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Abstract: The looming threat of climate change has become an undeniable harsh reality. Inefficient
energy consumption is one of the major causes of this threat. Protecting the aquatic and terrestrial
environment by reducing carbon footprints is a shared responsibility. In this pursuit, the contribution
of household sector is extremely valuable and use of energy-saving products can be helpful to
epitomize the goal of achieving sustainability. This study aims to investigate the determinants of
consumers’ intention to purchase energy-saving household products by integrating the Theory of
Planned Behavior (TPB) and Technology Readiness Index (TRI) 2.0’s four indicators (optimism,
innovativeness, discomfort and insecurity). This study applied a hypo deductive research approach.
Using cross sectional data, a total 396 valid questionnaires were collected to validate the proposed
hypothesis by using Partial Least Square (PLS) path modeling approach (a variance based SEM
technique). Results showed that contributors of technology readiness positively influence residents’
attitude towards their buying intention, while inhibitors of technology readiness negatively affect
this relationship. Further, attitude and perceived behavioral control were found to be significant
determinants of intention to purchase energy-saving household products. Based on the above
research findings, implications for marketers and policy makers are discussed, moreover future
research directions are suggested.

Keywords: Energy-saving household products; consumer purchase intentions; Theory of planned
behavior; Technology readiness index; Pakistan

1. Introduction

The concept of sustainability is a major topic and has been high on research and policy agendas for
several decades. It is becoming increasingly important to reducing the global environmental footprint
because it is a major factor that affects the sustainable development of the global economy since the start
of the 21st century [1]. Further empirical evidence also indicates that environmental and sustainability
issues in recent years have become a major concern for global organizations such as the Organization
for Economic Cooperation and Development and the United Nations [2]. The environment has
changed a great deal since the beginning of industrialization. The human race has deteriorated the
Earth’s climate by exploiting natural resources, polluting water, soil, and air. This green planet is
now at the risk of survival. Rising energy consumption around the globe is adding to this grave
threat [3,4]. In today’s world there is growing awareness that irrational energy consumption leads
towards environmental pollution and unsustainable development [5,6]. While, combating climate
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change and attaining a sustainable environment has become a shared responsibility [7]. The current
world population is 7.6 billion, which is projected to reach 8.6 billion in 2030, 9.8 billion in 2050, and
11.2 billion in 2100 [8]. This population surge and materialistic lifestyles will escalate the demand
for electricity consumption. Apart from industry, the residential sector has shown strong growth in
energy demand [7]. The world energy outlook 2017 has indicated that the global residential energy
demand is expected to rise 32% from now until 2040 due to population growth [9]. The upsurge
in energy consumption has led towards many environmental crises such as climate change and the
destruction of natural resources that used to produce energy [10]. In relation to these issues, Rafique
& Rehman, 2017 [5] argued that rampant usage of fossil fuels for energy generation drives the big
wheel of environmental degradation which affects human societies, woodlands and animal habits.
Hence, it is becoming increasingly important to promote energy efficiency behavior for the sustainable
development of a country in the case of resource constraints.

The household sector can make a significant contribution to environmental conservation and
sustainability by using energy-saving products. Shrinking energy demand and enhancing efficiency
are broadly viewed as the most optimistic, swift, economical and secure approaches to alleviating
environmental disruptions and climate change [11,12]. Policymakers around the world have been
emphasizing on individuals’ obligation of their actions that can affect the environment. These incorporate
recycling, using green label items, and minimizing electricity consumption [13]. Products that
diffuse energy quickly is viewed as a key choice for accomplishing efficiency and lessening carbon
emissions [7,14,15].

A recent study in China revealed that household products are responsible for 70% of family
carbon dioxide emissions, while air conditioners(ACs), TVs, and refrigerators account for 50% of
these emissions [16]. In 2006, a European Commission report for energy efficiency plan estimated that
efficient energy use can save upto 27% of current household energy consumption [17]. Benefits of
this approach can be three fold; first, the use of energy-saving household products can reduce global
energy consumption. Secondly, the residential sector can significantly contribute to mitigating carbon
emissions [18,19]. Thirdly, developed countries are decreasing carbon emissions and implementing
environmental protocols, however they are also relocating their polluting industries to less developed
countries [20,21]. But no country can shift their household sector to other countries, so implementing
energy policies in this sector can be very effective [22].

The world is witnessing better living standards, improved household incomes and a rising
trend of urbanization; all these factors are eventually adding billions of home appliances around the
globe [7,23]. Every year, 5 million TVs and 4 million refrigerators are being replaced in China alone [24].
Ownership rates of major home appliances in first world countries are more than 85% per home [23,25].
Similar trends are expected to occur in developing countries where this ownership rate is projected to
rapidly increase and reach 70% per home by 2030 [23]. A recent study by Parikh and Parikh, 2016 [23]
on energy saving potential of four major home appliances (AC, TV, Fan & Refrigerator), estimated
possible savings of 52 billion Kwh to 145 billion Kwh by 2030 which accumulates to up to 27% in
energy savings. Further estimates show that by using energy saving versions of these appliances,
a 30% reduction in carbon emissions can be achieved by 2030 [23]. These numbers reflect the potential
economic and environmental effects of using energy saving home appliances.

