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stan who are facing the critical situation of COVID-19 era and
situation will badly affect the energy situation when COVID-19 will end

applying structure equation modelling through smart-PLS 3.3. Results show that
kn@wledge of eco-labels has significant impact on perceived functional values, green trust
and purchase intention of energy efficient home appliances. Results further indicate that
consumers social responsibility has significant impact on personal norms and purchase
intention of energy efficient home appliances. Moreover, functional value and green trust
mediates the relationship of knowledge of eco-labels and purchase intention of energy
efficient home appliances. Furthermore, attitude towards energy efficient appliances
mediates the relationship between consumers social responsibility and purchase
intention but surprisingly no mediating affect of attitude between consumer social
responsibility and purchase intention of energy efficient home appliances. This study
presents an antecedent model for predicting energy-efficient home appliances based on
consumer awareness. This study will help companies for technology innovation and
improvements in the efficiency of household appliances are among the key functional
values that companies should emphasize, in order to attract consumers to value the
surprising energy-saving effects of appliances.

Keywords: eco-labels, consumer social responsibility, functional value, green trust, energy efficiency, purchase
intention
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INTRODUCTION

Household electrical appliances have sparked a massive increase
in energy consumption, resulting in increased levels of pollution.
A non-energy-efficient appliance can also waste electricity, which
is counterproductive to reducing emissions and saving energy. A
move toward energy-efficient appliances could help alleviate the
current situation, where severe ecological and environmental
problems exist (Tan et al., 2017; Ahmad et al., 2021a).

Since the mid-1980s, ecological behavior has shifted
dramatically toward a higher standard of living for people. In
addition to contributing to an excellent quality of life, a good
environment also boosts economic growth (Joshi et al., 2019;
Ahmad et al., 2022). People are developing and evolving, and as a
result there is a growing need for better services like computers,
mobile phones, the internet, televisions, and fast trains
(Elavarasan et al, 2021a). Ecological development and
reduction of greenhouse gas emissions can be boosted by
utilizing resources efficiently (Wang et al, 2019). Eco-
efficiency is the process of using resources efficiently to
achieve these goals. From 2011 to 2030, energy consumption
is expected to increase by 36% (Nguyen et al, 2017).
Approximately 80% of greenhouse gas emissions are attributed
to fossil fuels (Guomin Li et al., 2019). Middle-income economies
consume the most fossil fuels due to their reliance on energy for
economic development. By 2050, energy efficiency is expected to
reduce greenhouse gas emissions by 50%, according to the
American Council for Energy-Efficient Economy (ACEE
Reduced greenhouse gas emissions and increased econom
growth are linked to middle-income countrj
efficiency (Wang J et al,, 2017).

The energy sector has experienced tremen
the world. Developed countries

Elavarasan et al., 2021b). T
expected to rise by 30% i

Asians have access to ¢
world’s population. According to population statistics, Pakistan is
the fifth largest nation in th@World. It has the highest population
growth rate (2.0%). Pakistan consumes 85% of its energy
domestically. Increasing usage of home appliances by the
middle class will further increase the consumption of domestic
energy (Bhutto et al.,, 2021; Elavarasan et al., 2022a).

The marketing of energy-efficient appliances has led to
increasing familiarity among Pakistani consumers. Pakistan’s
appliance market has not gained a lot of market share from
energy-efficiency appliances (Al et al., 2021). In light of current
sales figures, it is apparent that energy-efficient appliances are
sometimes several times as expensive as common appliances. The
poor price/performance ratio discourages many consumers from
buying it, which lowers their enthusiasm (Hua & Wang, 2019;
Gul et al, 2021a). The savings on electricity bills are not
considered sufficient for many consumers to justify the higher
price of these new and advanced energy-efficient appliances
(Jamil et al, 2021a). Moreover, energy-efficient appliances are

made from better materials, have better internal components, and
have better external hardware than typical appliances, but
consumers are not aware of these advantages. Energy-efficient
appliances therefore don’t attract new customers (Abu-Elsamen
et al., 2019; Elavarasan et al., 2022b).

The study explores how consumers are likely to purchase
energy-efficient products in the context of an analytical
framework. A model is developed that accounts for important
factors influencing consumers’ decisions. Akroush et al. (2019)
asserted that positive attitudes are indicators of intentions. The
importance of product labels was emphasized by Jhanji (2021).
They also said that developing a favorable attitude to the product
involves information on the labeling. Eco-labels promote the
trustworthiness of green products and do so by reducing
information asymmetry. To make environmentally friendly
products acceptable, it is imperative to understand how eco-
labels work (Gul et al, 2021b). Consumers who are
environmentally conscious care e environment and want
to help improve the qualif onment. Consumers’
perceived, and trust
pecological behavior (Liu

ome appliances that are energy-efficient are
discussed in literature as a way to reduce energy
ption (Jamil et al., 2022). It seems, however, that very little
résearch has been conducted regarding consumers’ knowledge of
eco-labels and the benefits of energy-efficient products. Following
COVID-19, the study’s findings will be valuable to policymakers
and strategists seeking to increase adoption of energy-efficient
home appliances.

LITERATURE REVIEW AND HYPOTHESES
DEVELOPMENT

Knowledge of Eco-Labels, Functional
Value, Green Trust and Purchase Intention

In the green product market, eco-labels are important marketing
tools to reduce information asymmetry. With the promotion of
green products, eco-labeling is becoming more prevalent at both
business and communication levels (Ahmad B, et al., 2021;
Apipuchayakul & Vassanadumrongdee, 2020). Consumers’
perception and evaluation of eco-labels are particularly related
to their knowledge of eco-labels (Naseem et al., 2020). When
consumers evaluate eco-labels in a holistic way, this reduces
information asymmetry about green products, which leads to
more informed decisions. Al-Gasawneh & Al-Adamat (2020)
concluded on consumer preferences for certified wood showed
that knowledge about eco-labels plays a big role in consumer
preferences. The study of Issock et al. (2018) showed how the
consumers’ ecological behavior is shaped by their knowledge and
trust of eco-labels. The importance of eco-labels has been
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emphasized by Yue et al. (2021), who suggest that learning about
eco-labels will lead people to buy greener products. Consumers
are more likely to believe eco-labels are credible and this helps
them make better decisions when purchasing products. As Lopes
& Veiga (2019) examined the factors affecting organic food,
brands and reputations, labels, and the certification bodies’
reputations were deemed integral to establishing the
consumers’ trust. Researchers have brought forth the
importance of eco-label knowledge in establishing a trust for
eco-label products (Irfan et al, 2021a). The arguments above
suggest that product values and green trust will be affected by eco-
label knowledge. Hence, we proposed following hypotheses:

H1: Consumer’s perceived knowledge of eco-labels has
significant impact on purchase intention of energy efficient
appliances.

H2: Consumer’s perceived knowledge of eco-labels has
significant impact on perceived functional value of energy
efficient appliances.

H3: Consumer’s perceived knowledge of eco-labels has
significant impact on perceived green trust.

H4: Perceived functional value has significant impact on
purchase intention of energy efficient home appliances.

H5: Perceived green trust has significant impact on purchase
intention of energy efficient home appliances.

Consumer’s Social Responsibility, Personal

Norms, Attitude and Purchase Intention
Social responsibility is the most influential factor to the
consumption of energy efficient appliances amg

n %

Song et al, 2019). Generally, consumer
relates to the willingness of consume
interests of others, perform their
to, and honor their promises.
consumer social responsibili
deliberate decisions abg
moral beliefs. Zhan
that it is their responsi
was conceptualized as th
2020; Irfan et al., 2021c). a matter of fact, personal norms
define a person’s standards of behavior and ethical beliefs, as well
as his or her beliefs about what is right or wrong toward certain
objects. Responsibility is the driving force behind moral
obligation (Joshi et al., 2019; Ahmad et al., 2020a; Islam et al.,
2022). Norms and values affect how people feel responsible for
exhibiting prosocial behaviors. Individuals’ attributions of
responsibility for their behavior can affect their norms
regarding behavior, according to studies (Khan et al, 2021;
Nuvvula et al., 2022). An individual’s personal norms become
more firmly established if he or she is responsible for a certain
behavior. In the same manner, individuals who feel responsible
for supporting energy efficient products purchase these products
with higher personal standards (Ali et al., 2019).

