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Abstract: Electronic/electrical waste (e-waste) has now become a global concern due to its negative
impact on the environment and health. This negative effect of e-waste is increasing with the
advancement in the electronics industry, especially in Pakistan, which is the leading e-waste disposal
destination. Therefore, this study aims to find consumer choice behavior regarding green electronics
in Pakistan. For this purpose, a multidimensional modified green perceived model (functional value
quality, functional value price, social value identity, social value responsibility, emotional value,
and conditional value) is used. Cross-sectional data is collected from 237 consumers through a
self-administrative questionnaire. The results of variance-based structural equation modeling (SEM)
(partial least squares (PLS)-SEM) suggested that functional value price, quality, social value identity,
responsibility, emotional value, and conditional value positively and significantly influence the
consumer choice behavior regarding green electronics. the possible reasons for the findings and
the implications for managers and policymakers are discussed. Limitations of the study and future
research directions are also suggested.

Keywords: Pakistan; green electronics; e-waste; green perceived value model

1. Introduction

Electronic/electrical waste (e-waste) has now become a major concern around the globe
(Kumar et al. 2017). There is no exact definition but according to (Step Initiative 2014), “e-waste
is a term used to cover items of all types of electrical and electronic equipment (EEE) and its parts
that have been discarded by the owner as waste without the intention of re-use”, while according
to the Organization for Economic Co-operation and Development, “any appliance using an electric
power supply that has reached its end-of-life” is known as e-waste. Hence, it can be said that e-waste
is generated by the electronic items that have come to the end of their life and need to be discarded
or recycled. Some of the components of this e-waste contain precious metals like copper, silver, or
gold, and some have a major amount of hazardous materials like organic pollutants, lead, mercury,
flame retardants, and heavy metals (Robinson 2009). These kinds of materials require special handling,
discarding, and recycling processes to minimize their impact on the ecosystem. Unfortunately, only 25%
of the total e-waste generated in the European Union and 40% of the total e-waste generated in the United
States are properly recycled, and the rest becomes untraceable (Perkins et al. 2014; Murugesan 2010).
This e-waste is playing a significant role in environment deterioration (soil contamination, air pollution,
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water pollution) and human health problems (effect on the digestive system, reproductive system,
immune system, and asthma) (Imran et al. 2017; Weiss 2017). Because of its negative effect on the
environment and human health, developed countries prefer to export their e-waste to a developing
country over-treating it nationally (Ruan and Xu 2016). It is the fastest growing waste along with other
waste streams (Singh et al. 2016).

In 2016, a total of 44.7 million metric tons (Mt) of e-waste was generated globally which is
equivalent to 4500 Eiffel Towers. In this e-waste generation, Oceanian countries produced the lowest
amount with 0.7 million Mt. In a similar way, African countries produced 2.2 million Mt. Moreover,
American countries and European countries generated around 11.2 million Mt and 12.3 million Mt
respectively. Further, the global e-waste monitor report 2017 placed Asian countries at the first
position before other continents (e.g., Oceania, Africa, America, Europe) in e-waste generation with
18.2 million Mt. It contains a wide range of electrical products and is divided into the following
categories: small and large electronic equipment, temperature exchange equipment, screens, small
Information Technology (IT), and lamps. In this 44.7 million Mt e-waste generation, 58% of the e-waste
is generated by small and large electronic equipment (washing machines, photocopying equipment,
kettles, microwaves, and toasters); followed by temperature exchange equipment (e.g., refrigerators,
air conditioners, heat pumps), 17%; screens (e.g., monitors, laptops, notebooks), 14.7%; small IT
(e.g., mobile phones, pocket calculators, routers), 8.7%; and lamps (e.g., light emitting diode lamps,
fluorescent lamps), 1.6%. This e-waste generation is expected to be 55.4 million Mt at a growth rate of
3%–5% per annum until 2021 (Balde et al. 2017). One of the reasons for this growth is the invention of
new technologies in the electronics category and a reduction in its life cycle (Jayaraman et al. 2019).
The new models of electronic products drive consumers to replace their existing items with a new one.
As the consumer electronics market had a value of USD 1172 billion in 2017 and is expected to grow
by 6% from 2018 to 2024 reaching USD 1782 billion in 2024 (Zion Market Research 2018). The above
mentioned numbers clearly state a growing need to shift preferences from conventional electronic
products to green electronic products to reduce their adverse effect (Tao et al. 2017).

Green electronics are the products that are made from flexible, renewable, organic and
biodegradable materials which are sustainable and environmentally friendly (Tansel 2017; Tao et al. 2017).
(Irimia-Vladu 2014) suggested that green technological innovation is not only for energy efficiency but
also for the reduction of e-waste. The protection of the environment through green innovation has
become necessary. As humans have a fixed amount of natural resources that have been damaged
by electrical products in the form of water contamination and polluting soil, which also affects their
health (Iravani et al. 2017). Therefore, the consumer has analyzed that materials used for electronic
products are not only non-renewable and toxic but also have an adverse effect on human health and
the environment, if not discarded properly. That is why consumers now prefer to buy green electronic
products (Qader and Zainuddin 2014). These green electronic products are important for the reduction
of e-waste, especially for developing countries which are facing the terrible issue of e-waste.

It is also expected that e-waste generation by developing countries will be twice as high as in
developed countries by 2030 (Sthiannopkao and Wong 2013), which makes this issue more important
for developing countries than developed countries. Like other developing countries, Pakistan is
facing an adverse effect of e-waste. In 2015, almost 317 kilo Mt of e-waste were generated in Pakistan
(Iqbal et al. 2017), which has become the leading e-waste disposal destination due to low-cost labor
availability and non-implementation of strict environmental laws as compared to China and India
(Imran et al. 2017; Sajid et al. 2019). Moreover, Pakistan has imported electrical equipment worth USD
4.7 billion, the third largest import of Pakistan, in 2017 (Workman 2018). Further, due to growth in the
gross domestic product (GDP), consumer spending power on electronics and electrical products has
increased, which ultimately contributed to e-waste generation (Iqbal et al. 2015). Therefore, to overcome
the issue of e-waste in Pakistan, it becomes important to assess the choice behavior of the Pakistani
consumer to purchase green electronics.
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Choice behavior is the part of consumer behavior which includes two groups of options. The first
group includes non-material choices, i.e., family, spouse, location of the home, and political decisions.
The second group includes material things, like special brands, goods, products, and services, which
have the attention of marketers. Therefore, consumer choice behavior is consumers’ decisions
regarding products and services, which determines which products needed to be available to buy
over time. It is also said that the choice for green products is different from conventional products
due to different motives behind the usage (Wier et al. 2008). This green choice behavior is explained
by the green perceived values (GPV), which tell us why consumers buy or do not buy green
products, and why consumers prefer a specific green brand over others. GPV was first introduced by
(Chen and Chang 2012), and was defined as the “consumer’s overall appraisal of the net benefit of a
product or service between what is received and what is given based on the consumer’s environmental
desires, sustainable expectations, and green needs” (p. 505). It is basically the consumers’ evaluation
of green needs, expectations, and desires while choosing a product (Lin et al. 2017). Green consumers
consider various values or benefits like utilitarian, situational, social, and psychological aspects that
can hinder or advance the green consumption behavior, which explains why GPV cannot be considered
a unidimensional construct.

However, different research suggested that GPV is a unidimensional construct (Chen et al. 2016;
Chen 2016a, 2016b; Chen and Chang 2012) but the researchers did not explain the complex and
multidimensional nature of the GPV (Sangroya and Kumar 2017; Woo and Kim 2019). That is why
Sangroya and Kumar (Sangroya and Kumar 2017) developed a multidimensional GPV model having
four sub-constructs, i.e., functional value, social value, emotional value, and conditional value. Woo
and Kim (Woo and Kim 2019) found that this multidimensional GPV model can predict consumers
green behavior more comprehensively. Therefore, this study used the GPV model to investigate
consumer choice behavior of green electronics. Moreover, previous literature has suggested that the
explanatory power of a theoretical model can be increased by modifying or extending a theory or
model (Perugini and Bagozzi 2001). It is also observed that a modified model can better explain the
variation in the dependent variable (Lee and Yun 2016; Moon et al. 2018). Therefore, this study is
modifying the GPV model by using a bi-dimensional function value (i.e., functional value price and
functional value quality) and social value (i.e., social value identity and social value responsibility) so
that consumers’ green intentions regarding green electronics can be better understand.