Home to 208 Million people, Pakistan is the world’s 6th most populous country [26]. Hit by a
severe energy crisis, Pakistan has faced declining economic growth and political instability. Energy
deficiency has cost Pakistan up to a 4% loss in GDP over the past few years [27]. Supply and demand
curve shows a huge gap and this shortfall is resulting in 8 to 10 h of load shedding in urban areas
and 12 to 14 h in rural areas [28]. Pakistan’s deficiency of energy resources has increased its imports
bill. Pakistan spends around 60% of its total foreign exchange funds on the import of fossil fuels [29].
According to a Water and Electricity Ministry press release, total installed capacity is 28,000 MW, while
18,742 MW is being produced. The demand expansion rate is 10% per anum while capacity is growing
at 7%. Projections show that demand will reach 45,000 MW by 2030 [5,30].
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The household sector dominates total electricity consumption in Pakistan by utilizing 46% of total
electricity usage. Future demand projections show that households will keep on leading this usage and
will grow at 9%, while industrial demand will increase by 3.8%. Increasing population, improving life
standards, rapid urbanization, growing middle class all are growth multipliers for household sector
energy demand. During the last 15 years, 85% of new household consumers have been added and
by 2050, a threefold increase is expected [5]. Pakistan is in dire need of not only the addition of new
energy sources but also efficient energy management. The country is witnessing a growing middle
class. Sales of air conditioners, refrigerators, TVs, washing machines and other electronic products are
rapidly increasing [31]. Products that are energy efficient can help in reducing the energy demand;
this will eventually ease the pressure on the national electricity grid. On the other hand, their use will
also be helpful for reducing carbon emissions and increasing environmental sustainability [29,32].

Understanding household behavior towards energy-saving products is of the utmost importance
for policy makers; manufacturers and marketers [7]. Household energy saving behavior has been well
investigated in developed countries such as Germany [15], the UK [33], Australia [34], the Netherlands [35],
Switzerland [36], the US [37] and Sweden [13]. However, there is a lack of related research on household
energy saving behavior in developing countries, where the demand for electricity is expected to rise
by 30% until 2040 [9].

Attempts to understand how household energy saving behavior should be encouraged; the majority
of the pro environmental, energy saving behavior research has focused on the role of values, attitudes,
beliefs, and personal norms in shaping household electricity saving behavior. However, among these
studies, a less-studied research area is how an individual’s readiness to use new technology oriented
energy efficient home appliances by using four personality traits: optimism, innovativeness, discomfort,
and insecurity. Hence, to narrow down contextual and literature gap, this study incorporates the four
personality traits of Technology Readiness (TR2.0) in the Theory of Planned Behavior (TPB) to examine
the intention of consumers towards buying energy saving household products.

2. Literature Review

2.1. Theoretical Background

TPB which provides an essential foundation to study individual behavior was developed by
Ajzen, 1991 [38]. TPB fetches its roots from the Theory of Reasoned Action (TRA) and is one of the most
widely used theories to study human behavioral aspects. The theory implies that a person’s behavioral
intentions are influenced by three factors: attitudes, subjective norms and Perceived Behavioral Control
(PBC). While, attitude is a measure of a person’s assessment as being favorable or unfavorable about
the outcomes of performing a particular behavior, subjective norm is the influential degree of peers’
opinions and perceptions while performing a specific behavior. PBC is an individuals’ degree of control
over the execution of certain behavior [14]. The peculiar behavior in question lies inside the domain of
environmentally friendly behavior [39]. A review of pro-environment and green purchase behavioral
studies reveals that TPB has been used to support several research efforts e.g., Reyes et al., 2018 [40],
Gadenne et al., 2011 [34] and Millock & Nauges, 2010 [41]. Considering the particular domain of
household energy saving behavior, TPB has been put into action by several researchers (Table 1).

TPB provides a valuable framework to study residents’ intentions of buying energy-saving
products. Synthesis of new variables that can affect these intentions will enhance TPB’s explanatory
power [7].

Literature on green purchase intentions has been studied through the lens of cognitive antecedents
of behavior. Although behavioral researchers have improved the explanatory power of TPB by adding
personality constructs [42], there is a scarcity of research on the relationship between personality
traits and eco-friendly behavior [43,44]. Dezdar, 2017 [45] also identified that not many behavioral
studies have employed personality traits as a factor that influences eco-friendly behavior. The past few
years have witnessed enormous technological growth and an influx of high tech products, which has
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facilitated new behavioral patterns [46]. Researchers point to differences in peoples’ disposition
towards using technology [47,48]. This creates an acute research gap in how technology related
personality traits impact consumer intentions of buying energy-saving household products. So far no
effort has been made to incorporate technology based personality trait concepts such as the Technology
Readiness Index (TRI) and cognitive antecedents (TPB) to study energy saving behaviors.

Table 1. Use of TPB in Residential Energy Saving Behavioral Research.

Year Authors Country Context Constructs

2012 Ha & Janda South Korea Household energy saving

Attitude, Subjective Norm, Belief
about energy efficient product,

Knowledge about energy efficient
product, Environmental awareness,

confidence of consequence, Eagerness
of environmental engagement

2014 Wang et al., China Household energy saving

Attitude, Subjective Norm, Perceived
Behavioral Control, Information
Publicity, Living Habits, Energy

Knowledge, Demographic Variable

2017 Tan et al., Malaysia Household energy saving

Attitude, Subjective Norm, Perceived
Behavioral Control, Moral Norms,

Environmental Concern,
Environmental Knowledge

2017 E. Park & S.J. Kwon South Korea Household energy saving

Intention to use, Perceived Benefits,
Perceived Value, Perceived risk,

Social Responsibility, Environmental
Knowledge, Trust, Perceived Cost,

Actual usage

2017 Wang et al., China Household energy saving Attitude, Subjective Norm, Perceived
Behavioral Control, Residual effect

This theoretical framework can not only help to describe consumer intentions towards the
purchase of energy saving products but will also explain how technology embedded personality
traits can shape and impact these intentions. TRI by Ananthanarayanan Parasuraman, 2000 [49] is a
tool used to measure technology related personality traits. Based on insights from extensive experience
and significant changes in the technology landscape, the authors revised this index into TRI 2.0 [46].
This study proposes an integrative theoretical research model (see Figure 1) based on TPB and TRI to
provide us new insights into the undertaken topic.
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2.2. Empirical Evidences and Hypothesis Development

