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Abstract 

Adopting energy-efficient home appliances is one of the critical 
strategies for supporting environmental protection through reducing 
energy consumption. This study aims to identify factors contributing 
to consumers’ intentions to adopt energy-efficient household 
appliances (EEHA) in Indonesia, particularly in Java, a representative 
area of energy consumption in the country. Adopting the Theory of 
Planned Behavior (TPB) as the main theoretical framework, the study 
expands the model to include media publicity (MP) variables as 
external factors. The survey method was applied to 200 respondents, 
and the collected data were analyzed using the Structural Equation 
Modeling (SEM) technique through Smart-PLS 4. The results 
revealed that consumer attitudes (CA), perceived behavioral control 
(PBC), and subjective norms (SN) significantly affected consumers’ 
intentions in adopting EEHA. Furthermore, the study found that MP 
significantly influences CA. Likewise, as we expected, MP 
significantly affected PBC and SN, marking the first time this 
relationship has been identified in the context of the adoption of 
EEHA. Based on these findings, we discuss some of the implications 
for policymakers, marketers, and environmental practitioners in 
promoting the adoption of EEHA to accelerate the transition to more 
sustainable energy consumption in households. 

 

Introduction 

In the current era of rapid technological advancements, the surge in energy consumption and its 
adverse impact on environmental degradation have become significant concerns within the 
research community (Akadiri et al., 2022). The proliferation of high-tech products, driven by 
technological progress and the public’s eagerness to embrace these innovations, has intensified the 
use of specialized goods, exacerbating environmental pollution issues (Xin et al., 2022). Recent 
research highlights the critical role of adopting energy-efficient products in substantially reducing 
energy consumption, thereby supporting efforts toward environmental sustainability (Bhutto et al., 
2021; Zhang et al., 2020). Studies have shown that household energy consumption, encompassing 
both direct and indirect usage of gasoline, electricity, food, and other necessities, constitutes a 
significant portion of total domestic energy consumption, with household appliances being 
significant contributors, especially in urban areas (Muzayanah et al., 2022; Tang & Chen, 2023). 
The literature consistently emphasizes that improving energy efficiency in household appliances 
can notably decrease CO2 emissions, playing a vital role in preserving environmental sustainability 
(JinRu & Qamruzzaman, 2022; Waris et al., 2021). Nadel and Ungar (2019) reinforce this 
perspective, suggesting that implementing energy efficiency strategies has the potential to cut 
greenhouse gas emissions by 50% by 2050. This underscores the importance of adopting energy-
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efficient products as a pivotal measure to mitigate energy consumption and enhance environmental 
sustainability initiatives. 

Projections indicate that in 2035 global energy demand will rise by one-third, driven 
primarily by increasing consumption in Asian countries (Waris et al., 2021). This surge in energy 
use, as highlighted by Osobajo et al. (2020), is expected to affect climate change and the availability 
of energy resources profoundly. Nejat et al. (2015) point out that the domestic sector significantly 
contributes to global energy consumption and CO2 emissions, accounting for 27% and 17%, 
respectively. Rapid population growth in developing countries is a significant factor behind the 
rising energy demand (Li et al., 2021a; Muzayanah et al., 2022). For instance, from 2001 to 2016, 
India provided electricity access to 500 million people, with the domestic sector consuming 24% 
of the national energy supply (Waris et al., 2021). Similarly, Indonesia experienced an average 
annual growth of 6.5% in electricity consumption from 2010 to 2022, reaching 316 terawatt-hours 
(TWh) in 2022, with 40% attributed to the household sector (Enerdata, 2022). In Bangladesh, the 
dominance of the domestic industry is even more pronounced, constituting 52% of energy 
consumption and contributing significantly to carbon emissions (Ali et al., 2021). In contrast, large 
industries in developed countries like the United States and Germany play a crucial role in energy 
consumption. However, the household sector also makes a significant contribution. In 2022, of 
the total electricity use of 4 trillion kilowatt-hours (kWh) in the United States, the household sector 
contributed about 38.4% (EIA, 2023). Similarly, in Germany, the use of electrical energy in 2023 
reached 465 TWh, with 28% coming from the household sector (Enerdata, 2023). These statistics 
highlight the global significance of domestic energy use across developing and developed nations. 
In response to these trends, Paneru and Tarigan (2023) emphasize the critical need for households 
to adopt energy-efficient appliances to mitigate the impacts of rising energy consumption. EEHA, 
certified for its energy efficiency and includes washing machines, fans, air conditioners, LED lights, 
refrigerators, and air purifiers, plays a crucial role in this effort (Singh et al., 2019). 

Although the introduction of digital innovation has opened up opportunities to develop 
new markets and stimulate creativity in society (Kreiterling, 2023), the use of EEHA can facilitate 
daily tasks and have a positive effect on environmental conservation efforts (Ali et al., 2019), there 
is still a significant gap between the existing market potential and the actual number of users (Shin 
et al., 2018). Consumer acceptance of EEHA is generally limited (Waris & Hameed, 2021). In 
Indonesia, consumers’ awareness and popularity of EEHA still need to improve, and studies on 
their willingness to switch to EEHA are also limited (Zahra & Astuti, 2023). As environmental 
issues such as climate change and the energy crisis become more urgent in Indonesia, increasing 
awareness and action on environmental protection from the public is becoming increasingly 
important. Therefore, educating the public about the benefits of energy-efficient products is 
crucial. The adoption of EEHA not only supports environmental conservation efforts but also 
paves the way for broader introduction in Society (Pernice et al., 2023). Identifying the factors 
influencing Indonesian consumers’ desire to choose EEHA products is an important step, enabling 
the government and product providers to design effective promotional strategies based on 
understanding the factors that motivate such purchases. 

