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Abstract: Extensive energy consumption has incurred global environmental problems such as climate
change. Home appliances are highly used products and consume large amounts of energy. When
widely applied, energy-efficient home appliances promote energy efficiency and reduce carbon
emissions. Therefore, people’s intention to purchase these home appliances merits research attention.
In this study, a comprehensive model was developed using the theories of planned behavior, perceived
value, and environmental awareness. Data were collected through a questionnaire survey, to which
448 valid responses were returned, and analyzed using partial least squares. The results indicated that
consumers’ intention to purchase energy-efficient home appliances was positively affected by their
attitude toward purchasing the appliances. Such attitude was significantly and positively affected
by functional value, price value, environmental value, and environmental awareness. However,
consumers’ attitudes toward purchasing these appliances were not significantly affected by emotional
value or social value. Suggestions were proposed on promoting consumer intention to purchase these
home appliances according to the research results.

Keywords: energy-efficient home appliances; TPB; perceived value theory

1. Introduction

Countries worldwide are paying increasing attention to climate change and the grad-
ual depletion of energy [1–3]. According to climate scientists, one of the main causes of
climate change is the substantial increase in greenhouse gas concentration in the atmo-
sphere [4,5]. The carbon concentration in the atmosphere is increased directly or indirectly
by carbon emissions from the use of energy and fuels by humans [6]. Therefore, various
countries have implemented measures and policies to reduce carbon emissions and en-
ergy consumption [7–9]. Taiwan has been actively promoting energy conservation and
carbon emission reduction in various areas to mitigate the pressure of energy shortages and
achieve the goal of carbon neutrality [10–12]. Home appliances are a main source of energy
consumption and carbon emissions among the public [13,14]. Therefore, the prevalent use
of energy-efficient home appliances is an effective means of reducing energy consumption
and carbon emissions [14,15]. Consumers’ intention to purchase energy-efficient home
appliances affects their purchase behavior, which in turn influences the amount of energy
consumption and carbon emissions [13,16]. Accordingly, this intention to purchase is a
topic meriting further research.

Studies have, from the perspective of consumers’ own values and their perception
of energy-efficient home appliances, investigated consumers’ intention and behavior to
purchase such appliances. For example, Gaspar and Antunes [17] found that the num-
ber one factor influencing European consumers’ decisions to purchase mainstream home
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appliances was prices, followed by quality and energy consumption. The study further
indicated that consumers with higher environmental awareness were more willing to pur-
chase energy-efficient home appliances. Xu et al. [18] and Gulzari et al. [19] also indicated
that consumers’ environmental awareness affects their attitudes toward purchasing or
using green products. Zhang et al. [13] discovered that consumers’ attitudes toward energy-
efficient home appliances positively affected their willingness to pay the price premiums
of these appliances and that consumers’ perceived value affected their purchase attitude.
However, contrary to the study results of Gaspar and Antunes [17], Zhang et al. [13] found
that consumers’ environmental awareness did not significantly affect their attitude to
purchase energy-efficient home appliances.

To date, the theory of planned behavior (TPB), perceived value theory, and environ-
mental awareness theory have been widely used in studying consumers’ intentions or
attitudes toward purchasing specific products [13,18,20,21]. However, existing studies
either only integrated TPB and norm activation model (NAM) to study consumers’ inten-
tion to purchase green products or only explored the impact of perceived value theory on
consumers’ attitudes toward purchasing energy-efficient appliances [13,20,21]. No existing
study has integrated TPB, perceived value theory, and environmental awareness theory
to establish a comprehensive research model on the consumers” intention to purchase
energy-efficient home appliances. To address this shortcoming, this study employed a com-
prehensive model integrating TPB, perceived value theory, and environmental awareness
in exploring consumers’ intentions to purchase energy-efficient home appliances.

2. Literature Review
2.1. TPB

TPB is an extension of the theory of reasoned action (TRA) [22]. TPB is used to
understand consumers’ behavioral intentions under various situations [23,24]. In recent
decades, TPB has been applied in research of numerous fields such as the purchase of
electronic vehicle products [25,26] and green consumption intention [27]. TPB includes
three variables: attitude, subjective norm, and perceived behavioral control [28]. Attitude
explains an individual’s positive or negative assessment of relevant behavior. Subjective
norm represents the organizational or social pressure perceived by the individual that
intends to perform the behavior. Perceived behavioral control reflects an individual’s
perception of the difficulty of engaging in the behavior [28–30].