Literature Review and Hypothesis Development

Green Perceived Value Model

Consumer perceived value is known as the overall evaluation of products or services by the
consumer that he/she has given to purchase the products/services and what he/she received from these
products and services (Zeithaml 1988). It is basically a subjective concept that depends on the various
context which determines the distinctive properties of different products (Sangroya and Kumar 2017).
In consumer behavior, it is discussed by two perspectives, i.e., economic perspective (utilitarian and
price) and psychological perspective (cognitive and emotions) (Medeiros et al. 2016). These values
are important to assess and predict which attributes/values consumer consider while consuming a
product, especially in green products.

In environmental and green consumption behavior, Chen and Chang (Chen and Chang 2012)
defined green perceived values as “consumer’s overall appraisal of the net benefit of a product or service
between what is received and what is given based on the consumer’s environmental desires, sustainable
expectations, and green needs”. Chen and Chang (Chen and Chang 2012) found a positive and significant
relationship with the purchase intentions of green products. However, this model could not explain the
complex nature of the GPV depending on its different sub-constructs (Hur et al. 2012; Woo and Kim 2019;
Sangroya and Kumar 2017). That is why Sangroya and Kumar (Sangroya and Kumar 2017) developed
a multidimensional GPV construct based on Masini and Menichetti’s (Masini and Menichetti 2012)
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research that consumer behavior is driven by different utilitarian, social, and psychological benefits.
Sangroya and Kumar (Sangroya and Kumar 2017) suggested that GPV has four sub-constructs, i.e.,
functional value, social value, emotional value, and conditional value. The current study used the
theoretical foundation of the GPV model and modified it in the green electronics context. This study has
used bi-dimensional functional value and social value. All values are explained further with literature
support, and based on this literature, possible hypotheses are developed.

Functional Value (Price and Quality)

Functional value is an important factor in consumers’ perceptions regarding utilitarian benefit,
performance, reliability, durability, price, and quality in the decision-making process of consumption
(Woo and Kim 2019). It is the basic value consumers seek from a product. (Suki 2013) suggested that
consumers consider quality and price while choosing a product. Price is the most silent feature of
the product, and consumers are willing to pay higher prices for green products due to their quality
(Tsay 2009). In the context of a green product, functional value is the perceived utility achieved by the
quality, price, and performance of the green products with respect to alternatives. (Finch 2006) suggested
that consumer choice behavior for green products is influenced by the price. Consumers have known
that eco-friendly products deserve to be expensive and that it is fair to be pay premium prices for these
green products (Rahnama and Rajabpour 2017), while it was also indicated that consumers consider
both price and quality in the green products (Ritter et al. 2015). (Tseng and Hung 2013) suggested that
perceived quality influenced consumer green consumption behavior. Moreover, consumers search
for special benefits in green products, like high quality, when they pay premium prices for products
(Biswas and Roy 2015a). It was also found that green electronics’ quality has a direct impact on
customer loyalty towards purchase and price (Marakanon and Panjakajornsak 2017). Therefore, it can
be said that consumers’ green purchase behavior is influenced by both price and quality. Thus, it is
hypothesized that

H1a. Functional value price positively and significantly influences the consumer choice behavior of green
electronics.

H1b. Functional value quality positively and significantly influences the consumer choice behavior of green
electronics.

Social Value

Social value for green products is the perceived utility obtained by the association of social group,
pressure, and peer influence to consume green products (Biswas and Roy 2015a). Social affiliation
motivates the consumer to behave in the same way that of their social class (Candan and Yildirim 2013).
Consumers like to consume those brands that represent their social status (Lee et al. 2015). Consumers
think their green purchase behavior is a modern way of life, and they like to consume it for their
social identity in society (Kumar and Ghodeswar 2015). The research indicated that consumers
like to be involved in green consumption due to personal preferences and/or social responsibility,
which divides the social value into two dimensions, i.e., social identity value and social responsibility
value. In the social identity value, consumers get involved in green consumption behavior when their
environment-friendly behavior is appreciated (Kumar and Ghodeswar 2015). Decision making, social
pressure, companion opinion, and peer influence are key factors for consuming products having green
credentials (Solaiman et al. 2017). This pro-environmental identity with society provides a symbolic
benefit for individuals, representing themselves as an environment-friendly person (Rahnama and
Rajabpour 2017).

On the other hand, environmental deterioration has stimulated the environmental concern of
society as a whole. Consumers are involved in green consumption to make society greener for
every citizen and consider it their social responsibility and obligation. Due to the harmful effect
of electronic products on the environment, consumer consciously shifts their preferences towards
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green electronics as a social responsibility. Several studies have found a significant relationship
between social value and green consumption behavior (Gonçalves et al. 2016; Solaiman et al. 2017;
Rahnama and Rajabpour 2017; Biswas and Roy 2015a). Hence, from the past literature, it can be
hypothesized that

H2a. Social value identity positively and significantly influences the consumer choice behavior of green
electronics.

H2b. Social value responsibility positively and significantly influences the consumer choice behavior of green
electronics.

Emotional Value

In green regards to consumption, emotional value is known as the association of feelings and
emotions with the consumption of green products (Lin and Huang 2012). It is the perceived value
derived from the feeling of arousal or the affective state associated with the available alternative
in green products (Sangroya and Kumar 2017). The consumption can arouse positive, negative, or
mixed feelings, depending on their emotional experience and background (Suki and Suki 2015b).
(Penz and Stöttinger 2012) suggested emotions as part of the attitude and key components in the
consumption pattern of the consumer. These emotions cause a positive feeling of doing good,
wellbeing, satisfaction, and joy, as they believe they are contributing to protecting the environment
(Suki and Suki 2015a). In green consumption, consumers’ emotions have a stronger effect than the
functional benefits (Hartmann et al. 2005). Several researchers suggested that emotional value plays an
important role in green consumption behavior (Beyzavi and Lotfizadeh 2014; Lin and Huang 2012;
Gonçalves et al. 2016; Finch 2006; Woo and Kim 2019), while some researchers found an insignificant
relationship of emotional value and green choice behavior (Wen and Noor 2015; Biswas and Roy 2015a;
Suki and Suki 2015a, 2015b; Rahnama and Rajabpour 2017). Due to diverse results in the literature on
green consumption behavior, it is hypothesized that

H3. Emotional value positively and significantly influences the consumer choice behavior of green electronics.

Conditional Value

In regard to green products, the conditional value is the perceived utility derived from
personal benefits obtained from green products over conventional products in different situations
(Solaiman et al. 2017). It is basically the perceived utility attain by the different physical, economic,
social, or environmental situations and circumstances faced by the choice maker (Sánchez-Fernández
and Iniesta-Bonillo 2007). These situations can be extrinsic, like time, place, context, discounts,
and cash rebates, which affects the consumer purchase behavior of different products (Belk 1974;
Lin and Huang 2012). However, consumers’ conditional value cannot be assessed generally until that
situation emerges. Situations like cash rebates, discounts, and government subsidies might influence
consumer behavior towards environmentally friendly products (Wen and Noor 2015). Saxena and
Khandelwal (Saxena and Khandelwal 2010) suggested that changes in situations while purchasing
can also affect green consumption behavior. In India, (Biswas and Roy 2015a) found the impact of
conditional values on sustainable consumption, which has been validated by different previous studies
in the green products context (Khan and Mohsin 2017; Rahnama 2017; Solaiman et al. 2017; Finch 2006;
Woo and Kim 2019). Hence, based on past literature, the following hypothesis is developed:

H4. Conditional value positively and significantly influences the consumer choice behavior of green electronics.

