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The e-commerce supply chain and 
environmental sustainability: An empirical 
investigation on the online retail sector
Prakash Rao2, Sreejith Balasubramanian3, Nitin Vihari2, Shazi Jabeen2, Vinaya Shukla4 and 
Janya Chanchaichujit1*

Abstract:  Despite the significant growth of e-commerce in recent years, especially 
in the business-to-consumer (B2C) online retail sector, its positive and negative 
environmental implications are unclear from previous research. To understand the 
environmental impacts of e-commerce, two conceptual models were first devel-
oped from the literature. Next, using 303 responses collected through a structured 
questionnaire from the GCC countries, the proposed models, including the rele-
vance/appropriateness of each construct and its underlying items, were validated, 
and then the hypothesized relationships between them were assessed. The findings 
of Model 1 showed that green consumerism does shape the consumers’ positive 
and negative environmental attitudes towards e-commerce, which in turn was 
found to influence the behavioral intention to use e-commerce channels. In Model 
2, positive environmental attitudes no longer predicted behavioral intention with 
the introduction of perceived ease of use and perceived usefulness constructs as 
consumers preferred ease of use and usefulness of e-commerce over positive 
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environmental factors. Interestingly, the impact of negative environmental atti-
tudes on behavioral intention remained even in the presence of perceived ease of 
use and perceived usefulness. The study provides critical insights for practitioners 
and policymakers in promoting and leveraging the positive environmental benefits 
of e-commerce, while at the same time strive to minimize/eliminate its negative 
environmental impacts. The study is arguably the first empirical attempt in under-
standing the positive and negative environmental implications of e-commerce and 
its impact on the consumer intention to use e-commerce, and hence the study 
findings are novel.

Subjects: Logistics; Operations Management; Production Research & Economics; 
Environmental Economics; Business, Management and Accounting  

Keywords: E-commerce; environmental sustainability; online shopping; green 
consumerism; Gulf Cooperation Countries (GCC)

1. Introduction
E-commerce has seen significant growth in recent years and has reshaped the global retail 
industry. In the last decade, e-commerce has been witnessed growth of approximately 20% 
each year (EPS News, 2020). The global e-commerce market size was valued at around 9 trillion 
in 2019 and is expected to grow at a compound annual growth rate of 14.7% from 2020 to 2027 
(Grand View Research, 2020). Within e-commerce, online shopping is one of the most popular, 
even more so due to the COVID-19 pandemic with health and safety restrictions prohibiting brick- 
and-mortar retail (EPS News, 2020). The Business-to-Consumer (B2C) retail e-commerce sales 
worldwide alone amounted to 3.5 trillion USD and is projected to grow to 6.5 trillion USD in 2023 
(Statista, 2020). The growth is primarily due to global penetration of the internet to all corners of 
the world along with smartphones, which have quickly become an intrinsic part of the lives of 
billions of people (Nielsen, 2018). Further, the growing technological awareness among customers, 
along with the prospects of faster internet connectivity due to the developments of 5 G technology 
is expected to further bolster e-commerce market growth (Grand View Research, 2020).

While the future prospects of e-commerce look promising, the important question that needs 
urgent attention is, “what is the rise of electronic commerce mean for the environment?” “Is it 
more environmentally friendly than traditional brick and mortar retail?” Addressing the environ-
mental sustainability of e-commerce is vital given that environmental pollution and global climate 
change have emerged as one of the significant challenges of the twenty-first century 
(Balasubramanian et al., 2020). The considerable push for economic development and industria-
lization is also amplifying the depletion of natural resources. Businesses and governments around 
the world are looking at options to meet the market demand in a more environmentally respon-
sible way (Habib et al., 2020).