2.2. Perceived Value Theory

Studies have indicated that perceived value is a key factor affecting consumers’ pur-
chase attitudes [20]. Perceived value refers to consumers’ overall assessment of the utility
of a product and is based on the perceptions of what is received and what is given [31].
According to Sweeney and Soutar [32], perceived value includes quality, emotional, price,
and social values. Sheth et al. [33] contended that perceived value includes functional,
social, emotional, and conditional values. Investigating consumers’ intentions to purchase
electric cars, Kim et al. [20] indicated that perceived value, in addition to functional, price,
and emotional values, includes environmental value, which refers to consumers’ perception
of values related to environmental friendliness in products. Compared to regular products,
energy-efficient home appliances are more friendly to the environment. Therefore, this
study included environmental value in the values perceived by consumers regarding these
appliances. According to the findings in previous studies, this study divided perceived
value into five dimensions: functional, price, emotional, social, and environmental values.

2.3. Theoretical Research Model

According to the TPB model, behavioral intention is composed of three variables
(i.e., attitude, subjective norm, and perceived behavioral control) [18,34]. This study also
considers the influences of perceived value and environmental awareness. These variables
were incorporated with the TPB to form an integrative research model for exploring
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consumers’ intention to purchase energy-efficient home appliances. The theoretical research
model is presented in Figure 1.

1 

 

 
 

Figure 1 

 

 

Figure 1. Theoretical research model.

2.4. Variables of TPB

In this study, attitude was the positive or negative evaluation of the intention to
purchase energy-efficient home appliances; numerous studies have shown that attitude
has a positive effect on behavioral intention [15,35,36]. Subjective norm refers to the
social pressure from individuals or groups that consumers consider important. This study
defined subjective norm as situations where consumers are more willing to purchase
energy-efficient appliances when the individuals or groups they deem important have
a favorable opinion of energy-efficient home appliances. The fact that subjective norm
can positively affect behavioral intention has been confirmed in the literature [25,26].
Perceived behavioral control refers to the potential difficulties in performing a particular
behavior [18,37]. Wang et al. [38] have shown that perceived behavioral control is positively
correlated with behavioral intention. In this study, perceived behavioral control implied that
consumers have the time, money, and ability to purchase energy-efficient home appliances.
In consideration of the literature’s findings, this study proposed the following hypotheses.

H1. Attitude has a positive effect on the intention to purchase energy-efficient home appliances.

H2. Subjective norm has a positive effect on the intention to purchase energy-efficient home appliances.

H3. Perceived behavioral control has a positive effect on the intention to purchase energy-efficient
home appliances.

2.5. Perceived Value
2.5.1. Functional Value

Functional value refers to consumers’ perceived utility of a product’s functional or
physical performance [33]. The functional value of appliances is subject to their physical
properties, which are determined by factors pertaining to product durability or technologi-
cal advancement [13]. Examples of such factors include the energy efficiency, stability of
quality, and superior production of appliances [13,39,40]. Ling et al. [39] studied the effect of
functional value on consumers’ attitudes toward purchasing smart speakers and found that
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functional value positively affected such attitudes of consumers. If consumers perceived
an energy-efficient appliance to have high functional value, they tended to have a good
impression of the product, which improved their attitudes to purchase the energy-efficient
home appliance. Accordingly, the following hypothesis was proposed.

H4. Functional value positively affects consumers’ attitudes toward purchasing energy-efficient
home appliances.

2.5.2. Price Value

Price value refers to the utility perceived by consumers in a product according to its
short-term and long-term costs [32,33]. Energy-efficient home appliances are more energy-
efficient than other appliances. In the long term, energy-efficient home appliances incur
lower electricity costs than other appliances [13]. In addition, purchasing energy-efficient
home appliances also grants consumers the eligibility to apply for a tax rebate or subsidy
from the government [41–43]. To consumers, lower electricity costs lead to higher price
values. These price values influence consumers’ intentions to purchase energy-efficient
home appliances. Accordingly, the following hypothesis was proposed.

H5. Price value positively affects consumers’ attitudes toward purchasing energy-efficient home appliances.

2.5.3. Emotional Value

Emotional value refers to the utility perceived by consumers in a product according
to their feelings for it [33]. Kim et al. [44] argued that consumers earn a sense of pleasure
or comfort from purchasing electric cars. This is because they sense low noise and low
vibration when driving or riding electric vehicles. Purchasing energy-efficient home appli-
ances, which reduce energy consumption and carbon emission, brings a sense of altruism
to consumers. The emotional value perceived by consumers in these appliances positively
affects their purchase attitude [36]. However, some studies have reported that no significant
relationship exists between the emotional value of consumers and their attitudes toward
purchasing green products [13,43,45]. Accordingly, the following hypothesis was proposed.