2.2.1. Attitude

“Attitude is a mental state of readiness learned and organized through experience, exerting
a specific influence on a person’s response to the people, objects, and situations to which it is
related” [50]. The above definition is an echoing note to the TPB [38], which explain how favorable
attitudes towards performing a specific behavior are an indication that the person will undertake
that action. Attitude was defined specifically to describe the energy saving behavior of household
consumers as, “the degree of people awareness of performing electricity-saving behavior, which largely
depends on the evaluation of preference to electricity savings and the information the individual
holds towards such a behavior” [14]. Attitude is formed by information about and experiences of a
specific behavior [38]. A customer may think favorably about a less expensive refrigerator because of
affordability, i.e., he has a positive attitude towards buying this refrigerator. However, after getting
more information about competitive products, he may get ready to buy a more expensive refrigerator.
This information can include electricity efficiency, environmental effects, price and durability. The final
intention of buying a particular appliance depends on beliefs about positive consequences of such
transaction and individual’s favorable attitude towards those beliefs [7].

The consumer’s attitudes towards environmental issues area strong indicator of their energy
saving behavior [13]. Similar results were confirmed by Zografakis et al., 2010 [51], who concluded
that residents with positive attitudes towards the environment and knowledge of energy savings are
more likely to purchase energy-saving products. Many researchers have confirmed this viewpoint that
attitude is one of the most important and relevant predictors of purchasing intentions of energy-saving
products [7,16,34,35,52,53]. By incorporating the prior research and available literature, we can form
our first hypothesis:

Hypothesis 1 (H1). Residents’ attitudes toward energy-saving products have a direct positive relation with
their intention to buy these products.

2.2.2. Subjective Norms

Individual perceptions are named as subjective norms or examples of an “opinion about what
important others believe the individual should do” [54]. Subjective norms in simple words are perceptions
absorbed from our surroundings that force us to act on or refrain from an action or behavior [35]. People’s
impressions of their outside environment influence their conduct significantly [14]. Family and peer
influences play an important role in forming these subjective norms. Their opinions and perceptions
can build pressure to perform energy saving efforts [55].

Subjective norms are not as wide a domain as social norms but they are normative beliefs and
can be explained as “located within, but not identical to the broader construct of social norms while
social norm refers to a rather broader range of permissible, but not necessarily required behavior” [38].
Normative belief leads to a particular social act, the execution of which is normal or wanted under
the given circumstances [56]. Subjective norms positively affect intentions towards environmentally
friendly behavior [34]. The main force behind such a behavioral intention is the belief that environment
should be protected, there is a need to deal with climate change effects, and that this is a shared
responsibility in which everyone should participate [57]. Individuals feel an obligation when they
comprehend what is happening and the outcomes of their activities. A clean-living, righteous, moral
and upright obligation leads towards such forms of behavioral intention [36].

Several studies on green buying behavior have found subjective norms to be a significant
determinant of consumers’ buying intentions [58–61]. Ha & Janda, (2012) [53] conducted a survey in
South Korea using structured questionnaires to predict consumer intentions of buying energy-saving
products. They found that subjective norms have a strong influence on energy-saving behavior.
This point of view was further verified by Wang et al., 2014 [14]. Likewise assuming that subjective
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norms will positively influence buying intentions for energy saving products, we develop our
second hypothesis:

Hypothesis 2 (H2). Subjective norms are directly and positively related with residents’ intentions to buy
energy-saving products.

2.2.3. Perceived Behavioral Control

“Perceived Behavioral Control (PBC) is the degree of difficulty experienced by an individual in
maintaining rationality when perceiving a certain event” [55]. The extent to which a person feels ready
to participate in a specific behavior is referred to as PBC [38]. Tan et al., (2017) [7] defined PBC as an
individual’s perceived ease or difficulty in performing a specific behavior. PBC has been an important
instrument to study consumer purchase intentions. A number of scholars have used this variable to
predict green buying behavior, such as Klöckner [62].

PBC is a twofold concept, involving both the amount of control an individual has over his or her
behavior, and the amount of certainty an individual feels in order to perform or not perform that specific
behavior [38]. PBC strongly depends on one’s beliefs towards the impacts of internal and situational
factors which can accelerate performance of the specific behavior. The more control an individual has
over the energy-saving appliance being considered; the more probable it is for that individual to utilize
it [63]. Comfort, time, and financial costs are the primary limitations influencing PBC. Energy saving
behavior is directly dependent on the degree of residents’ PBC [64]. An investigation on energy saving
behavior of UK citizens revealed that cost savings and comfort of use significantly improved residents’
behavior towards these products [65].

In an echoing note, Wang et al., (2014) [14] reiterated that PBC is strongly and positively correlated
to the energy saving behavioral intentions of citizens. This point of view has been further verified
by Alam et al., (2014) [64] who studied household energy saving intentions in Malaysia. A recent
study has also strengthened this relationship by asserting that PBC significantly influences consumers’
purchase intentions of energy-saving home products [7]. Similarly, we expect that PBC is an important
determinant of household consumers’ intentions to buy energy-saving products thus, we develop our
third hypothesis:

Hypothesis 3 (H3). Perceived behavioral control is positively and significantly related to residents’ intentions
of buying energy-saving products.