The concerns of the natural environment have led to an increase in green consumerism. In 
a recent study, half of the digital consumers highlighted that their environmental concerns 
impact their purchasing decisions (Global Web Index, 2018). As consumers are becoming more 
aware of what their lifestyle choices are doing to the planet, their attitudes towards environ-
mental sustainability of the end-to-end e-commerce supply chain will impact the intention to 
use/continue using online shopping channels. However, decision-making for environmentally 
concerned e-commerce consumers is not that easy, given that e-commerce has both positive 
and negative environmental impacts (Tiwari & Singh, 2011). Therefore, the behavior intention of 
e-commerce consumers will depend on the relative strength of their positive and negative 
environmental attitudes towards e-commerce. Understanding this complex and conflicting 
attitude formation in consumers towards the environmental sustainability of e-commerce is 
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important to leverage the positive environmental attitudes and minimize/eliminate the issues 
related to negative environmental attitudes. Yet, limited effort has been undertaken to under-
stand the consumer attitudes towards the positive and negative environmental impacts of 
e-commerce as well as how green consumerism is shaping these attitudes. In other words, 
does green consumerism consider e-commerce as a shield or threat to the environment?

Finally, it is important to know the attitude-behavior gap in environmental sustainability and 
e-commerce. Will a strong positive or negative environmental attitude towards e-commerce result 
in more or less use of e-commerce channels, respectively? Or would other factors such as 
perceived usefulness and perceived ease of use outweigh the environmental attitudes? For exam-
ple, during the COVID-19 pandemic, there is growing evidence that consumers, including green 
ones, are trading environmental sustainability for safety, convenience, and cost (Baking Business, 
2020). In a recent study, 65% of consumers said they want to buy products that advocate 
environmental sustainability, yet only about 26% do so (White et al., 2019). Unfortunately, the 
current literature is deficient in answering the environmental sustainability attitudes of customers 
towards e-commerce, and consequently, their intention to use e-commerce channels.

This formed the motivation of this study, which aims to answer the following research questions 
methodically:

(i) What is the impact of green consumerism on the formation of positive and negative 
environmental attitudes towards e-commerce?

(ii) What is the impact of positive and negative environmental attitudes on behavioral inten-
tion to use e-commerce channels?

(iii) What is the impact of perceived usefulness and perceived ease of use (vis-à-vis environ-
mental factors) on behavioral intention to use e-commerce channels?

By answering these research questions, we make several contributions to both the e-commerce 
and sustainability literature. We do this by developing and testing a new conceptual model 
(Model 1) of e-commerce sustainability, and then extend the model (Model 2) by adding dimen-
sions of perceived usefulness and perceived ease of use.

We have carefully chosen the Gulf Cooperation Council (GCC) countries as the research setting to 
investigate due to several characteristics of the region. Traditionally, the GCC consumers’ vis-à-vis 
Western consumers have preferred shopping malls with brick-and-mortar stores because it has 
become part of their family outing and entertainment culture. Although online retail in the GCC is 
still at a very nascent stage compared to developed markets, recent years have witnessed 
significant growth in e-commerce and online retail in the GCC. This is mostly because GCC 
consumers are among the most connected and digitally savvy in the world. The UAE and Saudi 
Arabia have some of the highest levels of the internet, smartphone, and social media penetrations 
globally (Bain & Company, 2019). Recently, a spate of local and global online retailers have 
emerged in the region. Amazon.com acquired UAE-based e-commerce retailer Souq.com for 
580 million USD in 2017. In 2017, Noon.com was launched, an e-commerce marketplace targeting 
the Middle East with 1 billion USD in investor funding (Bain & Company, 2019).

On the other hand, GCC faces the impact of rapid development and the effects of climate change 
and global warming. Protection of the environment and sustainable development are key topics 
that have received considerable attention from the governments in GCC (EcoMENA, 2019). The 
GCC’s rapid economic development has led to severe environmental challenges that arise from the 
high pace of population growth and the fast-paced urban development. Although GCC accounts for 
only 0.6% of the global population, it contributes to 2.4% of the global GHG emissions. GCC 
countries are among the top per capita emitters of carbon dioxide in the world (EcoMENA, 
2019). For example, the UAE is among the top countries in the world for having the largest 
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ecological footprint (UAE, 2020). Therefore, the GCC provides a perfect example of understanding 
the environmental implications of e-commerce as well as the potential opportunities to lessen the 
impacts associated with it.