The attitude of an individual is defined as a preference
towards certain objects, ideas, or behaviors. Researchers have
hypothesized that attitude is the judgement and evaluation of a

particular object based on its abstract associations, and a
psychological tendency that has its expression in the degree
of favor or disfavor one accords to it (Aguiar-Quintana et al.,
2021; Naseem et al., 2021; Razzaq et al., 2021). An individual’s
likelihood of purchasing a particular product is defined as his
or her purchasing intention. A person’s purchasing intention
can be used to measure their likelihood to purchase a certain
product. If a consumer has a positive attitude towards a
product, the greater the likelihood that he/she will purchase
the product (Ahmad, et al., 2021b; Chavez et al., 2020; Razzaq
et al., 2020). An individual’s attitude toward a certain product
is measured by their positive or negative evaluations thereof
(Jamil et al., 2021b; Tanveer et al., 2021). An attitude is defined
as a set of beliefs, feelings, and thoughts towards a product,
which leads to a specific action to be taken. The attitudes of
consumers toward buying energy-efficient products
significantly changed their intentions to buy such products
(Nguyen et al., 2018). Hen e proposed following
hypotheses:

H6: Consumer’s per:

sibility has significant
cient home appliances.

has significant impact on purchase intention of
efficient home appliances.

H10: Perceived attitude towards energy efficient appliances
has significant impact on purchase intention of energy efficient
home appliances.

Mediating Role of Perceived Functional

Value
Consumers need to keep an eye on the functions of eco-
friendly products when purchasing them (Abu-Elsamen
et al,, 2019; Irfan et al., 2020; Wu et al., 2021). Functional
values are based on the quality, durability, and cost of the
product. It is clear from the preference of environmentally
friendly consumers for products such as aerosols, natural
ingredients in  cosmetics, organic vegetables, and
biodegradable products that fair prices play a significant
role in their decisions (Gahlot Sarkar et al., 2019; Sarfraz
et al., 2021; Xiang et al., 2022). Consumers’ decisions on
energy-efficient refrigerators are largely influenced by their
price and durability. The functional value of products is
strongly associated with purchase intentions and product
usage, suggests research. Buying energy-efficient appliances
requires a focus on functional values (Akroush et al., 2019;
Ahmad et al, 2020b). Hence, we proposed following
hypothesis:

H11: Perceived functional value mediates the relationship of
perceived knowledge of eco-labels and purchase intention of
energy efficient home appliances.
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Perceived Functional
Value

_
SR

Green Trust

Knowledge of Eco-
Labels

Consumer Social
Responsibility
towards energy
efficiency

~—

Personal Norms
towards Energy
Efficient appliances

—

Perceived Attitude
towards buying
Energy Efficient
appliances

Purchase
Intention

FIGURE 1 | Conceptual framework.

Mediating Role of Green Trust
Consumer behavior is fundamentally influenced by trust. The idea is

that one party expects another to perform the task. Several studies
have found that trust predicts purchase intentions of consum
including Chen et al. (2015). Guangxia Li G et al. (2021) argues th:
green trust is one of the critical factors affectin

Mohsin et al., 2021). Despite
consumers’ trust is sommeti
intentions. A study b

Several studies have reli¢
environmentally friendly duct, but the results have been
inconsistent. Green trust can, therefore, influence consumers’
intentions to purchase energy-efficient appliances (Awan et al,
2021a; Sreen et al,, 2021). Hence, we proposed following hypothesis:

H12: Perceived green trust mediates the relationship of
perceived knowledge of eco-labels and purchase intention of
energy efficient home appliances.

Mediating Role of Personal Norms

Personal norms are the standards of expectation faced by each
individual towards a given object and are based on a set of values
that are internalized and applied accordingly (Nguyen et al.,
2021). Several researchers have proposed that an individual’s
beliefs about a behavior shape the way in which he or she
responds to that behavior. In other words, attitude toward a
particular behavior stems from an individual’s assessment of the
behavior’s value (Awan FH. et al, 2021; Siyal et al, 2021).

esults in a positive outcome, they adopt a positive
e toward it (Nguyen et al., 2019). Hence, we proposed
féllowing hypothesis:

H13: Consumer’s Perceived personal norms mediate the
relationship of consumer’s perceived social responsibility and
purchase intention of energy efficient home appliances.

Mediating Role of Perceived Attitude

A person’s attitude is a “state of mental readiness acquired by
experience” affecting responses towards people, objects, and
situations. Several studies indicate that consumers’ positive
attitude plays a significant role in determining their
environmental behavior (Zhang & Tao, 2020; Shimul et al,
2021). Various researchers have concluded that attitude is a
significant determinant of energy-efficient appliance purchases.
Purchasing intentions among consumers are influenced by their
attitudes towards energy-efficient home appliances (Awan et al.,
2021c; Joshi et al, 2022). Hence, we proposed following
hypothesis:

H14: Consumer’s perceived attitude mediate the relationship
of consumer’s perceived social responsibility and purchase
intention of energy efficient home appliances (see Figure 1for
all relationships).

METHODOLOGY

A well-structured questionnaire has been distributed to the
consumers who are coming to home appliances sections in
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TABLE 1 | Reliability and validity analysis.
Constructs Items

Perceived Attitude PA1
PA2
PA3
Consumer Social Responsibility PCSR1
PCSR2
PCSR3
Perceived Functional Values PFV1
PFV2
Green Trust PGTA1
PGT2
PGT3
PGT4
Purchase Intention PI1
PI2
PI3
Perceived Knowledge of Eco-Labels PK1
PK2
PK3
Personal Norms PPN1
PPN2
PPN3

Loadings

0.815
0.842
0.850
0.852
0.855
0.788
0.901
0.858
0.792
0.842
0.851
0.867
0.881
0.853
0.877
0.836
0.898
0.867
0.911
0.848
0.850

Ca

0.785

0.778

0.709

0.859

0.841

0.835

0.841

0.874

0.871

0.872

0.904

0.904

0.901

03

AVE

0.699

0.692

0.774

0.703

0.758

0.753

0.757

PFV1

PFV2

PK1
PK2

PK3

PCSR1
PCSR2

PCSR3

PPN1
PPN2

PPN3

FIGURE 2 | Measurement model.

PGT1

PGT2

PGT3

PGT4

PI1

PI2

PI3

PAT1

PA2

PA3

different shopping malls, students in different public sector
universities and family parks in five major cities of Pakistan.
Non-probability convenience sampling technique was used to
collect data from respondents. Initially a pilot study has been
carried out 50 participants. After the pilot study it was found that
there is some ambiguity in the statements of questionnaire items

and respondents cannot understand properly what actually we
want to ask from them. To resolve this issue, we take from two
academic experts of consumer behavior studies, they critically
study our questionnaire and recommended some changes in the
statements of questionnaire items and recommended that
number of items should remain. After the revisions
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TABLE 2 | Fornell-larcker criterion.

Constructs PA CSR PFV  PGT Pl PK PPN
PA 0836 0832 0880 0838 0871 0867 0.870
CSR 0.443

PFV 0.399  0.408

PGT 0522 0577 0493

PI 0561 0521 0476 0593

PK 0.300 0480 0395 0405 0418

PPN 0409 0650 0406 0589 0398 0410

Note(s): PK, perceived knowledge; CSR, consumer social responsibility; PFV, perceived
functional value; GT, green trust; PN, personal norms; PA, perceived attitude; P,
purchase intention.

recommended by academic experts, we were able to draft final
form of questionnaire and started to collect data. The sample size
was determined by using proposed criterion of Kline (2015). He
suggested at least ten responses per item. We have 23 items in our
questionnaire and we need minimum 230 sample size. To
increase reliability and wvalidity, 350 questionnaires were
distributed to research participants and received back after the
given time to fill the questionnaire. Four Ph.D. scholars were
selected as volunteers to collect data in multiple locations
including shopping malls, supermarkets and universities in five
metropolitan cities of Pakistan. After the screening of
questionnaires, we found some mistakes and incomplete
responses and we excluded 24 incomplete questionnaires from
final sample and now the final sample size is 326.

Questionnaire and Measurement
Before drawing the questionnaire items, w
undertook a detailed literature review r

sections. First, perceived k
measured with three item

with five items and these{if€ms were adapted from the past
study of Chen & Chang, (2012). Personal norms were
measured with three items adapted from the study of Khare
(2015). Attitude towards energy efficient appliances was
measured with three items and these items were adapted
from the study of Taylor & Todd, (1995). Purchase
Intention of energy efficient appliances was measured three
items developed by Wang Z et al. (2017). All items were
measured on a five-point Likert scale.