2.2.4. Technology Oriented Personality Traits—Technology Readiness (TR)

“The technology-readiness refers to people’s propensity to embrace and use new technologies
for accomplishing goals in home life and at work” [49]. Technology enrichment has achieved market
capitalization for smart home products manufacturers like Samsung, GE, Philips, Bosch, Whirlpool,
Haier and others [66,67]. This denotes the ascending importance of technology in daily household
life. Tech-based products are gaining high market share at an accelerating pace around the globe [67].
Indeed this trend is more evident in developing nations than in developed ones [68]. Tech-innovation
in household energy-saving products is resulting in fewer costs, greater market share and improving
end user satisfaction [69,70].

Energy saving by households has been made possible by technological advancements [71].
Participants in the energy-saving building equipment value chain are creating new and innovative
products and services [72]. Energy-saving technologies including DC inverter technology (DC inverter
air conditioners, refrigerators, and fans), LED Technology (lights, flat screen TVs), high tech washing
machines and dryers and solar technology based products are a few examples of the above phenomena.
Proliferation of such products poses serious challenges both for producers and for end users [46].

Technological growth has paved its way to ease energy saving challenges for consumers.
In addition, the role of technology based products is increasing in everyday life. Individuals have to
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deal with products and services that are sophisticatedly designed and offer latest technology which
sometimes creates difficulty of operation and usage for consumers [49]. In a study on “The influence
of technology anxiety on consumers” by Meuter et al., 2003 [73], it was found that many consumers
feel anxiety when using new technology, while Tsikriktsis, 2004 [74] named these experiences as being
“Technophobia”. In a similar tone, Bruner & Kumar, 2007 [75] further added that many consumers resist
change from old to new technology and they remain skeptical of the said benefits of making this shift.
Many people are not comfortable with new technological products and they try to avoid them. People’s
behavior differs in adopting new technology and not everyone is ready to accept these advanced
products. Indeed our personality related traits play an important role in our buying intentions for
new tech based products. This creates an acute interest to check the technology readiness of end
users [49,76]. TRI 2.0 is a scale developed by A. Parasuraman & Colby, (2015) [46] in order to predict
people’s readiness to adopt and use new technology by applying technology embedded personality
traits. TRI is a widely used construct to investigate consumers’ technology related behavioral intentions.
TRI is composed of four personality based dimensions. The Technology Readiness (TR) model provided
by A. Parasuraman & Colby, (2015) [46] proposes innovativeness and optimism as contributors towards
new technology adoption, while discomfort and insecurity are inhibitors. These four variables are
explained below along with their respective hypotheses.

Optimism

The personality trait of optimism is defined as “How positively a person perceives technology and
believes that it offers people more control, flexibility, and efficiency in their lives” [49]. Optimism is an
individual’s positive tendency towards using technology and feeling that it brings good effects in life.
This is a general construct for determining peoples’ specific feelings that technological development is
a positive development [76,77]. Such people utilize more dynamic adapting techniques than others
in daily life, these strategies are more viable in accomplishing constructive results [78]. Optimists
are less inclined towards negativities and embrace technology easily as they perceive it more helpful
and simple to use. They are less chafed about the pessimistic results of innovation [43]. In simple
words, optimists believe that technology can give them more control over their lives, it can increase
work efficiency and that it gives them freedom in many aspects [74]. Walczuch et al; (2007) [43]
stated that optimism has a significant effect on behavioral attitudes that lead towards technology
adoption. In a similar vein Tsikriktsis, 2004 [74] also confirmed the association between optimism
and attitudes. However, the relationship between optimism and attitudes and its effect on intentions
to adopt energy-saving household products are predominately ignored by the researchers in both
developed countries and developing countries (i.e. Pakistan). Hence, we form our next hypothesis to
bridge this gap in the literature:

Hypothesis 4a (H4a). Optimism has a positive relationship with residents’ attitude towards their intentions of
purchasing energy-saving household products.

Innovativeness

Innovativeness is the ”Inclination towards using high tech products and becoming a technology
pioneer and a thought leader” [49]. This technology related personality trait is the degree to which an
individual trusts that he or she is at the front line of experimenting with new technology products and
others value his or her opinion regarding such advanced technological issues [74]. Walczuch et al.,
(2007) [43] assert that innovativeness is a human trait, a generally stable descriptor of an individual
and does not depend upon circumstances (independent of intrinsic and extrinsic factors). People
scoring high in innovativeness are early adopters, are motivated to try and accept new technologies,
and have a clear set of beliefs regarding new technology. Such individuals have positive impressions
of the usefulness of technology and they are not reluctant to adopt it even when its benefits and values
are uncertain and dubious [78]. Scholars stress that a person’s innovativeness plays an important role
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in the investigation of consumers’ adoption of new technology [76,79]. However, behavioral studies
show contradicting results of this relationship [44,80], meaning there is a need to test this relationship.
Based on the above discussion, this study proposes the following hypotheses:

Hypothesis 4b (H4b). Innovativeness has a positive relationship with residents’ attitude towards their
intentions of purchasing energy-saving household products.

