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Abstract: This study aims to assess the influence of various factors on young customers’
intention to purchase renewable energy products by extending the Theory of Planned
Behavior (TPB) model. Based on data collected from 690 respondents, the results of the
SEM model analysis revealed that the intention to purchase renewable energy products
is influenced by all three primary TPB constructs: attitude toward renewable energy
products, perceived behavioral control, and subjective norm. Furthermore, knowledge of
sustainable development goals significantly affects perceived behavioral control, attitude
toward renewable energy products, and intention to purchase renewable energy products.
Additionally, perceived government policies uncertainty emerged as a significant barrier
to the intention to purchase renewable energy products. Conversely, trust in retailers
has no impact on the purchasing intention. Notably, this study identifies the indirect
effect of sustainable development goals (SDGs) knowledge on the intention to purchase
renewable energy products through the mediating roles of attitude toward renewable
energy products and perceived behavioral control. Based on these findings, this study
makes both theoretical and practical contributions, proposing several implications for
businesses and policymakers.

Keywords: renewable energy consumption; renewable energy product; sustainable development
goals; theory of planned behavior; energy innovation; young customer; trust in retailers;
perceived government policies uncertainty; Vietnam

1. Introduction

Developing renewable energy systems is an essential task for humanity to combat
global warming and climate change [1]. The need to efficiently exploit renewable energy
sources, such as wind and solar energy, has become a driving force for advancements in
renewable energy technology, including production and consumption technologies [2].
The world is on track to add more renewable capacity in the next five years than has been
installed since the first commercial renewable energy power plant was built over 100 years
ago. Nearly 3700 GW of new renewable capacity will be commissioned between 2023 and
2028, supported by policies in more than 130 countries. Renewable energy sources are
expected to account for over 42% of global electricity production by 2028, with wind and
solar power as the leading renewable energy sources [3].

In addition to developing technology platforms and production systems, promoting
individual consumption behavior towards renewable energy products is an urgent require-
ment for the success of the global energy transition strategy [4,5]. Consequently, the factors
influencing consumer behavior of renewable energy products have attracted considerable
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attention from academia and businesses [6,7]. Identifying factors that promote and hinder
consumer behavior is essential for formulating appropriate business strategies and policies
for developing the national renewable energy network [8].

Through various behavioral models and surveys in diverse markets, previous stud-
ies have identified numerous factors influencing customers’ consumption behavior with
renewable energy products. These factors include internal aspects such as psychology,
perceived behavioral control, attitudes, and personality traits, as well as external factors
such as culture, surrounding community, government promotion policies, and marketing
efforts from businesses [5,9-12].

This study addresses research gaps related to the relationship between SDGs knowl-
edge and the consumption behavior of renewable energy products. Most previous studies
have overly focused on individuals” environmental or product knowledge and their links
to behavioral consequences [13,14]. However, the effects of SDGs knowledge on renewable
energy consumption behaviors remain under-researched, to the best of our knowledge.
Notably, transitioning to renewable energy sources, ensuring access to clean energy, and
moving toward sustainable development are crucial SDG framework goals.

Furthermore, increased efforts toward SDGs education activities have been noted in
many countries to create global citizens [15]. Therefore, examining the impact of SDGs
knowledge on renewable energy consumption behavior is even more meaningful, as it
can support assessments of the value of SDGs knowledge for sustainable development
through the lens of consumer behavior. Additionally, the research results have the potential
to inform recommendations for educational institutions to improve the quality of SDGs
education programs. Several studies have focused on measuring and assessing individuals’
knowledge of SDGs [16-19]. However, the connection between SDGs knowledge and
consumer behavior remains limited.

In addition to SDGs knowledge, this study also examines the roles of the government
and businesses dealing in renewable energy products through two dimensions: perceived
uncertainty in government policies and trust in retailers. While most previous research has
focused on evaluating the positive impacts of government policies [8,20,21], the effects of
instability in renewable energy development policies have received less attention. Further-
more, several empirical studies have demonstrated the inconsistent impact of trust on green
consumption behavior [8,22,23]. Therefore, this study proposes reevaluating the role of this
variable in the context of young customers” consumption of renewable energy products.

This research builds upon the constructs of the Theory of Planned Behavior (TPB),
a popular model for pro-environmental consumption studies that still presents many in-
consistent results and requires further development and the addition of new factors by
scholars [24-26]. Additionally, this study integrates SDGs knowledge, perceived govern-
ment policies uncertainty, and trust in retailers to address the following research questions:

RQ1: Is the TPB model suitable for explaining the intention to purchase renewable energy products
among young customers in Vietnam?

RQ2: Do perceived government policies uncertainty and trust in retailers impact the intention to
purchase renewable energy products among young customers in Vietnam?

RQ3: Does SDGs knowledge influence the intention to purchase renewable energy products?

RQ4: Are there indirect effects of SDGs knowledge on the intention to purchase renewable energy
products through the mediating variables in the TPB model?

This study was conducted in Vietnam, an emerging economy with great potential for
developing renewable energy networks in Southeast Asia. Additionally, the survey focused
on the young customer group (aged 18-28), as this demographic is considered the main
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consumer force in the future, with consumption trends that can significantly influence the
success of strategies for transitioning to renewable energy sources.