In research on the adoption of innovative technology-based products and services, TPB 
and Technology Acceptance Model (TAM) approaches have been widely used (Cheng, 2019). This 
approach has effectively explored consumer preferences for technologies that support 
environmental sustainability (Bhutto et al., 2022). The TPB, in particular, is considered more 
relevant in explaining how consumers are willing to adopt EEHA devices such as washing 
machines, fans, air conditioners, LED lights, refrigerators, and air purifiers, certified for their 
energy efficiency, play a crucial role in this effort for household use (Zhang & Liu, 2022). There 
are efforts to integrate TPB and TAM in understanding consumer decisions to adopt technological 
innovations (Hua & Wang, 2019). However, the debate about the effectiveness of combining these 
two models points to the need for an approach that focuses more on individual factors rather than 
a broad combination of theories (Zhang et al., 2023). Therefore, using the TPB framework, this 
study will explore the factors driving consumers to adopt EEHA. 
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Although TPB Theory has proven effective in explaining CA toward the adoption of 
EEHA, there is recognition of the limitations of this model in accommodating the influence of 
external factors on behavioral attitudes and intentions (Wang et al., 2014). The role of the media 
in disseminating information, in this context, becomes critical. The accessibility and quality of 
information about EEHA influence consumer adoption decisions (Si-dai et al., 2021). Although 
more EEHA is available, more information and understanding of the benefits and applications of 
such equipment are needed (Hesselink & Chappin, 2019). Acknowledging this gap in the literature, 
this study aims to investigate the influence of external factors, particularly the role of information, 
in Indonesian consumers’ adoption of EEHA. We propose integrating the publicity component of 
media into the TPB framework, hypothesizing that access to relevant and reliable information can 
be an essential predictor of adoption intention. The main objective of this integration is to test the 
extent to which increased access to information can strengthen adoption intentions and overcome 
TPB’s limitations in considering external influences. Through this approach, this study seeks to 
broaden our understanding of how Indonesian consumers perceive the benefits of EEHA in the 
context of environmental conservation efforts. The results of this study will provide valuable 
insights for policymakers, companies, and individuals in designing more effective strategies to 
encourage the use of EEHA, contributing significantly to the literature on consumer behavior and 
environmental sustainability. 
 

Literature Review and Hypotheses Development 

Theory of Planned Behavior (TPB) 

Consumers’ purchasing decisions for EEHA are influenced by psychological states, physiological 
factors, and economic conditions (Lin & Dong, 2023). The Theory of Planned Behavior (TPB), 
developed by Ajzen (1985) as an extension of Fishbein and Ajzen’s Theory of Reasoned Action 
(1975), has significantly influenced numerous studies on consumer behavior. This theoretical 
framework has been extensively used to analyze green purchasing behaviors (Andika et al., 2023a; 
Ashraf Fauzi et al., 2023), the adoption of renewable technologies (Ashraf Fauzi et al., 2023; Zheng 
et al., 2022), and preferences for eco-friendly products (Andika et al., 2023b; Luthfiana et al., 2024). 
Recent research has expanded TPB by incorporating social, psychological, and economic factors 
to understand their influence on EEHA’s purchasing decisions. Despite these advancements, the 
literature still needs a comprehensive examination of the impact of MP on these purchasing 
decisions (Zhang & Liu, 2022). Addressing this gap, the current study integrates MP as a vital 
psychographic component within the TPB framework to predict consumer decisions regarding 
EEHA better. In alignment with Ajzen’s criteria (1991), for any factor to be included in the TPB 
model, it must satisfy three conditions: first, it should be independent and not overlap with existing 
factors; second, it must contribute to a more rational decision-making process for consumers; and 
third, it should interact cohesively with other TPB elements. The integration of MP is intended to 
enrich the predictive power of TPB concerning EEHA purchases, thereby providing valuable 
insights for marketers and policymakers to craft more effective strategies to attract and retain 
consumers. 
 
Consumer Attitude (CA) 

Ajzen (1985) introduced the TPB as an essential framework for analyzing pro-environmental 
behavior and technology adoption. The TPB identifies three main behavioral intention 
determinants: CA, SN, and PBC (Qalati et al., 2022). Attitude refers to mental readiness learned 
through experience, which reflects an individual’s reaction to a particular object, person, or 
situation (Ivancevich et al., 2008). In the TPB, CA, an individual’s favorable or unfavorable 
assessment of behavior is demonstrated. A more positive attitude towards a specific behavior 
signifies that the person perceives the behavior as advantageous and worthwhile (Abrahamse, 
2019). In the realm of EEHA, fostering a favorable attitude towards energy efficiency plays a crucial 
role in enhancing individuals’ intentions to purchase and utilize such devices. Those with a positive 
perspective on EEHA are inclined to recognize long-term advantages, including reductions in 
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energy costs and beneficial environmental effects, encouraging the adoption of these technologies 
(Baldini et al., 2018). 

Previous research has shown that positive attitudes towards EEHA increase the intention 
to adopt the equipment. For example, a study by Bhutto et al. (2021) in Pakistan found that CA 
has the most significant influence on EEHA purchase intentions, indicating that consumers in 
Pakistan have a constructive attitude towards EEHA and intend to purchase the equipment. 
Studies from Karunarathna et al. (2023) in Sri Lanka also indicated that positive attitudes increased 
the intention to adopt EEHA. These findings confirm that positive attitudes strongly predict 
increasing EEHA adoption intentions in various geographical and cultural contexts. Based on the 
description and findings of previous research, the hypothesis proposed is: 
H1: CA significantly influences the intention to purchase EEHA. 
 