2. Methodology

To test the proposed model, this study adopts a quantitative approach. The target population of the
current study consisted of the citizens of two metropolitan cities (Sahiwal and Faisalabad) of the province
of Punjab, Pakistan. Citizens of metropolitan cities were selected because the demand for green electric
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products has surged in metropolitan cities (Prakash et al. 2018). Pakistan is a developing country with the
upsurge of urbanization, and people are moving from rural towards urban areas (FDGP 2018). Moreover,
in a recent study, metropolitan cities were selected for the investigation of green consumer behavior in
Pakistan (Ali et al. 2019b). Probability sampling is employed in cases where the population is known or a
sampling frame is available. In the present study, non-probability sampling was used because the target
population was not known, a sample frame was not available, and data collection could be done more
quickly in less time (Ali et al. 2019a; Saunders et al. 2007). Additionally, as per the findings of (Henry 2016),
non-probability sampling is more suitable once the sample is larger than 50. In the case of non-probability
sampling, purposive sampling has several advantages as it could be able to generate more reliable and
consistent results (Sekaran and Bougie 2013). Therefore, judgmental sampling was employed in this
existing study demonstrating middle-class citizens with an income level above PKR 50,000 (more than
300 USD). Data were collected by using the self-administered questionnaire. The objectives of this study
were written on the cover letter accompanying the survey. Additionally, the assurance of the respondent’s
anonymity was also clearly mentioned in the cover letter. To ensure the reliability and validity of the
questionnaire, a pre-test and a pilot test were performed in this research. The sample size was determined
as per the recommendation of (Hair et al. 2011), i.e., to have five times as many observations as the
number of variables to be examined. Employing this rule of thumb, the minimum number of sample size
required was 175 (25 × 7). In addition, as per the recommendations of (Nulty 2008), the response rate
of self-administrative questionnaires was expected to be 40–60%. Therefore, 425 questionnaires were
distributed among the targeted population, of which 237 questionnaires were returned and found usable
for the existing study, indicating a response rate of 55.76%.

Questionnaire Development

The questionnaire consisted of two sections. In the first section, A, of the existing study,
demographic information of the respondents was apprehended. The second section, B, of the study
captured the measurement items of the exogenous and endogenous variables. A seven-point Likert scale
ranging from “Strongly Agree = 1” to “Strongly Disagree = 7” was adopted in this research. The only
endogenous construct of this study “consumer choice behavior” was measured by four items adapted
from the prior study of (Lin and Huang 2012). The exogenous constructs of “functional value quality
with four items” and “functional value price by four items” were adapted from (Lin and Huang 2012).
Four items adapted from the (Rahnama and Rajabpour 2017) were used to measure the “conditional
value”. Three items adapted from (Lin and Huang 2012) to measure the construct of “emotional
values”. The “social value identity with three items” and the “social value responsibility by three
items” were adapted from (Han et al. 2017). The item statements of these variables are given below in
Appendix A. The demographic profile of respondents is presented in Table 1.

Table 1. Demographic profile.

Characteristics Frequency Percentage%

Gender Male 155 65.4
Female 82 34.6

Age 16–24 24 10.1
25–34 34 14.3
35–44 85 35.9
45–54 51 21.5
55–64 33 13.9
>65 10 4.2

Marital status Single 39 16.5
Married 198 83.5

Education Intermediate or below 72 30.4
Undergraduate 96 40.5
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Table 1. Cont.

Characteristics Frequency Percentage%

Graduate 46 19.4
Professional 23 9.7

Occupation Government Sector 57 24.1
Private Sector 90 38.0
Self-Employed 36 15.2

Student 18 7.6
Retired 36 15.2

Income (PKR) 50,000–75,000 72 30.4
75,001–100,000 96 40.5
100,001–125,000 46 19.4
125,001 and over 23 9.7

3. Analysis (PLS-SEM)

Structural equation modeling (SEM) is the most robust and influential second-generation
multivariate analysis technique that is used to examine structured relationships (Hair et al. 2014). SEM
includes a series of statistical methods, i.e., factor analysis, regression analysis or path analysis, and
discriminant analysis, which allow researchers to examine the structural relationship between the
observed variable and the latent variable (Chin and Marcoulides 1998). The SEM technique is beneficial
as compared to first-generation multivariate analysis techniques in terms of accuracy, efficiency, and
convenience (Malhotra et al. 2006; Richter et al. 2015; Ali et al. 2019a). This statistical analysis technique
has gained wide-ranging popularity in behavioral and social science research (Cheah et al. 2019;
Hair et al. 2016). It can be distinguished between covariance-based (CB-SEM), partial least squares
(PLS-SEM), or variance-based (VB-SEM) SEM (Chin and Newsted 1999; Ali et al. 2019b). PLS-SEM is
preferred over CB-SEM because it is a more appropriate tool for advanced research analysis. PLS-SEM
is referred to as the Holy Grail or silver bullet because it allows for testing complex relationships in the
model (Hair et al. 2011). Moreover, PLS-SEM contributes heavily to the exploratory approach and
considers better means for prediction accuracy (Ramli et al. 2018). Hence, this study employed the
PLS-SEM technique by using Smart PLS 3.0 software (Ringle et al. 2015) because these characteristics
are in line with the objective of the study.

As suggested by (Anderson and Gerbing 1988) and (Hair et al. 2016), we followed the dual-stage
approach that comprised first, measurement model evaluation and second, the structural model
evaluation. According to (Schumacker and Lomax 2004), the two-stage analysis approach that consists
of the measurement model and structural model evaluation is superior to the one-step evaluation.
The measurement model defines the measurements of the constructs and the structural model is a part
that relates the measured variable to the latent variable.

3.1. Measurement Model

The measurement model examines the association between observed data and latent variables
and defines the measurements of constructs. The superiority of the measurement model was evaluated
based on the assessment of construct reliability and validity. Construct reliability refers to “the
consistency of the questions in the questionnaires, meaning that the interpretation of the questions by
the respondent is the same as intended” (Cheow et al. 2017). In addition, construct validity refers to
“the degree to which a test measures what it claims, or purports, to be measuring” (Polit and Beck 2008).
In order to evaluate construct reliably and validity, it is necessary to conduct the following sets of tests:
internal consistency reliability, i.e., Cronbach’s α, composite reliability, convergent validity, i.e., factor
loading, average variance extracted (AVE), and discriminant validity. Heterotrait–Monotrait ratios
(HTMT) were used to evaluate the measurement model.
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Internal consistency reliability, i.e., Cronbach’s α, composite reliability, convergent validity, i.e.,
factor loading, average variance extracted (AVE), and discriminant validity were used to evaluate
the measurement model. The results presented in Table 2 indicate that Cronbach’s α values for all
constructs fell in between 0.78 and 0.92, which exceeds the suggested value of 0.6 (Robinson et al. 1991).
Composite reliability (CR) values were greater than 0.7, which is in line with the required threshold
value suggested by (Chin 2010). Convergent validity refers to the “extent to which a measure correlates
positively with alternative measures of the same construct” (Hair et al. 2016), which can be evaluated
by using outer loadings (the value must fall in between 0.4 and 0.70) (Hair et al. 2016) and average
variance extracted (AVE) (the value must be greater than 0.5) (Fornell and Larcker 1981). As denoted
in Table 2, outer loading values and average variance extracted (AVE) are greater than the required
threshold values indicate meaningful convergent validity.

Table 2. Measurement model.

Convergent
Validity Internal Consistency Reliability

Construct Item Loadings AVE Cronbach’s α CR

Functional Value quality FVQ1 0.731 0.549 0.87 0.829
FVQ2 0.741
FVQ3 0.772
FVQ4 0.718

Functional value price FVQ1 0.848 0.642 0.80 0.877
FVQ2 0.857
FVQ3 0.732
FVQ4 0.760

Social value Identity SVI1 0.852 0.722 0.92 0.886
SVI2 0.869
SVI3 0.827

Social Value Responsibility SV1 0.677 0.606 0.90 0.820
SV2 0.850
SV3 0.798

Emotional Value EMV1 0.847 0.615 0.78 0.827
EMV2 0.775
EMV3 0.726

Conditional value CDV1 0.702 0.595 0.86 0.854
CDV2 0.790
CDV3 0.811
CDV4 0.779

Consumer Choice Behavior CCB1 0.813 0.723 0.84 0.912
CCB2 0.858
CCB3 0.900
CCB4 0.828

Heterotrait–Monotrait ratios (HTMT) are a current and the most robust tool for evaluating
discriminant validity because Fornell–Larcker criteria for assessing discriminant validity tend to be
subject to debate (Henseler et al. 2014). Hence, to access discriminant validity Heterotrait–Monotrait
ratios (HTMT) were employed. According to the HTMT criterion, if an HTMT value is found to be
above 0.85 (Kline 2015) or 0.90 (Gold et al. 2001), it creates certain issues in discriminant validity.
As indicated in Table 3, all HTMT values are lower than 0.85. Hence, all constructs have satisfied
discriminant validity. The HTMT results are presented in Table 3.
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Table 3. Discriminant validity (Heterotrait–Monotrait (HTMT) criterion).

