is 
significantly influenced by the availability of technical resources, such as training 
workshops on solar and wind energy installations, and the community’s trust in renewable 
energy systems. 

 

 
Figure 1. Conceptual framework of behavior influencing renewable energy adoption in 

decarbonizing island communities. 
 

Intention (H4) serves as the central construct within the TPB framework, linking 
adaptive attitudes, subjective norms, and perceived behavioral control to tangible actions 
supporting renewable energy projects. Intentions manifest as community members' 
readiness to invest in renewable energy systems66, advocate for clean energy policies, 
and actively participate in project implementation. For example, individuals expressing 
strong interest in adopting solar panel systems for household use and supporting wind 
power installations demonstrate their commitment to transitioning to renewable energy. 
Aligning these intentions with Bali's NZE 2045 goals ensures that community-driven 
actions effectively contribute to broader decarbonization strategies. The direct 
relationship between intention and support for renewable energy projects (H6) 
underscores the importance of translating willingness into concrete actions. Support is 
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demonstrated through active participation in renewable energy projects11,67–69, such as 
conserving blue carbon ecosystems, installing renewable energy infrastructure, and 
advocating for sustainable tourism practices. These actions not only reduce carbon 
emissions but also strengthen the community's ecological resilience and socio-economic 
stability. By connecting individual intentions with collective outcomes, this framework 
provides a strategic pathway for scaling local actions to achieve national and global 
climate targets. 
 

2.   Methodology 
2.1. Study Location and Time 

The study was conducted on Nusa Penida, an island located within the Klungkung 
Regency of Bali, Indonesia. Nusa Penida has been identified as a critical site for exploring 
the transition to renewable energy and sustainable development as part of the Bali Net 
Zero Emissions (NZE) 2045 initiative. This location is particularly significant due to its 
unique geographic and socio-economic conditions, including its reliance on marine 
resources, growing tourism industry, and vulnerability to climate change impacts such as 
rising sea levels and extreme weather events. The island's existing dependency on diesel-
powered electricity and its alignment with national and global decarbonization goals 
further underline its importance as a focal point for this research. The study utilized a 
sample size of 400 respondents, which was calculated with a 5% margin of error and a 
95% confidence level to ensure statistical robustness and representativeness of the 
findings. The sampling process involved selecting individuals across different 
demographic groups to capture a comprehensive view of community perspectives and 
behaviors toward renewable energy adoption and marine resource decarbonization. This 
stratified approach ensured adequate representation based on key factors such as income 
levels, gender, age, and marital status. Nusa Penida's population, as of 2023, was 
estimated at approximately 64,580 individuals, with a population density of 217.8 people 
per square kilometer. The sample size was proportionally distributed to account for this 
demographic diversity. Respondents were chosen from various villages and communities 
on the island to reflect the heterogeneity in socio-economic conditions, levels of 
dependency on marine resources, and exposure to renewable energy initiatives. 

Table 1 highlights the socio-demographic characteristics of the respondents, 
emphasizing their association with dependency on marine resource decarbonization. A 
significant majority of the respondents with a monthly income of less than IDR 2,500,000 
demonstrated a higher likelihood of being dependent on marine resource 
decarbonization, as indicated by the Pearson Chi-Square value of 13.145 (p = 0.001). 
Gender distribution showed a relatively even split, with male and female respondents 
contributing almost equally to the sample. However, no significant relationship was 
observed between gender and dependency on marine resources (p = 0.137). Age-wise, 
younger respondents, particularly those aged 18-25 years, showed a notable dependency 
on marine resource decarbonization, supported by a Pearson Chi-Square value of 9.736 
(p = 0.045). Marital status did not exhibit a statistically significant association with 
dependency on marine resources, with both single and married respondents contributing 
equally to the "yes" and "no" categories. 

Perceived behavioral control, a critical component of the TPB framework, was 
measured by assessing respondents' confidence in their ability to contribute effectively to 
renewable energy initiatives. This construct also included questions on access to essential 
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resources, such as funding and information, and perceptions of the ease or difficulty of 
adopting renewable energy solutions in daily life. These measures shed light on the 
practical barriers and enablers influencing renewable energy adoption at the community 
level. The intention to support renewable energy was captured through items designed 
to measure respondents' motivation and readiness to act. These included their willingness 
to engage with renewable energy programs, invest financial resources in renewable 
energy projects, and advocate for and promote renewable energy solutions within their 
communities. These items linked attitudes, norms, and perceived behavioral control to 
actionable outcomes, providing insights into the behavioral pathways leading to 
renewable energy adoption. 

 

Table 1. Socio-demographic characteristics of respondents influencing renewable 
energy adoption for decarbonizing island communities. 