Perceived Behavioral Control (PBC) 

PBC reflects how an individual perceives the ease or difficulty of carrying out a specific action, 
shaped by the availability of essential resources, time, and expertise (Ajzen & Madden, 1986). The 
greater the behavioral control that is felt, the higher the consumer’s desire to perform certain 
behaviors, and vice versa (Ajzen, 1991). In the context of EEHA, PBC can be interpreted as 
consumers’ perception of the ease or difficulty in adopting the equipment (Bamberg et al., 2007). 
For example, if consumers feel they have enough information about EEHA’s benefits, easy access 
to products, and adequate financial support, they will feel better able to make these purchases. 
Therefore, consumers with a positive perception of their ability to purchase EEHA regarding 
knowledge, access, and resources tend to have a stronger intention to buy (Hossain et al., 2022). 

Previous research has shown that PBC significantly influences consumers’ intention to 
purchase EEHA. For example, research by Bhutto et al. (2022) found that PBC has a significant 
positive influence on EEHA purchase intention among young consumers. Similarly, the study by 
Liu et al. (2020b) revealed that PBC was significantly correlated with EEHA’s purchase intention 
in Northwest China. Conversely, Wang et al. (2019) indicated that PBC adversely influenced the 
intention to purchase EEHA among consumers in China. This negative impact stems from the 
challenges in accessing precise data on energy consumption or comprehensible energy efficiency 
assessments, which hinder consumers from making informed decisions and feeling confident about 
affording energy-efficient products. The variability in these findings highlights the need for further 
research to validate these diverse results and offer a more thorough understanding of the influence 
of PBC on EEHA purchase intentions across varying contexts and demographics. Therefore, we 
hypothesize that: 
H2: PBC significantly influences the intention to acquire EEHA. 
 
Subjective Norms (SN) 

SN refers to the extent to which individuals feel approval or disapproval from society or individuals 
who are essential to them towards a particular behavior (Yang et al., 2020). In the framework of 
the TPB, SN represents an individual’s perception of the expectations and opinions of others 
regarding what actions should be taken (Finlay et al., 1999). Put simply, SN reflects the societal 
influence individuals perceive and their interpretation of the behaviors exhibited by key reference 
groups like family, friends, or coworkers (Ajzen, 1991). This perception shapes consumers’ views 
of what is or is not considered acceptable in their social environment (Gayatri et al., 2021). For 
example, if a consumer’s friends or family support using EEHA and see it as a good and 
environmentally responsible choice, that consumer will be more likely to follow that behavior. 
Therefore, in the context of EEHA, SN can play a significant role in influencing consumers’ 
intention to purchase EEHA (Bhutto et al., 2021). 

Empirical evidence suggests a significant positive association between SN and EEHA 
purchase intent, emphasizing the critical impact of social influences on decision-making. For 
example, research by Zainudin et al. (2022) found that the support of a friend or family member 
had a significant positive relationship with intent to purchase EEHA. Study Li et al. (2021b) also 
identified that SN significantly influences EEHA purchase intention, making it an essential 
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predictor of EEHA purchase intention. However, research by Ali et al. (2019) and Apipuchayakul 
& Vassanadumrongdee (2020) found an insignificant relationship between SN and EEHA’s 
purchase intent, implying that consumers are only sometimes easily influenced by the judgments 
of The inconsistency of the results of previous studies provides opportunities for further research. 
Therefore, we hypothesize that: 
H3: SN significantly influences the intention to purchase EEHA. 
 
Media Publicity (MP) 

In the context of EEHA, MP refers to all information about these appliances disseminated through 
various media platforms. The availability of this information is a crucial factor that allows 
consumers to make appropriate evaluations of products or services (Cattaneo, 2019). Studies have 
shown that consumers’ lack of knowledge about a specific product or service can decrease their 
desire to adopt it (Daroch et al., 2021). For most consumers, EEHA is still a relatively new concept, 
so they are unfamiliar with and need more information about the product (Zhang & Liu, 2022). 
Providing consumers with information, including the benefits of using EEHA and guidance on 
selecting them, can increase their motivation to adopt such equipment. The effectiveness of 
information communication through appropriate media is essential to generate a positive response 
from consumers to purchase equipment that increases energy use efficiency (Zhang et al., 2010). 
The decision to switch to more EEHA technologies is often influenced by how product 
information is conveyed through various channels, including product etiquette, advertising 
campaigns, and awareness-raising initiatives about environmental issues (Waris et al., 2021). This 
suggests that the effectiveness of communication strategies in disseminating information about 
EEHA has a significant role in shaping perceptions and influencing consumer purchasing 
decisions, which in turn can contribute to adopting sustainable technologies and support for 
environmental impact reduction initiatives. 

Previous studies show a notable relationship between MP and CA in adopting EEHA. 
Zhang & Liu (2022) found that disseminating information about EEHA was positively and 
significantly related to CAs adopting EEHA. Other studies by Zhang et al. (2021) also revealed 
that publicity highlighting the low-carbon benefits of EEHA has a significant positive influence on 
CA. These findings show that influential MPs regarding EEHA benefits and information 
consistently positively impact the adoption and CA of the product. Consequently, based on prior 
explanations and research, we propose the following hypothesis: 
H4: MP exerts a significant influence on CA in determining the purchase intention of EEHA. 
 