Insecurity

Insecurity can be defined as “Distrust of technology, stemming from skepticism about its ability
to work properly and concerns about its potential harmful consequences” [46]. Insecurity is a lack of
trust towards technology and suspicion that it will not work properly. Those who experience higher
degrees of insecurity perceive the possibility of some risks involved with using new technology [81].
Insecurity results in people avoiding the use of new technology products because of their intrinsic fear
of technology [43]. Research has found that 25% of Americans were “very insecure” towards digital
alarm clock usage in 1995 [82]. The associated risk brings a sense of insecurity and such individuals
need assurance. Confidence in using new tech is inversely proportional to the amount of insecurity.
People with higher insecurity have lesser confidence towards adopting such products [78]. While the
TR Model proposed by A. Parasuraman & Colby, 2015 [46] comprehensively supports insecurity as an
inhibitor towards consumer intentions of adopting new technology, marketing literature is filled with
mixed findings [77,78,80]. Therefore, it is important to empirically test whether insecurity negatively
influences consumers’ attitudes towards the adoption of new technology energy-saving home products
or not. We propose our next hypothesis:

Hypothesis 4c (H4c). Insecurity has a negative relationship with residents’ attitude towards their intentions
of purchasing energy-saving household products.

Discomfort

This technology related personality trait is defined as “A perceived lack of control over technology
and a feeling of being overwhelmed by it” [49]. People with this trait feel uncomfortable and anxious
about use of technology as they think that technology is controlling them. They are doubtful about its
usefulness for ordinary people [47,76]. Tsikriktsis, 2004 [74] asserts that discomfort “represents the
extent to which people have a general paranoia about technology-based products and services believing
that they tend to be exclusionary rather than inclusive of all kinds of people”. Previous researchers have
found that discomfort negatively influences perceived ease of use of technology and that there is an
inverse relationship between these two variables. According to the technology acceptance model [82],
perceived ease of use is a key determinant of consumers’ attitudes towards technology adoption [43,77].
Hence bridging the existing gap in the literature, we construct a relationship between discomfort and
attitude by assuming the following hypothesis:

Hypothesis 4d (H4d). Discomfort has a negative relationship with residents’ attitude and intentions towards
purchasing energy-saving household products.

3. Methodology

A quantitative approach using the survey questionnaire method was used to examine household
intentions to purchase energy-saving household products. The questionnaire of this study consisted
of two parts. Section A contains respondent demographic information of five variables: gender,
age, occupation, educational level and household monthly income (See Table 2). Section B includes
constructs measurements that were adopted/adapted from prior literature. Technology readiness
(sixteen items) were adapted from A. Parasuraman & Colby, (2015) [46], attitude (five items) was
adapted from Ha & Janda, 2012 [53] and Ninh & Lobo, 2016 [83], subjective norm (four items) was
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adapted from Chen & Tung, 2014 [59] and Ninh & Lobo, 2016 [83], perceived behavioral control (four
items) was adapted from Alam et al., 2014 [63] and purchase intention (four items) was adapted from
and Ninh & Lobo, 2016 [83].

A 7 pointlikert scale was adopted that ranged from strongly disagree = 1 to strongly agree = 7.
The questionnaires, pre-test and pilot-test were conducted to ensure its reliability and validity
for this research. The data was collected from March 2017 to May 2017 from metropolitan cities,
namely; Faisalabad and Lahore. Faisalabad and Lahore are the largest urban centers in Pakistan, and
include six neighboring cities. The demand of efficient household appliances (i.e., washing machines,
air conditioners, refrigerators, cooling fans and water pumps) has notably surged in the metropolitan
cities. The non-probability (purposive) sampling technique was employed because it is appropriate
when it is difficult to get a complete sampling frame. This type of sampling is suitable because it permits
a theoretical generalization of the findings. According to Churchill & Iacobucci, 2006 [84], the minimum
sample size in regional consumer study should range between 200–500 responses. Hence, in this
research, 400 valid questionnaires were sufficient to analyze the data. The respondents comprised
of young consumers (18–30 years), because young adults are more concerned about environmental
conditions and they have a greater ability to reflect their choices towards eco-friendly products [85].
Moreover, young adults (18–30 years) are more informed about energy-saving household products in
different ways, such as social media, friends and advertisement, etc. A total 742 questionnaires were
distributed, of which 460 were returned and finally after primary screening, 396 questionnaires were
found to be useable for the present study (see Table 2).

Table 2. Demographic profile of respondents.

Characteristics Frequency Percentage%

Gender Male 274 69.2
Female 122 30.8

Age 18–22 45 11.4
23–27 146 47
28–30 165 41.7

Education Primary level or low 44 11.1
Secondary level 72 18.2
Graduation level 184 46.2

Post-graduation level or higher 96 24.2

Occupation Student 119 30.1
Service professional 148 37.4

Businessmen 129 32.6

Household monthly income Less than 50,000 Rs 21 5.3
50,001–less 100,000 63 15.9
100,001–less 150,000 95 24
150,001 Rs and Over 217 54.8

Ever purchased energy-saving
household products in the past? Yes 290 73.2

No 106 26.8

4. Results

4.1. Data Analysis (PLS SEM)

Structural Equation Modeling (SEM) has an advantage for statistical analysis in term of efficiency,
accuracy and convenience over traditional multivariate statistical techniques [86–88]. SEM is a
robust and influential high quality second-generation multivariate statistical analysis technique for
parameter assessment and hypothesis testing which incorporates first generation statistical procedures
e.g., factor analysis and regression or path analysis. The application of SEM in business research is
gaining popularity [87]. SEM has two well-known techniques: covariance-based SEM (CB-SEM) and
Variance-Based SEM (VB-SEM) [89]. Choosing a suitable statistical technique is vital for social science
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researchers because inappropriate selection of statistical techniques can cause inaccurate conclusion or
inexact results [90]. Because data tend to have the problem of normality in social science studies [91]
hence, Partial Least Square (PLS), which is also known as VB-SEM and is commonly used to address
the problem of normality, is preferred over CB-SEM and was used here.