CV CCB EMV FVP FVQ SVI SVR

CV
CCB 0.394
EMV 0.383 0.688
FVP 0.479 0.620 0.614
FVQ 0.352 0.512 0.570 0.473
SVI 0.067 0.314 0.113 0.188 0.197
SVR 0.457 0.771 0.887 0.661 0.597 0.133

3.2. Structural Model

To examine the structural model, it is suggested to report the collinearity issue before testing
hypothesized relationships for this study. According to (Hair et al. 2011), it is important to ensure that
there is no collinearity issue between the constructs under investigation. Variance inflation factor (VIF)
values for all constructs are below the threshold of 5, confirming the absence of a collinearity issue.
To examine hypothesized relationships, a bootstrapping technique with 5000 resample was conducted.
A t-value criterion of 1.645 (p < 0.05) was employed to test the proposed hypotheses. Figure 1 indicates
the effect of the independent variables on the dependent variable. The results in Table 4 depict that
all proposed hypotheses are accepted. The results indicate that functional value quality (β = 0.071,
t = 1.875 > 1.64, p < 0.05), functional value price (β = 0.176, t = 4.166 > 1.64, p < 0.05), social value
identity (β = 0.200, t = 5.302 > 1.64, p < 0.05), social value responsibility (β = 0.347, t = 7.694 > 1.64,
p < 0.05), emotional value (β = 0.203 t = 4.486 > 1.64, p < 0.05), and conditional value (β = 0.067,
t = 1.838 > 1.64, p < 0.05) were significant influences on consumer choice behavior. According to (Hair
et al. 2011), the value of R2 is considered too weak, moderate, or substantial if values are above 0.25,
0.50, or 0.75, respectively. The results indicate the R2 value for consumer choice behavior is 0.524,
which is considered above moderate as suggested by (Hair et al. 2011). The effect size (f2) depicts the
impact of a specific predictor variable on the endogenous construct (Hair et al. 2014). (Cohen 1988)
described the f2 value as a small, medium, or large effect if its value is 0.02, 0.15, or 0.35, respectively,
as shown in Table 4. For the predictive relevance Q2, a value above 0 is suggested to have predictive
relevance. Table 4 shows the Q2 value for choice behavior (Q2 = 0.349) is greater than 0, which means
the model has a predictive relevance.

Table 4. Structural model analysis (hypothesis testing).

Hypothesis Relationship Path
Coefficient

Std.
Error t Value p-Value Supported R2 Q2 F2

H1 FVQ -> 0.071 0.038 1.875 0.000 Yes 0.524 0.349 0.008
H2 FVP -> 0.176 0.042 4.166 0.030 Yes 0.048
H3 SVI -> 0.200 0.039 5.302 0.000 Yes 0.080
H4 SVR -> 0.347 0.046 7.694 0.000 Yes 0.137
H5 EMV -> 0.203 0.045 4.486 0.000 Yes 0.050
H6 CDV -> 0.067 0.036 1.838 0.033 Yes 0.008
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4. Discussion

Environmental problems and deterioration have been extensively debated by academics and
practitioners, including their solutions in the form of green products. In this regard, the aim of this
study was to find consumers’ choice behavior to use green electronic products in Pakistan. For this
purpose, a multidimensional modified GPV model (having six sub-constructs) was used. We found
that functional value price, functional value quality, social value identity, social value responsibility,
emotional value, and conditional value have a positive and significant relationship with the choice
behavior of consumers regarding green electronics.

Empirical results showed that functional value price had a significant, positive effect on consumer
choice behavior of green electronics (β = 0.176, t = 1.875 > 1.64, p < 0.05). The results are in line
with previous studies (Rahnama and Rajabpour 2017; Khan and Mohsin 2017). The results can
be due to the reason that, in Pakistan, consumers are more price conscious to buy green products
(Khan and Mohsin 2017). Another reason can be that as the economy faces high inflation, stagflation,
and depression increase, consumers are more concerned with the price than those who live in a stable
economy (Rahnama and Rajabpour 2017). Therefore, an increase in green electronics prices will cause
less purchasing of these products. That is why marketers should design pricing strategies that are
competitive with the same product category available in the market. Moreover, the government can
reduce import taxes for companies to reduce their cost, which may ultimately lead to low competitive
pricing with conventional products.

Functional value quality was also found to have a significant effect on the choice behavior of
consumers regarding green electronics (β = 0.071, t = 4.166 > 1.64, p < 0.05). The results are in
agreement with (Rahnama and Rajabpour 2017; Gonçalves et al. 2016). The effect might be due to the
fact that functional quality is derived from the utilitarian benefits and functional performance of the
green products (Sweeney and Soutar 2001). Consumers choose green products when they find more
quality features in green products than in conventional products. These features can be in the form of
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durability, functionality performance, energy-saving capacity, eco-friendliness, and most specifically in
the electronics category, it’s waste and recycling options. Hence, there should be a policy of mentioning
hazardous material and dangerous components present in the product as well as a minimum level that
should be used in green products. Moreover, financial assistance should be provided to the companies
which formally recycle the e-waste. Furthermore, marketers can enhance the quality and performance
of green electronics and can launch a return policy of old and used electronic products so that these
products can be recycled or disposed of by proper methods.

The results suggest that social value identity has a positive and significant impact on consumer
choice behavior (β = 0.200, t = 5.302 > 1.64, p < 0.05). Consumers get involved in green consumption
behavior due to social pressure, peer influence, and social identification. Consumers like to behave
in the same way as their social group, which creates a social identity. The consumer gains symbolic
value by this social identification which motivates them to get involved in green consumption for good
impressions on others and social approval (Rahnama and Rajabpour 2017). In this regard, a social
media campaign can be an initiative for consumers who are involved in green consumption to share
their experiences. Individuals will get more involved in green consumption for social approval and
social identification from their peer group or social class.

Social value responsibility was also found to have significant impact on consumer choice behavior
(β = 0.347, t = 7.694 > 1.64, p < 0.05). This means that Pakistani consumers like to buy green electronics
by considering their obligation and responsibility to save society. The environmental impacts of
conventional electronic products make them conscious to change their preferences for the improvement
of society. They do not think that environmental preservation is only the responsibility of companies
and/or the government. Therefore, marketers can stimulate consumers’ behavior by shedding light on
the consumption of green electronics. Moreover, the negative impacts of conventional products can be
highlighted by the government to make consumers conscious about their responsibility towards society.

Emotional value refers to the ability to arouse feelings and affective states by alternative product
capacity. H3 hypothesized the positive influence of emotional value on consumers’ choice behavior
regarding green products. The results reveal that emotional value is an important factor in the
choice behavior of consumers regarding green electronics (β = 0.203, t = 4.486 > 1.64, p < 0.05). The
results are verified by previous research (Woo and Kim 2019; Wen and Noor 2015; Ali et al. 2019b).
This strong association of emotional value with green product adoption has also verified the results
of (Khan and Mohsin 2017) who said that Pakistani consumers rely on emotional values during the
decision-making process. Emotions are a basic part of human life. These emotions are associated
with consumption that arouses positive feelings (feeling good, satisfied, relaxed, pleasure, relief, hope,
and love) or negative feelings (anxiety, anger, fear, and guilt) by consuming a product. Research has
suggested that consuming green products arouse positive feelings like doing good, well-being, comfort,
and satisfaction in consumers. The probable reason for this result is that Pakistani consumers engage in
emotional decision making rather than rational decision making. Consumers who use green electronics
should be encouraged by the government to give them a sense of satisfaction, comfort, and doing good.

Like other GPV values, the conditional value is also found to be significant in consumers’ choice
behavior regarding green electronics (β = 0.067, t = 1.838 > 1.64, p < 0.05). The results are consistent
with (Wang et al. 2018; Solaiman et al. 2017; Lin and Huang 2012; Biswas and Roy 2015a) but also
contradict the results of (Biswas and Roy 2015b; Rahnama 2017; Rahnama and Rajabpour 2017) who
said that different situations or conditions do not play a role in the decision-making process at the
time of purchasing green products (Suki and Suki 2015a). However, findings of this study cannot
be completely ignored because it is in line with previous research streams who found the positive
association of conditional value and green product adoption (Wang et al. 2018). In Pakistan, it is found
that different situations like time, place, discounts, and cash rebates positively affect consumer behavior
regarding green electronics. Consumers may buy green electronics if they get any kind of discount,
government subsidy, a promotion at the time of purchasing. Therefore, marketers can provide different
promotional discounts, installation discounts, and any cash rebate at stores to involve consumers
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in eco-friendly consumption. The government can also provide subsidies to green consumers to
overcome or reduce the e-waste issue in Pakistan. The government can also start training and organize
workshops for companies to encourage them in green production methods.