2. Theoretical Background and Hypotheses Development
2.1. Theory of Planned Behavior

The TPB model, formulated by Ajzen [27], is a widely utilized model to explain pro-
environmental behavior [14,28-30]. Additionally, the TPB model is considered robust and
highly explanatory in the context of green consumption activities, as it comprehensively
accounts for factors influencing individuals’ decision-making, particularly among younger
consumers [31]. Notably, the TPB model is also recognized as a suitable theoretical frame-
work for integrating new factors to evaluate pro-environmental behavior [32,33]. According
to this theory, an individual’s behavioral intention is determined by their attitude toward
the behavior, subjective norms, and perceived behavioral control. Attitude refers to an
individual’s positive or negative evaluation of performing a particular behavior [27,34].
Subjective norms refer to the perception of social pressure from significant others [14,27].
Perceived behavioral control refers to an individual’s assessment of self-efficacy and per-
ceived control in performing a behavior [5]. The TPB model has been widely applied and
has proven significantly effective in explaining the consumption behavior of renewable
energy products. Findings from various studies have identified key factors influencing
individuals” consumption behavior of renewable energy products, such as psychological as-
pects, the surrounding community, and perceptions of resources and capabilities regarding
behavior [20,35,36].

In addition to the basic constructs of the TPB model, researchers have made significant
efforts to incorporate additional factors such as social influences, government policies,
green marketing efforts, and individual characteristics to enhance the explanatory power
of this model for individual behavior [37,38]. Notably, studies extending the TPB in the
context of renewable energy product consumption have identified various barriers that
can inhibit the purchase behavior of these products, such as financial constraints, technical
issues, and location [7-9]. Although this topic has attracted considerable attention from
researchers, there are still numerous limitations in applying the TPB model, and results
have been inconsistent. For instance, several studies have found that the relationship
between attitude and intention to purchase renewable energy products is not consistently
recognized in specific contexts [39,40]. Consequently, many scholars have recommended
expanding the constructs of the TPB model to improve its predictive ability for individual
behavior and address the existing limitations of its application [24-26].

2.2. Hypotheses Development and Research Model

2.2.1. TPB'’s Constructs: Intention to Purchase Renewable Energy Product (INT), Attitude
Toward Renewable Energy Product (ATT), Perceived Behavioral Control (PBC), and
Subjective Norm (SN)

Attitude is a predisposition to respond positively or negatively towards an object,
individual, institution, or event [41,42]. When customers have a positive attitude toward a
product, they are inclined to consume it [43]. Empirical evidence also demonstrates that
attitude significantly predicts the intention to purchase renewable energy products [4,44].
Notably, Wisniewska, et al. [45] found that young people are receptive to brands investing
in renewable energy systems, expressing a willingness to share costs and choose and
recommend these brands. However, the relationship between attitude and the intention
to purchase renewable energy is not robust, particularly in contexts where individuals
are resource-limited [14,35,39,40]. To date, few studies have investigated this relationship
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among younger consumers. Therefore, we propose the following hypothesis based on
these considerations:

H1: Attitude toward renewable energy products promotes young customers’ intention to purchase
renewable energy products.

Individuals with greater control over themselves tend to have a stronger intention
to achieve specific actions [27]. Several empirical studies have implied perceived behav-
ioral control in promoting the intention to purchase renewable products. For example,
Masukujjaman, et al. [46] found that perceived behavioral control significantly influences
the intention to purchase renewable energy technology in Bangladesh. Similarly, Elgenken
et al. [10] confirmed the predictive ability of perceived behavioral control on renewable
energy product purchases by households in Germany. Perceived behavioral control is a
crucial determinant in various purchasing and behavioral intentions among young con-
sumers, influencing their decisions in online shopping, internet banking, organic food
purchases, sustainable consumption, and financial behaviors [47-50]. However, the rela-
tionship between perceived behavioral control and the intention to purchase renewable
energy products among young consumers in Vietnam has yet to be examined. Therefore,
Hypothesis H2 is proposed:

H2: Perceived behavioral control promotes young customers’ intention to purchase renewable
energy products.

Seeking the advice and experiences of peers constitutes a practical approach for con-
sumers to acquire information about specific products or services, thereby enhancing
their decision-making capabilities. Subjective norms have significantly promoted envi-
ronmentally friendly consumption behavior [51,52]. Multiple studies have reported that
subjective norms positively influence consumers’ intention to purchase renewable energy
products [4,8,12,14]. However, Fathima MS, et al. [53] suggested that subjective norms
do not significantly influence consumers’ intentions to buy solar energy products. Given
these inconsistent findings and the limited research focusing on young consumer groups,
Hypothesis H3 is proposed:

H3: Subjective norms promote young customers’ intention to purchase renewable energy products.

2.2.2. Sustainable Development Goals Knowledge (SK)

Knowledge is a crucial factor influencing the attitudes and behaviors of individu-
als [14]. A lack of environmental knowledge and awareness significantly hampers the
implementation of efficient energy strategies in many countries [54,55]. This study examines
individuals” knowledge of sustainable development goals, encompassing environmental,
economic, and social issues. It evaluates its relationship with constructs in the behav-
ioral model, including the intention to purchase renewable energy products [16]. Yuan
et al. [19] proposed four criteria for assessing knowledge of sustainable development goals:
understanding the content and meaning of each goal, recognizing the role of these goals, un-
derstanding the status of their implementation in various countries, and appreciating their
long-term value. Atmaca et al. [16] developed a comprehensive measurement framework
to assess individuals” awareness of sustainable development goals, comprising 36 observed
variables covering economic, social, and environmental aspects.