H6. Emotional value positively affects consumers’ attitudes toward purchasing energy-efficient
home appliances.

2.5.4. Social Value

Social value refers to the utility perceived by consumers in a product for raising
their status in a social group [32,33]. Mahadin [46] noted that social value significantly
and positively influences consumers’ choice of green vehicles. The higher the social
value consumers perceive in energy-efficient home appliances, the stronger consumers’
attitudes may be regarding purchasing said products. However, some studies have argued
that no significant relationship exists between the social value of consumers and their
attitudes toward purchasing green products [47,48]. Accordingly, the following hypothesis
was proposed.

H7. Social value positively affects consumers’ attitudes toward purchasing energy-efficient home appliances.

2.5.5. Environmental Value

Environmental value denotes the utility perceived by consumers in relation to a
product’s environmental friendliness [13,49,50]. Studies have reported that green products
reduce the consumption of Earth’s resources and mitigate environmental pollution, and
purchasing these products generates special environmental values [13,49,50]. Compared
with other appliances, energy-efficient home appliances are more energy-efficient and more
effective in reducing carbon emissions, contributing positively to environmental protection.
The environmental values in energy-efficient home appliances may play a key role in
consumers’ purchase attitudes. Accordingly, the following hypothesis was proposed.
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H8. Environmental value positively affects consumers’ attitudes toward purchasing energy-efficient
home appliances.

2.6. Environmental Awareness

Environmental awareness refers to the formation of environmental protection con-
cepts among consumers in the face of various environmental problems such as water
pollution, air pollution, and energy depletion [51–54]. Environmental awareness represents
consumers’ views on specific environmental protection behaviors, reflecting the initiatives
that consumers are willing to take for environmental protection [52,54,55]. According to a
questionnaire on the intention to use environmentally friendly park-and-ride facilities in
Groningen, the Netherlands, by De Groot and Steng [56], the respondents’ environmental
awareness positively influenced their attitudes toward using said facilities. Xu et al. [18] de-
veloped an extended model of TPB with environmental awareness as the anterior variable,
revealing that environmental awareness positively affects consumers’ attitudes toward
purchasing green furniture. Accordingly, the following hypothesis was proposed.

H9. Environmental awareness positively affects consumers’ attitudes toward purchasing energy-
efficient home appliances.

3. Research Design
3.1. Questionnaire Design

As shown in Appendix A, the questionnaire items were based on the findings of
existing studies. Some of these items had their wording revised to suit the goal of this
study. All the items were measured using a 5-point Likert scale (1 = strongly disagree;
5 = strongly agree). The constructs and measurement items were reviewed and revised by
three experts. A questionnaire pretest was administered to 30 participants. After verifying
that the questionnaire had satisfactory reliability and validity, the formal questionnaire
survey was conducted.

3.2. Data Collection

In this study, a formal questionnaire was conducted in PTT (https://www.ptt.cc/bbs/
index.html, (accessed on 1 June 2021)) and Mobile01 forums related to home appliances
(https://www.mobile01.com/, (accessed on 1 June 2021).), as well as large home appliance
stores. These forums are the most common electronic platforms where Taiwanese people
discuss home appliances, many of whom are consumers or potential consumers of energy-
efficient home appliances. Many consumers of this nature can also be found in actual
home appliance stores. To increase the questionnaire response rates, we provided gift
cards in a draw to attract respondents. From 1 July 2021 to 30 April 2022, 485 copies of
the questionnaire were distributed, and 448 valid responses were returned. Boomsma [57]
recommended a sample size of more than 100, preferably more than 200, for an SEM.
According to Nunnally [58], an SEM sample size should be 10 times or more than the
number of items used. The current study employed 32 items for its SEM and collected a total
of 485 responses, 448 of which were valid. Therefore, the study’s sample size, 448 responses,
was larger than the thresholds recommended by Boomsma [57] (i.e., 200 responses) and
Nunnally [58] (i.e., 10 times the number of items, namely 320 responses) and thus fulfilled
the sample size requirement.

The Harmon single-factor test was employed to test for common method variance. A
common method variance problem exists if the eigenvalues produced by the exploratory
factor analysis of all study variables suggest that the first factor accounts for more than
50% of the variance among variables [59]. Table 1 shows the nine factors with eigenvalues
greater than 1. The total variance extracted by the first factor is 25.487%, which is lower
than the recommended threshold of 50%. Therefore, no common method variance problem
existed in the data.

https://www.ptt.cc/bbs/index.html
https://www.ptt.cc/bbs/index.html
https://www.mobile01.com/
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Table 1. Total variance explained using Harman’s single-factor test.