5. Conclusions

Technological innovation has urged growth in the consumption of electronic products which
cause environmental issues like the generation of e-waste. To overcome the issue of e-waste, the
adoption of electronic products is very much important. That is why the aim of the study was
to find consumers’ choice behavior regarding green electronics. For this purpose, the theoretical
foundation was taken from GPV (functional value price, functional value quality, social value identity,
social value responsibility, emotional value, conditional value), which explains why consumers get
involved in green consumption behavior. Four hypotheses were developed based on the literature, and
variance-based SEM was used to test the hypotheses. Results of PLS-SEM reveal that all hypotheses
were accepted.

The findings provide interesting and useful insights about green consumers. The results suggested
that functional value price, functional value quality, social value identity, social value responsibility,
emotional value, and conditional value have a significant and positive effect on consumer choice
behavior regarding green electronics. Due to differences in culture and product categories, these
results have some agreements and disagreements with previous research. In Pakistan, consumers
focus on both price and quality of green electronics. Therefore, marketers should focus on the quality
of green electronic products and make them available at an affordable and competitive price. In this
regard, the government agency can set standards to import only those products that are good in
quality with reductions in taxes to make them available at low prices. Consumers do not only like
to buy green products due to their functionality but also for the symbolic value and social approval.
The adoption of green electronics can be increased by using marketing communication tools to motivate
consumers for social identification and responsibility. A public awareness message with a platform
for electronic word of mouth generation can be initiated by the government or waste management
agency to educate consumers about negative impacts of conventional products or e-waste. Consumers
experience positive emotions and feel satisfied when they chose green electronics for the improvement
of the environment, instead of contributing to environmental deterioration. Moreover, practitioners
should include promotional and discounts strategies at the store for green products because different
conditions affect consumers’ decision making while choosing these products. In this regard, the
government can make it mandatory for companies to be ISO environmentally certified, like ISO 14000.
ISO/TS 207/SC 3 environmental labelings should be mandatory for green products to meet those
standards. The government should also develop a separate monitoring body for e-waste collection,
recycling, management, and disposal due to its adverse effects on the environment.

Limitations and Future Direction

Without doubt, this study has contributed theoretically and practically; nevertheless, this study is
not without limitations. First, this study has taken only one category under discussion from electrical
products that contributed to e-waste, i.e., electronic products. Future research can consider other
electrical categories, like temperature exchange equipment, screens, small IT and telecommunication
devices, and lamps. Second, the study has considered green electronic products in general. Future
research can analyze consumer choice behavior regarding subcategorized electronic products. Third,
this research has not checked the effect of personality traits of the consumer on consumer choice
behavior, as consumers with different personalities may have diverse preferences. Finally, future
researchers can extend the GPV model by using biospheric, altruistic, and egoistic values to predict the
pro-environmental behavior of consumers. Hence, future research can explore the effect of personality
on consumer choice behavior.
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Appendix A

Functional Value-Quality
FVQ1—The green electronic product has consistent quality.
FVQ2—The green electronic product is well made.
FVQ3—The green electronic product has an acceptable standard of quality.
FVQ4—The green electronic product would perform consistently.

Functional value-price
FVP1—The green electronic product is reasonably priced.
FVP2—The green electronic product offers value for money.
FVP3—The green electronic product is a good product for the price.
FVP4—The green electronic product would be economical.

Conditional Value
CDV1—I would buy the green electronic product instead of conventional electronic products under
worsening environmental conditions.
CDV2—I would buy the green electronic product instead of conventional electronic products when
there is a subsidy for green products.
CDV3—I would buy the green electronic product instead of conventional electronic products when
there are discount rates for green products or promotional activity.
CDV4—I would buy the green electronic product instead of conventional electronic products when
green products are available.

Emotional Value
EMV1—Buying the green electronic product instead of conventional electronic products would feel
like making a good personal contribution to something better.
EMV2—Buying the green electronic product instead of conventional electronic products would feel
like the morally right thing.
EMV3—Buying the green electronic product instead of conventional electronic products would make
me feel like a better person.

Social Value Identity
SVI1—Buying the green electronic product would help me to feel acceptable.
SVI2—Buying the green electronic product would improve the way that I am perceived.
SVI3—Buying the green electronic product would make a good impression on other people.

Social Value Responsibility
SVR1—Buying the green electronic product means I am making contributions to the reduction of
carbon emission.
SVR2—Buying the green electronic product means I am taking care of our common living environment.
SVR3—Buying the green electronic product means I am responsible for society.

Consumer Choice Behavior
CCB1—I make a special effort to buy green electronic products that are made from recycled materials.
CCB2—I have switched conventional electronic products for ecological reasons.
CCB3—When I have a choice between two equal products, I purchase the one less harmful to other
people and the environment.
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CCB4—I have avoided buying a conventional electronic product because it had potentially harmful
environmental effects.

References

Ali, Saqib, Habib Ullah, Minhas Akbar, Waheed Akhtar, and Hasan Zahid. 2019a. Determinants of Consumer
Intentions to Purchase Energy-Saving Household Products in Pakistan. Sustainability 11: 1462. [CrossRef]

Ali, Saqib, Muhammad Danish, Faiz Muhammad Khuwaja, and Muhammad Shoaib Sajjad. 2019b. The Intention to
Adopt Green IT Products in Pakistan: Driven by the Modified Theory of Consumption Values. Environments
6: 53. [CrossRef]

Balde, Cornelis P., Vanessa Forti, Vanessa Gray, Ruediger Kuehr, and Paul Stegmann. 2017. The Global E-Waste
Monitor 2017. Bonn: United Nations University. [CrossRef]

Belk, Russell W. 1974. An Exploratory Assessment of Situational Effects in Buyer Behavior. Journal of Marketing
Research 11: 156–63. [CrossRef]

Beyzavi, Mojdeh, and Fereshteh Lotfizadeh. 2014. Analyzing the Choice Behavior Based on the Theory of
Consumption Values for Green Products in Iran. Kuwait Chapter of Arabian Journal of Business and Management
Review 3: 2014. [CrossRef]

Biswas, Aindrila, and Mousumi Roy. 2015a. Green Products: An Exploratory Study on the Consumer Behaviour
in Emerging Economies of the East. Journal of Cleaner Production 87: 463–68. [CrossRef]

Biswas, Aindrila, and Mousumi Roy. 2015b. Leveraging Factors for Sustained Green Consumption Behavior
Based on Consumption Value Perceptions: Testing the Structural Model. Journal of Cleaner Production 95:
332–40. [CrossRef]

Anderson, James C., and David Gerbing. 1988. Structural Equation Modeling in Practice: A Review of
Recommended Two-Step Approach. Psychological Bulletin 103: 411–23. [CrossRef]

Candan, Burcu, and Seda Yildirim. 2013. Investigating the Relationship Between Consumption Values and
Personal Values of Green Product Buyers. International Journal of Economics and Managment Sciences 2: 29–40.

Cheah, Jun Hwa, Hiram Ting, T Ramayah, Mumtaz Ali Memon, Tat Huei Cham, and Enrico Ciavolino. 2019.
A Comparison of Five Reflective—Formative Estimation Approaches: Reconsideration and Recommendations
for Tourism Research. Quality Quantity 53: 1421–58. [CrossRef]

Chen, Shang-Yu. 2016a. Green Helpfulness or Fun? In Fl Uences of Green Perceived Value on the Green Loyalty
of Users and Non-Users of Public Bikes. Transport Policy 47: 149–59. [CrossRef]

Chen, Shang-Yu. 2016b. Using the Sustainable Modified TAM and TPB to Analyze the Effects of Perceived Green
Value on Loyalty to a Public Bike System. Transportation Research Part A 88: 58–72. [CrossRef]

Chen, Shang-Yu, Chung-Cheng Lu, and Shang-Yu Chen. 2016. Exploring the Relationships of Green Perceived
Value, the Diffusion of Innovations, and the Technology Acceptance Model of Green Transportation.
Transportation Journal 55: 51–77. [CrossRef]

Chen, Yu-Shan, and Ching-Hsun Chang. 2012. Enhance Green Purchase Intentions the Roles of Green Perceived
Value, Green Percived Risk, and Green Trust. Managment Decision 50: 502–20. [CrossRef]

Cheow, Vincent, Sern Yeo, See-kwong Goh, and Sajad Rezaei. 2017. Consumer Experiences, Attitude and
Behavioral Intention toward Online Food Delivery (OFD) Services. Journal of Retailing and Consumer Services
35: 150–62. [CrossRef]

Chin, Wynne, and G. Marcoulides. 1998. The Partial Least Squares Approach to Structural Equation Modeling.
In Modern Methods for Business Research. Mahwah: Lawrence Erlbaum Associates Publishers, vol. 8.