Although some studies have attempted to establish scales for assessing individuals’
awareness and understanding of sustainable development goals, the application and
validation of these scales still need to be improved, particularly in Vietnam. Only some
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studies have evaluated the reliability of these scales or the impact of knowledge about
sustainable development goals on individual behavior. Research in other contexts has
demonstrated that individuals with high levels of environmental knowledge tend to have
more positive attitudes, greater confidence in taking action, and a higher likelihood of
making environmentally friendly decisions [8,13]. However, no studies have specifically
examined sustainable development goals and knowledge within these constructs. Thus,
we formulate the following hypotheses:

H4: Sustainable development goals knowledge promotes young customers’ intention to purchase
renewable energy products.

H5: Sustainable development goals knowledge promotes the attitude toward purchasing renewable
energy products of young customers.

Heé: Sustainable development goals knowledge promotes the perceived behavioral control of young
customers.

2.2.3. Perceived Government Polices Uncertainty (PGPU)

Energy policy instability can be seen as a barrier to the long-term development of
renewable energy consumption [56]. Many countries still face conflicts of interest among
stakeholders such as the government, enterprises, and residents in developing renewable
energy power systems [11,57]. Additionally, renewable energy development policies in
many countries encounter numerous challenges, including frequent changes and revisions
of solar policy, unsupportive policies, lack of commercial agreements and technical guide-
lines, and lack of uniformity in statutory approvals, which are recognized as barriers to
developing rooftop solar networks [57,58]. Consequently, this leads to a decline in citizens’
trust in consuming renewable energy products. However, in most empirical studies, the
role of the government is more often viewed through the lens of a driving force [8,21].
Meanwhile, studies evaluating the role of government policy instability on the renewable
energy consumption of young customers are relatively limited, to the best of our knowl-
edge. Therefore, Hypothesis H7 is proposed to evaluate the negative impact of perceived
government policies uncertainty on the intention to purchase renewable energy products
in Vietnam.

H7: Perceived government polices uncertainty negatively influences the intention to purchase
renewable energy products.

2.2.4. Trust in Retailers

Trust in suppliers is a core factor in the consumption of green products due to the
intangible nature of their benefits [22]. Thus, retailers need to manage consumer trust as
a prerequisite for developing the green product market, emphasizing the importance of
trust-building strategies [59]. Saif et al. [23] highlight that trust in service providers is a
key determinant in enhancing green consumption. Similarly, Amin and Tarun [60] found
the important role of green trust in customers’ green consumption behavior. Customers
consuming renewable energy products are considered to be engaging in green consumption
activities aimed at community and environmental benefits [14]. Therefore, this study
proposes Hypothesis HS:

H8: Trust in retailers promotes young customers’ intention to purchase renewable energy products.
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2.2.5. The Mediating Role of Attitude Toward Renewable Energy Products and Perceived
Behavioral Control

The relationship between knowledge, attitude, and purchasing intention has garnered
significant attention from researchers across various contexts [61,62]. Individuals with
substantial knowledge about products or the environment can profoundly alter their con-
sumption attitudes, thereby aiding in selecting environmentally friendly products [11,14,63].
Notably, in some studies on sustainable consumption, attitude is identified as a mediator in
the relationship between environmental knowledge and purchasing intention. For instance,
Kumar, et al. [64] demonstrated that attitude mediates the relationship between environ-
mental knowledge and purchasing intention for environmentally sustainable products in
India. Similarly, Lecler-Machado et al. [65] highlighted the indirect effect of environmental
knowledge on purchasing intention through attitudes toward sustainable fashion consump-
tion in Peru. However, these studies predominantly focus on environmental or product
knowledge [61,64,66,67] while examining the mediating role of attitude in the relationship
between SDGs knowledge and purchasing intention. Although they include environmen-
tal aspects, SDGs also encompass various other dimensions, such as the economy and
society [16]. Consequently, knowledge of the SDGs necessitates a more comprehensive
understanding than merely environmental or product knowledge. Therefore, this study
proposes Hypothesis H9 to examine the mediating role of attitude towards renewable
energy products in the relationship between knowledge of the SDGs and the intention to
purchase renewable energy products.

HO9: Attitude toward renewable enerqy products has a mediating role in the relationship between
SDGs knowledge and young customers’ intention to purchase renewable energy products.

Through efforts to extend the Theory of Planned Behavior (TPB) model, perceived
behavioral control has been demonstrated to mediate various antecedents toward purchas-
ing intention in the context of sustainable consumption research [68,69]. A key criterion
reflecting individuals” ability to control their behavior is their comprehensive knowledge
and awareness of the behavior they intend to perform [5]. However, to our knowledge, the
mediating role of perceived behavioral control in the relationship between SDGs knowl-
edge and intention to purchase renewable energy products has yet to be examined. SDGs
knowledge encompasses multiple dimensions, including the environment and sustainable
development, and promotes the transition towards clean energy sources such as renewable
energy. In this study, we argue that individuals need to feel confident and in control of their
resources and performance capabilities to translate knowledge into consumption intention.
Therefore, Hypothesis H10 is proposed:

H10: Perceived behavioral control has a mediating role in the relationship between SDGs knowledge
and young customers’ intention to purchase renewable energy products.