Component
Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings

Total % of
Variance Cumulative % Total % of

Variance Cumulative % Total % of
Variance Cumulative %

1 8.372 25.487 25.487 8.372 25.487 25.487 3.675 11.194 11.194
2 4.521 13.824 39.311 4.521 13.824 39.311 3.414 10.353 21.547
3 2.701 8.227 47.538 2.701 8.227 47.538 3.412 10.351 31.898
4 2.372 7.334 54.872 2.372 7.334 54.872 3.289 9.971 41.869
5 2.271 6.983 61.855 2.271 6.983 61.855 2.271 9.906 51.775
6 2.091 6.443 68.298 2.091 6.443 68.298 2.841 8.636 60.411
7 2.011 6.103 74.401 2.011 6.103 74.401 2.648 8.049 68.46
8 1.732 5.227 79.628 1.732 5.227 79.628 2.587 7.851 76.311
9 1.493 4.485 84.113 1.493 4.485 84.113 2.564 7.801 84.112

As shown in Table 2, 220 (49.1%) and 228 (50.9%) of the participants are female and
male, respectively. Of these participants, 82.6% were aged 31–50 years; 60% had university
education levels; 67.9% had an annual income of TWD 15,001–TWD 45,000. We used the
chi-square (x2) test and t-test to compare the characteristics of early and late respondents
and determined that no significant differences existed between early and late respondents
(p > 0.05). We also used the square (x2) test and t-test to compare the characteristics of
respondents from online forums and from actual home appliance stores and determined
that there were no significant differences (p > 0.05) between them. According to the
2021 Taiwan Home Appliance Consumer Report by the Industrial Technology Research
Institute [60], people aged 30~50 years were the primary consumers of home appliances,
accounting for 80.2% of all consumers. Among these consumers, 52.8% and 47.2% were
female and male, respectively; 51.5% had an education level of university or above; 60%
had an average annual income of TWD 35,000. Therefore, the sample characteristics in this
study align with the demographic characteristics of home appliance consumers in Taiwan.

Table 2. Demographic information of the respondents (N = 448).

Variable Number Percentage

Gender

1. Male 220 49.10
2. Female 228 50.89

Age

1. Under 20 1 0.2
2. 20–30 39 8.7
3. 31–40 180 40.2
4. 41–50 190 42.4
5. 51–60 26 5.8
6. Over 60 12 2.7

Education level

1. Elementary 0 0
2. Junior high 7 1.6
3. Senior high 85 19.0
4. University 269 60.0
5. Graduate 87 19.4

Monthly income

1. Less than TWD 15,000 5 1.1
2. TWD 15,001–TWD 30,000 151 33.7
3. TWD 30,001–TWD 45,000 153 34.2
4. TWD 45,001–TWD 60,000 70 15.6
5. TWD 60,001–TWD 75,000 29 6.5
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Table 2. Cont.

Variable Number Percentage

6. TWD 75,001–TWD 91,000 17 3.8
7. TWD 91,001–TWD 120,000 12 2.7
8. More than TWD 120,000 11 2.5

4. Data Analysis and Main Results

SmartPLS 3 is a common software tool capable of performing partial least square-
structural equation model (PLS-SEM) analysis and is used to establish models and assess
measurement and structural models [61]. PLS-SEM, which does not require the use of
normality for covariance-based multivariate analysis, is unaffected by sample size [62,63].
SmartPLS 3 was employed in this study for analyses.

4.1. Assessment of the Measurement Model

Composite reliability (CR) is a key indicator for measuring internal consistency reliabil-
ity [64,65]. Table 3 shows that all CR values of all constructs were between 0.920 and 0.942,
higher than the acceptable threshold of 0.7 [65]. Hair et al. [66] suggested that the factor
loadings of all items must be >0.7 to achieve convergent validity. In Table 3, each item in
the constructs has a standard factor loading between 0.848 and 0.907, considerably greater
than the threshold of 0.7. Fornell and Larcker [67] and Bagozzi and Yi [68] both suggested
that the average variance extracted (AVE) must be >0.5 to achieve convergent validity. In
Table 3, all constructs have an AVE between 0.741 and 0.809, greater than the threshold
of 0.5. Therefore, all constructs in the measurement model achieved convergent validity.

Table 3. Evaluation of validity and reliability of the measurement model.