Chin, Wynne W. 2010. Handbook of Partial Least Squares. Berlin: Springer, pp. 655–56. [CrossRef]
Chin, Wynne W., and Peter R. Newsted. 1999. Structural Equation Modeling Analysis with Small Samples Using

Partial Least Square. MIS Quarterly 22: 307–41.
Cohen, Jacob. 1988. Statistical Power Analysis for the Behavioral Sciences, 2nd ed. New York: Erlbaum.
FDGP. 2018. Pakistan Economic Survey. 2017-18; Islamabad: Ministry of Finance.
Finch, James E. 2006. The Impact of Personal Consumption Values and Beliefs on Organic Food Purchase Behavior.

Journal of Food Products Marketing 11: 3–20. [CrossRef]
Fornell, Claes, and David F. Larcker. 1981. Evaluating Structural Equation Models with Unobservable Variables

and Measurement Error. Journal of Marketing Research 18: 39–50. [CrossRef]

http://dx.doi.org/10.3390/su11051462
http://dx.doi.org/10.3390/environments6050053
http://dx.doi.org/10.1016/j.proci.2014.05.148
http://dx.doi.org/10.1177/002224377401100206
http://dx.doi.org/10.12816/0018853
http://dx.doi.org/10.1016/j.jclepro.2014.09.075
http://dx.doi.org/10.1016/j.jclepro.2015.02.042
http://dx.doi.org/10.1037/0033-2909.103.3.411
http://dx.doi.org/10.1007/s11135-018-0821-7
http://dx.doi.org/10.1016/j.tranpol.2016.01.014
http://dx.doi.org/10.1016/j.trc.2016.03.011
http://dx.doi.org/10.5325/transportationj.55.1.0051
http://dx.doi.org/10.1108/00251741211216250
http://dx.doi.org/10.1016/j.jretconser.2016.12.013
http://dx.doi.org/10.1007/978-3-540-32827-8
http://dx.doi.org/10.1300/J038v11n04_05
http://dx.doi.org/10.1177/002224378101800104


Economies 2019, 7, 99 15 of 18

Gold, Andrew H., Arvind Malhotra, and Albert H. Segars. 2001. Knowledge Management: An Organizational
Capabilities Perspective. Journal of Management Information Systems 18: 185–214. [CrossRef]

Gonçalves, Helena Martins, Tiago Ferreira Lourenço, and Graça Miranda Silva. 2016. Green Buying Behavior
and the Theory of Consumption Values: A Fuzzy-Set Approach. Journal of Business Research 69: 1484–91.
[CrossRef]

Hair, Joe F., Marko Sarstedt, Lucas Hopkins, and Volker G. Kuppelwieser. 2014. Partial Least Squares Structural
Equation Modeling (PLS-SEM) An Emerging Tool in Business Research. European Business Review 26: 106–21.
[CrossRef]

Hair, Joe F., Christian M Ringle, and Marko Sarstedt. 2011. PLS-SEM: Indeed a Silver Bullet PLS-SEM: Indeed a
Silver Bullet. Journal of Marketing Theory and Practice 19: 37–41. [CrossRef]

Hair, Joseph F., Jr., G. Tomas M. Hult, Christian Ringle, and Marko Sarstedt. 2016. A Primer on Partial Least Squares
Structural Equation Modeling (PLS-SEM), 2nd ed. Thousand Oaks: SAGE Publications.

Han, Liu, Shanyong Wang, Dingtao Zhao, and Jun Li. 2017. The Intention to Adopt Electric Vehicles: Driven by
Functional and Non-Functional Values. Transportation Research Part A 103: 185–97. [CrossRef]

Hartmann, Patrick, Vanessa Apoalaza Iba, and F. Javier Forcada Sainz. 2005. Green Branding Effects on Attitude:
Functional versus Emotional Positioning Strategies. Marketing Intelligence & Planning 23: 9–29. [CrossRef]

Henry, Gary. 2016. Sample Selection Approaches. In Practical Sampling. Thousand Oaks: SAGE Publications,
pp. 17–32. [CrossRef]

Henseler, Jörg, Christian M. Ringle, and Marko Sarstedt. 2014. A New Criterion for Assessing Discriminant
Validity in Variance-Based Structural Equation Modeling. Journal of the Academy of Marketing Science 43:
115–35. [CrossRef]

Hur, Won-Moo, Yeonshin Kim, and Kyungdo Park. 2012. Assessing the Effects of Perceived Value and Satisfaction
on Customer Loyalty: A ‘Green’ Perspective. Corporate Social Responsibility and Environmental Managment 20:
146–56. [CrossRef]

Imran, Muhammad, Sajjad Haydar, Junbeum Kim, Muhammad Rizwan Awan, and Amanat Ali Bhatti. 2017.
E-Waste Flows, Resource Recovery and Improvement of Legal Framework in Pakistan. Resources, Conservation
and Recycling 125: 131–38. [CrossRef]

Iqbal, Mehreen, Knut Breivik, Jabir Hussain Syed, Riffat Naseem Malik, Jun Li, Gan Zhang, and Kevin C. Jones. 2015.
Emerging Issue of E-Waste in Pakistan: A Review of Status, Research Needs and Data Gaps. Environmental
Pollution 207: 308–18. [CrossRef] [PubMed]

Iqbal, Mehreen, Jabir Hussain Syed, Knut Breivik, Muhammad Jamshed Iqbal Chaudhry, Jun Li, Gan Zhang, and
Riffat Naseem Malik. 2017. E-Waste Driven Pollution in Pakistan: The First Evidence of Environmental
and Human Exposure to Flame Retardants (FRs) in Karachi City. Environmental Science and Technology 51:
13895–905. [CrossRef] [PubMed]

Iravani, Abolfazl, Mohammad hasan Akbri, and Mahmood Zahoori. 2017. Advantages and Disadvantages of
Green Technology; Goals, Challenges and Strengths. International Journal of Science and Engineering Application
6: 272–84. [CrossRef]

Irimia-Vladu, Mihai. 2014. ‘Green’ Electronics: Biodegradable and Biocompatible Materials and Devices for
Sustainable Future. Chemical Society Reviews 43: 588–610. [CrossRef]

Jayaraman, Krishnaswamy, Seela Vejayon, Shruthi Raman, and Imtiaz Mostafiz. 2019. The Proposed E-Waste
Management Model from the Conviction of Individual Laptop Disposal Practices-An Empirical Study in
Malaysia. Journal of Cleaner Production 208: 688–96. [CrossRef]

Khan, Shamila Nabi, and Muhammad Mohsin. 2017. The Power of Emotional Value: Exploring the Effects of
Values on Green Product Consumer Choice Behavior. Journal of Cleaner Production 150: 65–74. [CrossRef]

Kline, Rex B. 2015. Principles and Practice of Structural Equation Modeling. New York: Guilford Publications.
Kumar, Amit, Maria Holuszko, and Denise Crocce Romano Espinosa. 2017. E-Waste: An Overview on Generation,

Collection, Legislation and Recycling Practices. Resources, Conservation and Recycling 122: 32–42. [CrossRef]
Kumar, Prashant, and Bhimrao M. Ghodeswar. 2015. Factors Affecting Consumers’ Green Product Purchase

Decisions. Marketing Intelligence and Planning 33: 330–47. [CrossRef]
Lee, Christina K. C., Deborah S. Levy, and Crystal Sheau Fen Yap. 2015. How Does the Theory of Consumption

Values Contribute to Place Identity and Sustainable Consumption? International Journal of Consumer Studies
39: 597–607. [CrossRef]

http://dx.doi.org/10.1080/07421222.2001.11045669
http://dx.doi.org/10.1016/j.jbusres.2015.10.129
http://dx.doi.org/10.1108/EBR-10-2013-0128
http://dx.doi.org/10.2753/MTP1069-6679190202
http://dx.doi.org/10.1016/j.tra.2017.05.033
http://dx.doi.org/10.1108/02634500510577447
http://dx.doi.org/10.4135/9781412985451
http://dx.doi.org/10.1007/s11747-014-0403-8
http://dx.doi.org/10.1002/csr.1280
http://dx.doi.org/10.1016/j.resconrec.2017.06.015
http://dx.doi.org/10.1016/j.envpol.2015.09.002
http://www.ncbi.nlm.nih.gov/pubmed/26433180
http://dx.doi.org/10.1021/acs.est.7b03159
http://www.ncbi.nlm.nih.gov/pubmed/29134799
http://dx.doi.org/10.7753/IJSEA0609.1005
http://dx.doi.org/10.1039/C3CS60235D
http://dx.doi.org/10.1016/j.jclepro.2018.10.125
http://dx.doi.org/10.1016/j.jclepro.2017.02.187
http://dx.doi.org/10.1016/j.resconrec.2017.01.018
http://dx.doi.org/10.1108/MIP-03-2014-0068
http://dx.doi.org/10.1111/ijcs.12231