2.3. Research Model

Based on the Theory of Planned Behavior and the hypothesis development section,
the research model is proposed in Figure 1.
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Figure 1. Research model.

3. Methodology
3.1. Measures and Questionnaires

The research scale was developed based on previous studies on relevant topics and
adapted to suit the specific research context. This adaptation process consisted of two
stages. In the first stage, expert interviews were conducted with a renewable energy
consumption researcher, a sustainable development expert, two directors of renewable
energy product businesses, and a policymaker involved in renewable energy management.
These interviews were arranged at convenient times to ensure an unobstructed flow of
information. The discussions focused on the proposed structure of the research model,
along with the scope and significance of the items in the initial measurement scale. Experts
were encouraged to suggest additional constructs and new items to enhance the scale’s
measurement efficiency. Following their recommendations, the initial measurement scale
was refined for the subsequent stage.

The second stage involved a focus group interview with 15 young consumers to evalu-
ate the scale’s appropriateness from the respondents’ perspective. Discussions centered
on ensuring the clarity and comprehensibility of the structures and items for the partici-
pants. Before formally distributing the surveys, the scale’s reliability was tested using a
Cronbach’s alpha analysis with 70 volunteers. Items that were not endorsed by experts
or young consumers and those failing to meet the Cronbach’s alpha requirements were
excluded from the final scale.

The questionnaire is structured into three primary sections. The first section contains
an introduction, guidelines for respondents, and ethical commitments related to this study.
In this part, the commitment to utilizing the collected data exclusively for research purposes
is explicitly stated, and respondents are required to confirm their voluntary participation.



Sustainability 2025, 17, 3784

8 of 21

The second section features questions developed using a 5-point Likert scale, ranging from
1 (strongly disagree) to 5 (strongly agree), aiming to capture respondents’ views based on
the items in the measurement scale. The third section encompasses demographic-related
questions alongside a note of appreciation extended to respondents.

3.2. Data Collection and Sample

This study collected data from customers aged 18-28 interested in renewable energy
products. Interviewer-administered questionnaires were used, which is a prevalent market-
ing and consumer research method for investigating specific population characteristics by
obtaining data from a sizable sample [70]. Due to the absence of a proper sampling frame, a
voluntary sampling method was employed. This study focused on two major cities, Hanoi
and Ho Chi Minh City, as these are Vietnam’s most significant economic, cultural, and
political centers [71]. These cities are grappling with sustainable development challenges
stemming from economic, social, and environmental factors. In each city, three research as-
sistants engaged with potential respondents at locations such as renewable energy product
stores, supermarkets, shopping malls, universities, and public spaces. Respondents were
informed that their participation was entirely voluntary and free from coercion. Prior to
conducting the survey, the research assistants provided a comprehensive explanation of
the study, highlighting the confidentiality of personal information and ensuring that the
data collected would only be used for research purposes. If respondents found the survey
content difficult to understand, the research assistants temporarily paused the interview
to offer detailed explanations. If these clarifications proved ineffective, the interview was
discontinued, and the feedback was excluded from this study. To encourage participation,
respondents were offered a brief break and a small token of appreciation upon completing
the section related to endogenous variables. This approach not only fostered enthusiasm for
participation but also introduced a delay to reduce the likelihood of detecting the research
structure [72]. During the data collection period (from July to September 2024), 702 surveys
were collected. After eliminating 12 surveys due to outliers and common distribution
problems, the final sample consisted of 690 respondents.

According to the results presented in Table 1, the majority of respondents fall within
the age range of 23 to 28, constituting 61.88% of the sample. The gender distribution is fairly
balanced, with males making up 48.99% and females 51.01%. The predominant educational
qualification among respondents is a university undergraduate degree, representing 56.81%.
Additionally, the data indicate that 72.61% of respondents have a typical monthly income
below VND 20,000,000. Among the various classifications, single respondents account for
the largest proportion at 49.28%. The distribution of respondents residing in Hanoi and Ho
Chi Minh City is nearly equal, with minimal differences. Notably, 56.67% of respondents
reported prior participation in SDGs training courses. Comprehensive details regarding
the research sample are summarized in Table 1.

Table 1. Sample demographic information.

Variable Frequency (N) Percentage (%)
Age
18-20 128 18.55
21-22 135 19.57
23-25 199 28.84
2628 228 33.04
Gender
Male 338 48.99

Female 352 51.01
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Table 1. Cont.
Variable Frequency (N) Percentage (%)
Education level
High school or less 16 2.32
Professional degree 87 12.61
College degree 109 15.80
University undergraduate degree 392 56.81
Postgraduate degree 86 12.46
Monthly income
<VND 10,000,000 190 27.54
VND 10,000,000-VND 20,000,000 311 45.07
>VND 20,000,000-VND 30,000,000 102 14.78
>VND 30,000,000-VND 40,000,000 59 8.55
Above VND 40,000,000 28 4.06
Marital status
Married 285 41.30
Single 340 49.28
Divorced 59 8.55
Widowed 6 0.87
Location
Hanoi City 351 50.87
Ho Chi Minh City 339 49.13
Participation in SDGs training courses
Yes 391 56.67
No 299 43.33

Note: During the survey period, USD 1 was approximately equivalent to VND 25,000.