Common Method Variance

In a survey sample, common method bias is a significant
problem. Harman’s single-factor test was applied to analyze
the common method bias in this research (Podsakoff et al.,
2003). As stated by Harman (1976), a single-factor test was
established to determine the existence of CMV among
constructs. The data revealed that all sample items were

TABLE 3 | Heterotrait-monotrait ratio.

Constructs PA CSR PFV PGT PI PK PN
PA 0.568 0.549 0.629 0.694 0.496 0.475

CSR

PRV 0.530

PGT 0.634 0.703

Pl 0.688 0.642 0.603

PK 0.367 0.595 0.513 0.477

PN 0.495 0.787 0.5623 0.685 0.461

Note(s): PK, perceived knowledge; CSR, consumer social responsibility; PFV, perceived
functional value; GT, green trust; PN, personal norms; PA, perceived attitude; Pl
purchase intention.

classified into 23 distinct factors, with the first component
accounting for 39.273 percent of the total variance, less than
the proposed criterion of 50 pe (Appendix Table Al).
Furthermore, we applied conduct a thorough
collinearity evaluatio to Kock (2015) and

-SEM is a multiphase analysis that first evaluates the
rement model and then assesses the structural model
(Ringle et al, 2020). The measurement model requirement
ensures that only constructs with adequate items loading,
convergent validity, composite reliability (CR), and
discriminant validity will be considered significant and used in
the structural model. The bootstrapping approach evaluates path
coefficients and assesses their magnitude in structural model
evaluation. Preacher & Hayes (2008) method was employed in
terms of mediation evaluation because it is a more specific way for
testing mediating effects and is more suited for use with the PLS-
SEM methodology (Hayes, 2009; Hair Jr et al., 2014). For data
analysis, the PLS-SEM tool has been used in most recent
management research studies (Shujahat et al, 2019; Usman
Shehzad et al., 2022).

Measurement Model Assessment

The measurement model was subjected to a first-phase
assessment in order to establish the constructs’ reliability and
validity Hair et al. (2016a). During the evaluation of the
measurement model, two factors were deleted due to low
loadings, and the remaining ones were greater than the
recommended value of 0.70. Except for PFV3 and PGTS5, all
questions were included in the final measurement model. The
factor loadings in Table 1 and Figure 2 are greater than the
recommended threshold of 0.70. Similarly, the AVE and CR of all
constructs are equal to or greater than the recommended
standards value of 0.50 and 0.70, respectively. This leads to
the development of convergent validity and reliability.
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TABLE 4 | Effects size, coefficient of determination, blindfolding results.

Constructs F? R? Q?
PA PFV GT PI PN Enogenouse Enogenouse
Constructs Constructs
CSR 0.244 0.185 0.197 0.035 0.732 0.196 0.135
PK 0.019
PA 0.107
PFV 0.029 0.156 0.118
GT 0.079 0.164 0.112
PI 0.499 0.361
PPN 0.013 0.423 0.310

Note(s): PK, perceived knowledge; CSR, consumer social responsibility; PFV, perceived functional value; GT, green trust; PN, personal norms; PA, perceived attitude; Pl, purchase

intention.

TABLE 5 | Hypotheses results.

Relationships Path Coefficient
[T-Statistics]
H1 PK - > Pl 0.116 [2.088]
H2 PK - > PFV 0.395 [7.373]
H3 PK->GT 0.405 [8.966)
H4 PFV - > Pl 0.146 [2.719]
H5 GT - > Pl 0.285 [3.158]
H6 CSR - > Pl 0.192 [2.691]
H7 CSR - > PN 0.650 [17.479]
H8 CSR - > PA 0.443 [7.347]
H9 PN - > PI -0.116 [1.665]
H10 PA - > PI 0.282 [6.037]
Indirect Effects
H11 PK->PFV-> Pl 0.058 [2.413]
H12 PK->GT->PI
H13 CSR- > PN- > Pl
H14 CSR- > PA- > PI

Note(s): PK, perceived knowledge; CSR, consumer sogi
intention.

Further, the
heterotrait-monotrai
discriminant validity o

criteria and
used to validate the
t réSearch (Hair et al., 2016a).
Using the Fornell-La eria, Table 2 shows that
discriminant validity has confirmed since the top value
of variables correlations in each column is the maximum (Hair
et al., 2016b). The values of HTMT ratios should be less than 0.85
according to the HTMT ratios criteria; nevertheless, ranges up to
0.90 are allowed (Hair et al., 2016a). As shown in Table 3, all
HTMT ratios are below 0.85, indicating that discriminant validity
has been verified for the current research model.

Structural Model Assessment

The findings show that the R2 and Q2 values for PA are 0.196 (Q2
= 0.135), PFV 0.156 (Q2 = 0.118), PGT 0.164 (Q2 = 0.112), PI
0.499 (Q2 = 0.361), and PPN 0.423 (Q2 = 0.310). The R2 values
indicate the model’s in-sample predictive potential (Sarstedt et al.,
2014) since they are more than the necessary threshold of 0.10.
Also, Q2 values larger than 0 suggest appropriate predictive
relevance. Likewise, effect sizes (f2) are computed to determine
the amount to which a predicting (exogenous) variable adds to an

p Values Results

Supported

Supported

Supported

Supported

X Supported

047, 0.329] Supported

[0.575, 0.720] Supported

[0.326, 0.560] Supported
[-0.243, 0.025] Not Supported

[0.172, 0.396] Supported

[0.015, 0.109] Supported

[0.044, 0.190] Supported
[-0.159, 0.017] Not Supported

[0.069, 0.197] Supported

endogenous variable’s R2 value. The results in Table 4
demonstrate that the effect sizes of the variables in this study
range from small to large, confirming the model’s strength (Hair
et al., 2016a).

After compulsory evaluation of measurement model,
evaluation of structural model test was done in the second
phase. Bootstrap resampling technique with 5,000 resamples
(Ringle et al., 2020; Gul et al,, 2021c) was utilized to establish
the significance of direct and indirect paths. Table 5 lists the test
outcomes of hypotheses intended for direct and indirect
associations (see Figure 3).

First, we assessed the direct relationships before looking at the
mediation effects. Results in table 5 revealed that PK was
significantly associated with PI (8 = 0.116, p = 0.037), PEV (f
=0.395, p < 0.001), and PGT (f = 0.405, p < 0.001). Therefore,
H1, H2 and H3 were supported. Similarly, PFV (8 = 0.146, p <
0.01) and PGT (B = 0.285, p < 0.01) were also significantly
associated with PI and study results supporting H4 and H5.
Moreover, results revealed that PCSR was also significantly
associated with PI (8 = 0.192, p < 0.01), PPN (8 = 0.650, p <
0.001), and PA (3 = 0.443, p < 0.001). Therefore, findings confirm
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PFV1
PFV2
PK1
PK2
PK3
PK
PCSR1
178
PCSR2 ¢——35418
25632
PCSR3
17.479
PPN1
g
PPN2  4—299% ——
37.191
PPN3
PPN
FIGURE 3 | Structural model.

PGT1
PGT2
PGT3
8966 PGT4
2719
2088 PI1
PI2
2.6917‘ PI3
1.665
7.347
PA1
PA2
PA3

\/
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DISCUSSION AND CONCLUSION

In the study, despite strong theoretical grounds for the prediction
in previous studies, consumers’ purchase intentions for energy-
efficient appliances were predicted in Pakistan. In previous
studies, the authors examined consumer intentions to buy
energy-efficient appliances, but failed to uncover whether
consumer perceptions of their social responsibility or personal
norms impacted their buying decisions. An investigation of
consumer intentions to purchase energy-efficient appliances
was conducted using a conceptual framework in this study.
Consumer knowledge of eco-labels impacts green trust and the
functional value of products significantly and strongly, as found

us studies. As a result, eco-label knowledge can
bute to the overall value of a product and establish trust.
e finding is consistent with Khare (2015), claiming that
consumer social responsibility has a positive impact on
consumers’ attitudes towards energy-efficient appliances. It
was confirmed that consumers’ social responsibility influences
perceived consumer norms, which is similar to Schuitema et al.
(2020). These findings reveal consumers’ intention to reduce
environmental issues. In addition, consumers’ expectations as
well as their view of energy-efficient appliances was associated
with the intention to purchase them.

Consumer expectations and attitudes greatly influence
consumers’ choice of energy-efficient appliances, according to
Trotta (2018) and Oikonomou et al. (2009). In contrast, previous
studies on purchase intention examined the influence of
functional attributes on purchase intentions and found the
influence to be positive (Orlov & Kallbekken, 2019; Gul et al.,
2021d). According to Mazhar et al. (2022), green trust did not
have any significant influence on purchase intention, which was
reiterated in this study. Consumption of eco-friendly products is
not given much importance by consumers because they are
skeptical about their functional values. Overall, the results
showed that the proposed model is highly applicable to eco-
friendly products purchases because its predictive capability
is high.