Moreover, earlier studies have indicated that MP substantially influences PBC. For example, 
research by Liu et al. (2020a) shows that policy information conveyed in a way that consumers can 
easily understand and apply can improve PBC in adopting energy consumption monitoring 
technology. Furthermore, the study by Rizzi et al. (2020) demonstrated that prolonged exposure to 
general information regarding energy conservation significantly enhances PBC. In conclusion, 
delivering clear policy information and continuous exposure to energy conservation information 
significantly improves the perception of  controlling consumer behavior in adopting energy-saving 
technologies. Based on the description and findings of  previous research, we hypothesize that: 
H5: MP exerts a significant influence on PBC in determining the purchase intention of EEHA. 
 

Furthermore, other studies also found a significant correlation between MP exposure and 
SN. For example, a survey by Rizzi et al. (2020) shows that long-term exposure to general 
information related to energy conservation significantly affects SN. In addition, Shah et al. (2023) 
found that MP, through the promotion of energy-saving labels, had a significant influence on SN. 
These findings underscore the critical role of the media in forming SN related to energy 
conservation. Continuous information exposure and effective promotion have increased the 
community’s energy conservation awareness and behavior. Based on previous descriptions and 
research, we hypothesize that: 
H6: MP exerts a significant influence on SN in determining the purchase intention of EEHA. 
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Figure 1. Conceptual Framework of this Research 

 

Research Methods 

Table 1. Research Operational Variables 

Construct 
Item 
Code 

Questionnaire Items Source 

Intention to Buy ITB1 I intend to use EEHA in the future.  (Pham & 
Nguyen, 2023) ITB2 I will consider buying these EEHA. 

ITB3 EEHA has become more common, so I recommend 
using them in my home.  

ITB4 I intend to buy EEHA for my home shortly. 
Consumer 
Attitude 

CA1 Buying EEHA that can save energy is a good choice (Zhang & Liu, 
2022) CA2 I would feel happy using EEHA, which can reduce 

energy consumption. 
CA3 Choosing EEHA, which can save energy, is more 

profitable for me than other appliances. 
Perceived 
Behavior Control 

PBC1 I can afford EEHA.  (Zhang & Luo, 
2023) PBC2 I have complete control over whether or not to buy 

EEHA. 
PBC3 I have the resources, time, and opportunity to buy 

EEHA.  
Subjective 
Norms 

SN1 My family and friends advised me to buy EEHA instead 
of energy-intensive ones. 

(Lin & Dong, 
2023; Zhao et 
al., 2019) SN2 Most of the people I care about choose to buy EEHA 

instead of energy-intensive ones. 
SN3 Individuals who matter to me believe that we ought to 

purchase EEHA. 
Media Publicity MP1 The information about EEHA in various media (such as 

TV, the Internet, and magazines) is accurate and reliable. 
(Zhang & Liu, 
2022) 

MP2 I can easily understand information about EEHA that I 
read or hear from various media. 

MP3 The information about EEHA I found in various media 
is complete and includes everything I need. 

 
This research employs a quantitative approach through survey methods to investigate the 

factors influencing the adoption of EEHA among consumers in Indonesia. Given the uncertainty 
regarding the potential consumer base for EEHA, Chin’s (1998) guidelines were utilized to 
determine the minimum sample size, emphasizing the necessity of statistical power analysis. Using 
G*Power software, it was determined that at least 193 respondents were required to achieve a 
statistical power of 0.80 (Kang, 2021). G*Power was chosen for its ability to accurately calculate 
the sample size needed to detect effects in the model being tested with a high confidence level 
(Kang, 2021). Compared to other methods, such as the rule of thumb or arbitrary sample sizes, 
G*Power provides a more precise and contextually appropriate estimation for this study. For 
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instance, traditional methods like Cochran’s formula may not account for the specific statistical 
requirements of structural equation modeling (SEM), which is central to our analysis. 

A purposive sampling technique was employed, targeting particular criteria: (1) respondents 
from Java, where electricity consumption constitutes 73.5% of the nation’s total usage (Wibowo, 
2023), thus making it a crucial area for studying energy consumption behaviors and preferences for 
EEHA; and (2) a minimum age of 17 years for participants. The survey was distributed via Google 
Forms from 4 January 2024 to 3 February 2024 via WhatsApp and Instagram. The questionnaire 
comprised 16 items adapted from previous studies (Lin & Dong, 2023; Pham & Nguyen, 2023; 
Zhang & Liu, 2022; Zhang & Luo, 2023; Zhao et al., 2019) and employed a four-point Likert scale 
ranging from “strongly disagree (1)” to “strongly agree (4)”. Details of the operational variables are 
presented in Table 1. Out of the 200 responses collected, 88 were from male and 112 from female 
respondents, meeting the minimum sample size requirement. The data was analyzed using the 
Partial Least Squares (PLS) technique within the Structural Equation Modeling (SEM) framework, 
following Hair et al. (2017) guidelines. The analysis process involved four key stages: assessing the 
measurement model, evaluating the measurement (outer model), examining the structural (inner 
model), and conducting path coefficient analysis to ensure the reliability and validity of the findings. 
 

Results and Discussion 

Demographic Profile of Respondents 

This research categorizes participants by gender, age, educational background, monthly earnings, 
and occupation. Of the 200 participants, 56% (112 people) were women, while 44% (88 people) 
were men. The age distribution showed that most respondents were between 17 and 26 years old, 
56% (112 people). Educational backgrounds vary, with the dominance of bachelor’s degree holders 
as much as 38% (77 people). The highest monthly income level is in the segment, with an income 
of less than IDR 1.5 million, amounting to 45% (89 people). Regarding professions, most 
respondents were students or students, as many as 42% (85 people). The detailed demographic 
profile of respondents is shown in Table 2. 
 