3.3. Analysis Method

This study employed quantitative analysis to verify the scale’s reliability and test
the research hypotheses. Structural equation modeling (SEM) was used as the essential
method due to its suitability for marketing research and superior statistical power [73].
Given the absence of prior evaluation for certain paths, the partial least squares structural
equation modeling (PLS-SEM) method was employed due to its superior ability to explain
potential relationships and its strong exploratory capacity compared to covariance-based
SEM (CB-SEM). The measurement model and research hypotheses were analyzed using
SPSS 24 and Smart PLS 4.0.9.2, adhering to the recommended reference thresholds of Hair
et al. [73], Kock [74], Helseler et al. [75], and Malhotra et al. [76].

4. Results
4.1. Common Method Bias

This study applied several recommendations from Podsakoff et al. [72] to limit the
possibility of method bias. The Harman single-factor test also indicated that the single
factor explained 25.033% (<50%) of the total variance. Afterward, all VIF coefficients
of variables were less than 3.3 in full collinearity assessment. Hence, common method
variance did not appear in this study [74,76].

4.2. Measurement Model Assessment

The measurement scale and results of the measurement model evaluation, as described
in Tables 2 and 3, indicate that the factor loadings for all factors are greater than 0.7, the
composite reliability values all exceed 0.7, the Cronbach’s alpha reliability coefficient ()
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is greater than 0.7, and the average variance extracted is greater than 0.5. Therefore, the
measurement model ensures reliability and convergent validity [73].

Table 2. Measurement scales, reliability, and convergent validity results.

Variable Ols VIF fot rho_A CR AVE
Intention to purchase renewable energy product (INT)-Adapted from [77]

Iintend to buy renewable energy products. 0.826 1.520

I will make efforts to purchase renewable 0.797 1.430

energy products. 0.742 0.743 0.853 0.660
I am willing to purchase renewable energy 0.814 1.486

products.

Attitude toward renewable energy product (ATT)-Adapted from [78]

It is wise to buy renewable energy products

to protect the environment. 0838 1.576

It is a good idea to purchase renewable

energy products. 0.822 1.556 0.754 0.756 0.859 0.671
I support purchasing renewable energy 0.797 1.441

products.

Subjective norm (SN)-Adapted from [14]

Most people who are important to me think 0.815 1.670

I should buy renewable energy products.

Most people who are important to me
would want me to purchase renewable 0.833 1.701 0.785 0.802 0.874 0.697
energy products.

People whose opinions I value would prefer
that I purchase renewable energy products.

Perceived behavioral control (PBC)-Adapted from [5]

I am confident that I would use renewable
energy products even if another person 0.861 1.875
advises me to use other products.

0.857 1.566

Purchasing renewable energy products is

. ° 0.884 2.146 0.843 0.843 0.905 0.761
entirely within my control.

I'have the resources, knowledge and ability

to use renewable energy products. 0872 2054

Perceived government polices uncertainty (PGPU)-Adapted from [57,58]

Frequent changes and revisions of

. 0.778 2.143
renewable energy policy.
Inconsistent decentralization policy for 0.815 2 476
stakeholders.
Lack of standardized announcements for
renewable energy product quality from the 0.820 2.266 0.879 0.890 0.911 0.671
government.
Inconsistent payment policy fI.'O.l’n 0.836 2 659
government for surplus electricity.
Absence of implementation guidelines from 0.845 2719

the government.
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Table 2. Cont.

Variable Ols VIF o rho_A CR AVE
Trust in retailers (TRUST)-Adapted from [79]

I trust retailers of renewable energy
products.

0.852 2.007

Customers can trust in retailers dealing in

renewable energy products. 0877 2.710

Retailers of renewable energy products
always adhere to quality commitments. 0858 2.537 0.899 0.925 0.921 0.699

Retailers of renewable energy products
prioritize my interests.

0.748 2.158

Overall, retailers of renewable energy

products are reliable. 0840 2407

Sustainable development goals knowledge (SK)-Adapted from [19]

I know the number of sustainable
development goals and can indicate the 0.770 1.792
content of any one goal.

I know the time frame for which the

sustainable development goals were 0.775 1.828
designed.

I am well aware of the roadmap and status

of implementing the sustainable 0.775 1.802
development goals in Vietnam. 0.877 0.881 0.907 0.619
Iam Well aware of the long-term effects Qf 0.792 1.912
sustainable development goals on humanity.

Iam aware of the comprehensiveness of the 0.827 2079
sustainable development goals system. *

I know that implementing sustainable

development goals is the responsibility of 0.777 1.902

many stakeholders, such as governments,
businesses, and individuals. *

Note: *—items were added based on interview results; Ols—Outer loadings; VIF—Variance inflation factor;
CR—Composite reliability; AVE—Average variance extracted.

Table 3. Descriptive and discriminant validity results.