Constructs Items Standard Factor
Loadings Cronbach’s α CR AVE

Attitude toward purchasing
energy-efficient home

appliances (AT)

AT1 0.863
0.884 0.920 0.741AT2 0.869

AT3 0.849

Subjective norm (SN)
SN1 0.876

0.915 0.939 0.801SN2 0.900
SN3 0.907

Perceived behavioral
control (PBC)

PBC1 0.868
0.885 0.923 0.744PBC2 0.851

PBC3 0.868

Intention to purchase
energy-efficient home

appliances (INT)

INT1 0.875
0.903 0.935 0.761INT2 0.868

INT3 0.874

Functional value (FV)

FV1 0.872

0.888 0.927 0.750
FV2 0.886
FV3 0.857
FV4 0.848

Price value (PV)
PV1 0.886

0.917 0.942 0.809PV2 0.907
PV3 0.905

Emotional value (EMV)
EMV1 0.854

0.901 0.932 0.757EMV2 0.86
EMV3 0.895

Social value (SV)
SV1 0.863

0.904 0.936 0.763SV2 0.861
SV3 0.896
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Table 3. Cont.

Constructs Items Standard Factor
Loadings Cronbach’s α CR AVE

Environmental value (EV)
EV1 0.859

0.905 0.937 0.765EV2 0.866
EV3 0.898

Environmental awareness (EA)

EA1 0.883

0.887 0.926 0.748
EA2 0.854
EA3 0.868
EA4 0.853

Discriminant validity refers to the situation where the correlation between two con-
structs, which is determined through a correlation analysis, is low [69]. The Fornell–Larcker
criterion [67]—one of the critical methods used to determine whether discriminant validity
exists between constructs—requires the square root of the AVE of each construct to be
greater than the correlation coefficient between two other constructs. In Table 4, all con-
structs have an AVE with its square root falling between 0.765 and 0.801, greater than the
correlation coefficient between the two other constructs. Therefore, discriminant validity
exists between all constructs.

Table 4. Square roots of the AVE and constructor correlation coefficient.

AT SN PBC INT FV PV EMV SV EV EA

AT 0.861
SN 0.530 0.895

PBC 0.412 0.539 0.863
INT 0.542 0.533 0.565 0.873
FV 0.325 0.546 0.565 0.569 0.867
PV 0.445 0.538 0.449 0.569 0.501 0.900

EMV 0.317 0.382 0.516 0.419 0.411 0.475 0.871
SV 0.426 0.473 0.386 0.399 0.391 0.378 0.473 0.874
EV 0.506 0.416 0.632 0.234 0.423 0.433 0.482 0.435 0.875
EA 0.505 0.445 0.606 0.475 0.412 0.443 0.493 0.378 0.369 0.865

Note: Values in the diagonal row are the square roots of the AVE and the others are the correlation
between constructs.

4.2. Assessment of the Structural Model

A structural model was developed to test the hypotheses of the conceptual model. The
structural model was examined by investigating the relationships between the constructs
and the predictive power of the model. The coefficient of determination (R2) and the
Stone–Geisser criterion (Q2) were used to determine the explanatory predictive accuracy
of the proposed research model [60]. The coefficient of determination (R2) reflects an
exogenous construct’s explanatory power for an endogenous construct in the PLS-SEM.
The value of R2 ranges between 0 and 1, and a large R2 value indicates a strong explanatory
power. According to Hair [65], an R2 value of 0.25, 0.5, or 0.75 suggests a weak, moderate,
or strong explanatory power, respectively. Table 5 reveals an R2 value of 0,75 for the
“attitude toward purchasing energy-efficient home appliances” construct, indicating that
the “functional value”, “price value”, “emotional value”, “social value”, “environmental
value”, and “environmental awareness” constructs had a strong explanatory power for
said attitude. The R2 value for the “intention to purchase energy-efficient home appliances”
construct was 0.71, suggesting that the “attitude toward purchasing energy-efficient home
appliances” construct had a moderate-to-strong explanatory power for purchase intention.
The recommended value for Q2 is >0, an estimate based on the blindfolding procedure with
the default value of 7 for the omission distance [70]. Table 6 demonstrates the Q2 values of
AT and INT are >0, supporting the predictive relevance of the model.
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Table 5. Results of R2 and Q2.

R2 Adjusted R2 Q2 Interpretation

Attitude toward purchasing energy-efficient
home appliances (AT) 0.712 0.709 0.289 Substantial

Intention to purchase energy-efficient home
appliances (INT) 0.754 0.751 0.363 Substantial

Table 6. Structural model results.

