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ABSTRACT

The growing global emphasis on sustainable energy, combined with the rela-
tively slow adoption of solar technology in Indonesia, underscores the neces-
sity of understanding consumer purchasing behavior toward renewable energy
products. This study aims to identify and analyze the determinants influenc-
ing consumer purchasing behavior toward solar panels in Indonesia using the
SmartPLS approach. Data were collected through an online survey targeting
individuals who are interested in or have previously purchased solar panels. The
SmartPLS method was employed to examine the relationships among key vari-
ables, including perceptions of sustainability and environmental benefits, knowl-
edge and information regarding solar panels, economic factors such as price and
promotional strategies, and consumer demographic characteristics. The analy-
sis revealed that sustainability perception, knowledge, and economic consider-
ations significantly influence consumers purchase intentions. Furthermore, de-
mographic variables such as age, income, and education were found to shape
consumer attitudes and purchasing behavior. These findings offer valuable in-
sights into the behavioral dynamics underlying solar panel adoption in Indonesia
and provide practical implications for policymakers and industry stakeholders in
designing effective marketing strategies and policy frameworks to accelerate re-
newable energy adoption nationwide.
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1. INTRODUCTION
The growing global awareness of renewable energy has led to an increasing interest in the utilization

of solar panels worldwide. Indonesia, as a nation endowed with abundant natural resources, possesses sub-
stantial potential to develop solar energy as a primary alternative to meet its escalating energy demand [1].
Nevertheless, despite this significant potential, the adoption rate of solar panels in Indonesia remains relatively
low, particularly among household consumers. This study aims to identify the key factors influencing consumer
purchasing behavior toward solar panels in Indonesia, thereby providing valuable insights for stakeholders in
the renewable energy sector [2].

Although previous studies have explored various determinants of consumer purchasing behavior to-
ward solar panels, further examination within the Indonesian context remains essential due to its distinctive
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social, economic, and cultural characteristics [3]. Some of the research problems that are the focus of this
study are:

• How do consumers demographic and socio-economic characteristics influence their propensity to pur-
chase solar panels?

• To what extent do consumers perceptions of the sustainability and environmental benefits of using solar
panels influence their purchase intentions?

• What role does knowledge and information about solar panels play in shaping consumer attitudes and
purchasing behavior?

• How do factors such as price, availability, and promotions influence consumer purchasing decisions
regarding solar panels?

The main objective of this research is to analyze the factors that influence consumer purchasing be-
havior regarding solar panels in Indonesia [4]. Specifically, this research aims to:

• Analyzing the influence of consumer demographic and socio-economic characteristics on solar panel
purchasing tendencies [5].

• Assess the impact of consumer perceptions of the sustainability and environmental benefits of solar
panels on purchase intentions [6].

• Examining the role of knowledge and information about solar panels in shaping consumer attitudes and
purchasing behavior [7].

• Identify the influence of economic factors such as price, availability, and promotions on solar panel
purchasing decisions [8].

This research is expected to make a significant contribution to the understanding of the factors in-
fluencing consumer purchasing behavior toward solar panels in Indonesia [9]. It is hoped that the results of
this research can become a basis for policy designers, manufacturers and marketers to develop more effective
strategies in increasing the adoption of solar panels in Indonesia [10]. Distinct from prior studies conducted in
other Southeast Asian and emerging market contexts, this research highlights Indonesia unique socio-cultural
and behavioral characteristics [11]. Specifically, collective environmental values, community trust, and eco-
nomic sensitivity shape consumer decision-making toward solar panel adoption. The novelty of this study lies
in integrating these cultural and demographic dimensions into a SmartPLS based analytical model, providing a
more context-specific understanding of how perception, knowledge, and economic factors interact to influence
purchase intention and actual purchasing behavior [12].

The structure of this journal is organized as follows. After the introduction, the second section dis-
cusses the literature review related to consumer purchasing concepts, factors influencing solar panel purchasing
behavior, and relevant previous studies [13]. The third section explains the research methodology, including
research design, sampling procedures, data collection methods, and analytical techniques [14]. The fourth sec-
tion presents the results of data analysis and research findings, followed by a discussion of these findings in the
fifth section [15]. Finally, the last section outlines the conclusions and implications of the study, followed by
the list of references containing the sources cited in this research [16].