Dimension D 2 3) @ (5) (6) (7)
(1) Attitude
(2) Intention to purchase renewable
0.454
energy product
(3) Perceived behavioral control 0.369 0.704
4) Percgwed government polices 0.085 0.406 0.155
uncertainty
(5) SDGs knowledge 0.423 0.609 0.557 0.111
(6) Subjective norm 0.326 0.562 0.596 0.078 0.634
(7) Trust in retailers 0.063 0.046 0.034 0.058 0.037 0.055
Mean 3.269 3.183 3.290 4.023 3.534 3.418 2.554
Standard deviation 0.869 0.760 0.869 0.797 0.635 0.716 0.790

The discriminant validity of the measurement scale is evaluated through the
heterotrait-monotrait (HTMT) ratio criterion. In this analysis, all correlation coefficients
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were less than 0.85, ensuring the thresholds recommended by Henseler et al. [75]. The
results are detailed in Table 3.

4.3. Structural Equation Modeling

Structural equation modeling (SEM) analysis with 5000 bootstrap samples was used
to test the hypotheses, with the results reported in Table 4. Among the factors in the TPB
model, perceived behavioral control has a substantial impact on the intention to purchase
renewable energy products (3 = 0.320; t = 8.758; p < 0.001), followed by subjective norm
(B =0.144; t = 3.964; p < 0.001), and attitude toward renewable energy products, which
has the lowest impact (8 = 0.123; t = 3.938; p < 0.001). An additional factor, SDGs knowl-
edge, shows the ability to promote attitude toward renewable energy products (3 = 0.34S;
t =8.659; p < 0.001), perceived behavioral control (3 = 0.483; t = 9.901; p < 0.001), and inten-
tion to purchase renewable energy products (3 = 0.192; t = 5.066; p < 0.001). Additionally,
perceived government policies uncertainty emerged as a significant barrier to the intention
to purchase renewable energy products (3 = —0.260; t = 8.466; p < 0.001). Conversely, this
study rejects the relationship between trust in retailers and purchasing intention.

Table 4. SEM analysis result.

Model 1 Model 2
Hypothesis (TPB Constructs) (Full Model)
B 2 t-Value B 2 t-Value
Direct effect
H1: ATT— INT 0.172 *** 0.042 5.289 0.123 *** 0.024 3.938
H2: PBC — INT 0.415 *** 0.199 11.875 0.320 *** 0.128 8.758
H3: SN — INT 0.188 *** 0.042 5.577 0.144 *** 0.025 3.964
H4: SK — INT 0.192 *** 0.043 5.066
H5: SK — ATT 0.348 *** 0.138 8.659
Hé: SK — PBC 0.482 *** 0.302 14.125
H7: PGPU — INT —0.260 *** 0.122 8.466
H8: TRUST — INT 0.018 NS 0.001 0.475
Indirect effect
H9: SK — ATT — INT 0.043 *** 3.635
H10: SK — PBC — INT 0.154 *** 7.305
Total effect
SK — INT 0.390 *** 10.978
Explanatory power (R?)
R? (INT) 46.6%
RZ (ATT) 37.2% 12.1%
R? (PBC) 23.2%
Predictive relevance
Q>
Q? (INT) 0.355
Q? (ATT) 0.365 0.116
Q? (PBC) 0.229

Note: *** p-value < 0.001; NS—non-significant; 3—standardized estimate; f2—effect size coefficient.

Notably, the two hypotheses regarding the mediating roles of attitude toward renew-
able energy products and perceived behavioral control in the relationship between SDGs
knowledge and intention to purchase renewable energy products are accepted. Accord-



Sustainability 2025, 17, 3784

13 of 21

ingly, there is an indirect effect of SDGs knowledge through attitude toward renewable
energy products (3 = 0.043; t = 3.635; p < 0.001) and perceived behavioral control (3 = 0.154;
t =7.305; p <0.001). These indirect effects help to increase the total effect of SDGs knowledge
on intention to purchase renewable energy products (f = 0.390; t = 10.978; p < 0.001). This
result is significantly higher when only considering the direct effect of SDGs knowledge on
intention to purchase renewable energy products (3 = 0.192; t = 5.066; p < 0.001).

Based on the analysis of the two models, the explanatory power (R?) of Model 2 for
intention to purchase renewable energy products, when adding SDGs knowledge, is 46.6%,
a value that is higher than that of Model 1, which includes only the constructs of the TPB
model. In addition, SDGs knowledge also contributes to explaining 12.1% of the variation
in attitude toward renewable energy products and 23.2% of the variation in perceived
behavioral control. The predictive relevance (Q?) values ranged from 0.116 to 0.355 for
Model 2 and reached 0.365 for Model 1.

5. Discussion and Implication
5.1. Discussion

The transition to renewable energy has evolved from being merely a temporary solu-
tion to becoming a significant objective for nations, particularly in the context of depleting
fossil fuels and increasing alarm over environmental issues [80]. However, renewable
energy technologies still appear to be underdeveloped and have yet to achieve optimal effi-
ciency, preventing them from immediately replacing traditional energy sources [81]. There-
fore, scholars and policymakers continually advocate for the involvement of various stake-
holders in advancing technologies, establishing renewable energy production networks,
and fostering consumer habits for renewable energy products [8]. Based on this reasoning,
it is understood that efforts to develop an efficient renewable energy system as anticipated
will require persistence and substantial support from young consumers—individuals who
are expected to become the primary consumer force in the coming years, as renewable
energy technologies are predicted to achieve significant breakthroughs. Thus, exploring
the drivers and barriers to the intention to consume renewable energy products is essential
for forecasting humanity’s transition to renewable energy.