Path Path Coefficient (β) t Value p Value Support

H1: AT→INT 0.31 4.753 <0.01 Yes
H2: SN→INT 0.19 4.864 <0.01 Yes
H3: PBC→INT 0.17 4.922 <0.01 Yes
H4: FV→AT 0.46 3.971 <0.01 Yes
H5: PV→AT 0.52 3.991 <0.01 Yes
H6: EMV→AT 0.11 1.075 >0.05 No
H7: SV→AT 0.05 0.816 >0.05 No
H8: EV→AT 0.32 5.154 <0.01 Yes
H9: EA→AT 0.38 4.751 <0.01 Yes

4.3. Hypothesis Testing

A bootstrapping procedure was adopted in this study to test the hypotheses of the proposed
constructs and to analyze the path coefficients and their significance level. As shown in Figure 2
and Table 6, the path coefficient of “AT→INT” was 0.31 (p < 0.01). Accordingly, AT had a
positively significant effect on INT, supporting H1. The path coefficient of “SN→INT” was 0.19
(p < 0.01). SN had a positively significant effect on INT, supporting H2. The path coefficient of
“PBC→INT” was 0.17 (p < 0.01). PBC had a positively significant effect on INT, supporting H3.
The path coefficient of “FV→AT” was 0.46 (p < 0.01). FV had a positively significant effect on
AT, supporting H5. The path coefficient of “PV→AT” was 0.52 (p < 0.01). PV had a positively
significant effect on AT, supporting H6. The path coefficient of “EMV→AT” was 0.11 (p > 0.05).
EMV had no significant effect on AT, rejecting H7. The path coefficient of “SV→AT” was
0.05 (p > 0.05). SV had no significant effect on AT, rejecting H8. The path coefficient of “EV→AT”
was 0.32 (p < 0.01). EV had a positively significant effect on AT, supporting H8. The path
coefficient of “EA→AT” was 0.38 (p < 0.01). EA had a positively significant effect on AT,
supporting H9. Of the nine hypotheses proposed in this study, seven of them are supported and
two of them are not.

1 

 

 
 

Figure 1 

 

 
Figure 2. Path analysis results.
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5. Discussion and Implications

On the basis of TPB, perceived value theory, and environmental awareness theory,
this model verified the effects of related factors on consumer intention to purchase energy-
efficient home appliances. The functional value, price value, emotional value, social
value, and environmental value as well as consumers’ environmental awareness were
employed as the antecedents of consumers’ attitudes toward purchasing energy-efficient
home appliances. The proposed research model exhibited a high explanatory power to
depict the effects of relevant factors on the intention to purchase energy-efficient home
appliances. The model explained 71% and 75% of the variances in purchase intention and
attitude, respectively. Overall, this study provides the following contributions.

5.1. Theoretical Implications

Scholars have rarely integrated TPB, perceived value, and environmental awareness
into a single model to explore the intention to purchase energy-efficient home appliances.
It enables a better understanding of the relationship between TPB, perceived value, envi-
ronmental awareness, and intention to purchase energy-efficient home appliances.

The results of this study indicated that price value is the most critical factor affecting
consumers’ attitudes, consistent with the findings by Ulusoy and Barretta [71], in which
price value was revealed to be the most crucial factor affecting consumers’ attitudes to-
ward purchasing green products. In the face of global energy shortage and the rising
electricity cost in Taiwan, consumers are concerned about the subsequent electricity bills
following their purchase of home appliances [72,73]. In the long term, energy-efficient
home appliances incur significantly lower electricity charges than non-energy-efficient ones.
Furthermore, purchasing energy-efficient home appliances in Taiwan grants a refund on
the reduced commodity tax amount, which is equivalent to a subsidy for the purchase [74].
When consumers perceive the financial benefits of purchasing energy-efficient home ap-
pliances, which incur lower electricity bills than non-energy-efficient ones, the perceived
price value increases, enhancing consumers’ attitudes toward purchasing energy-efficient
home appliances.

Functional value is another key factor that affects consumers’ attitudes toward pur-
chasing energy-efficient home appliances. This finding is consistent with the findings by
Suki [75] on the choice behavior related to green products, which indicated that consumers
are more likely to purchase products with more stable and higher quality.

Emotional value does not significantly affect consumers’ attitudes toward purchasing
energy-efficient home appliances. This contrasts with the finding by Kim et al. [44], which
indicated that emotional value positively affects consumers’ attitudes toward purchasing
green vehicles. Kim et al. [44] argued that this is because the low noise and low vibration
in green vehicles bring a sense of pleasure and comfort to consumers. However, the
finding in the present study is consistent with those by Zhang [13], which indicated that
emotional value does not significantly affect consumers’ attitudes toward purchasing
energy-efficient home appliances. This may be attributed to the observation that consumers
do not perceive strong positive emotions when purchasing these home appliances as they
do when purchasing green vehicles.