In this study, PLS-SEM is performed to analyze the theoretical model by using SmartPLS 3.0 [92].
The PLS-SEM approach presents results in two phases, the first being the measurement model and the
second being the structural model [93–96]. This study tested both the measurement model (validity and
reliability of measures) and the structural model (testing the hypothesized relationship) by following
the suggested two-stage analytical procedures [97]. Moreover, to assess the significance of the path
coefficients and the loadings, a method of bootstrap resampling of 5000 subsamples was used [98].

4.2. Measurement Model Evaluation

The measurement model has been established with a reflective indicator. The measurement
model is assessed by examining two types of validity: convergent validity and discriminant validity.
Convergent validity of the outer model or measurement model is determined by evaluating the
outer loadings, Average Variance Extracted (AVE) and composite reliability. Convergent validity was
confirmed when the outer loadings have loadings above 0.55 as proposed by Tabachnick & Fidell,
2007 [99], as well as an average variance extracted of >0.5 and composite reliability of >0.7 as suggested
by Hair Jr et al., 2016 [98] (see Table 3 and Figure 2).

Table 3. Measurement Model Results.

Construct Item Loadings CR AVE

Attitude ATT1 0.789 0.85 0.536
ATT2 0.575
ATT3 0.797
ATT4 0.81
ATT5 0.662

Subjective Norm SN1 0.68 0.893 0.679
SN2 0.834
SN3 0.855
SN4 0.911

Perceived Behavioral Control PBC1 0.704 0.822 0.536
PBC2 0.751
PBC3 0.682
PBC4 0.788

Purchase Intention PI1 0.772 0.817 0.528
PI2 0.681
PI3 0.762
PI4 0.685

Optimism OPPT1 0.568 0.836 0.565
OPPT2 0.801
OPPT3 0.842
OPPT4 0.765

Innovativeness INNO1 0.753 0.82 0.534
INNO2 0.716
INNO3 0.773
INNO4 0.676

Discomfort DISC1 0.742 0.875 0.637
DISC2 0.875
DISC3 0.819
DISC4 0.749

Insecurity INSEC1 0.762 0.853 0.592
INSEC2 0.795
INSEC3 0.769
INSEC4 0.749
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The discriminant validity was assessed using the Heterotrait-Monotrait (HTMT) ratio. The Heterotrait-
Monotrait (HTMT) ratio has recently been established as a superior criterion compared to the more
traditional assessment methods, such as the Fornell–Larcker criterion [87]. The criterion of discriminant
validity of Heterotrait–Monotrait Ratio of Correlations (HTMT) should be below 0.85 or 0.90 [87,100].
The results presented in the Table 4 illustrate that all the values ranging from 0.85 to 0.9. Based on the
results presented, it statistically fulfilled the Heterotrait-Monotrait(HTMT) ratio discriminant validity
criteria suggested by Henseler et al., 2015 [87] that all the values are below than 0.90.

Table 4. Discriminant Validity.

Heterotrait-Monotrait Ratio (HTMT)

ATT DISC INNO INSEC OPPT PBC PI SN
ATT
DISC 0.166
INNO 0.685 0.063
INSEC 0.206 0.47 0.114
OPPT 0.393 0.073 0.491 0.056
PBC 0.446 0.074 0.473 0.135 0.302
PI 0.785 0.15 0.682 0.171 0.363 0.517
SN 0.068 0.279 0.132 0.358 0.071 0.082 0.081
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4.3. Structural Model Evaluation

As discussed above, once the measurement model was confirmed as reliable and valid, the second
step is to evaluate the structured model. Assessing the structural model involves the significance of the
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path coefficients, R2 values which represent the variance explained of each endogenous latent variable,
(f 2) effect size and finally the predictive relevance (Q2). The bootstrapping procedure (5000 resample)
was performed to examine the significance of the path coefficients [100]. Hypothesized relationships
H1, H3, H4a, H4b, H4c and H4d were proved to be significant while H2 was not supported. Table 5
shows the results of the hypothesis testing and structural relationships. Overall, the structural results
imply that the proposed model explains 38.3% of variance to predict consumer intention to purchase
energy-saving household products. The R2 value of 0.383 was higher than the 0.35 (substantial) value
suggested by Cohen (1988) [101], whereas the Q2 values were all greater than 0, which suggests that
there is predictive relevance [100]. We also estimated f 2 as recommended by Hair Jr et al., 2016 [98].
Cohen (1988) [101] effect size values of 0.35, 0.15 and 0.02 representing large, medium and small effects
respectively were used to assess the effect size as shown in Table 5.

Table 5. Structural model Results.

Results of SEM and Hypothesis Testing

Hypothesis Relationship Path
Coefficient

Std.
Error t Value p Value Supported R2 Q2 f 2

H1 ATT->PI 0.519 0.039 13.375 0 Yes 0.383 0.188 0.384
H2 SN->PI 0.028 0.05 0.557 0.289 No 0.001
H3 PBC->PI 0.199 0.048 4.162 0 Yes 0.056

H4a OPPT->ATT 0.125 0.044 2.818 0.002 Yes 0.327 0.156 0.02
H4b INNO->ATT 0.487 0.04 12.19 0 Yes 0.306
H4c INSEC->ATT −0.089 0.041 2.141 0.016 Yes 0.01
H4d DISC->ATT −0.086 0.041 2.076 0.019 Yes 0.009