D
C

Theoretical Implications
In contrast to previous studies, this study makes significant
contributions. Initially, this study presented an antecedent
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model for predicting energy-efficient home appliances based on
consumer awareness of eco-labels and functional values. It differs
from previous studies that have focused primarily on the general
understanding of the environment and attitudes toward
purchasing energy-efficient appliances (Zhao et al., 2020). The
current study focuses primarily on eco-label knowledge. It is a
strategic marketing tool to create a positive image about eco-
friendly products and to encourage customers to buy them.
Additionally, the conceptual model was tested in a developing
country (Pakistan). Consumer attitudes toward social
responsibility and consumer norms regarding the purchase of
eco-friendly products are both important factors in determining
whether they will buy eco-friendly products. When eco-label
knowledge is combined with consumer perceptions of
customer responsibility and consumer norms, the probability
of eco-friendly behavior is improved following COVID-19.

Managerial Implications

Researchers have found that home appliances that are energy-
efficient are more likely to be purchased by consumers, and their
findings can provide marketing and policy makers with
guidelines. Promotion and development of energy-efficient
products are largely the responsibility of marketers and policy-
makers. It is essential to establish a standard for eco-labeling and
to strengthen its supervision in the country. Thus, consumers’
trust in and decisions about buying energy-efficient appliances
are largely influenced by the information on ecolabels (Gahlot
Sarkar et al., 2019). It is also crucial for companies to help devel
and promote energy-efficient home appliances. Technology
innovation and improvements in the efficiency o
appliances are among the key functiona @
companies should emphasize, in order to S
value the surprising energy-saving ef]
providing information on how
appliances, eco-label designs
money. In turn, it indicates
people back from buying
confidence will be bui
schemes promoted by
attitudes and perceptio
influenced by consumers’ al responsibility, which supports
the significance of environmental values (Abu-Elsamen et al.,
2019). Consequently, eco-labels are a good way of making sure

REFERENCES

Abu-Elsamen, A. A., Akroush, M. N., Asfour, N. A, and Al Jabali, H. (2019).
Understanding Contextual Factors Affecting the Adoption of Energy-Efficient
Household Products in Jordan. Sampj 10 (2), 314-332. doi:10.1108/SAMP]J-05-
2018-0144

Aguiar-Quintana, T., Nguyen, T. H. H., Araujo-Cabrera, Y., and Sanabria-Diaz,
J. M. (2021). Do job Insecurity, Anxiety and Depression Caused by the COVID-
19 Pandemic Influence Hotel Employees’ Self-Rated Task Performance? the
Moderating Role of Employee Resilience. Int. J. Hospitality Manage. 94, 102868.
doi:10.1016/j.ijhm.2021.102868

Ahmad, B., Da, L., Asif, M. H,, Irfan, M., Ali, S., and Akbar, M. I. U. D. (2021).

Understanding the Antecedents and Consequences of Service-Sales

consumers are informed about how emissions can be reduced by
utilizing energy-efficient appliances. By advertising and
marketing campaigns, consumers should also be encouraged to
save energy by using energy-saving appliances.

Limitations and Future Research Directions
We have attempted to present a holistic model in this study.
Future research should address some limitations. Results may
be limited in their generalizability when self-reported data
are used. It may be possible for future researchers to evaluate
consumers’ actual consumption of energy-efficient products
by using longitudinal data or by using experimental design.
In this study, constructs such as self-identity and altruism
were included as potential constructs to predict purchase
intention, however many other constructs could also be used.
Its focus is on a single country i.e., Pakistan. To increase
generalizability, future studies need to include more
countries.

DATA AVAI MENT

clusions of this article will be
, without undue reservation.

THOR\,CONTRIBUTIONS

11 s listed have made a substantial, direct, and intellectual
bution to the work and approved it for publication.

FUNDING

This paper is partly supported by “National Social Science
Foundation of China (No. 19ZDA081).

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at:
https://www.frontiersin.org/articles/10.3389/fenrg.2022.863127/
full#supplementary-material

Ambidexterity: a Motivation-Opportunity-Ability (MOA) Framework.
Sustainability 13 (17), 9675. doi:10.3390/sul3179675

Ahmad, B., Irfan, M., Salem, S., and Asif, M. H. (2022). Energy Efficiency in the
Post-COVID-19 Era: Exploring the Determinants of Energy-Saving Intentions
and Behaviors. Front. Energ. Res. 9, 824318. doi:10.3389/fenrg.2021.824318

Ahmad, M., Akhtar, N, Jabeen, G., Irfan, M., Khalid Anser, M., Wu, H., et al.
(2021a). Intention-based Critical Factors Affecting Willingness to Adopt Novel
Coronavirus Prevention in Pakistan: Implications for Future Pandemics. Ijerph
18 (11), 6167. doi:10.3390/ijerph18116167

Ahmad, M., Iram, K., and Jabeen, G. (2020a). Perception-based Influence Factors
of Intention to Adopt COVID-19 Epidemic Prevention in China. Environ. Res.
190, 109995. doi:10.1016/j.envres.2020.109995

Ahmad, M., Jabeen, G., Irfan, M., Isik, C., and Rehman, A. (2021b). Do inward
Foreign Direct Investment and Economic Development Improve Local

Frontiers in Energy Research | www.frontiersin.org

April 2022 | Volume 10 | Article 863127


https://www.frontiersin.org/articles/10.3389/fenrg.2022.863127/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fenrg.2022.863127/full#supplementary-material
https://doi.org/10.1108/SAMPJ-05-2018-0144
https://doi.org/10.1108/SAMPJ-05-2018-0144
https://doi.org/10.1016/j.ijhm.2021.102868
https://doi.org/10.3390/su13179675
https://doi.org/10.3389/fenrg.2021.824318
https://doi.org/10.3390/ijerph18116167
https://doi.org/10.1016/j.envres.2020.109995
https://www.frontiersin.org/journals/energy-research
www.frontiersin.org
https://www.frontiersin.org/journals/energy-research#articles

Jamil et al.

RETRACTED ON 07 AUGUST 2025

Energy Efficiency in Post-COVID Era

Environmental Quality: Aggregation Bias Puzzle. Environ. Sci. Pollut. Res.,
1-21. doi:10.1007/s11356-021-12734-y

Ahmad, M., Jabeen, G., Irfan, M., Mukeshimana, M. C., Ahmed, N., and Jabeen, M.
(2020b). Modeling Causal Interactions between Energy Investment, Pollutant
Emissions, and Economic Growth: China Study. Biophys. Econ. Sust 5 (1), 1-12.
doi:10.1007/541247-019-0066-7

Akroush, M. N., Zuriekat, M. I, Al Jabali, H. 1., and Asfour, N. A. (2019).
Determinants of Purchasing Intentions of Energy-Efficient Products. Ijesm
13 (1), 128-148. doi:10.1108/IJESM-05-2018-0009

Al-Gasawneh, J. A,, and Al-Adamat, A. M. (2020). The Mediating Role of E-word
of Mouth on the Relationship between Content Marketing and green purchase
Intention. j.msl 10 (8), 1701-1708. doi:10.5267/j.ms].2020.1.010

Ali, M. R, Shafig, M., and Andejany, M. (2021). Determinants of Consumers’
Intentions towards the Purchase of Energy Efficient Appliances in Pakistan: An
Extended Model of the Theory of Planned Behavior. Sustainability 13 (2), 565.
d0i:10.3390/5u13020565

Ali, S., Ullah, H., Akbar, M., Akhtar, W., and Zahid, H. (2019). Determinants of
Consumer Intentions to purchase Energy-Saving Household Products in
Pakistan. Sustainability 11 (5), 1462. doi:10.3390/sul1051462

Apipuchayakul, N., and Vassanadumrongdee, S. (2020). Factors Affecting the
Consumption of Energy-Efficient Lighting Products: Exploring purchase
Behaviors of Thai Consumers. Sustainability 12 (12), 4887. doi:10.3390/
sul2124887

Awan, F. H., Dunnan, L., Jamil, K., Mustafa, S., Atif, M., Gul, R. F., et al. (2021b).
Mediating Role of Green Supply Chain Management between Lean
Manufacturing Practices and Sustainable Performance. Front. Psychol. 12,
810504. doi:10.3389/fpsyg.2021.810504

Awan, F. H,, Dunnan, L., Jamil, K., Gul, R. F.,, Guangyu, Q., and Idrees, M. (2021a).
Impact of Role Conflict on Intention to Leave Job with the Moderating Role of
Job Embeddedness in Banking Sector Employees. Front. Psychol., 4866. doi:10.
3389/fpsyg.2021.719449

Awan, F. H,, Liu, D., Anwar, A., Jamil, K., Qin, G., and Gul, R. F. (2021¢). Mediating
Role of Innovative Climate Among Leadership and Employee Performance in
Textile Exporting Firms of Pakistan. Industria Textila 72 (6), 613-618. doi:
35530/it.072.06.20206

Bhutto, M. Y., Liu, X., Soomro, Y. A., Ertz, M., and Baeshen, Y. (2021
Energy-Efficient home Appliances: Extending the Theory of
Sustainability 13 (1), 250.