Variables 

Dependency on marine 
resource 

decarbonization 

Pearson 
Chi-

Square 
df 

p-value 

(2-
sided) 

No Yes    

Higher 
monthly 
income 

Less than IDR 
2,500,000. - 

73 18.25% 151 37.75% 13.145 2 0.001 

IDR 2,500,000. - 
IDR 5,000,000 

18 4.50% 63 15.75%    

More than IDR 
5,000,000 

13 3.25% 82 20.50%    

Gender 
Male 46 11.50% 156 39.00% 2.210 1 0.137 

Female 58 14.50% 140 35.00%    

Age 

18-25 years 14 3.50% 69 17.25% 9.736 4 0.045 

26-30 years 27 6.75% 48 12.00%    

31-35 years 20 5.00% 64 16.00%    

36-40 years 15 3.75% 54 13.50%    

Over 40 years 28 7.00% 61 15.25%    

Marital 
status 

Single 50 12.50% 148 37.00% 0.114 1 0.736 

Married 54 13.50% 148 37.00%       

 
The final construct, support for renewable energy projects, focused on measuring 

actual or intended participation in renewable energy initiatives. Respondents were asked 
about their involvement in activities such as installing solar panels for clean energy 
production and participating in wind energy development efforts. These measures 
highlighted the translation of intention into tangible actions, offering practical insights into 
the implementation of renewable energy projects. The questionnaire was administered 
using a mixed-method approach that included both face-to-face interviews and online 
surveys. Trained enumerators conducted face-to-face interviews in areas with limited 
internet connectivity, ensuring the inclusion of respondents who might otherwise be 
excluded due to digital access limitations. The online survey targeted digitally active 
participants, broadening the reach and diversity of the respondent pool. This dual 
approach enhanced data collection efficiency and inclusivity, accommodating varying 
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levels of digital literacy and access to technology. Data collected through the 
questionnaire were systematically coded and analyzed using advanced statistical 
techniques. These analyses examined the relationships between the TPB constructs and 
their influence on renewable energy adoption. The structured design of the questionnaire 
ensured consistent measurement of each construct, facilitating robust statistical analysis. 
The findings provided valuable insights into the factors driving renewable energy 
adoption in Nusa Penida, contributing to a deeper understanding of community-level 
behaviors and offering actionable recommendations for enhancing renewable energy 
policies and practices in the region. This comprehensive approach underscores the 
importance of integrating behavioral, social, and practical considerations into renewable 
energy strategies to achieve sustainable outcomes. 

 

2.2. Data Analysis 

The data analysis for this study encompassed a comprehensive series of statistical 
procedures undertaken to examine the relationships among the constructs derived from 
the TPB and their influence on renewable energy adoption within island communities. 
The analytical process was designed to validate the conceptual framework, evaluate the 
reliability and validity of the measurement model, and assess the structural relationships 
among adaptive attitude, subjective norm, perceived behavioral control, intention, and 
support for renewable energy projects in Nusa Penida. The analysis was conducted 
systematically to ensure methodological rigor, transparency, and robustness of the 
findings. 

Initially, descriptive statistical analysis was performed to summarize the 
characteristics and distribution of the collected data. Measures including mean, standard 
deviation, skewness, and excess kurtosis were calculated for each indicator variable. 
Mean values offered an overview of respondents' agreement levels for each statement, 
while standard deviation values indicated the variability of responses among participants. 
Skewness and kurtosis values were examined to assess the normality of the data 
distribution and identify potential deviations from multivariate normality assumptions. 
Acceptable skewness values typically fell within the range of −2 to +2, thereby suggesting 
that the data distribution was sufficiently normal for SEM estimation. This preliminary 
analysis also facilitated the detection of potential outliers, inconsistencies, and abnormal 
response patterns prior to the conduct of advanced multivariate analysis. Reliability 
analysis was subsequently conducted to evaluate the internal consistency of the latent 
constructs within the TPB framework. Cronbach's alpha values were calculated for 
adaptive attitude, subjective norm, perceived behavioral control, intention, and support 
for renewable energy projects. Cronbach's alpha quantifies the extent to which indicators 
within a construct consistently measure the same underlying concept. In this study, 
Cronbach's alpha values greater than 0.60 were considered acceptable for exploratory 
behavioral research70, while values above 0.70 indicated strong internal consistency and 
reliability. Elevated Cronbach's alpha values provided evidence that the survey indicators 
were stable and reliable in capturing the intended behavioral constructs related to 
renewable energy adoption. 

To complement Cronbach's alpha, composite reliability indices, specifically rho_a 
and rho_c, were also computed to offer a more robust assessment of construct reliability71. 
Composite reliability is considered particularly suitable for SEM because it accounts for 
different indicator loadings rather than assuming equal indicator reliability. Values 
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exceeding 0.70 for rho_a and rho_c denoted satisfactory reliability, thereby 
demonstrating that the latent constructs exhibited strong internal consistency. The use of 
both Cronbach's alpha and composite reliability enhanced methodological transparency 
and reduced the risk of relying solely on one reliability criterion. This dual reliability 
assessment bolstered confidence in the measurement quality of the constructs employed 
in the study. 

The validity of the measurement model was assessed through both Exploratory 
Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA)72. EFA was initially 
performed to explore the underlying factor structure of the survey indicators and 
ascertain whether the observed variables appropriately grouped into their theoretically 
expected constructs. The suitability of the data for factor analysis was first evaluated using 
the Kaiser-Meyer-Olkin (KMO) measure and Bartlett's Test of Sphericity. KMO values 
exceeding 0.50 indicated sampling adequacy, while a significant Bartlett's Test (p < 0.05) 
confirmed sufficient correlations among variables for factor analysis73–76. During EFA, 
factor loadings greater than 0.50 were deemed acceptable, signifying that the indicators 
strongly represented their associated latent constructs. Indicators with low factor 
loadings or substantial cross-loadings were carefully evaluated to maintain construct 
validity and improve model clarity. 