5. Discussion and Policy Implications

The results of hypothesis testing revealed that six out of seven hypotheses were fully supported
and one hypothesis was rejected. H1 proposed a positive association between residents’ attitudes
towards their buying intention of energy-saving products, and this was supported by the data
(β = 0.519, p < 0.05). It reveals that buyers with favorable positive attitude towards such products
would substantially plan to purchase them. Previous studies support the consistency of this
finding [14,53]. Ajzen, (1991) [38] asserted that consumers’ favorable attitudes regarding a product are
positively correlated to the intention of buying that product. Therefore the occurrence of this significant
relationship is a strong predictor of their actual buying behavior. 73% of the total respondents (n = 396)
have had the experience of buying such products. This is an indication of Pakistani household
consumers’ attitudes towards buying energy-saving products. In a consistent attempt to advance
and support future purchases of energy-saving household products, policy makers should therefore
provide certain incentives for manufacturers, importers and sellers of energy-saving products. Such
incentives will facilitate end users, while reduced prices of energy-saving products will encourage
residents to buy these products. Another way forward is imposing taxes on energy inefficient products
which will lead towards higher prices for inefficient products. More expensive products will eventually
affect household consumers’ attitudes towards these products and discourage them from buying energy
inefficient products. Recent research in Malaysia found that lower prices of household energy-saving
products lead to more favorable attitudes towards buying such products [102].

One intriguing finding of this study is that subjective norms do not directly influence Pakistani
household consumers’ intentions of buying energy-saving products. H2 suggested a positive association
between subjective norms and residents’ buying intention of energy-saving products, but this was not
supported by the data (β = 0.028, p < 0.05). The finding of this non-significant association is contrary
to a few previous studies [14,54] which predicted that subjective norms play an important role in
residents’ intentions to buy energy-saving products. But these findings are not completely isolated
as they are supported by past research [7,103]. Moreover, the results of this research align with the
former research stream and reveal that subjective norms do not play a major role in determining
consumer consumption behavior towards energy saving home appliances [83]. Insignificance of
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such a relationship infers that Pakistani household consumers would not be easily affected by the
assessments of individuals near them about choices to buy energy-saving household products. Actually,
an excessive number of remarks from others may even negatively influence purchasing intentions
of household consumers. This contrasting finding could be a result of cultural differences between
multiple countries. López-Mosquera et al., (2014) [103] asserted that subjective norms might influence
the attitudes of consumers in an indirect way. In order to enhance the positive effect of subjective norms
on resident’s buying intentions of such products, policy makers should construct a social atmosphere
of energy saving. Residents should be encouraged to influence others’ intentions to buy energy-saving
household products through a streamlined promotional campaign.

PBC has been highlighted as a key determinant of household consumers’ energy saving
behavior [14,65]. H3 predicted a positive relationship between perceived behavioral control and
residents’ buying intention of energy-saving products. The current study confirms this relationship
(β = 0.199, p < 0.05) which is consistent with previous research findings [7,14]. The solid impact of
perceived behavioral control signifies that when residents have better control over an energy-saving
product and the capacity to buy it, they are most likely to buy it. Economic pressure can be considered
as a vital perceived behavioral control for buying energy-saving products. Some European countries
have formed policies to encourage reduced use of energy at homes by providing subsidies [104]; while
in Pakistan there is a lack of such policies. Government could likewise actualize some motivation
approaches to subsidize families who useless energy. For example, subsidies could be given to the
individuals who utilize less power in the summer season. This in turn would form positive intentions
for residents towards buying energy-saving home products.

To get an inclusive idea of technology oriented personality traits’ impact on residents’ attitude
towards intentions of buying energy-saving home products, this study used TRI’s four dimensions.
H4a & 4b predicted a positive relationship between attitude and two technology related personality
dimensions known as ‘Contributors towards attitude’. Results of this study confirm that optimism
(β = 0.125, p < 0.05) and innovativeness (β = 0.487, p < 0.05) have a positive relation with resident
attitudes towards and intentions of buying energy-saving household products. These results are
consistent with previous research [70,105]. Liljander et al., (2006) [70] proposed that Optimism
and innovativeness dimensions of TRI have positive effects on attitudes towards using self-serving
technologies, while Theotokis et al., (2008) [105] confirmed that optimism and innovativeness positively
contribute towards use of technology based services. Optimism and innovativeness concern the
possession of positive attitudes toward technology, such as people’s beliefs of level of control, flexibility
and efficiency [77]. Residents who perceive technology based energy saving products positively and
think of them as a convenience in their life have favorable attitudes towards the purchasing of such
products. Marketers and manufacturers of these products should focus on this aspect and highlight
it in their promotional campaigns to form positive attitudes of household consumers. Awareness of
new features, added benefits and long term energy saving costs of energy-saving home products can
be very helpful in shaping positive attitudes towards purchasing these products. Customers can be
attracted with free trials. Positive encounters with the technology will prompt better acceptance and
a belief that supplanting energy inefficient products with technology based energy saving products
will eventually benefit residents, ultimately engendering a positive attitude and a willingness to try
energy-saving household products.

H4c & 4d suggested a negative influence of technology on attitude towards buying energy-saving
products and therefore known as ‘Inhibitors towards attitude’. Results of insecurity (β = −0.089,
p < 0.05) and discomfort (β = −0.086, p < 0.05) confirm these hypotheses. Such a result is consistent
with previous literature [105]. Insecurity and discomfort prevents residents from forming a positive
attitude towards technology based energy-saving household products and reduces their perceived ease
of use and usefulness. Residents with a sense of technological insecurity and discomfort may worry
about the negative consequences of technology use such as complexity or show a lack of trust towards
these products. In order to reduce insecurity and discomfort towards new technology energy-saving
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products, decision makers should launch public awareness campaigns and focus on training people
on how to use these home products. Product manuals with clear instructions about how to operate
these products can be very handy, a digital interface showing energy consumption records with other
suitable details and an effective warranty system can also mitigate household consumers’ negative
attitudes formed by insecurity and discomfort towards new technology. Further, manufacturers
can design product interfaces that are simple and user friendly so that customers will accept them
more readily.