Chavez, R, Yu, W, Sadiq Jajja, M. S., Lecuna, A.,
Entrepreneurial Orientation Improve Sustaj

1002/bse.2496
Chen, Y.-S,, Lin, C.-Y., and Weng, C,

su70810135

Chen, Y. S., and Chang, C. H?
Decis. 50 (3), 502-520. doi:

Elavarasan, R. M., Pugazhendhi; afiullah, G. M., Irfan, M., and Anvari-
Moghaddam, A. (2021b). A Mover View over Effectual Approaches on
Pandemic Management for Sustainable Cities - the Endowment of
Prospective Technologies with Revitalization Strategies. Sustain. Cities Soc.
68, 102789. doi:10.1016/j.5¢s.2021.102789

Fang, Z., Razzaq, A., Mohsin, M., and Irfan, M. (2022). Spatial Spillovers and
Threshold Effects of Internet Development and Entrepreneurship on green
Innovation Efficiency in China. Technol. Soc. 68, 101844. doi:10.1016/j.techsoc.
2021.101844

F. Hair Jr, J. J., Jr, Sarstedt, M., Hopkins, L., and G. Kuppelwieser, V. V. (2014).
Partial Least Squares Structural Equation Modeling (PLS-SEM). Eur. Business
Rev. 26 (2), 106-121. doi:10.1108/EBR-10-2013-0128

Gahlot Sarkar, J., Sarkar, A., and Yadav, R. (2019). Brand it green: Young
Consumers’ Brand Attitudes and purchase Intentions toward green Brand
Advertising Appeals. Yc 20 (3), 190-207. doi:10.1108/YC-08-2018-0840

Gul, R. F, Dunnan, L., Jamil, K., Awan, F. H,, Ali, B., and Qaiser, A. (2021a).
Abusive Supervision and its Impact on Knowledge Hiding Behavior Among
Sales Force. Front. Psychol. 6138. doi:10.3389/fpsyg.2021.800778

Gul, R. F, Liu, D., Jamil, K., Baig, S. A., Awan, F. H., and Liu, M. (2021b). Linkages
between Market Orientation and Brand Performance with Positioning

Strategies of Significant Fashion Apparels in Pakistan. Fashion and Textiles
8 (1), 1-19. doi:10.1186/540691-021-00254-9

Gul, R. F,, Liu, D., Jamil, K., Hussain, Z., Awan, F. H., Anwar, A., et al. (2021c).
Causal Relationship of Market Orientation and Customer-Based Performance
of Fashion Apparel Brands. FIBRES TEXTILES EASTERN EUROPE 29 (6),
11-17.

Gul, R. F,, Liu, D., Jamil, K., Kamran, M. M., Awan, F. H., and Qaiser, A. (2021d).
Consumers’ Assessment of the Brand Equity of Garment Brands. Industria
Textila 72 (6), 666—-672. doi:10.35530/it.072.06.18272

Hair, J. F., Jr, Hult, G. T. M., Ringle, C., and Sarstedt, M. (2016b). A Primer on
Partial Least Squares Structural Equation Modeling (PLS-SEM). London: Sage
publications.

Hair, J. F., Jr, Sarstedt, M., Matthews, L. M., and Ringle, C. M. (2016a). Identifying
and Treating Unobserved Heterogeneity with FIMIX-PLS: Part I - Method. Eur.
Business Rev. 28 (1), 63-76. doi:10.1108/EBR-09-2015-0094

Hao, Y., Gai, Z., Yan, G., Wu, H., and Irfan, M. (2021). The Spatial Spillover Effect
and Nonlinear Relationship Analysis between Environmental Decentralization,
Government Corruption and Air Pollution: Evidence from China. Sci. Total
Environ. 763, 144183. doi:10.1016/j.scitotenv.2020.144183

Harman, H. H. (1976). Modern Factor Analysis. University of Chicago press.

Hayes, A. F. (2009). Beyond Baron and Kenny; Statistical Mediation Analysis in the
New Millennium. Commun. / (4), 408-420. doi:10.1080/
03637750903310360

Helleno, A. L., de Moraes,

A. T. (2017). Integrating
g to Assess Manufacturing

mpirical Study Based on the Technology
of Planned Behavior. Sustainability 11 (10),

psep.2021.04.039

. Elavarasan, R. M., Hao, Y., Feng, M., and Sailan, D. (2021a). An

ssessment of Consumers’ Willingness to Utilize Solar Energy in China:

End-Users’ Perspective. J. Clean. Prod. 292, 126008. doi:10.1016/j.jclepro.

2021.126008

Irfan, M., Hao, Y., Ikram, M., Wu, H., Akram, R., and Rauf, A. (2021b).
Assessment of the Public Acceptance and Utilization of Renewable Energy
in Pakistan. Sustainable Prod. Consumption 27, 312-324. doi:10.1016/j.spc.
2020.10.031

Irfan, M., Salem, S., Ahmad, M., Acevedo-Duque, A., Abbasi, K. R., Ahmad, F.,
et al. (2021c¢). Interventions for the Current COVID-19 Pandemic: Frontline
Workers’ Intention to Use Personal Protective Equipment. Front. Public Health,
2368. doi:10.3389/fpubh.2021.793642

Irfan, M., Zhao, Z.-Y., Li, H., and Rehman, A. (2020). The Influence of Consumers’
Intention Factors on Willingness to Pay for Renewable Energy: a Structural
Equation Modeling Approach. Environ. Sci. Pollut. Res. 27 (17), 21747-21761.
doi:10.1007/s11356-020-08592-9

Islam, M. M., Irfan, M., Shahbaz, M., and Vo, X. V. (2022). Renewable and Non-
renewable Energy Consumption in Bangladesh: the Relative Influencing
Profiles of Economic Factors, Urbanization, Physical Infrastructure and
Institutional Quality. Renew. Energ. 184, 1130-1149. doi:10.1016/j.renene.
2021.12.020

Issock Issock, P. B., Mpinganjira, M., and Roberts-Lombard, M. (2018). Drivers of
Consumer Attention to Mandatory Energy-Efficiency Labels Affixed to home
Appliances: An Emerging Market Perspective. J. Clean. Prod. 204, 672-684.
doi:10.1016/j.jclepro.2018.08.299

Jabeen, G., Yan, Q., Ahmad, M., Fatima, N., and Qamar, S. (2019). Consumers’
Intention-Based Influence Factors of Renewable Power Generation Technology
Utilization: A Structural Equation Modeling Approach. J. Clean. Prod. 237,
117737. doi:10.1016/j.jclepro.2019.117737

Jamil, K., Dunnan, L., Gul, R. F,, Shehzad, M. U., Gillani, S. H. M., and Awan, F.
H. (2022). Role of Social Media Marketing Activities in Influencing
Customer Intentions: A Perspective of New Emerging Era. Front.
Psychol., 6464. doi:10.3389/fpsyg.2021.808525