Following EFA, Confirmatory Factor Analysis (CFA) was performed to validate the 
factor structure identified during the exploratory stage and confirm the theoretical 
relationships among indicators and latent variables. CFA assessed whether the observed 
variables consistently represented the predefined TPB constructs. Standardized factor 
loadings were scrutinized to determine indicator reliability, with values exceeding 0.50 
indicating acceptable convergent representation. The CFA procedure bolstered the 
theoretical validity of the conceptual framework and ensured that the measurement 
model adequately reflected the behavioral dimensions influencing renewable energy 
adoption within island communities. 

Several Structural Equation Modeling (SEM) model evaluation criteria were applied 
to assess the overall goodness-of-fit of the measurement and structural models. These 
evaluation criteria included the chi-square statistic, Standardized Root Mean Square 
Residual (SRMR), d_ULS, d_G, and Normed Fit Index (NFI). The chi-square statistic 
assessed the discrepancy between the observed and model-implied covariance matrices; 
a non-significant p-value greater than 0.05 indicated acceptable model fit. However, due 
to the sensitivity of chi-square to sample size, additional fit indices were incorporated to 
provide a more comprehensive model evaluation. SRMR values below 0.08 indicated 
satisfactory model fit and evidenced minimal residual differences between observed and 
estimated correlations. The d_ULS and d_G indices evaluated discrepancies between 
empirical and model-implied covariance matrices, with smaller values indicating better 
model approximation. Concurrently, NFI values approaching or exceeding 0.90 reflected 
strong model fit and satisfactory explanatory capability of the SEM framework. The 
inclusion of multiple fit indices enhanced the robustness and credibility of the SEM 
evaluation process. 

Convergent validity and discriminant validity were subsequently assessed using the 
Average Variance Extracted (AVE) and the Heterotrait-Monotrait (HTMT) ratio. AVE 
values exceeding 0.50 indicated satisfactory convergent validity, signifying that each 
latent construct explained more than 50% of the variance of its indicators50,77–82. Elevated 
AVE values demonstrated that the indicators were strongly associated with their 
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respective constructs and adequately represented the underlying theoretical dimensions. 
In contrast, discriminant validity assessed whether the constructs were sufficiently 
distinct from one another. This was evaluated using the HTMT ratio, whereby HTMT 
values below 0.85 indicated adequate discriminant validity and confirmed that the 
constructs did not exhibit excessive conceptual overlap. The interpretation of AVE and 
HTMT values was explicated in detail to enhance methodological transparency and 
ensure rigorous validation of the TPB measurement model. 

To evaluate the hypothesized relationships among the constructs, SEM was 
employed83. SEM was chosen because it permits the simultaneous estimation of multiple 
direct and indirect relationships among latent variables while accounting for 
measurement error. This analytical approach enabled comprehensive examination of how 
adaptive attitude, subjective norm, and perceived behavioral control influenced intention 
and subsequently affected support for renewable energy projects. SEM also provided a 
robust framework for testing the behavioral pathways underlying renewable energy 
adoption within island communities. The structural model evaluation involved estimating 
path coefficients, standard errors, t-statistics, and p-values for each hypothesized 
relationship. Standardized path coefficients represented the strength and direction of 
relationships among constructs, while t-statistics and p-values determined statistical 
significance. In this study, p-values below 0.10 were deemed statistically significant, given 
the exploratory and behavioral nature of renewable energy transition research in 
emerging island contexts. The interpretation of the path coefficients was conducted 
cautiously to avoid overstating marginally significant relationships and to maintain 
analytical rigor. 

In addition to direct effects, indirect effects and mediation relationships were also 
investigated to elucidate the behavioral mechanisms underlying renewable energy 
adoption. Specifically, the study investigated whether intention mediated the 
relationships between adaptive attitude, subjective norm, perceived behavioral control, 
and support for renewable energy projects. Bootstrapping procedures with repeated 
resampling iterations were applied to estimate indirect effects, standard errors, and 
confidence intervals. Bootstrapping is particularly advantageous in SEM as it does not 
rely heavily on strict normality assumptions and provides more stable parameter 
estimation for mediation analysis. The application of bootstrapping bolstered the 
robustness of inferential interpretation and enhanced confidence in the structural 
relationships identified within the TPB framework. The integration of descriptive 
statistics, reliability analysis, EFA, CFA, AVE assessment, HTMT evaluation, composite 
reliability testing, SEM model fit criteria, and bootstrapping procedures collectively 
enhanced the methodological rigor, validity, and transparency of the study. These 
analytical procedures ensured that the conceptual framework was statistically robust and 
theoretically grounded for explaining renewable energy adoption and decarbonization 
behavior within island communities. 

 

2.3. Ethical Considerations 

Ethical considerations were carefully integrated into the research methodology to 
ensure that the study complied with ethical standards for social and behavioral research 
involving human participants. Prior to data collection, formal permission and research 
approval were obtained from the village authorities and local administrative leaders in 
Nusa Penida to facilitate community engagement and field survey activities. Coordination 
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with village heads (kepala desa) was conducted to ensure that the research process 
respected local governance structures, community norms, and social contexts within the 
study area. Participation in the study was entirely voluntary, and respondents were 
informed that they had the right to decline participation or withdraw from the survey at 
any stage without any negative consequences. Before completing the questionnaire, all 
respondents were provided with a clear informed consent explanation describing the 
objectives of the study, the purpose of data collection, the estimated duration of 
participation, and the intended academic use of the findings. Respondents were also 
informed that the study focused exclusively on behavioral perceptions and renewable 
energy adoption, and no sensitive personal information would be collected. To maintain 
ethical integrity and respondent protection, all survey responses were anonymized during 
the data collection and analysis process. No personally identifiable information, such as 
names, addresses, or identification numbers, was recorded in the dataset. Data 
confidentiality was strictly maintained throughout the study, and all collected information 
was used solely for academic and research purposes. Access to the dataset was limited 
to the research team to ensure secure handling and storage of the information.  