Table 2. Profile of Respondents 

Category Subcategory 
Frequency (N = 
200) 

Percentage 
(%) 

Gender Men 88 44 
Female 112 56 

Age (years old) 17-26 112 56 
27-42 57 28 
43-58 27 14 
>58 4 2 

Educational 
Level 

<High School 9 5 
High School 34 17 
Diploma I-IV 26 13 
Bachelor’s Degree 77 38 
Master’s/Doctoral Degree 54 27 

Income Level IDR <1,500,000 89 45 
IDR 1,500,000-2,500,000 47 23 
IDR 2,500,000-3,500,000 16 8 
IDR >3,500,000 48 24 

Job Type Government/Public Services 
(ASN/TNI/POLRI) 

6 3 

Teacher/Lecturer 32 16 
Private Employee 40 20 
Student 85 42 
Self-employed 17 9 
Others 20 10 

 Total 200 100 
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Measurement Model Assessment 

This study employed Smart-PLS version 4 for measurement and structural analysis, which is well-
suited for addressing the non-normal data distribution often encountered in social science research 
(Hair et al., 2019). Unlike CB-SEM, which requires data to meet stringent normality assumptions, 
PLS-SEM is more flexible and robust when dealing with non-normal data, making it an appropriate 
choice for this study. The analysis begins with evaluating potential methodological biases (Waris et 
al., 2021; Zaato et al., 2023) and scrutinizing the interdependencies among variables to detect and 
mitigate collinearity problems, which can occur when data originates from a single source. An in-
depth collinearity analysis is conducted using the PLS-SEM technique, addressing collinearity issues 
more effectively than Harmon’s single-factor method suggested by Kock (2015). 

Cross-regression analysis among variables is performed in this framework, with a variance 
inflation factor (VIF) value below 3.3 used as a threshold to confirm the absence of bias due to 
single-source data (Kock, 2015). The findings presented in Table 3 reveal that all VIF values are 
beneath the specified limit, suggesting that our analytical data is accessible from single-source bias. 
Additionally, this study examines the normality of data distribution by analyzing skewness and 
kurtosis. According to the criteria set forth by Hair et al. (2023), skewness and kurtosis values 
within the range of -2 to 2 indicate a normal distribution. Our findings in Table 3 show that all 
indicator items conform to these normality criteria, with skewness and kurtosis values well within 
the specified range. This adherence to normality further reinforces the reliability and robustness of 
our research data. 
 

Table 3. Collinearity and Normality Test 

Construct Item VIF Kurtosis Skewness 

Media Publicity MP1 1.776 0.05 -0.708 
MP2 1.876 0.008 -0.707 
MP3 1.866 -0.047 -0.464 

Consumer Attitude CA1 2.454 1.556 -1.314 
CA2 2.555 1.476 -1.356 
CA3 2.761 1.233 -1.216 

Subjective Norms SN1 2.259 0.313 -0.966 
SN2 2.814 0.317 -0.917 
SN3 2.428 0.516 -0.87 

Perceived Behavior Control PBC1 2.352 -0.09 -0.766 
PBC2 2.688 -0.084 -0.731 
PBC3 2.432 -0.08 -0.711 

Intention to Buy ITB1 1.641 2.0 -1.515 
ITB2 2.156 0.315 -0.979 
ITB3 2.109 0.881 -1.054 
ITB4 1.674 -0.487 -0.58 

 
Outer Model Testing 

In the following analysis stage, this study examines the outer model to determine the validity and 
reliability of the measurement tools employed. Each variable’s items are subjected to outer loading 
checks, adhering to stringent established criteria (Hair et al., 2017). To attain optimal VIF values, 
items exhibiting loadings below the 0.5 threshold are excluded. As illustrated in Table 4, all 
indicator items exceed the minimum loading value of 0.5, verifying satisfactory measurement 
quality. The reliability of the variables is assessed through composite reliability (CR) values, which 
range from 0.892 to 0.931, significantly above the minimum threshold of 0.70, indicating high 
reliability (Hair et al., 2017). Additionally, convergent validity is evaluated using average variance 
extracted (AVE) values, with AVE scores exceeding 0.50, indicating good validity (Hair et al., 
2017). According to Table 4, AVE values span from 0.675 to 0.818, signifying that the constructs 
explain more than half of the variance in their indicators on average. Thus, the study meets the 
required criteria for reliability, overall validity, and expected convergent validity. 
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Table 4. Loadings, CR, and AVE 

Construct Item Description Loadings CR AVE 

Media Publicity MP1 The information about EEHA in various media 
(such as TV, the Internet, and magazines) is 
accurate and reliable. 

0.851 0.893 0.736 

MP2 I can easily understand information about 
EEHA that I read or hear from various media. 

0.868 

MP3 The information about EEHA I found in 
various media is complete and includes 
everything I need. 

0.855 

Consumer 
Attitude 

CA1 Buying EEHA that can save energy is a good 
choice 

0.9 0.931 0.818 

CA2 I would feel happy using EEHA, which can 
reduce energy consumption. 

0.898 

CA3 For me, choosing EEHA, which can save 
energy, is more profitable than other appliances. 

0.915 

Subjective 
Norms 
 

SN1 My family and friends advised me to buy EEHA 
instead of energy-intensive ones. 