To put it briefly, manufacturers must set their strategies in accordance with the level of customers’
technology readiness, increase customer adoption of technology, and assist them in overcoming
difficulties when using energy-saving home products. Promoting the consequences and benefits of
energy savings can strongly form consumer intentions to buy energy-saving products. The absence
of clear and detailed information about “green” energy saving products has been a challenge faced
by consumers [106]. Marketers can utilize a comparative approach by highlighting the percentage
of energy saved and yearly financial savings by using a specific energy-saving home appliance over
an inefficient version of same type of product. The cost of green products has also been an obstacle
towards their sales [107]. Various studies argue that apart from accessibility, higher cost is one of the
key factors that discourage purchasers from settling on decisions that are moral or eco-friendly. It is
thereby suggested that manufacturers of energy-saving household products should attempt to diminish
obstructions to buyers by lowering their prices. The government should facilitate manufacturers by
offering relevant incentives such as research and development encouragement incentives, tax rebates
on technology transfers and related discounts that will eventually bring down the cost of energy-saving
products. On the other hand, energy inefficient products should be discouraged by imposing additional
taxes and duties on such products which will increase their prices.

Government agencies such as WAPDA, NEPRA, the Ministry of planning and the Ministry of
energy should implement energy star labeling for all household energy products. Apart from mass
media promotional campaigns, the organizations listed above could also hold road shows together
with brands manufacturing such products in Pakistan. Consequently, with the assistance of this
energy star labeling on home products, Pakistani residents will be better educated and this will
improve the probability of their actual purchase. In the end marketers, manufacturers, policy makers,
government agencies and other stakeholders should make a collaborative and holistic effort to promote
energy-saving household products. Every available channel including electronic, print and social
media, the education system and so on should be engaged in this pursuit. Educational institutions can
play a vital role in cultivating awareness of the importance of energy efficiency. A special subject can
be included in the curriculum of high schools by incorporating environmental sciences and energy
related scientific knowledge. Students should be taught how our activities are associated with the
nature and how individuals can contribute towards sustainable environment by using energy-saving
products that can not only save energy but also have positive impact towards green environment.

Limitations and Future Directions

The current study offers several actionable implications along with a few notable limitations.
The first limitation exists in terms of the generalisability of results. The concept of energy-saving
home products in this study is macroscopic, but influencing factors may differ with the variation of
product types e.g., air conditioners, washing machines, TVs, lighting products etc. Future research
should focus on profiling consumer intentions towards specific categories of energy-saving home
products. Secondly, we collected data mostly from young household consumers; future research can
target other age segments, which may provide new insights. Thirdly, consumers’ adoption behavior
can be influenced by several motivators other than those described in this study, so other behavioral
models can be used to broaden the understanding of these intentions. While the findings of the
current study can be used as a baseline for enhancing our understanding of consumers’ energy
saving behavior, future studies can investigate whether this integrated research model stands up to
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scrutiny in other markets. Also, this model can be examined in the business organizations’ purchasing
context. This would be pertinent as businesses are typically responsible for high levels of energy usage
compared to household consumers.

6. Conclusions

The current study focused on the determinants of household consumers’ purchase intention
towards buying energy saving products from the perspective of cognitive behavioral antecedents and
technology related personality traits. For this purpose, we developed a theoretical model by combining
the Theory of Planned Behavior (TPB) and Technology Readiness Index (TRI). In general this study
examined the relationships between positive (optimism, innovativeness) and negative (discomfort,
insecurity) technology related personality traits and household consumers’ attitude towards purchase
intentions of energy-saving products. Other hypotheses included positive association between attitude,
subjective norm and PBC and purchase intentions respectively. Data was collected from household
consumers of Pakistan by using a questionnaire. A structural equation modeling technique using PLS
was used to test the research hypotheses. Six hypotheses were supported out of seven.

The results indicate that optimism and innovativeness have significant positive impacts on
residents’ attitude towards buying energy-saving products. At the same time discomfort and insecurity
are negatively related with attitude towards these purchase intentions. Further, attitude and perceived
behavioral control have positive significant relation with residents’ purchase intentions while contrary
to some prior studies, subjective norms do not have a significant association, which may be attributed to
an overload of opinions from peers. Results of the study indicate that targeting technology embedded
personality traits is very important in order to build positive consumer attitudes towards these tech
based home products. TR effects on consumption behavior are well proven and stressed in extant
literature [43,48]. But our study has revealed that focusing TR related personality traits in energy saving
products’ context is very crucial in the current context of technological advancements. Technology
has revolutionized the flow of information. Access to mobile phones has spread to more than half the
population on earth. With the help of mobile networks, information about energy saving products
and their consequences can be conveyed to the broader public, which will enforce positive attitudes
towards purchasing such appliances. Spreading the awareness of new features, their added benefits
and long term energy saving costs should be the core focus of marketers and policy makers. Another
technological implication is caused by the use of digital interfaces which continuously show the
amount of energy consumed and saved by these appliances. People become more conscious about
energy consumption and energy savings after being informed about such key metrics. Smart meters
are also an example of this phenomenon. Additionally, government agencies should launch an energy
saving drive and promote the use of energy-saving home products. This study has used cognitive
behavioral aspects along with technology oriented personality traits. However future research can
apply religion related behavioral aspects and general personality traits to find new insights in this
domain of study.
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