 

3.    Results and Discussion 
Table 2 provides a comprehensive descriptive analysis and factor loadings for the 

variables underpinning the study's conceptual framework based on the Theory of Planned 
Behavior (TPB). This analysis evaluates key constructs such as adaptive attitude, 
subjective norm, perceived behavioral control, intention, and support for renewable 
energy projects. The descriptive statistics include mean, standard deviation, skewness, 
and excess kurtosis, offering insights into the central tendencies and distributions of the 
data. Factor loadings and Cronbach's alpha values assess the reliability and validity of 
each construct. For adaptive attitude, the mean values reflect moderate to high 
agreement among respondents regarding the importance of renewable energy for 
environmental protection and its economic benefits. High factor loadings (e.g., 0.868 for 
environmental protection) and Cronbach's alpha (0.797) underscore the construct's 
reliability, suggesting a consistent perception of renewable energy's role in achieving 
climate goals. Subjective norm emerges as a critical dimension, with high mean scores 
indicating strong social influence, particularly from family, friends, and community norms, 
in supporting renewable energy initiatives. Factor loadings range from 0.681 to 0.81, with 
a Cronbach's alpha of 0.747, highlighting the construct's validity and internal consistency. 
 

Table 2. Descriptive statistics, factor loadings, and Cronbach's alpha for renewable 
energy adoption behavior in decarbonizing island communities 

Variables Mean 
Standard 
deviation 

Excess 
kurtosis 

Skewness 
Factor 

loadings 
Cronbach's 

alpha 

Adaptive attitude  0.797 
Belief that renewable 
energy is essential for 
protecting the 
environment and 
reducing climate 
change. 

3.042 0.943 -0.779 0.059 0.868  

Confidence in the 2.929 1.041 -0.688 0 0.91  
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Variables Mean 
Standard 
deviation 

Excess 
kurtosis 

Skewness 
Factor 

loadings 
Cronbach's 

alpha 
reliability and 
effectiveness of 
renewable energy 
sources like solar and 
wind power. 
Positive perception of 
the long-term economic 
benefits of renewable 
energy, such as lower 
costs and increased job 
opportunities. 

3.389 0.834 -0.11 -0.533   

Subjective norm 0.747 
Influence of family and 
friends in encouraging 
support for renewable 
energy initiatives. 

4.189 0.776 -0.859 -0.456 0.681  

Feeling that society 
expects individuals to 
participate in renewable 
energy efforts. 

4.313 0.637 -0.692 -0.385 0.785  

Belief that contributing 
to renewable energy is 
widely accepted and 
valued by the 
community. 

4.409 0.531 -1.152 -0.034 0.81  

Motivation from peers 
to actively participate in 
renewable energy-
related projects. 

4.611 0.587 0.51 -1.233 0.737  

Perceived Behavioral 
Control 

     0.628 

Confidence in one's 
ability to contribute 
meaningfully to 
renewable energy 
projects. 

2.738 0.96 -0.233 0.092 0.84  

Access to resources, 
such as funding and 
information, to support 
renewable energy 
initiatives. 

2.829 0.8 -0.186 0.318 0.812  

Perception of how easy 
or challenging it is to 
adopt renewable energy 
solutions in daily life. 

3.802 0.788 1.255 -0.837 0.61  
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Variables Mean 
Standard 
deviation 

Excess 
kurtosis 

Skewness 
Factor 

loadings 
Cronbach's 

alpha 
Intention      0.86 
Strong motivation to 
engage with and 
support renewable 
energy programs. 

4.34 0.764 0.859 -1.083 0.892  

Willingness to invest 
financial resources in 
renewable energy 
projects. 

4.487 0.722 1.424 -1.359 0.91  

Readiness to advocate 
for and promote 
renewable energy 
solutions within the 
community. 

4.344 0.659 -0.717 -0.51 0.85  

Support Renewable Energy Projects 0.706 
Actively participating in 
projects that involve 
installing solar panels 
for clean energy 
production. 

3.751 0.76 0.473 -0.765 0.879  

Engaging in initiatives 
that support wind 
energy development as 
part of renewable 
energy expansion 
efforts. 

3.749 0.728 3.61 -1.548 0.879  

 
Table 3 presents the Heterotrait-Monotrait (HTMT) ratio matrix along with 

reliability and validity metrics for the constructs analyzed in this study. The HTMT matrix 
provides an assessment of discriminant validity, evaluating whether constructs are 
sufficiently distinct from each other. All HTMT values are well below the conservative 
threshold of 0.85, indicating that discriminant validity is upheld, and the constructs are 
not overlapping significantly. The reliability and validity metrics further validate the 
robustness of the constructs. Composite reliability (rho_a and rho_c) measures internal 
consistency, with all values exceeding the accepted threshold of 0.7. For instance, 
adaptive attitude shows a rho_a of 0.81 and a rho_c of 0.882, indicating high internal 
consistency. Similarly, intention demonstrates the highest reliability with rho_a and rho_c 
values of 0.862 and 0.915, respectively, reflecting strong alignment among the measured 
items. The Average Variance Extracted (AVE) values assess convergent validity, ensuring 
that the constructs capture a significant portion of variance from their respective 
indicators. All AVE values exceed the minimum threshold of 0.5, with particularly high 
values for intention (0.782) and support for renewable energy projects (0.773). These 
results confirm that the constructs effectively capture the underlying dimensions they are 
designed to measure. 
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Table 3. HTMT matrix for reliability and validity of the model on renewable energy 
adoption behavior in decarbonizing island communities. 