Frontiers in Energy Research | www.frontiersin.org

10

April 2022 | Volume 10 | Article 863127


https://doi.org/10.1007/s11356-021-12734-y
https://doi.org/10.1007/s41247-019-0066-7
https://doi.org/10.1108/IJESM-05-2018-0009
https://doi.org/10.5267/j.msl.2020.1.010
https://doi.org/10.3390/su13020565
https://doi.org/10.3390/su11051462
https://doi.org/10.3390/su12124887
https://doi.org/10.3390/su12124887
https://doi.org/10.3389/fpsyg.2021.810504
https://doi.org/10.3389/fpsyg.2021.719449
https://doi.org/10.3389/fpsyg.2021.719449
https://doi.org/10.35530/it.072.06.20206
https://doi.org/10.35530/it.072.06.20206
https://doi.org/10.1002/bse.2496
https://doi.org/10.1002/bse.2496
https://doi.org/10.3390/su70810135
https://doi.org/10.3390/su70810135
https://doi.org/10.1108/00251741211216250
https://doi.org/10.1016/j.scs.2021.102789
https://doi.org/10.1016/j.techsoc.2021.101844
https://doi.org/10.1016/j.techsoc.2021.101844
https://doi.org/10.1108/EBR-10-2013-0128
https://doi.org/10.1108/YC-08-2018-0840
https://doi.org/10.3389/fpsyg.2021.800778
https://doi.org/10.1186/s40691-021-00254-9
https://doi.org/10.35530/it.072.06.18272
https://doi.org/10.1108/EBR-09-2015-0094
https://doi.org/10.1016/j.scitotenv.2020.144183
https://doi.org/10.1080/03637750903310360
https://doi.org/10.1080/03637750903310360
https://doi.org/10.1016/j.jclepro.2016.12.072
https://doi.org/10.3390/su11102994
https://doi.org/10.1016/j.psep.2021.04.039
https://doi.org/10.1016/j.psep.2021.04.039
https://doi.org/10.1016/j.jclepro.2021.126008
https://doi.org/10.1016/j.jclepro.2021.126008
https://doi.org/10.1016/j.spc.2020.10.031
https://doi.org/10.1016/j.spc.2020.10.031
https://doi.org/10.3389/fpubh.2021.793642
https://doi.org/10.1007/s11356-020-08592-9
https://doi.org/10.1016/j.renene.2021.12.020
https://doi.org/10.1016/j.renene.2021.12.020
https://doi.org/10.1016/j.jclepro.2018.08.299
https://doi.org/10.1016/j.jclepro.2019.117737
https://doi.org/10.3389/fpsyg.2021.808525
https://www.frontiersin.org/journals/energy-research
www.frontiersin.org
https://www.frontiersin.org/journals/energy-research#articles

Jamil et al.

RETRACTED ON 07 AUGUST 2025

Energy Efficiency in Post-COVID Era

Jamil, K., Hussain, Z., Gul, R. F., Shahzad, M. A., and Zubair, A. (2021a). The Effect
of Consumer Self-Confidence on Information Search and Share Intention. Idd.
doi:10.1108/IDD-12-2020-0155

Jamil, K,, Liu, D., Anwar, A, Rana, M. W., Amjad, F., and Liu, M. (2021b). Nexus
between Relationship Marketing and export Performance of Readymade
Garments Exporting Firms. Industria Textila 72 (6), 673-679. doi:10.35530/
it.072.06.202028

Jamil, K., Liu, D., Gul, R. F., Hussain, Z., Mohsin, M., Qin, G., et al. (2021c). Do
remittance and Renewable Energy Affect CO2 Emissions? an Empirical
Evidence  from  Selected  G-20  Countries. ~ Energ.  Environ.,
0958305X211029636. doi:10.1177/0958305X211029636

Jhanji, H. (2021). Impact of Promotional Tools on Consumer purchase Intention
towards Energy-Efficient Consumer Durables. Ijge 15 (1), 33-41. doi:10.1504/
ijge.2021.10041182

Joshi, G. Y., Panda, R, and Sheorey, P. A. (2022). Individual Barriers to Energy-
Efficient Appliance Purchases. Int. . Soc. Ecol. Sustain. Develop. (Ijsesd) 13 (1),
1-15. doi:10.4018/ijsesd.287119

Joshi, G. Y., Sheorey, P. A., and Gandhi, A. V. (2019). Analyzing the Barriers to
purchase Intentions of Energy Efficient Appliances from Consumer
Perspective. Bij 26 (5), 1565-1580. doi:10.1108/BIJ-03-2018-0082

Khan, I, Hou, F., Irfan, M., Zakari, A., and Le, H. P. (2021). Does Energy Trilemma
a Driver of Economic Growth? the Roles of Energy Use, Population Growth,
and Financial Development. Renew. Sustain. Energ. Rev. 146, 111157. doi:10.
1016/j.rser.2021.111157

Khare, A. (2015). Antecedents to green Buying Behaviour: a Study on Consumers
in an Emerging Economy. Marketing Intelligence Plann. 33 (3), 309-329. doi:10.
1108/MIP-05-2014-0083

Khetarpal, M., and Singh, S. (2020). Relative Influence of media and eWOM on
purchase Intention of green Products. Ijbg 26 (4), 407-416. doi:10.1504/ijbg.
2020.10033685

Kline, R. B. (2015). Principles and Practice of Structural Equation Modeling.
London: Guilford publications.

Kock, N. (2015). Common Method Bias in PLS-SEM. Int. J. E-Collaboration (Ijec)
11 (4), 1-10. doi:10.4018/ijec.2015100101

Lee, K. (2009). Gender Differences in Hong Kong Adolescent Consumers’ greg
Purchasing Behavior. J. Consumer Marketing 26 (2), 87-96 i
07363760910940456

Li G, G, Yang, L., Zhang, B,, Li, X,, and Chen, F. (2021).
Values Impact green Product purchase Intention? t

13946-y
Li, G, Li, W,, Jin, Z,, and Wang, Z. (2019,

3 nge Differentiation and Safety

Performance: a Moderated: odel. Prbm Vol. 14, 1603-1613.
doi:10.2147/prbm.s335199

Liao, X,, Shen, S. V., and Shi, X. (2020). The Effects of Behavioral Intention on the
Choice to purchase Energy-Saving Appliances in China: the Role of Environmental
Attitude, Concern, and Perceived Psychological Benefits in Shaping Intention.
Energy Efficiency 13 (1), 33-49. doi:10.1007/s12053-019-09828-5

Liu, M. T,, Liu, Y., and Mo, Z. (2020). Moral Norm Is the Key. Apjml 32 (8),
1823-1841. doi:10.1108/APJML-05-2019-0285

Lopes, E. L., and Veiga, R. T. (2019). Increasing Purchasing Intention of Eco-
Efficient Products: The Role of the Advertising Communication Strategy and
the Branding Strategy. J. Brand Manag. 26 (5), 550-566. doi:10.1057/s41262-
019-00150-0

Madurai Elavarasan, R., Leoponraj, S., Dheeraj, A., Irfan, M., Gangaram Sundar,
G., and Mahesh, G. K. (2021a). PV-Diesel-Hydrogen Fuel Cell Based Grid
Connected Configurations for an Institutional Building Using BWM
Framework and Cost Optimization Algorithm. Sustainable Energ. Tech.
Assessments 43, 100934. doi:10.1016/j.seta.2020.100934

Madurai Elavarasan, R., Pugazhendhi, R,, Irfan, M., Mihet-Popa, L., Campana, P.
E., and Khan, I. A. (2022a). A Novel Sustainable Development Goal 7
Composite index as the Paradigm for Energy Sustainability Assessment: A

Case Study from Europe. Appl. Energ. 307, 118173. doi:10.1016/j.apenergy.
2021.118173

Madurai Elavarasan, R., Pugazhendhi, R, Irfan, M., Mihet-Popa, L., Khan, L. A,,
and Campana, P. E. (2022b). State-of-the-art Sustainable Approaches for
Deeper Decarbonization in Europe - an Endowment to Climate Neutral
Vision. Renew. Sustain. Energ. Rev. 159, 112204. doi:10.1016/j.rser.2022.112204

Mazhar, W., Jalees, T., Asim, M., Alam, S. H, and Zaman, S. 1. (2022).
Psychological Consumer Behavior and Sustainable green Food purchase.
Apjml. doi:10.1108/APJML-05-2021-0317

Mohsin, M., Zhu, Q., Naseem, S., Sarfraz, M., and Ivascu, L. (2021). Mining
Industry Impact on Environmental Sustainability, Economic Growth, Social
Interaction, and Public Health: An Application of Semi-quantitative
Mathematical Approach. Processes 9 (6), 972. doi:10.3390/pr9060972

Naseem, S., Fu, G. L., Mohsin, M., Aunjam, M. S., Rafig, M. Z., Jamil, K., et al.
(2020). Development of an Inexpensive Functional Textile Product by Applying
Accounting Cost Benefit Analysis. Industria Textila 71 (1), 17-22. doi:10.
35530/it.071.01.1692

Naseem, S., Mohsin, M., Zia-Ur-Rehman, M., Baig, S. A., and Sarfraz, M. (2021).
The Influence of Energy Consumption and Economic Growth on
Environmental Degradation in BRICS Countries: an Application of the
ARDL Model and Decoupling index. Enyiron. Sci. Pollut. Res., 1-14. doi:10.
1007/s11356-021-16533-3

Nguyen, A. T., Yén-Khanh, N., and

eenland, S. (2017). Energy Efficient Household

Markets: the Influence of Consumers’ Values and

ttitudes and purchase Behaviour. Int. J. Consumer Stud.