0.888 0.926 0.807 

SN2 Most of the people I care about choose to buy 
EEHA instead of energy-intensive ones. 

0.91 

SN3 Individuals who matter to me believe that we 
ought to purchase EEHA. 

0.897 

Perceived 
Behavior 
Control 

PBC1 I can afford EEHA.  0.89 0.927 0.809 
PBC2 I have complete control over whether or not to 

buy EEHA. 
0.908 

PBC3 I have the resources, time, and opportunity to 
buy EEHA.  

0.901 

Intention to 
Buy 

ITB1 I intend to use energy-saving home appliances in 
the future.  

0.785 0.892 0.675 

ITB2 I will consider buying these EEHA. 0.855 
ITB3 EEHA has become more common, so I 

recommend using them in my home.  
0.845 

ITB4 I intend to buy EEHA for my home shortly. 0.799 

 
Furthermore, to evaluate the reliability of inter-item discrimination in this study, we utilized 

the Heterotrait-Monotrait (HTMT) ratio, an advanced measurement technique. The HTMT 
method was selected to overcome the limitations associated with the Fornell-Larcker criterion in 
reliability assessment (Fornell & Larcker, 1981). Henseler et al. (2015) proposed the HTMT matrix 
as a more robust tool for assessing discriminant validity by comparing HTMT correlation ratios. A 
value below 0.9 indicates adequate discriminant validity (Henseler et al., 2015). Our findings in 
Table 5 show that all HTMT values fall below the 0.9 threshold, confirming the solid discriminant 
validity of the constructs under investigation. 
 

Table 5. Discriminant Validity – HTMT Ratio 

Variables Used 1 2 3 4 5 

Consumer Attitude (CA 
    

 
Intention to Buy (ITB) 0.85 

   
 

Media Publicity (MP) 0.738 0.819 
  

 
Perceived Behavior Control (PBC) 0.745 0.805 0.8 

 
 

Subjective Norms (SN) 0.806 0.754 0.797 0.674  

 
Inner Model Testing 

The inner model is evaluated using Hair et al. (2019) recommendations to ensure model goodness 
and suitability. The assessment involves using indicators such as R Square, Q Square, Standardized 
Root Mean Residual (SRMR), and PLS prediction. As a measuring instrument, R Square (R²) is 
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essential in assessing how significantly the independent variable affects changes in the dependent 
or endogenous variable. The analysis results in Table 6 show the R Square values for four 
endogenous variables influenced by independent variables in the context of the PLS algorithm, 
namely for CA, PBC, SN, and ITB, respectively, of 0.4, 0.465, 0.462, and 0.629. This indicates that 
the MP variable can account for 40 percent of CA variables, 46.5 percent of PBC, and 46.2 percent 
of SN, all of which fall into the low category. Meanwhile, CA, PBC, and SN variables can explain 
62.9 percent of ITB variables, which are classified in the moderate category, according to the 
classification by Hair et al. (2011). 

Furthermore, the Q Square indicator evaluation, as presented in Table 6, shows that the 
MP variables correlated with CA, PBC, and SN have Q Square values of 0.316, 0.371, and 0.36, 
respectively. On the other hand, the correlation between CA, PBC, and SN with ITB has a value 
of 0.417. Given that all these values exceed the threshold of 0.25 (Hair et al., 2019). The results 
suggest that the study model achieved a moderate level of predictive accuracy. Standardized Root 
Mean Square Residual (SRMR) was evaluated to assess conformity using PLS-SEM and avoid 
model specification errors. Ringle et al. (2023) recommend that an SRMR value below 0.08 
indicates adequate suitability. The model estimation result, as presented in Table 6, is 0.06, meaning 
that the model has an acceptable level of conformity in the context of this study. Empirical data 
collection has confirmed the existence of significant interactions between variables in the proposed 
model. 
 

Table 6. R2, Q2, and SRMR 

 R2 Q2 SRMR 

Consumer Attitude (CA) 0.4 0.316 0.06 
Intention to Buy (ITB) 0.629 0.417 
Perceived Behavior Control (PBC) 0.465 0.371 
Subjective Norms (SN) 0.462 0.36 

 
Table 7. PLS Predict – Predictive Relevance of the Model 

  PLS Model Linear Regression Model 

  RMSE MAE RMSE MAE 

CA2 0.691 0.515 0.694 0.516 

CA1 0.631 0.465 0.632 0.458 

CA3 0.649 0.487 0.658 0.488 

ITB3 0.641 0.483 0.642 0.466 

ITB1 0.722 0.532 0.717 0.531 

ITB4 0.712 0.549 0.712 0.523 

ITB2 0.745 0.564 0.755 0.558 

PBC3 0.652 0.463 0.66 0.461 
PBC2 0.684 0.488 0.694 0.498 

PBC1 0.718 0.512 0.717 0.509 

SN1 0.668 0.499 0.672 0.495 

SN2 0.676 0.503 0.686 0.519 

SN3 0.589 0.444 0.595 0.438 

Note. CA = Consumer attitude; ITB = Intention to buy; PBC = Perceived behavior control; SN = 
Subjective norms. 
Bold number indicates lower RMSE and MAE of PLS model compared to linear regression model. 