2. LITERATURE REVIEW

2.1. Consumer Purchasing Concept
Consumer purchasing is a complex process that is influenced by various factors, including individual

characteristics, environmental factors, and psychological factors [17]. Consumer behavior theory provides a
useful framework for understanding how consumers make purchasing decisions [18]. According to this theory,
purchasing behavior is influenced by perceptions, attitudes, intentions, and external environmental factors [19].
Theory of Planned Behavior (TPB) explains that consumer attitude, subjective norms, and perceived behavioral
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control shape purchase intention, which then leads to actual purchasing behavior [20]. This framework aligns
with the variables in this study where attitude acts as a mediator linking perception, knowledge, and economic
factors to purchasing behavior.

2.2. Factors Influencing Consumer Purchasing Behavior for Solar Panels
Some factors that have been identified in the literature as potentially influencing consumer purchasing

behavior for solar panels include:
• Demographic and Socio-Economic Characteristics: Previous studies show that age, income, education,

and socioeconomic status can influence solar panel purchasing decisions [21].

• Perception of Sustainability and Environmental Benefits: Consumers who have positive perceptions of
the environmental benefits of using solar panels are more likely to purchase them [22].

• Knowledge and Information: The level of knowledge and information consumers have about solar panels
can influence their attitudes and purchasing intentions [23].

• Economic Factors: Price, availability, and promotion of solar panels are also important factors influenc-
ing consumer purchasing decisions [24].

2.3. Previous Research on Purchasing Solar Panels and Analysis Methods
Several previous studies have been conducted to investigate consumer purchasing behavior toward

solar panels. Common analytical methods employed in these studies include regression analysis, path analysis,
analytic hierarchy process (AHP), and partial least squares (PLS) analysis. Nevertheless, most of these studies
are limited to specific geographical contexts and have not comprehensively examined the range of factors
influencing consumer purchasing behavior related to solar panels [25].

2.4. Conceptual Framework
Based on the literature review, a conceptual framework was developed to illustrate the relationships

among factors influencing consumer purchasing behavior toward solar panels [26]. This framework serves as a
theoretical foundation to guide the analysis and to enhance the understanding of the complex interactions un-
derlying consumer purchasing decisions. Grounded in the TPB, recent studies indicate that attitude frequently
mediates the influence of environmental perception and knowledge on purchase intention within sustainable
energy contexts [27]. In this framework, attitude functions as a bridge between individual cognition and be-
havioral intention, whereas economic factors such as price and promotion may moderate these relationships
by shaping the strength of consumers evaluative judgments. This theoretical reasoning provides an updated,
citation-supported justification for the proposed mediating and moderating effects in the present study [28].

3. METHODOLOGY

Table 1. List of Variables in the Study
Variable Type Variables
Independent Variables 1. Demographic Characteristics (age, income, education)

2. Perceptions of Sustainability and Environmental Benefits
3. Knowledge and Information about Solar Panels
4. Economic Factors (price, availability, promotions)

Mediator Variables 1. Attitudes towards Solar Panels
2. Solar Panel Purchase Intention

Dependent Variable 1. Solar Panel Purchasing Behavior

As presented in Table 1, the study incorporates independent, mediator, and dependent variables to
examine factors influencing consumer behavior toward solar panel adoption. The study population comprised
individual consumers in Indonesia who possess awareness of or interest in solar panel products. Data were
collected through an online questionnaire administered via Google Form over a four-week period. A purposive



64 ❒ E-ISSN: 2715-0461 P-ISSN: 2686-6285

sampling technique was employed to ensure that the respondents had fundamental familiarity with solar energy
technologies. In total, 100 valid responses were obtained, representing consumers from diverse age groups and
income levels across various regions of Indonesia [29].

All constructs were measured using a five-point Likert scale (1 = strongly disagree to 5 = strongly
agree), consistent with prior studies on behavioral and energy adoption employing the PLS-SEM approach.
To ensure methodological rigor and transparency, Table 2 presents the operational definitions of the variables
utilized in this study, encompassing their conceptual meanings and primary measurement indicators.