Economies 2019, 7, 99 16 of 18

Lee, Hyun-Joo, and Zee-sun Yun. 2016. Consumers’ Perceptions of Organic Food Attributes and Cognitive and
Affective Attitudes as Determinants of Their Purchase Intentions toward Organic Food. Food Quality and
Preference 39: 259–67. [CrossRef]

Lin, Jialing, Antonio Lobo, and Civilai Leckie. 2017. The Role of Benefits and Transparency in Shaping Consumers’
Green Perceived Value, Self-Brand Connection and Brand Loyalty. Journal of Retailing and Consumer Services
35: 133–41. [CrossRef]

Lin, Pei Chun, and Yi Hsuan Huang. 2012. The Influence Factors on Choice Behavior Regarding Green Products
Based on the Theory of Consumption Values. Journal of Cleaner Production 22: 11–18. [CrossRef]

Malhotra, Naresh K., Sung S. Kim, and Ashutosh Patil. 2006. Common Method Variance in IS Research:
A Comparison of Alternative Approaches and a Reanalysis of Past Research. Managment Science 52: 1865–83.
[CrossRef]

Marakanon, Lalinthorn, and Vinai Panjakajornsak. 2017. Perceived Quality, Perceived Risk and Customer Trust
Affecting Customer Loyalty of Environmentally Friendly Electronics Products. Kasetsart Journal of Social
Sciences 38: 24–30. [CrossRef]

Masini, Andrea, and Emanuela Menichetti. 2012. The Impact of Behavioural Factors in the Renewable Energy
Investment Decision Making Process: Conceptual Framework and Empirical Findings. Energy Policy 40:
28–38. [CrossRef]

Medeiros, Janine Fleith De, José Luis Duarte Ribeiro, and Marcelo Nogueira Cortimiglia. 2016. Influence of
Perceived Value on Purchasing Decisions of Green Products in Brazil. Journal of Cleaner Production 110:
158–69. [CrossRef]

Moon, Moin Ahmad, Batish Javaid, Maira Kiran, Hayat Muhammad Awan, Amna Farooq, Moin Ahmad Moon,
and Batish Javaid. 2018. Consumer Perceptions of Counterfeit Clothing and Apparel Products Attributes
Consumer Perceptions of Counterfeit Clothing and Apparel Products Attributes. Marketing Intelligence &
Planning 36: 794–808. [CrossRef]

Murugesan, San. 2010. Making IT Green. IT Professional 12: 4–5. [CrossRef]
Nulty, Duncan D. 2008. The Adequacy of Response Rates to Online and Paper Surveys: What Can Be Done?

Assessment and Evaluation in Higher Education 33: 301–14. [CrossRef]
Penz, Elfriede, and Barbara Stöttinger. 2012. A Comparison of the Emotional and Motivational Aspects in the

Purchase of Luxury Products versus Counterfeits. Journal of Brand Management 19: 581–94. [CrossRef]
Perkins, Devin N., Marie-Noel Brune Drisse, Tapiwa Nxele, and Peter D Sly. 2014. E-Waste: A Global Hazard.

Annals of Global Health 80: 286–95. [CrossRef] [PubMed]
Perugini, Marco, and Richard P. Bagozzi. 2001. The Role of Desires and Anticipated Emotions in Goal-Directed

Behaviours: Broadening and Deepening the Theory of Planned Behavio. British Journal of Social Psychology
40: 79–98. [CrossRef] [PubMed]

Polit, Denise F., and Cheryl Tatano Beck. 2008. Nursing Research: Generating and Assessing Evidence for Nursing
Practice. Philadelphia: LWW.

Prakash, Gyan, Pankaj Kumar Singh, and Rambalak Yadav. 2018. Application of Consumer Style Inventory
(CSI) to Predict Young Indian Consumer’ s Intention to Purchase Organic Food Products. Food Quality and
Preference 68: 90–97. [CrossRef]

Qader, Iman Khalid A., and Yuserrie Bin Zainuddin. 2014. The Impact of Media Exposure on Intention to Purchase
Green Electronic Products amongst Lecturers. International Journal of Business and Management 6: 240–48.
[CrossRef]

Rahnama, Hassan. 2017. Effect of Consumption Values on Women’s Choice Behavior Toward Organic Foods:
The Case of Organic Yogurt in Iran. Journal of Food Products Marketing 23: 144–66. [CrossRef]

Rahnama, Hassan, and Shayan Rajabpour. 2017. Identifying Effective Factors on Consumers’ Choice Behavior
toward Green Products: The Case of Tehran, the Capital of Iran. Environmental Science and Pollution Research
24: 911–25. [CrossRef] [PubMed]

Ramli, Nur Ainna, Hengky Latan, and Grace T. Solovida. 2018. Determinants of Capital Structure and Firm
Financial Performance—A PLS. Quarterly Review of Economics and Finance 71: 148–60. [CrossRef]

Richter, Nicole, Gabriel Cepeda-Carrion, José Roldán, and Christian Ringle. 2015. European Management Research
Using Partial Least Squares Structural Equation Modeling (PLS-SEM). European Management Journal 33: 1–3.
[CrossRef]

Ringle, Christian, Sven Wende, and Jan-Michael Becker. 2015. SmartPLS 3. Boenningstedt: SmartPLS GmbH.

http://dx.doi.org/10.1016/j.foodqual.2014.06.002
http://dx.doi.org/10.1016/j.jretconser.2016.12.011
http://dx.doi.org/10.1016/j.jclepro.2011.10.002
http://dx.doi.org/10.1287/mnsc.1060.0597
http://dx.doi.org/10.1016/j.kjss.2016.08.012
http://dx.doi.org/10.1016/j.enpol.2010.06.062
http://dx.doi.org/10.1016/j.jclepro.2015.07.100
http://dx.doi.org/10.1108/MIP-11-2017-0272
http://dx.doi.org/10.1109/MITP.2010.60
http://dx.doi.org/10.1080/02602930701293231
http://dx.doi.org/10.1057/bm.2012.7
http://dx.doi.org/10.1016/j.aogh.2014.10.001
http://www.ncbi.nlm.nih.gov/pubmed/25459330
http://dx.doi.org/10.1348/014466601164704
http://www.ncbi.nlm.nih.gov/pubmed/11329835
http://dx.doi.org/10.1016/j.foodqual.2018.01.015
http://dx.doi.org/10.5539/ijbm.v6n3p240
http://dx.doi.org/10.1080/10454446.2017.1244790
http://dx.doi.org/10.1007/s11356-016-7791-x
http://www.ncbi.nlm.nih.gov/pubmed/27761861
http://dx.doi.org/10.1016/j.qref.2018.07.001
http://dx.doi.org/10.1016/j.emj.2014.12.001


Economies 2019, 7, 99 17 of 18

Ritter, Ágata M., Miriam Borchardt, Guilherme L. R. Vaccaro, Giancarlo M. Pereira, and Francieli Almeida. 2015.
Motivations for Promoting the Consumption of Green Products in an Emerging Country: Exploring Attitudes
of Brazilian Consumers. Journal of Cleaner Production 106: 507–20. [CrossRef]

Robinson, Brett H. 2009. E-Waste: An Assessment of Global Production and Environmental Impacts. Science of the
Total Environment 408: 183–91. [CrossRef] [PubMed]

Robinson, John P., Phillip R. Shaver, and Lawrence S. Wrightsman. 1991. Criteria for Scale Selection and Evaluation.
In Measures of Personality and Social Psychological Attitudes. San Diego: Academic Press, pp. 1–16. [CrossRef]

Ruan, Jujun, and Zhenming Xu. 2016. Constructing Environment-Friendly Return Road of Metals from e-Waste:
Combination of Physical Separation Technologies. Renewable and Sustainable Energy Reviews 54: 745–60.
[CrossRef]

Sajid, Muhammad, Jabir Hussain Syed, Mehreen Iqbal, Zaigham Abbas, Imran Hussain, and Muhammad
Anwar Baig. 2019. Assessing the Generation, Recycling and Disposal Practices of Electronic/Electrical-Waste
(E-Waste) from Major Cities in Pakistan. Waste Management 8: 394–401. [CrossRef]

Sánchez-Fernández, Raquel, and M. Ángeles Iniesta-Bonillo. 2007. The Concept of Perceived Value: A Systematic
Review of the Research. Marketing Theory 7: 427–51. [CrossRef]

Sangroya, Deepak, and Jogendra Kumar. 2017. Factors Influencing Buying Behaviour of Green Energy Consumer.
Journal of Cleaner Production 151: 393–405. [CrossRef]

Saunders, Mark, Philip Lewis, and Adrian Thornhill. 2007. Rearch Method for Business Students, 5th ed. London:
Pearson Education.