Variables 

HTMT Matrix 
Reliability and validity 

model 

Adaptive 
attitude 

Intention 
Perceived 
behavioral 

control 

Subjective 
norm 

rho_a rho_c 

Average 
variance 
extracted 

(AVE) 

Adaptive 
attitude 

    0.81 0.882 0.715 

Intention 0.158    0.862 0.915 0.782 
Perceived 
behavioral 
control 

0.432 0.328   0.659 0.802 0.579 

Subjective 
norm 

0.226 0.483 0.659  0.753 0.841 0.57 

Support 
renewable 
energy 
projects 

0.169 0.469 0.201 0.238 0.706 0.872 0.773 

 
Figure 2 illustrates the results of the Structural Equation Modeling (SEM) analysis, 

highlighting the relationships between the constructs within the framework based on the 
Theory of Planned Behavior (TPB). This model was designed to examine the factors 
influencing community intentions and actions to support renewable energy projects, 
focusing on adaptive attitude, subjective norm, perceived behavioral control, intention, 
and actual support for renewable energy initiatives. The construct adaptive attitude 
(0.797) captures the belief in the importance of renewable energy for environmental 
protection and climate change mitigation. It emphasizes the role of renewable energy's 
reliability and economic benefits in shaping positive perceptions. Adaptive attitude 
significantly impacts subjective norm (0.747) and intention (0.869), highlighting the 
pathway through which personal beliefs influence broader societal and behavioral 
patterns. Subjective norm (0.747) represents the social influences from family, peers, and 
community expectations that encourage participation in renewable energy initiatives. 
This construct strongly predicts intention (0.869), demonstrating how societal pressures 
and collective values drive individual actions toward renewable energy adoption. 
Perceived behavioral control (0.628) reflects an individual’s confidence in their ability to 
engage in renewable energy projects, considering access to resources, technical 
knowledge, and perceived ease of adoption. This construct directly contributes to 
intention (0.869), indicating the critical role of empowerment and resource availability in 
fostering proactive engagement. Intention (0.869) acts as the central mediator in the 
model, linking attitudes, norms, and perceived control to tangible actions. It is measured 
through respondents’ motivation to engage with renewable energy programs, invest 
financially, and advocate for renewable energy solutions. Intention demonstrates a direct 
and strong impact on support for renewable energy projects (0.706), which encompasses 
actions such as installing solar panels and participating in wind energy initiatives. 
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Figure 2. Structural Equation Modeling (SEM) results for behavior in renewable energy 
adoption for decarbonizing island communities 

 
Table 4 presents the hypothesis testing results, detailing the direct and indirect 

effects of the constructs within the framework of the Theory of Planned Behavior (TPB) 
applied to renewable energy adoption. The analysis evaluates the relationships among 
adaptive attitude, subjective norm, perceived behavioral control, intention, and support 
for renewable energy projects. It includes key metrics such as the original sample, sample 
mean, standard deviation, t-statistics, and p-values to assess the significance of these 
relationships. The results demonstrate that adaptive attitude significantly influences 
subjective norm (H1) with a p-value of 0.015, indicating that individuals' positive 
perceptions of renewable energy impact societal expectations and norms. Subjective 
norm strongly predicts perceived behavioral control (H2), as reflected in the high t-
statistic of 10.474 and p-value < 0.001, highlighting the role of social influence in shaping 
confidence and access to resources for renewable energy initiatives. The direct 
relationship between adaptive attitude and intention (H3) is also supported with a 
marginal significance (p = 0.064), suggesting that belief in renewable energy positively 
affects individuals' motivation to act. Similarly, subjective norm significantly influences 
intention (H4), with a t-statistic of 7.926 and p-value < 0.001, emphasizing the impact of 
societal expectations on forming intentions toward renewable energy engagement. 
However, the relationship between perceived behavioral control and intention (H5) was 
found to be insignificant (p = 0.321), suggesting that confidence in one's ability to act does 
not directly translate into intention in this context. On the other hand, intention 
significantly drives support for renewable energy projects (H6), with a t-statistic of 10.022 
and p-value < 0.001, underscoring the critical role of intention in motivating concrete 
actions toward renewable energy adoption. The table also examines indirect effects, such 
as the influence of adaptive attitude on perceived behavioral control (p = 0.029) and its 
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indirect effect on support for renewable energy projects (p = 0.062). The findings indicate 
that subjective norm indirectly supports renewable energy projects (p < 0.001), further 
emphasizing the interplay of social influences in achieving carbon neutrality goals. 