Table 2. Operational Definition of Variables
Variable Definition Key Indicators
Perception (PS) Belief in the sustainability and environmental benefits of solar

panels.
PS1–PS5

Knowledge (KD) Awareness and understanding of solar panel use and function. KD1–KD5

Economic Factors (FE) Evaluation of price fairness and promotional appeal. FE1–FE5

Attitude (AT) Positive or negative evaluation toward adopting solar panels. AT1–AT5

Purchase Intention (PI) Willingness or readiness to buy solar panels. PI1–PI5

Purchasing Behavior
(PB)

Actual or reported act of buying solar panels. PB1–PB5

• General Hypothesis:
H1: Demographic characteristics (age, income, education) have a significant effect on solar panel pur-
chasing behavior.

• Hypothesis Regarding Perception:
H2: Perceptions of sustainability and environmental benefits have a positive effect on solar panel pur-
chase intentions.

• Hypotheses Regarding Knowledge and Information:
H3: Knowledge and information about solar panels have a positive effect on attitudes towards solar
panels.

• Hypothesis Regarding Economic Factors:
H4: Economic factors (price, availability, promotions) have a significant effect on solar panel purchasing
behavior.

The proposed hypotheses were tested using the SmartPLS method to evaluate the extent to which the
independent variables influence the dependent variable. Contextual factors and relevant literature were also
considered in the formulation and testing of the hypotheses shows in Figure 1.

Figure 1. Hypothesis Framework

IAIC Transactions on Sustainable Digital Innovation (ITSDI), Vol. 7, No. 1, October 2025: 61–70



IAIC Transactions on Sustainable Digital Innovation (ITSDI) ❒ 65

4. RESULT AND DISCUSSION

Figure 2. SmartPLS

Through the application of the analytical methods and data processing procedures, the results demon-
strate significant progress in understanding and explaining the variability of the phenomena under investigation
[30]. As illustrated in Figure 2, there is a substantial enhancement in the comprehension of the relationships
among the observed variables [31]. The in-depth analysis reveals notable patterns within the data, provid-
ing deeper insights into the factors influencing the examined phenomena. These findings establish a robust
foundation for subsequent interpretation and discussion of the theoretical and practical implications within the
research context [32].

Table 3. Reliability & Validity
Latent Variable Cronbach’s Al-

pha
rho A Composite Relia-

bility
Average Variance
Extracted (AVE)

Latent Variable 1 0.878 0.881 0.911 0.673
Latent Variable 2 0.832 0.854 0.882 0.604
Latent Variable 3 0.850 0.852 0.893 0.625
Latent Variable 4 0.869 0.874 0.901 0.605
Latent Variable 5 0.871 0.874 0.907 0.661
Latent Variable 6 0.871 0.874 0.906 0.660
Latent Variable 7 0.871 0.874 0.907 0.661

The measurement results indicate that the latent variables demonstrate high reliability, as shown in
Table 3 [33]. The elevated Cronbach’s Alpha and Composite Reliability values confirm strong internal consis-
tency among the constructs, while the high Average Variance Extracted (AVE) values show that the indicators
adequately represent their respective variables. Overall, these results indicate that the measurement model
meets acceptable reliability and validity standards for further structural analysis [34, 35, 36].
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Table 4. Outer Loading
Indicator Latent Var