. doi:10.1111/ijcs.12323

obo, A., and Nguyen, B. K. (2018). Young Consumers’ green

ehaviour in an Emerging Market. J. Strateg. Marketing 26 (7),

600. doi:10.1080/0965254x.2017.1318946

la, R. S. S., Devaraj, E., Madurai Elavarasan, R., Iman Taheri, S., Irfan, M,,

and Teegala, K. S. (2022). Multi-objective Mutation-Enabled Adaptive Local

Attractor Quantum Behaved Particle Swarm Optimisation Based Optimal

Sizing of Hybrid Renewable Energy System for Smart Cities in India.

Sustain. Energ. Tech. Assessments 49, 101689. doi:10.1016/j.seta.2021.101689

Oikonomou, V., Becchis, F., Steg, L., and Russolillo, D. (2009). Energy Saving and
Energy Efficiency Concepts for Policy Making. Energy Policy 37 (11),
4787-4796. doi:10.1016/j.enpol.2009.06.035

Orlov, A., and Kallbekken, S. (2019). The Impact of Consumer Attitudes towards
Energy Efficiency on Car Choice: Survey Results from Norway. J. Clean. Prod.
214, 816-822. doi:10.1016/j.jclepro.2018.12.326

Podsakoff, P. M., MacKenzie, S. B., Lee, J.-Y., and Podsakoff, N. P. (2003).
Common Method Biases in Behavioral Research: a Critical Review of the
Literature and Recommended Remedies. J. Appl. Psychol. 88 (5), 879-903.
doi:10.1037/0021-9010.88.5.879

Preacher, K. J., and Hayes, A. F. (2008). Asymptotic and Resampling Strategies for
Assessing and Comparing Indirect Effects in Multiple Mediator Models. Behav.
Res. Methods 40 (3), 879-891. doi:10.3758/brm.40.3.879

Razzaq, A., Ajaz, T., Li, J. C,, Irfan, M., and Suksatan, W. (2021). Investigating the
Asymmetric Linkages between Infrastructure Development, green Innovation,
and Consumption-Based Material Footprint: Novel Empirical Estimations
from Highly Resource-Consuming Economies. Resour. Pol. 74, 102302.
doi:10.1016/j.resourpol.2021.102302

Razzaq, A., Sharif, A, Aziz, N., Irfan, M., and Jermsittiparsert, K. (2020).
Asymmetric Link between Environmental Pollution and COVID-19 in the
Top Ten Affected States of US: A Novel Estimations from Quantile-On-
Quantile Approach. Environ. Res. 191, 110189. doi:10.1016/j.envres.2020.
110189

Ringle, C. M., Sarstedt, M., Mitchell, R., and Gudergan, S. P. (2020). Partial Least
Squares Structural Equation Modeling in HRM Research. Int. J. Hum. Resource
Manage. 31 (12), 1617-1643. doi:10.1080/09585192.2017.1416655

Frontiers in Energy Research | www.frontiersin.org

11

April 2022 | Volume 10 | Article 863127


https://doi.org/10.1108/IDD-12-2020-0155
https://doi.org/10.35530/it.072.06.202028
https://doi.org/10.35530/it.072.06.202028
https://doi.org/10.1177/0958305X211029636
https://doi.org/10.1504/ijge.2021.10041182
https://doi.org/10.1504/ijge.2021.10041182
https://doi.org/10.4018/ijsesd.287119
https://doi.org/10.1108/BIJ-03-2018-0082
https://doi.org/10.1016/j.rser.2021.111157
https://doi.org/10.1016/j.rser.2021.111157
https://doi.org/10.1108/MIP-05-2014-0083
https://doi.org/10.1108/MIP-05-2014-0083
https://doi.org/10.1504/ijbg.2020.10033685
https://doi.org/10.1504/ijbg.2020.10033685
https://doi.org/10.4018/ijec.2015100101
https://doi.org/10.1108/07363760910940456
https://doi.org/10.1108/07363760910940456
https://doi.org/10.1007/s11356-021-13946-y
https://doi.org/10.1007/s11356-021-13946-y
https://doi.org/10.3390/su11041073
https://doi.org/10.2147/prbm.s335199
https://doi.org/10.1007/s12053-019-09828-5
https://doi.org/10.1108/APJML-05-2019-0285
https://doi.org/10.1057/s41262-019-00150-0
https://doi.org/10.1057/s41262-019-00150-0
https://doi.org/10.1016/j.seta.2020.100934
https://doi.org/10.1016/j.apenergy.2021.118173
https://doi.org/10.1016/j.apenergy.2021.118173
https://doi.org/10.1016/j.rser.2022.112204
https://doi.org/10.1108/APJML-05-2021-0317
https://doi.org/10.3390/pr9060972
https://doi.org/10.35530/it.071.01.1692
https://doi.org/10.35530/it.071.01.1692
https://doi.org/10.1007/s11356-021-16533-3
https://doi.org/10.1007/s11356-021-16533-3
https://doi.org/10.1007/978-981-16-4609-6_11
https://doi.org/10.1108/SRJ-11-2018-0312
https://doi.org/10.1111/ijcs.12323
https://doi.org/10.1080/0965254x.2017.1318946
https://doi.org/10.1016/j.seta.2021.101689
https://doi.org/10.1016/j.enpol.2009.06.035
https://doi.org/10.1016/j.jclepro.2018.12.326
https://doi.org/10.1037/0021-9010.88.5.879
https://doi.org/10.3758/brm.40.3.879
https://doi.org/10.1016/j.resourpol.2021.102302
https://doi.org/10.1016/j.envres.2020.110189
https://doi.org/10.1016/j.envres.2020.110189
https://doi.org/10.1080/09585192.2017.1416655
https://www.frontiersin.org/journals/energy-research
www.frontiersin.org
https://www.frontiersin.org/journals/energy-research#articles

Jamil et al.

RETRACTED ON 07 AUGUST 2025

Energy Efficiency in Post-COVID Era

Sarfraz, M., Mohsin, M., Naseem, S., and Kumar, A. (2021). Modeling the Relationship
between Carbon Emissions and Environmental Sustainability during COVID-19: A
New Evidence from Asymmetric ARDL Cointegration Approach. Environ. Develop.
Sustainability, 1-19. doi:10.1007/s10668-021-01324-0

Sarstedt, M., Ringle, C. M., Henseler, J., and Hair, J. F. (2014). On the Emancipation
of PLS-SEM: A Commentary on Rigdon (2012). Long Range Plann. 47 (3),
154-160. doi:10.1016/j.1rp.2014.02.007

Schuitema, G., Aravena, C., and Denny, E. (2020). The Psychology of Energy
Efficiency Labels: Trust, Involvement, and Attitudes towards Energy
Performance Certificates in Ireland. Energ. Res. Soc. Sci. 59, 101301. doi:10.
1016/j.erss.2019.101301

Shimul, A. S., Cheah, I, and Khan, B. B. (2021). Investigating Female Shoppers’
Attitude and Purchase Intention toward Green Cosmetics in South Africa.
J. Glob. Marketing, 1-20. doi:10.1080/08911762.2021.1934770

Shujahat, M., Sousa, M. J., Hussain, S., Nawaz, F., Wang, M., and Umer, M. (2019).
Translating the Impact of Knowledge Management Processes into Knowledge-
Based Innovation: The Neglected and Mediating Role of Knowledge-Worker
Productivity. J. Business Res. 94, 442-450. doi:10.1016/j.jbusres.2017.11.001

Siyal, S., Ahmed, M. J., Ahmad, R, Khan, B. S,, and Xin, C. (2021). Factors
Influencing Green Purchase Intention: Moderating Role of Green Brand
Knowledge. Ijerph 18 (20), 10762. doi:10.3390/ijerph182010762

Song, Y., Zhao, C., and Zhang, M. (2019). Does Haze Pollution Promote the
Consumption of Energy-Saving Appliances in China? an Empirical Study Based
on Norm Activation Model. Resour. Conservation Recycling 145, 220-229.
doi:10.1016/j.resconrec.2019.02.041