The findings of this study provide critical insights into the dynamics of achieving 
carbon neutrality within island communities, particularly through the integration of 
renewable energy technologies and community-driven initiatives. By exploring the 
relationships among adaptive attitudes, subjective norms, perceived behavioral control, 
intention, and support for renewable energy projects (H1-H6), this research highlights 
actionable pathways for transitioning toward a sustainable future. The significant 
relationship between adaptive attitude and subjective norm underscores the critical role 
of individual beliefs in shaping societal expectations around renewable energy adoption. 
Adaptive attitude reflects the community’s perception of renewable energy as a necessary 
solution to climate change and environmental degradation84,85. In the context of island 
communities, such as those seeking carbon neutrality, these beliefs are reinforced by the 
visible impacts of climate change86,87, such as rising sea levels and extreme weather 
events. When individuals recognize the effectiveness and economic benefits of renewable 
energy solutions, including solar and wind power, their attitudes influence the broader 
community’s acceptance and support for these technologies. For example, the 
implementation of solar panels in Suana demonstrates the tangible benefits of renewable 
energy, fostering a sense of optimism and commitment within the community. 
 

Table 4. Hypothesis testing results for behavior in renewable energy adoption to 
support decarbonizing island communities 

Variables effect 
Original 
sample 

Sample 
mean 

Standard 
deviation 

t-
statistics 

p-
values 

Direct effect      
Adaptive attitude → Subjective 
norm (H1) 

0.121 0.119 0.05 2.445 0.015 

Subjective norm → Perceived 
behavioral control (H2) 

0.455 0.454 0.043 10.474 < 0.001 

Adaptive attitude → Intention (H3) 0.115 0.112 0.062 1.854 0.064 
Subjective norm → Intention (H4) 0.376 0.376 0.047 7.926 < 0.001 
Perceived behavioral control → 
Intention (H5) 

0.047 0.045 0.047 0.993 0.321 

Intention → Support renewable 
energy projects (H6) 

0.368 0.367 0.037 10.022 < 0.001 

Indirect effect      
Adaptive attitude → Perceived 
behavioral control 

0.055 0.055 0.025 2.182 0.029 

Adaptive attitude → Support 
renewable energy projects 

0.042 0.041 0.023 1.865 0.062 

Perceived behavioral control → 
Support renewable energy projects 

0.017 0.017 0.018 0.945 0.345 

Subjective norm → Support 
renewable energy projects 

0.138 0.138 0.021 6.574 < 0.001 

 

The significant relationship between subjective norm and perceived behavioral 
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control (H2) underscores the critical influence of socio-cultural networks in facilitating 
renewable energy adoption within island communities. Island communities frequently 
exhibit strong social cohesion, collective identity, and shared environmental values88–90, 
which magnify the impact of family members, peers, customary leaders, tourism actors, 
and village authorities in encouraging participation in renewable energy initiatives. Within 
the context of carbon neutrality, these socio-cultural influences are instrumental in 
mitigating perceived barriers to renewable energy adoption91, including financial 
constraints, technological uncertainty, and infrastructure limitations. The active 
involvement of community leaders in advocating renewable energy projects strengthens 
trust, social legitimacy, and collective confidence92, thereby fostering a sense of social 
support among individuals participating in renewable energy transitions. This finding 
suggests that strategies aimed at reinforcing subjective norms, such as community-led 
renewable energy initiatives, peer advocacy, participatory village programs, and local 
leadership engagement, are posited to enhance perceived behavioral control and 
stimulate broader community participation in renewable energy projects. This finding 
aligns with the TPB, which posits that attitudes significantly influence behavioral 
intentions. These projects not only demonstrate the feasibility of renewable energy but 
also highlight its socio-economic benefits, such as job creation and energy security93–95. 

The relationship between adaptive attitude and intention (H3), while marginally 
significant (p = 0.064), remains theoretically relevant within the TPB framework and 
necessitates cautious interpretation. This limited statistical strength precludes 
overstatement of its direct impact. Rather than indicating a strong direct behavioral effect, 
the findings suggest that positive perceptions toward renewable energy may contribute 
indirectly to behavioral motivation through broader social and contextual mechanisms. 
In island communities such as Nusa Penida, adaptive attitudes toward renewable energy 
are often shaped by practical considerations, including energy affordability, tourism 
sustainability, employment opportunities, climate vulnerability, and long-term energy 
security. Although respondents generally recognized the environmental and socio-
economic benefits of renewable energy technologies, these favorable attitudes alone may 
not consistently translate into robust behavioral intentions without additional institutional 
support, social reinforcement, or resource accessibility. This finding remains consistent 
with TPB assumptions that attitudes contribute to intention formation, although the 
strength of this relationship may vary depending on socio-economic and contextual 
conditions within small-island settings. 