1
Latent Var
2

Latent Var
3

Latent Var
4

Latent Var
5

Latent Var
6

Latent Var
7

FE1 0.763

FE2 0.829

FE3 0.829

FE4 0.697

FE5 0.773

KD1 0.764

KD2 0.850

KD3 0.823

KD4 0.846

KD5 0.815

NS1 0.759

NS2 0.855

NS3 0.825

NS4 0.836

NS5 0.782

PIPS1 0.759 0.778

PIPS2 0.781

PIPS3 0.780

PIPS4 0.834

PIPS5 0.779

PIPS5 0.767

PKML1 0.824

PKML2 0.565

PKML3 0.830

PKML4 0.833

PKML5 0.798

PS1 0.832

PS2 0.792

PS3 0.748

PS4 0.854

PS5 0.834

SS1 0.751

SS2 0.855

SS3 0.833

SS4 0.833

SS5 0.788

The measurement results show that each indicator (FE, KD, NS, PIPS, PKML, PS, and SS) demon-
strates a significant correlation with its corresponding latent variable, as presented in Table 4 [37, 38]. The
numerical values reflect the strength of the relationships between each indicator and the respective construct.
The high correlations among the indicators and latent variables support construct validity, indicating that the
indicators effectively measure the intended latent dimensions. For instance, the indicators within the latent
variable Perception of Sustainability and Environmental Benefits (PS) exhibit strong correlations, confirm-
ing the validity of this construct. Ensuring that the indicators possess adequate correlations with their latent
variables is essential for establishing measurement reliability and construct validity. These findings provide
a clearer understanding of the overall quality of the measurement model and the robustness of the constructs
under investigation [39].
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Table 5. R Square
Latent Variable R Square R Square Adjusted
Latent Variable 2 0.777 0.777
Latent Variable 5 0.957 0.957
Latent Variable 6 0.968 0.968
Latent Variable 7 1.000 1.000

The analysis results indicate that the R Square (R²) and Adjusted R Square values were calculated for
each latent variable within the structural model, as presented in Table 5 [40]. These statistical values describe
the proportion of variance in each dependent construct that can be explained by the associated independent vari-
ables. For instance, the R² value for Latent Variable 2 demonstrates that approximately 77.7% of its variability
is accounted for by the independent variables included in the model. The Adjusted R Square value considers the
number of predictors and the sample size, providing a more conservative and reliable estimate of the model’s
explanatory capability [41]. High R² values, such as those obtained for Latent Variable 5 (approximately
95.7%) and Latent Variable 6 (approximately 96.8%), indicate that the independent variables successfully cap-
ture a substantial proportion of the variance in the respective constructs. Overall, these findings demonstrate
that the proposed model exhibits strong explanatory power and effectively represents the relationships among
the latent variables under examination [42].

The analysis also reveals that perception, knowledge, and economic factors exert a significant influ-
ence on purchase intention and behavior. These findings emphasize that favorable consumer attitudes and a
strong awareness of sustainability play an essential role in enhancing the intention to adopt solar panels. In
contrast, economic factors such as price, availability, and promotional incentives serve as external drivers that
reinforce actual purchasing behavior in the context of renewable energy adoption [43]. This interpretation pro-
vides further empirical support for the theoretical assumptions underlying the relationships among cognitive,
attitudinal, and behavioral constructs in the adoption of sustainable technologies.

5. MANAGERIAL IMPLICATION
The findings highlight that sustainability perception, knowledge, and economic factors significantly

influence consumer purchasing behavior toward solar panels. Managers and policymakers should prioritize
strategies that enhance consumer awareness, emphasize environmental and financial benefits, and improve
affordability through incentives or installment programs. Market segmentation based on demographic charac-
teristics such as income, education, and region is essential to tailor marketing and communication approaches
effectively. Collaborative efforts between government and industry stakeholders are also necessary to acceler-
ate renewable energy adoption and strengthen consumer trust in solar technology across Indonesia.

6. CONCLUSION
This study provides an in-depth understanding of the factors influencing consumer purchasing behav-

ior toward solar panels in Indonesia. Using the SmartPLS analytical approach, the results reveal that percep-
tions of sustainability and environmental benefits, knowledge and information about solar panels, and economic
factors such as price and promotions significantly affect consumers purchase intentions.

Moreover, demographic characteristics play a substantial role in shaping consumer attitudes and pur-
chasing behavior. The analysis indicates that attitude acts as a mediating variable linking knowledge and per-
ception of sustainability to purchase intention. This mediation demonstrates that positive attitudes strengthen
the relationship between cognitive understanding and actual purchasing behavior, reflecting the psychological
and socio-economic dimensions of renewable energy adoption.

Overall, the findings highlight the importance of integrating psychological, socio-economic, and en-
vironmental aspects in understanding consumer behavior toward renewable energy, particularly solar panels
in Indonesia. The results provide practical implications for policymakers and industry stakeholders to design
targeted awareness programs, financial incentives, and segmented marketing strategies that effectively promote
broader solar panel adoption.
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