Sreen, N., Chatterjee, S., and Sadarangani, P. (2021). Eco-friendly Products
purchase Intention: a Comparison of Theory of Planned Behaviour and
Social Cognitive Theory. Int. J. Econ. Business Res. 22 (2-3), 149-173.
doi:10.1504/ijebr.2021.116324

Sreen, N., Purbey, S., and Sadarangani, P. (2018). Impact of Culture, Behavior and
Gender on green purchase Intention. J. Retailing Consumer Serv. 41, 177-189.
doi:10.1016/j.jretconser.2017.12.002

Sweeney, J. C., and Soutar, G. N. (2001). Consumer Perceived Value: The
Development of a Multiple Item Scale. J. Retailing 77 (2), 203-220. doi:
1016/50022-4359(01)00041-0

Tan, C.-S., Ooi, H.-Y., and Goh, Y.-N. (2017). A Moral Extension of the

doi:10.1016/j.enpol.2017.05.027
Tanveer, A., Zeng, S., Irfan, M., and Peng, R. (2021

Emerging Market. J. Stz
2016.1240219

Theory of Planned Behavior: ly of Consumer Adoption Intentions. Int.
J. Res. Marketing 12 (2), 137-155. doi:10.1016/0167-8116(94)00019-k

Trotta, G. (2018). Factors Affecting Energy-Saving Behaviours and Energy
Efficiency Investments in British Households. Energy Policy 114, 529-539.
doi:10.1016/j.enpol.2017.12.042

Usman Shehzad, M., Zhang, J., Le, P. B,, Jamil, K., and Cao, Z. (2022). Stimulating
Frugal Innovation via Information Technology Resources, Knowledge Sources
and Market Turbulence: a Mediation-Moderation Approach. Ejim. doi:10.
1108/EJIM-08-2021-0382

Wang], ], Bao, J., Wang, C., and W, L. (2017). The Impact of Different Emotional
Appeals on the purchase Intention for green Products: The Moderating Effects

of green Involvement and Confucian Cultures. Sustain. Cities Soc. 34, 32-42.
doi:10.1016/j.5¢5.2017.06.001

Wang Z, Z., Wang, X,, and Guo, D. (2017). Policy Implications of the Purchasing
Intentions towards Energy-Efficient Appliances Among China’s Urban
Residents: Do Subsidies Work? Energy Policy 102, 430-439. doi:10.1016/j.
enpol.2016.12.049

Wang, Z., Sun, Q., Wang, B., and Zhang, B. (2019). Purchasing Intentions of
Chinese Consumers on Energy-Efficient Appliances: Is the Energy
Efficiency Label Effective? J. Clean. Prod. 238, 117896. doi:10.1016/j.
jclepro.2019.117896

Wu, H,, Ba, N, Ren, S., Xu, L., Chai, J., Irfan, M., et al. (2021). The Impact of
Internet Development on the Health of Chinese Residents: Transmission
Mechanisms and Empirical Tests. Socio-Economic Plann. Sci.. doi:10.1016/j.
seps.2021.101178

Xiang, H., Chau, K. Y., Igbal, W., Irfan, M., and Dagar, V. (2022). Determinants of
Social Commerce Usage and Online Impulse Purchase: Implications for
Business and Digital Revolution. Front. Psychol. 231, 837042. doi:10.3389/
fpsyg.2022.837042

Yang, C., Hao, Y, and Irfan, M. (2021). Energy Consumption Structural
Adjustment and Carbon Neutrality in the post-COVID-19 Era. Struct.
Change Econ. Dyn. 59, 442-453. doi:10.1016/j.strueco.2021.06.017

Perceived Value on green Cons
Mental Accounting: Taki
Example. Environ.
s11356-020-1102
Zafar, A. U,, Qiu,

al Interactions on Impulse Buying in
ehav. 115, 106178. doi:10.1016/j.chb.2019.

lysis Of Refrigerators in China Based on Hedonic price Model.
47, 111818. doi:10.1016/j.enpol.2020.111818

gy-Saving Appliances: Role of Perceived Value and Energy
ficiency Labeling. J. Clean. Prod. 242, 118555. doi:10.1016/j.jclepro.

Zhao, R., Yang, M., Liu, J., Yang, L., Bao, Z.,, and Ren, X. (2020). University
Students’ Purchase Intention and Willingness to Pay for Carbon-Labeled Food
Products: A Purchase Decision-Making Experiment. Ijerph 17 (19), 7026.
doi:10.3390/ijerph17197026

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Jamil, Dunnan, Awan, Jabeen, Gul, Idrees and Mingguang. This is
an open-access article distributed under the terms of the Creative Commons
Attribution License (CC BY). The use, distribution or reproduction in other
forums is permitted, provided the original author(s) and the copyright owner(s)
are credited and that the original publication in this journal is cited, in accordance
with accepted academic practice. No use, distribution or reproduction is permitted
which does not comply with these terms.

Frontiers in Energy Research | www.frontiersin.org

12

April 2022 | Volume 10 | Article 863127


https://doi.org/10.1007/s10668-021-01324-0
https://doi.org/10.1016/j.lrp.2014.02.007
https://doi.org/10.1016/j.erss.2019.101301
https://doi.org/10.1016/j.erss.2019.101301
https://doi.org/10.1080/08911762.2021.1934770
https://doi.org/10.1016/j.jbusres.2017.11.001
https://doi.org/10.3390/ijerph182010762
https://doi.org/10.1016/j.resconrec.2019.02.041
https://doi.org/10.1504/ijebr.2021.116324
https://doi.org/10.1016/j.jretconser.2017.12.002
https://doi.org/10.1016/s0022-4359(01)00041-0
https://doi.org/10.1016/s0022-4359(01)00041-0
https://doi.org/10.1016/j.enpol.2017.05.027
https://doi.org/10.3390/en14165008
https://doi.org/10.1080/0965254x.2016.1240219
https://doi.org/10.1080/0965254x.2016.1240219
https://doi.org/10.1016/0167-8116(94)00019-k
https://doi.org/10.1016/j.enpol.2017.12.042
https://doi.org/10.1108/EJIM-08-2021-0382
https://doi.org/10.1108/EJIM-08-2021-0382
https://doi.org/10.1016/j.scs.2017.06.001
https://doi.org/10.1016/j.enpol.2016.12.049
https://doi.org/10.1016/j.enpol.2016.12.049
https://doi.org/10.1016/j.jclepro.2019.117896
https://doi.org/10.1016/j.jclepro.2019.117896
https://doi.org/10.1016/j.seps.2021.101178
https://doi.org/10.1016/j.seps.2021.101178
https://doi.org/10.3389/fpsyg.2022.837042
https://doi.org/10.3389/fpsyg.2022.837042
https://doi.org/10.1016/j.strueco.2021.06.017
https://doi.org/10.1007/s11356-020-11027-0
https://doi.org/10.1007/s11356-020-11027-0
https://doi.org/10.1016/j.chb.2019.106178
https://doi.org/10.1016/j.chb.2019.106178
https://doi.org/10.1016/j.enpol.2020.111818
https://doi.org/10.1016/j.jclepro.2019.118555
https://doi.org/10.1016/j.jclepro.2019.118555
https://doi.org/10.3390/ijerph17197026
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/energy-research
www.frontiersin.org
https://www.frontiersin.org/journals/energy-research#articles

Jamil et al. RETRACTED ON 07 AUGUST 2025 Energy Efficiency in Post-COVID Era

APPENDIX 1| COMMON METHOD VARIANCE.

Total variance explained

Component Initial eigenvalues Extraction sums of squared loadings

Total % Of Cumulative % Total % Of Cumulative %
variance variance

1 9.033 39.273 39.273 9.033 39.273 39.273

2 1.800 7.826 47.098

3 1.588 6.905 54.003

4 1.320 5.738 59.741

5 1.035 4.501 64.242

6 0.932 4.054 68.296

7 0.812 3.533 71.829

8 0.772 3.354 75.183

9 0.647 2.815 77.998

10 0.575 2.499 80.497

11 0.545 2.371 82.868

12 0.494 2.148 85.016

13 0.459 1.995 87.011

14 0.427 1.855 88.866

15 0.404 1.757 90.624

16 0.356 1.548 92.172

17 0.316 1.375 93.547

18 0.297 1.292 94.839

19 0.280 1.219 96.058

20 0.257 1.116 97.174

21 0.242 1.052 98.226

22 0.214 0.931 99.158

23 0.194 0.842 100.000

Extraction Method: Principal Component Analysis. @
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