The significant relationship between subjective norm and intention (H4) further 
underscores that renewable energy acceptance pathways in island communities are 
profoundly shaped by collective social expectations and community-based behavioral 
mechanisms. In island communities, societal pressure and collective environmental 
values often exert a more pronounced influence on behavioral decisions than purely 
individualistic considerations96–98. The combined influence of family members, peers, and 
socially respected figures, along with the perceived social acceptability of renewable 
energy initiatives, prompts individuals to align their actions with broader community 
sustainability goals. This finding suggests that renewable energy transitions in island 
communities represent socially embedded processes rather than merely technological 
adoption pathways. Community engagement programs, public endorsements by 
influential leaders, participatory renewable energy campaigns, and renewable energy 
promotion during local cultural and social events are posited to foster positive social 
diffusion effects, thereby reinforcing collective intention toward renewable energy 
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participation. Such socio-cultural reinforcement mechanisms are capable of accelerating 
public support for carbon neutrality initiatives within small-island contexts. For instance, 
promoting the benefits of renewable energy during community events can create a ripple 
effect49, encouraging widespread support for carbon neutrality initiatives. The lack of a 
significant relationship between perceived behavioral control and intention indicates that 
confidence in one’s ability to contribute to renewable energy projects may not directly 
translate into motivation to act. This finding suggests that while perceived behavioral 
control is important, it may need to be supplemented with external support mechanisms 
to drive intention. For island communities, addressing structural barriers, such as high 
upfront costs to technical resources99, is essential for enhancing perceived behavioral 
control. Public-private partnerships, grant funding, and training programs can play a 
critical role in reducing these barriers and empowering individuals to participate in 
renewable energy initiatives100,101. Additionally, integrating renewable energy education 
into school curriculums can build technical capacity and confidence over time102,103. 

The non-significant relationship between perceived behavioral control and intention 
(H5) provides important contextual insights into renewable energy adoption in island 
communities. While perceived behavioral control is theoretically posited within the TPB 
framework to positively influence behavioral intention, the present study's findings 
indicate that perceived capability alone may be insufficient to motivate renewable energy 
participation. In Nusa Penida, structural constraints such as limited financing access, 
technological limitations, infrastructure barriers, unequal resource availability, and limited 
technical assistance may weaken the translation of perceived capability into actual 
behavioral intention. This suggests that even when community members believe they can 
contribute to renewable energy initiatives, their intention may remain constrained if 
external enabling conditions are inadequate. This finding aligns with prior TPB-based 
renewable energy adoption studies, which similarly demonstrate that perceived 
behavioral control may not consistently serve as a robust predictor of intention when 
significant practical barriers persist104–106. In several renewable energy acceptance studies, 
attitudes and subjective norms often exhibit stronger effects on intention than perceived 
behavioral control, particularly in contexts where renewable energy investment requires 
substantial financial resources, technical knowledge, and institutional support21,66,107,108. In 
island and remote community contexts, this phenomenon is particularly salient, as energy 
transitions depend not only on individual confidence but also on infrastructure readiness, 
affordability, policy incentives, and access to reliable technology providers. Therefore, 
the non-significant H5 result corroborates the theoretical interpretation that perceived 
behavioral control may necessitate institutional and structural support to effectively 
translate into intention. 

The strong and significant relationship between intention and support for renewable 
energy projects (H6) underscores the importance of converting behavioral motivation 
into tangible renewable energy actions. Within the pursuit of carbon neutrality, intention 
serves as a crucial nexus connecting attitudes, social norms, and actual behavioral 
outcomes. Island communities involved in the Bali NZE initiative have exhibited an 
increasing propensity to participate in renewable energy projects through activities such 
as solar panel installation, renewable energy advocacy, and support for wind energy 
development. This finding highlights the imperative of establishing clear implementation 
pathways that enable individuals and communities to transform renewable energy 
intentions into concrete actions. Adaptive attitudes, subjective norms, and intentions 
collectively constitute critical drivers of renewable energy support, thereby elucidating 
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the interconnected behavioral mechanisms underlying decarbonization transitions in 
island communities. 

The findings also provide important policy implications for decarbonization 
strategies in island communities. Policymakers are advised to prioritize community-
centered renewable energy programs that strengthen social participation, collective 
ownership, and local leadership engagement. Renewable energy acceptance pathways in 
small islands are amenable to enhancement via community-based renewable energy 
cooperatives, participatory village planning forums, peer advocacy mechanisms, and 
locally tailored communication strategies emphasizing socio-economic co-benefits such 
as energy security, tourism resilience, and employment opportunities. Furthermore, the 
integration of renewable energy initiatives with ecological resilience strategies, including 
blue carbon ecosystem conservation through mangroves and seagrass109–111, may 
strengthen carbon sequestration capacity and ecosystem-based climate adaptation. 
These interconnected socio-ecological pathways underscore that successful 
decarbonization in island communities requires integrated approaches that 
simultaneously address behavioral, technological, environmental, institutional, and social 
resilience dimensions. The pronounced and significant role of subjective norms in shaping 
both perceived behavioral control (H2) and intention (H4) yields substantial practical 
implications for renewable energy policy and implementation. Social influence can be 
operationalized into practical renewable energy programs via community-based 
cooperatives, wherein residents collectively participate in the planning, financing, 
operation, and benefit-sharing of local renewable energy systems. Peer advocacy 
programs can further be utilized to incentivize early adopters, local champions, and 
respected community members to disseminate their experiences with solar and wind 
energy. This approach is posited to mitigate uncertainty and enhance trust among 
residents. 