Social value does not significantly affect consumers’ attitudes toward purchasing
energy-efficient home appliances. This contrasts with the findings by Mahadin [46], which
indicated that social value positively affects consumers’ attitudes toward purchasing green
vehicles. However, it is consistent with those by Zhang [13], which indicated that social
value does not significantly affect consumers’ attitudes toward purchasing energy-efficient
home appliances. This is possibly because green home appliances are private household
goods, whereas vehicles are products that can be noticed by other people. Consumers’ use
of private household goods cannot be known to people outside of their households and
does not significantly raise their social status. Therefore, consumers do not perceive high
social value in purchasing energy-efficient home appliances.



Energies 2023, 16, 2669 11 of 16

Environmental value is another factor that critically affects consumers’ attitudes
toward energy-efficient home appliances; it exerts a significant and positive effect on
consumers’ intention to purchase such home appliances. The findings of this study sup-
port Khan and Mohsin [76], who reported similar results in the choice behavior for green
products. Khan and Mohsin [76] noted that consumers’ attitudes toward green products im-
proved as they perceived that purchasing such products would be conducive to the mitiga-
tion of environmental problems, such as resource exhaustion and environmental pollution.

Environmental awareness was found to have a significant and positive effect on con-
sumers’ intention to purchase energy-efficient home appliances. This is consistent with
Xu et al. [18]. Numerous other researchers [19,56,77] have also suggested that individu-
als with a high level of environmental awareness have a greater intention of purchasing
green products when they face a choice between different products. That is, environmen-
tal awareness prompts individuals to support environmentally friendly products with
concrete actions.

Perceived behavioral control and subjective norms significantly and positively affected
consumers’ intention to purchase energy-efficient home appliances. This finding is consis-
tent with those of Joshi et al. [36] and Yadav and Pathak [78]. Attitude was also observed
to significantly and positively affect this intention. This finding is consistent with those of
Han et al. [79] and Joshi et al. [36]. In addition, the effect of attitude on purchase intention
was greater than those of perceived behavioral control and subjective norms. This finding
is consistent with that of Han et al. [79].

5.2. Managerial Implications

We observed the significant and positive effect of perceived value on purchase inten-
tion. Among the factors in the perceived value dimension, price value, functional value,
and environmental value significantly and positively affected attitudes toward the purchase
of energy-efficient home appliances, whereas emotional value and social value exerted no
significant effect. Price value exerted the largest effect on attitude, followed by functional
value and environmental value. This indicated that commodity tax refunds and subsidies
provided by governments to encourage the purchase of energy-efficient home appliances
enable consumers to perceive the reduction in the cost of such appliances, which in turn
increases their purchase attitude. Therefore, governments should continue to promote such
incentives and collaborate with home appliance manufacturers to remind consumers that in
the long run, such appliances can more effectively reduce electricity costs than conventional
appliances that are not energy-efficient. This helps consumers perceive the benefits of
energy-efficient home appliances, thereby increasing their perceived price value of such
products. In addition, manufacturers should improve the functionality of energy-efficient
home appliances, including energy efficiency, noise reduction, and endurance. This enables
such appliances to meet consumers’ functionality needs and improve their perceived func-
tional value. Moreover, governments and manufacturers should advertise other benefits of
energy-efficient home appliances, including the alleviation of energy depletion and carbon
emission problems. This in turn increases consumers’ perceived environmental value by
helping them realize that using energy-efficient home appliances is a meaningful action
that contributes to the environment.

Finally, we observed that environmental awareness significantly and positively af-
fected consumers’ attitudes toward purchasing energy-efficient home appliances. Therefore,
governments should improve consumers’ awareness of environmental problems such as
energy depletion, carbon emissions, and climate change. This prompts consumers to con-
vert their environmental awareness to physical actions, demonstrate behaviors conducive
to environmental protection, and thereby consider energy-efficient functions an essential
feature when selecting home appliances.
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5.3. Limitations and Future Research

This study was conducted in Taiwan, and the analysis results are only applicable in
Taiwan. However, as the intentions to purchase energy-efficient home appliances vary
in various regions and countries, collecting research data from other countries, such as
Western countries, to examine the differences between regions or countries will be of
great worth.

6. Conclusions

Building on the existing literature, this study developed an integrative conceptual
model based on the TPB, perceived value theory, and environmental awareness. Analyses
were conducted to test the relationships between consumers’ attitudes toward purchasing
energy-efficient home appliances and functional value, price value, emotional value, social
value, environmental value, and environmental awareness and to explore factors that affect
consumer intention to purchase energy-efficient home appliances.