This study proposed and validated a research model that incorporates the founda-
tional constructs of the Theory of Planned Behavior (TPB), along with perceived uncertainty
in government policies, trust in retailers, and SDGs knowledge, to effectively explain young
customers’ intention to purchase renewable energy products in Vietham—an emerging
market in Southeast Asia. This research enhances the understanding of sustainable renew-
able energy consumption and makes valuable contributions to the existing literature in this
domain. By introducing new factors and revealing mechanisms that influence the intention
to purchase renewable energy products, this study enriches the decision-making frame-
work for young consumers. Additionally, the findings address four key questions aligned
with the research objectives, with a particular focus on the role of SDGs knowledge and its
influence on young customers’ intention to adopt renewable energy products. Moreover,
the validated scale and research model provide a robust foundation for future research
efforts to develop models and hypotheses. Overall, this study offers significant theoretical
and practical contributions to the field.

Regarding theoretical contributions, this study reaffirms several observations on the
effectiveness of the TPB model in explaining renewable energy consumption, specifically
the accepted relationships between constructs such as attitude, perceived behavioral control,
subjective norms, and purchase intention [4,14,24]. The findings support the view that
individuals with favorable attitudes toward consuming renewable energy products are
more likely to intend to purchase these products [4,44]. Concerns regarding the gap
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between attitude and intention due to resource shortages, such as finance and knowledge,
are supported in this study. This can be partly attributed to the increased diversity of
renewable energy products, with many small-capacity products now available at affordable
prices, providing customers with more opportunities to experience these products.

Among the constructs in the TPB model, perceived behavioral control emerged as
the most influential factor in young customers’ intention to purchase renewable energy
products. This finding aligns with previous studies on young consumers’ consumption
behaviors, indicating that young individuals are more likely to move towards consumption
intentions when they feel confident and have reasonable control over their resources and
ability to perform the behavior [47-50]. Finally, this study demonstrates that subjective
norms influence young consumers’ intention to purchase renewable energy products. This
finding is consistent with some conclusions from previous studies. It aligns with the
research context in Vietnam, where collectivist culture is prevalent, and individuals often
make decisions based on the advice of those around them [8].

Furthermore, this study demonstrates that perceived government policies uncertainty
emerges as a significant barrier to the consumption behavior of young customers. These
findings significantly contribute to the understanding of the government’s role in pro-
moting renewable energy consumption, as most previous studies have focused on the
positive aspects of government policies rather than their limitations [8,82]. Therefore,
future research should pay closer attention to in-depth analyses of the instability aspects of
government policies promoting renewable energy consumption, such as frequent changes
and revisions of solar policy, unsupportive policies, lack of commercial agreements and
technical guidelines, and lack of uniformity in statutory approvals.

Interestingly, this study rejects the relationship between trust in retailers and the inten-
tion to purchase renewable energy products. This result contrasts with the perspective on
the role of trust in green consumption found in several previous studies [22,23,59]. Despite
having penetrated and developed strongly in the market for nearly a decade, customer
knowledge about these products remains limited [83]. Additionally, government efforts
to control the quality of products on the market are still limited, with many unidentified,
poor-quality products being sold, making it difficult for customers to choose retailers. In
particular, renewable energy products are still undergoing the process of perfecting their
features, and technologies have yet to support these devices operating at their highest
efficiency [14]. As a result, functional risks can still occur, affecting customers’ performance
expectations for these products. Therefore, trust in retailers is not high, and there is no
significant relationship with customers’ purchasing intentions.

This study responds to the call for further extension of the Theory of Planned Behavior
(TPB) model to enhance its explanatory power for individual behavior [14,24-26]. As shown
in Table 4, incorporating SDGs knowledge enhances the predictive ability of the new model
compared to only considering the three primary constructs of the TPB model. Notably, this
study is one of the first to explore the connections of this construct to attitude, perceived
behavioral control, and the intention to purchase renewable energy products. This finding
identifies SDGs knowledge as an antecedent that can promote the constructs of the TPB
model. Furthermore, in addition to the direct effect, this study found an indirect effect of
SDGs knowledge through attitude and perceived behavioral control on the intention to
purchase renewable energy products. These indirect effects significantly enhance the total
effect and provide a deeper understanding of the role of SDGs knowledge in renewable
energy consumption. These new impact mechanisms also open up new perspectives on the
role of SDGs knowledge, as previous studies have focused predominantly on direct effects.

Notably, this study evaluated the effectiveness of the extended TPB model in compari-
son to the basic model. The findings indicate that incorporating new factors enhances the
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explanatory power for the dependent variable, which is the intention to purchase renew-
able energy products. Interestingly, while the constructs of the TPB still exhibit a positive
influence on purchase intention, the intensity of their impact has significantly diminished
compared to Model 1 (See Figure 2). Meanwhile, new factors, such as SDGs knowledge and
perceived uncertainty in government policies, have emerged as key determinants capable
of predicting purchase intention, as illustrated in Figure 3. Thus, beyond supporting the
effectiveness of the TPB model, this study also underscores the necessity of expanding
the theory to accommodate evolving customer perceptions and the emergence of new

contextual factors.
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Regarding practical contributions, this study elucidates the influence mechanisms of
several factors, including attitude, perceived behavioral control, subjective norms, and
SDGs knowledge, on the consumption behavior of renewable energy products. Based on
these findings, businesses can identify key factors that motivate young customers to choose
renewable energy products. This understanding enhances businesses” comprehension
of young customers’ renewable energy consumption characteristics, thereby formulating
appropriate business strategies to attract this customer segment. Moreover, this study high-
lights the role of SDGs knowledge—an aspect representing the effectiveness of sustainable
development education programs and communication campaigns on SDGs. Consequently,
the study results have practical implications for educational institutions and policymakers.