Local leadership engagement is similarly imperative. Village heads, customary 
leaders, tourism operators, youth organizations, and community-based groups can 
function as trusted intermediaries between governmental initiatives and local residents. 
Renewable energy education campaigns ought to be meticulously designed to 
incorporate locally relevant messaging, articulating the multifaceted benefits of clean 
energy for household welfare, tourism resilience, energy security, employment 
generation, and climate adaptation. Village-level participatory planning can further 
ensure that renewable energy programs reflect local needs, financial capacity, and 
community priorities. In addition, community demonstration projects for solar and wind 
energy adoption can furnish tangible evidence of technical feasibility and socio-economic 
benefits, thereby reinforcing social acceptance and collective intention to participate. 
These findings indicate that renewable energy adoption in island communities should not 
be conceptualized solely as an individual behavioral decision; rather, it constitutes a 
socially embedded and institutionally dependent process. A comparative analysis with 
previous TPB-based renewable energy studies reinforces the theoretical positioning of 
this study, demonstrating that the influence of attitude, subjective norm, and perceived 
behavioral control can vary across urban, household, regional, and island contexts. 
Specifically, in Nusa Penida, subjective norms emerge as particularly salient, given that 
social cohesion, local leadership, and community trust are instrumental in shaping 
renewable energy acceptance pathways. Consequently, decarbonization strategies for 
island communities ought to integrate behavioral interventions with robust practical 
support mechanisms, encompassing accessible financing, technical training, 
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infrastructure enhancements, community cooperatives, and participatory governance 
models. 

 

4.   Conclusions 
This study elucidates that community resilience dimensions, specifically adaptive 

attitude, subjective norms, perceived behavioral control, intention, and support for 

renewable energy projects, are instrumental in advancing renewable energy adoption 

within the context of Nusa Penida Island and analogous small-island renewable energy 

transition settings. The findings reveal a significant influence of adaptive attitudes on 

subjective norms and their contribution to intention formation, underscoring the 

imperative of cultivating positive perceptions concerning renewable energy solutions, 

such as solar and wind power. Within small-island communities, positive perceptions of 

renewable energy are intrinsically linked to expectations regarding environmental 

preservation, tourism sustainability, energy security, and local socio-economic resilience. 

Subjective norms emerged as a prominent behavioral determinant, exerting influence on 

both perceived behavioral control and intention. This underscores the salience of social 

influence, emanating from family members, peers, local leaders, tourism stakeholders, 

and community institutions, in fostering participation in renewable energy initiatives. This 

suggests that renewable energy transitions in island communities are profoundly shaped 

by collective social expectations, community trust, and local socio-cultural dynamics. 

Although perceived behavioral control did not directly exert a significant influence on 

intention, this construct remains crucial for comprehending how structural impediments 

may restrict renewable energy participation. Constraints such as limited access to 

financing, infrastructural deficiencies, inequitable resource distribution, and technological 

limitations may attenuate individuals' capacity to translate perceived capability into actual 

behavioral intention. Intention was observed to strongly influence support for renewable 

energy projects, thereby illustrating the imperative of translating behavioral motivation 

into tangible renewable energy actions, including engagement in solar panel installation 

programs, wind energy initiatives, and community-based renewable energy activities. 

These findings delineate the interconnected pathways through which behavioral, social, 

and structural dimensions contribute to renewable energy adoption and decarbonization 

efforts within island communities. Within the context of Nusa Penida and the Bali Net 

Zero Emissions (NZE) 2045 initiative, this study underscores the criticality of integrating 

behavioral approaches, community participation, and renewable energy development 

into island-based carbon neutrality strategies. 

The findings also yield practical implications for policymakers and renewable 

energy stakeholders operating within insular contexts. Renewable energy adoption 

pathways may be fortified through the implementation of community-based renewable 

energy cooperatives, peer advocacy programs, village-level participatory planning, 

renewable energy education campaigns, local leadership engagement, and 

demonstration projects for solar and wind energy systems. Such approaches are posited 

to enhance social acceptance, reinforce collective intention, and augment community 

participation in renewable energy transitions. Nonetheless, this study is not without its 

limitations. Firstly, the research relied on self-reported behavioral data, which inherently 
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carries the potential for response bias, given that stated intentions do not invariably 

correlate with actual long-term behavior. Secondly, the cross-sectional survey design 

restricts the capacity to capture temporal variations in renewable energy attitudes, 

intentions, and participation. Thirdly, the contextual specificity of Nusa Penida, as a small-

island tourism and coastal community, may constrain the broader generalizability of the 

findings to regions possessing divergent socio-economic, cultural, and environmental 

characteristics. Consequently, the interpretations derived from this study should remain 

circumscribed to Nusa Penida and analogous island renewable energy transition settings, 

rather than being universally generalized across all renewable energy contexts. Future 

research endeavors should explore longitudinal approaches to more comprehensively 

elucidate how renewable energy behavior, intention, and participation evolve over time 

in response to policy interventions, infrastructure development, and technological 

advancements. Comparative studies conducted across multiple island communities or 

regional contexts would also enhance the understanding of how socio-cultural and 

institutional disparities influence renewable energy adoption pathways. Furthermore, 

future investigations ought to integrate policy intervention variables, encompassing 

subsidy programs, renewable energy incentives, financing accessibility, and governance 

mechanisms, to more rigorously examine their influence on behavioral intention and 

renewable energy participation. Further investigation is also warranted regarding the role 

of technological literacy, renewable energy education, and digital access in shaping 

renewable energy acceptance and participation. Exploration of innovative funding 

mechanisms, community financing models, and cooperative-based renewable energy 

systems may yield crucial insights into surmounting financial impediments within island 

communities. By addressing these identified limitations and expanding upon these future 

research directions, subsequent scholarly endeavors can contribute to the development 

of more inclusive, context-sensitive, and equitable renewable energy transition strategies 

for island communities striving for long-term carbon neutrality and climate resilience 

goals. 
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