 
In the context of predictive model evaluation, this study adopts version 4 of Smart-PLS to 

explore its ability to predict outcomes. As a validation step, we apply the PLS-predict procedure to 
assess the predictive relevance of the proposed model. Recognizing PLS’s superiority in predictive 
ability compared to linear regression models is essential. This evaluation is carried out following 
the recommendations given by Hair et al. (2019). It involves comparing the Root Mean Squared 
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Error (RMSE) and the Mean Absolute Error (MAE) generated by the PLS model with the values 
obtained from the linear regression model. The primary purpose of this comparison is to assess 
whether the PLS model presents a significantly lower prediction error. Based on the analysis 
presented in Table 7, it was found that most components of the PLS model indicate lower RMSE 
and MAE values compared to linear regression models, confirming the significant predictive 
effectiveness of the PLS model over linear models. 
 
Hypothesis Testing 

The conceptual framework put forward in this study comprises six hypotheses related to structural 
models, elaborated in Table 8. Firstly, the hypothesis (H1) demonstrates that CA significantly 
impacts purchase intention, evidenced by a path coefficient (β) of 0.391 and a significance level of 
p<0.000. This finding underscores the pivotal role of CA in shaping purchase intent, corroborating 
earlier research (Bhutto et al., 2021; Karunarathna et al., 2023). The second hypothesis (H2) 
identifies a notable effect of PBC on purchase intention, with a path coefficient (β) of 0.335 and a 
significance level of p<0.000, aligning with prior studies that highlight the significant influence of 
PBC on purchase intentions (Bhutto et al., 2022; Wang, et al., 2022). Moreover, the third hypothesis 
(H3) underscores the significant role of SN in influencing purchase intentions, with a β value of 
0.17 and a significance level of p<0.013, thus supporting existing literature (Li et al., 2021a; 
Zainudin et al., 2022). Furthermore, the fourth hypothesis (H4) confirms the significant influence 
of MP on CA, as indicated by a path coefficient (β) of 0.633 and a significance level of p<0.000, 
consistent with earlier findings (Zhang et al., 2021; Zhang & Liu, 2022). Similarly, the fifth (H5) 
and sixth (H6) hypotheses showed a significant impact of MP on PBC (β = 0.682, p<0.002) and 
SN (β = 0.68, p<0.000), in line with previous research (Liu et al., 2020a; Rizzi et al., 2020; Shah et 
al., 2023), which further validated the model (See Figures 2). 
 

Table 8. Hypothesis Testing 
Hypothesis Relationship Original Sample SD t-statistics p-values Conclusion 

H1 CA -> ITB 0.391 0.084 4.634 0.000*** Accepted 
H2 PBC -> ITB 0.335 0.081 4.126 0.000*** Accepted 
H3 SN -> ITB 0.17 0.068 2.479 0.014* Accepted 
H4 MP -> CA 0.633 0.054 11.796 0.000*** Accepted 
H5 MP -> PBC 0.682 0.050 13.669 0.000*** Accepted 
H6 MP -> SN 0.68 0.055 12.278 0.000*** Accepted 

Note. CA = Consumer attitude; ITB = Intention to buy; PBC = Perceived behavior control; SN = 
Subjective norms. 
***p<0.000; **p<0.01; *p<0.05. 

 

 
Figure 2. Structural Model of Variables Interrelationship 



252 Asian Management and Business Review, Volume 4 Issue 2, 2024: 141-259 

 

Discussion 

This study adopted the TPB Theory as the core conceptual framework. The adaptation was made 
by integrating an additional variable, the influence of MP, into existing TPB models to explore 
consumer adoption intentions toward using EEHA in Java, Indonesia. The results of our analysis 
reveal deep insights into the dynamics of the adoption of EEHA, contributing significantly to the 
existing literature. Our key findings underscore the critical role of CA, PBC, and SN as direct 
predictors of intent to adopt EEHA. This approach broadens our understanding of the 
mechanisms underlying adoption decisions and reaffirms the relevance of TPB theory in this 
context. Consistency of our findings with previous research (Bhutto et al., 2021, 2022; 
Karunarathna et al., 2023; Li et al., 2021b; Liu et al., 2020b; Zainudin et al., 2022) shows that factors 
such as CA, PBC, and SN are consistently identified as crucial determinants in the adoption of 
EEHA. This confirms the validity of our findings and highlights the TPB model’s robustness and 
applicability in understanding adoption behavior in various contexts, including in Java, Indonesia. 
Specifically, our analysis highlights that consumers’ positive attitudes towards EEHA, reflecting 
their belief in adopting these technologies’ economic and environmental benefits, significantly 
increase adoption intentions. This reinforces the view that perceptions of direct benefits, whether 
cost savings or contributions to environmental protection efforts, play a crucial role in shaping 
pro-adoption attitudes. Furthermore, PBC, or individual beliefs regarding their ability to adopt, 
highlight the importance of internal factors such as knowledge and financial capability as drivers 
of intention. SN, reflecting the influence of social pressures and reference group expectations, 
further illustrates how external factors shape adoption decisions, affirming that individual decisions 
are not isolated but influenced by their social context. 

The results of our analysis also provide empirical evidence confirming that MP exposure 
significantly influences consumers’ positive attitudes toward adopting EEHA. These results align 
with previous literature (Zhang et al., 2021; Zhang & Liu, 2022), which shows the positive impact 
of media on the adoption of EEHA. Although information on EEHA is widely available, 
consumers’ accessibility and understanding of such information is limited. Clarity and ease of 
understanding public information are essential in shaping consumer purchasing attitudes. As a 
technological innovation, consumers often need help understanding energy-saving equipment in 
terms of function and environmental benefits. This suggests that ignorance of this equipment may 
hinder their adoption. However, when the media actively disseminates relevant and easy-to-
understand information, consumers become more knowledgeable and open to applying these 
energy-efficient technologies. Consequently, CA is becoming more positive, increasing their 
likelihood of adopting EEHA daily. This conclusion confirms the importance of effective 
communication strategies in raising public awareness and acceptance of EEHA, especially in 
households in Java, Indonesia. 