5.2. Implications

This study has validated a model incorporating the TPB constructs, perceived un-
certainty in government policies, trust in retailers, and SDGs knowledge to explain the
intention to purchase renewable energy products. Based on these findings, several practical
implications are suggested.

This study provides empirical evidence describing the decision-making mechanisms
of young consumers toward renewable energy products. Consequently, businesses should
develop appropriate strategies for targeting this demographic based on the identified
factors influencing behavior. First, businesses should invest more in educating customers
about SDGs knowledge, which is essential for improving attitudes, perceived behavioral
control, and intentions to purchase renewable energy products. Effective methods include
communication strategies and partnerships with educational institutions that disseminate
SDGs knowledge, such as schools, universities, and colleges. Additionally, this study
reveals that individuals with substantial SDGs knowledge are more likely to intend to
consume renewable energy products. Thus, marketing strategies for businesses selling
these products should focus on identifying and targeting individuals with strong SDGs
knowledge, as they represent potential customers who can be introduced to and persuaded
to purchase renewable energy products.

This study explored the hindrance of perceived government policies uncertainty on
purchasing intention. This implies that the government needs to make efforts to improve
policies for the development of renewable energy consumption. Policies need to be con-
sistent and ensure benefits for stakeholders. Notably, there should be additional efforts
to provide guidelines and quality standards for these products. Similar to many other
developing countries, policies supporting renewable energy development frequently un-
dergo changes and lack consistency. Moreover, financial benefits from the government and
operational support remain unclear [11,84]. Therefore, the findings of this study propose
that the Vietnamese government should prioritize addressing limitations in policies for
developing the renewable energy system.

Although trust in retailers was not found to impact the intention to purchase renewable
energy products, and customer perception is relatively low (mean = 2.554), the study results
suggest that businesses should focus on controlling product quality, enhancing product
performance, and implementing policies to improve customer trust. This effort could help
in positively influencing the consumption behavior of young customers.

This study also highlights the direct impact and mediating role of attitude and per-
ceived behavioral control on purchasing intention. In order to stimulate the purchase of
renewable energy products and increase the impact of SDGs knowledge, businesses should
aim to enhance customers’ perceived behavioral control and foster positive attitudes. For
attitude, businesses should consider solutions that help customers perceive the usefulness
and value of renewable energy products by providing detailed product information and
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emphasizing the environmental, economic, and social benefits. Popular communication
channels among young people, such as social networks and product review videos, can be
utilized to disseminate information.

Notably, this study has implications for educational institutions and universities,
focusing on a younger population whose SDGs knowledge is primarily derived from
school and university education. These findings suggest that SDGs education programs
should improve individuals” attitudes toward consuming environmentally friendly energy
products and enhance behavioral control through knowledge. Such efforts can increase
individuals’ intention to consume renewable energy products. Notably, this study provides
empirical evidence of a direct relationship between SDGs knowledge and renewable energy
product consumption. Hence, SDGs education programs should enhance content related to
renewable energy consumption to guide individuals toward transitioning to renewable
energy products.

5.3. Conclusions and Future Research

The integration of SDGs knowledge in efforts to extend the Theory of Planned Behav-
ior (TPB) model has proven effective in explaining the consumption behavior of young
customers regarding renewable energy products. Raising awareness about SDGs has be-
come an essential task in many countries [85,86]. Including a new factor in explaining
young customers’ consumption behavior suggests that further efforts should be made to
integrate new factors into behavioral models such as the TPB. This study, in particular,
focuses on young customers and highlights some unique characteristics of this group in
terms of renewable energy consumption. For instance, these individuals exhibit a close
relationship between attitudes and consumption intentions, with their confidence in con-
trolling resources and capabilities playing a critical role in transforming intentions into
purchasing decisions.

In addjition to variables representing knowledge, attitude, perceived behavioral control,
and subjective norms, this study explores the impact of perceived uncertainty in renewable
energy development policies. Moreover, the differing role of trust in retailers reflects the
unique characteristics of the renewable energy product market in Vietnam, such as the
fragmented market structure, lack of specific quality regulations, and inconsistencies in
long-term development strategies. These factors contribute to lower trust in businesses and
government among customers, negating the positive role of trust in the context of young
customers in this study.

Consequently, increased research on this demographic’s future renewable energy con-
sumption is warranted. Furthermore, although this study has collected up to 690 responses,
this remains a significant limitation when compared to the overall sample size, potentially
affecting the validity of the research. Therefore, expanding the sample size is essential for
future studies. In addition, this study not only assessed the impact of SDGs knowledge
but also elucidated its mechanism of influence on the psychology and decision-making
processes of young customers. Thus, this potential factor warrants greater attention in
future research.
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