The results showed that consumers’ attitudes toward purchasing energy-efficient
home appliances, subjective norm, and perceived behavioral control significantly and
positively affected their intention to purchase said appliances. Compared with perceived
behavioral control and subjective norms, we identified attitude as the most influential factor
affecting consumers’ intention to purchase such appliances. In addition, the consumers’
perceived functional value, price value, and environmental value of energy-efficient home
appliances significantly and positively affected consumers’ attitudes toward purchasing
said appliances. However, consumers’ emotional value and social value did not signifi-
cantly affect consumers’ purchase attitude, whereas consumers’ environmental awareness
significantly and positively affected their purchase attitude. Price value exerted the largest
effect on attitude, followed by functional value and environmental awareness.

Accordingly, the government should continue putting forth incentives that encourage
consumers to purchase energy-efficient home appliances and work with home appliance
manufacturers to communicate to consumers the advantage of saving on electricity bills
that energy-efficient home appliances have, thereby improving the price value of energy-
efficient home appliances perceived by consumers. In addition, these manufacturers
should strive to improve the functionality and quality of energy-efficient home appliances,
such as quietness and durability, to enhance the consumer-perceived functional value of
these home appliances. Moreover, the government should direct consumers’ attention
toward environmental issues to raise their environmental awareness and thereby boost
their positive attitude toward purchasing energy-efficient home appliances.
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Appendix A

Construct Measurement Items Sources

Attitude toward purchasing
energy-efficient

home appliances

AT1: It is a great idea to purchase energy-efficient home appliances
because of the numerous benefits they offer.

[15,20]AT2: Purchasing energy-efficient home appliances is a wise choice.
AT3: I feel happy when purchasing energy-efficient home appliances
because of the numerous benefits they offer.

https://tinyurl.com/j46f8hj4
https://tinyurl.com/4unxfej9
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Construct Measurement Items Sources

Subjective norm

SN1: My family or friends think that I should purchase
energy-efficient home appliances instead of nonefficient ones.

[15,20]SN2: Most people I care about purchase energy-efficient home
appliances instead of nonefficient ones.
SN3: People I value think you should buy green products

Perceived behavioral control

PCB1: If I had a choice, I would purchase energy-efficient home
appliances over nonefficient ones.

[15,20]PCB2: If I could, I would purchase energy-efficient home appliances
instead of nonefficient ones.
PCB3: It is mostly up to me whether or not to buy energy-efficient
home appliances.

Intention to purchase
energy-efficient

home appliances

INT1: If I needed to purchase home appliances, I would purchase
energy-efficient ones over nonefficient ones.

[15,20]INT2: I plan to purchase energy-efficient home appliances in the
near future.
INT3: If given the opportunity in the future, I would be willing to try
to purchase energy-efficient home appliances.

Functional value

FV1: Energy-efficient home appliances feature advanced technology.

[13,33,36]
FV2: Energy-efficient home appliances boast stable quality.
FV3: Energy-efficient home appliances possess efficient functions.
FV4: Energy-efficient home appliances are well made.

Price value

PV1: Energy-efficient home appliances save electricity costs.

[13,32,36,41–43]
PV2: Energy-efficient home appliances are reasonably priced.
PV3: You can apply for tax returns or government subsidies when
purchasing energy-efficient home appliances, rendering them a
great bargain.

Emotional value

EMV1: Buying energy-efficient home appliances brings more joy to
me than buying regular home appliances does.

[32,33,36,43,44,80–82]
EMV2: Buying energy-efficient home appliances rather than regular
home appliances makes me feel like a better person.
EMV3: Buying energy-efficient home appliances rather than regular
home appliances makes me feel like I am contributing to
something good.

Social value

SV1: Buying energy-efficient home appliances leaves a good
impression on others.

[33,40,47,48,82,83]SV2: Buying energy-efficient home appliances enables me to feel
recognized by others.
SV3: Buying energy-efficient home appliances helps me create a
positive image in my peer groups.

Environmental value

EV1: Using energy-efficient home appliances helps alleviate
energy shortages.

[13,49,50]EV2: Using energy-efficient home appliances helps reduce
carbon emissions.
EV3: Using energy-efficient home appliances helps mitigate global
warming problems.

Environmental awareness

EA1: I am concerned about energy shortage issues.

[18,56,84]
EA2: I am concerned about carbon emission issues.
EA3: I am concerned about climate change issues.
EA4: I am willing to protect the environment to the best of my ability.
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