Furthermore, according to our expectations, the analysis also found that MP significantly 
affected PBC and consumer SN. This finding aligns with previous studies. MP, such as social 
media, energy-saving labels, online advertising, and government campaigns, can influence an 
individual’s perception of their ability to adopt EEHA. PBC refers to an individual’s perception of 
how easy or difficult it is to perform a particular behavior. When MP highlights the ease, availability, 
and benefits of using EEHA, it can increase consumers’ confidence that they have control over 
their purchasing decisions and can adopt those innovations (Thanh, 2023). Likewise, MP can 
influence SN by presenting the behavior of adopting EEHA as something considered good and 
expected by society (Tang et al., 2019). When consumers see that family, friends, or influencers 
endorse the use of EEHA they respect, they may feel positive social pressure to follow the trend, 
increasing their likelihood of adopting such appliances. 

Further analysis reveals that respondent demographics, such as educational background 
and income level, significantly impact the intention to adopt EEHA. Specifically, individuals with 
higher educational attainment, such as those holding bachelor’s and postgraduate degrees, tend to 
have more positive attitudes towards EEHA, likely due to their better comprehension of these 
products’ economic and environmental benefits. This finding is supported by Wang et al. (2022), 
which indicates that higher education levels correlate with increased ecological awareness and pro-
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environmental behaviors. Conversely, respondents with lower monthly incomes exhibit lower 
PBC, which may hinder their intentions to adopt EEHA, as financial constraints limit their ability 
to invest in energy-efficient appliances. Additionally, younger age groups (17-26 years old), who 
constitute the majority of respondents in this study, show a greater interest in new and innovative 
technologies like EEHA, driven by media influence and prevailing social trends. This demographic 
insight aligns with the findings of Haleem et al. (2022), which highlight the role of youth in driving 
technological adoption. These demographic insights are crucial for developing targeted marketing 
and educational strategies that cater to specific consumer segments, enhancing the overall adoption 
rate of EEHA products. 
 

Implication and Conclusion 

This study successfully expanded the application of Planned Behavior Theory (TPB) by integrating 
the influence variables of MP to examine consumer adoption intentions towards EEHA. The 
results not only provide significant new insights into the existing literature but also affirm the 
critical role of CA, PBC, and SN. Further, the study highlights the significant impact of MP 
exposure in shaping positive attitudes, reinforcing PBC, and influencing SN. It shows that when 
expanded with MP variables, the TPB model provides a more comprehensive understanding of the 
factors affecting the adoption of energy-efficient technologies. It also emphasizes the importance 
of effective communication through media in increasing public awareness and acceptance of these 
innovations. 

The study’s findings provide significant practical implications for interested parties, 
including policymakers, marketers, and environmental practitioners, in promoting the adoption of 
EEHA. First, effective communication strategies, which utilize MP to disseminate clear and easy-
to-understand information about the benefits of EEHA, can increase consumer awareness and 
positive attitudes. This demonstrates the importance of developing and implementing targeted 
information campaigns to address knowledge gaps and strengthen EEHA’s perceptions of 
economic and environmental benefits. Second, understanding that PBCs and SN play a crucial role 
in shaping adoption intentions, programs and policies should be designed to not only enhance 
consumers’ financial capabilities and knowledge but also to create supportive social norms. This 
could involve financial incentives, subsidies, education programs, and leveraging influencers and 
online communities to build social momentum. Lastly, these results reaffirm the relevance of 
Planned Behavior Theory in understanding and predicting the adoption of energy-efficient 
technologies, suggesting that interventions designed to improve positive attitudes, PBC, and SN 
can effectively increase the adoption of EEHA. Thus, incorporating these findings into 
promotional strategies and public policies could accelerate the transition towards more sustainable 
household energy consumption. 

Although this study provides valuable insights into adopting EEHA through the lens of 
TPB Theory with the integration of MP influence variables, it is nevertheless recognized as having 
some limitations that open up opportunities for future research. First, limitations in generalizing 
findings are evident due to the study’s focus solely on the Java region. This geographical limitation 
restricts the applicability of the results to the broader Indonesian context. Therefore, future 
research should consider including a more diverse and extensive sample from various regions 
across Indonesia to enhance the generalizability of the findings. Second, exploring other variables 
not yet considered, such as economic, technological, and psychological factors, can provide a 
deeper understanding of the determinants of adoption. Third, reliance on survey data also raises 
questions about potential response bias and measurement errors, fueling the need for blended 
methodologies that combine surveys with in-depth interviews or case studies for richer insights. 
Fourth, the study was also limited in capturing the long-term dynamics of technology adoption, 
emphasizing the importance of longitudinal research to observe changes in adoption intentions 
and behaviors over time. Fifth, although this study highlights the significant influence of MP, 
measuring the specific impact of different media types requires further analysis. Future research 
could explore how social media, traditional media, and government campaigns contribute to 
adoption perceptions and behaviors and identify the most effective messages in increasing 
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adoption. Finally, testing theory-based interventions, including educational campaigns and financial 
incentives, can provide insight into the most effective strategies for promoting EEHA in various 
societal contexts. By addressing these limitations, research can further expand our understanding 
of the factors influencing the adoption of EEHA and assist in developing more effective strategies 
to promote the widespread use of such appliances. 
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