Saxena, Ravindra P., and Pradeep K. Khandelwal. 2010. Questnr—Can Green Marketing Be Used as a Tool for
Sustainable Growth?: A Study Performed on Consumers in India—An Emerging Economy. The International
Journal of Environmental, Cultural, Economic & Social Sustainability 6: 277–91.

Schumacker, Randall E., and Richard G. Lomax. 2004. A Beginner’s Guide to Structural Equation Modeling.
Technometrics 47: 522. [CrossRef]

Sekaran, U., and R. Bougie. 2013. Research Method for Business: A Skill Building Approach, 6th ed. New York: Wiley.
[CrossRef]

Singh, Narendra, Jinhui Li, and Xianlai Zeng. 2016. Global Responses for Recycling Waste CRTs in E-Waste. Waste
Management 57: 187–97. [CrossRef]

Solaiman, Mohammad, Mohd Suberi Ab Halim, Arman Hadi Abdul Manaf, Nor Azila Mohd Noor, Idris
Mohd Noor, and S. M. Sohel Rana. 2017. Consumption Values and Green Purchase Behaviour an Empirical
Study. International Business Management 11: 1223–33.

Step Initiative. 2014. Solving the E-Waste Problem (Step) White Paper, One Global Definition of E-Waste. Bonn: United
Nations University.

Sthiannopkao, Suthipong, and Ming Hung Wong. 2013. Handling E-Waste in Developed and Developing
Countries: Initiatives, Practices, and Consequences. Science of the Total Environment 463–464: 1147–53.
[CrossRef] [PubMed]

Suki, Norazah Mohd. 2013. Young Consumer Ecological Behaviour The Effects of Environmental Knowledge,
Healthy Food, and Healthy Way of Life with the Moderation of Gender and Age. Management of Environmental
Quality: An International Journal 24: 726–37. [CrossRef]

Suki, Norazah Mohd, and Norbayah Mohd Suki. 2015a. Consumer Environmental Concern and Green Product
Purchase in Malaysia: Structural Effects of Consumption Values. Journal of Cleaner Production 132: 204–14.
[CrossRef]

Suki, Norazah Mohd, and Norbayah Mohd Suki. 2015b. Consumption Values and Consumer Environmental
Concern Regarding Green Products. International Journal of Sustainable Development and World Ecology 22:
269–78. [CrossRef]

Sweeney, Jillian C., and Geoggrey N. Soutar. 2001. Customer Perceived Value: The Development of a Multiple
Item Scale. Journal of Retailing 77: 203–20. [CrossRef]

Tansel, Berrin. 2017. From Electronic Consumer Products to E-Wastes: Global Outlook, Waste Quantities, Recycling
Challenges. Environment International 98: 35–45. [CrossRef]

Tao, Jinsong, Zhiqiang Fang, Qing Zhang, Wenzhong Bao, Mingwei Zhu, Yonggang Yao, Yanbin Wang, Jiaqi Dai,
Ariel Zhang, Caroline Leng, and et al. 2017. Super-Clear Nanopaper from Agro-Industrial Waste for Green
Electronics. Advanced Electronic Materials 3: 1600539. [CrossRef]

http://dx.doi.org/10.1016/j.jclepro.2014.11.066
http://dx.doi.org/10.1016/j.scitotenv.2009.09.044
http://www.ncbi.nlm.nih.gov/pubmed/19846207
http://dx.doi.org/10.1016/b978-0-12-590241-0
http://dx.doi.org/10.1016/j.rser.2015.10.114
http://dx.doi.org/10.1016/j.wasman.2018.11.026
http://dx.doi.org/10.1177/1470593107083165
http://dx.doi.org/10.1016/j.jclepro.2017.03.010
http://dx.doi.org/10.1198/tech.2005.s328
http://dx.doi.org/10.13140/RG.2.1.1419.3126
http://dx.doi.org/10.1016/j.wasman.2016.03.013
http://dx.doi.org/10.1016/j.scitotenv.2012.06.088
http://www.ncbi.nlm.nih.gov/pubmed/22858354
http://dx.doi.org/10.1108/MEQ-02-2013-0010
http://dx.doi.org/10.1016/j.jclepro.2015.09.087
http://dx.doi.org/10.1080/13504509.2015.1013074
http://dx.doi.org/10.1016/S0022-4359(01)00041-0
http://dx.doi.org/10.1016/j.envint.2016.10.002
http://dx.doi.org/10.1002/aelm.201600539


Economies 2019, 7, 99 18 of 18

Tsay, Yau Yuh. 2009. The Impacts of Economic Crisis on Green Consumption in Taiwan. PICMET: Portland
International Center for Management of Engineering and Technology, Proceedings, 2367–74. [CrossRef]

Tseng, Shih Chang, and Shiu Wan Hung. 2013. A Framework Identifying the Gaps between Customers’
Expectations and Their Perceptions in Green Products. Journal of Cleaner Production 59: 174–84. [CrossRef]

Wang, Hong, Xiao Han, Di Kuang, and Zhichen Hu. 2018. The Influence Factors on Young Consumers’ Green
Purchase Behavior: Perspective Based on Theory of Consumption Value. Paper presented at PICMET 2018
Portland International Conference on Management of Engineering and Technology: Managing Technological
Entrepreneurship: The Engine for Economic Growth, Portland, OR, USA, August 2–6; pp. 1–5. [CrossRef]

Weiss, Thomas C. 2017. Electronic Waste: Medical and Health Issues—Disabled World. Disabled World towards
Tomorrow. 2017. Available online: https://www.disabled-world.com/health/ewaste.php (accessed on 27 March
2019).

Wen, Teoh, and Nor Azila Mohd Noor. 2015. What Affects Malaysian Consumers’ Intention to Purchase Hybrid
Car? Asian Social Science 11: 52–63. [CrossRef]

Wier, Mette, KatherineO’Doherty Jensen, Laura MørchAndersen, and Katrin Millock. 2008. The Character of
Demand in Mature Organic Food Markets: Great Britain and Denmark Compared. Food Policy 33: 406–21.
[CrossRef]

Woo, Eunju, and Yeong Gug Kim. 2019. Consumer Attitudes and Buying Behavior for Green Food Products from
the Aspect of Green. British Food Journal 121: 320–32. [CrossRef]

Workman, Daniel. 2018. Pakistan’s Top 10 Imports. World’s Top Export. 2018. Available online: http:
//www.worldstopexports.com/pakistans-top-10-imports/ (accessed on 25 March 2019).

Zeithaml, Valarie A. 1988. Consumer Perceptions of Price, Quality, and Value: A Means. Journal of Marketing 52: 2.
[CrossRef]

Zion Market Research. 2018. Global Consumer Electronics Market Will Reach USD 1,787 Billion by 2024.
Pimpri-Chinchwad: Zion Market Research.

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1109/PICMET.2009.5261827
http://dx.doi.org/10.1016/j.jclepro.2013.06.050
http://dx.doi.org/10.23919/PICMET.2018.8481949
https://www.disabled-world.com/health/ewaste.php
http://dx.doi.org/10.5539/ass.v11n26p52
http://dx.doi.org/10.1016/j.foodpol.2008.01.002
http://dx.doi.org/10.1108/BFJ-01-2018-0027
http://www.worldstopexports.com/pakistans-top-10-imports/
http://www.worldstopexports.com/pakistans-top-10-imports/
http://dx.doi.org/10.1177/002224298805200302
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Methodology 
	Analysis (PLS-SEM) 
	Measurement Model 
	Structural Model 

	Discussion 
	Conclusions 
	
	References