The structure of the paper is as follows. In the next section, the development of the conceptual 
models (Model 1 and Model 2) and associated hypotheses from the literature are discussed. In 
section 3, we lay out the survey research method adopted, followed by an analysis of the findings 
of the study in section 4. In the final section, we provide a discussion of the results, implications of 
our research for researchers and practitioners along with limitations of the study, and indications 
for future research.

2. Conceptual framework and hypotheses development
In this section, we will first define the constructs, namely, green consumerism, positive environ-
mental factors, negative environmental factors, perceived ease of use, perceived usefulness, and 
behavioral intention to use e-commerce channels. Next, two theoretical frameworks are developed 
to conceptualize the hypothesized relationships between the constructs.

2.1. Green consumerism
Green consumerism refers to consumer behavior, which minimizes the negative impact of their 
consumption on the environment. Green consumers’ environmental concerns are typically com-
prehensive and universal. Their obligation and responsibilities as citizens generally extend beyond 
the nation-state and include concerns for future generations such a global warming, rising sea 
levels, increasing global temperature, deforestation, and resource depletion (Dean, 2001; Guckian 
et al., 2017). They strongly believe that human beings are responsible for the emergence of 
environmental problems (Yue et al., 2020). They demonstrate a desire to act, directed toward 
the remediation of environmental problems (Yue et al., 2020). Therefore, green consumers are 
increasingly concerned about the environmental footprints of their purchases, and that they are 
increasingly aware that the environmental footprints are distributed throughout the supply chain. 
Consumers have now starting asking questions as to “‘where the product is made”, “how it is 
made”, “how it is transported”, etc. For instance, consumers are now looking for products with 
fewer “miles”, i.e., close or locally produced goods which had had less impact on the environment 
in transportation terms (Bearing Point, 2020). Also, green consumers prefer product/service that 
contributes to the least amount of environmental damage, and they are ready to either avoid or 
switch brands for environmental reasons (Guckian et al., 2017). They prefer products with reuse or 
recyclable materials. They also participate in manufacturers/retailers recycling or renewal pro-
grams to reduce supply chain wastes (Pittayachawan et al., 2014).

2.2. Environmental impacts of e-commerce
Several studies have reported both positive and negative environmental impacts of the e-com-
merce supply chain. Still, there is a lack of consensus in the literature as to whether e-commerce is 
good or bad for the environment.

2.2.1. Positive environmental impacts of e-commerce 
The proponents of e-commerce argue that they have a lower carbon footprint than traditional in-store 
shopping (Research and Markets, 2020). A research carried out at the MIT Center for Transportation & 
Logistics ins 2013 on US online shopping found that online shopping is more eco-friendly than 
shopping in brick-and-mortar stores (Weideli, 2013). The study looked at the environmental impacts 
throughout the supply chain starting from the energy consumption during the search ordering process 
(electricity consumption of personal computer use during the buying process) to warehousing, packa-
ging, transportation, energy consumption at physical stores (in the case of brick-and-mortar shop-
ping). Another study conducted at the Pittsburgh’s Carnegie Mellon University found that online 
shopping is 35% less energy-intensive than the traditional retail shopping model (Los Angeles 
Times, 2011). This is because, despite the environmental impacts of packaging of online shopping 
being greater than traditional shopping, customer transportation, which accounts for 65% of total 
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emissions when buying an item at a retail store is significantly greater than transportation emission in 
online shopping due to their optimized delivery methods (Weber and Matthews, 2008). For instance, in 
e-commerce, multiple deliveries are carried out on a single route which lowers the cost of distribution 
and reduces carbon footprint (Himanshu, 2016). Jusoh and Ling (2012) reported that transportation- 
related emissions of traditional brick-and-mortar alone are significantly higher than the entire supply 
chain emission of online shopping, including packaging, warehousing, transportation, personal com-
puting, and data center-related emissions. Further, paperless transactions of e-commerce (bills, 
receipts, coupons, etc.) along with e-brochures and catalogs save trees and reduce associated 
environmental impacts vis-à-vis traditional brick-and-mortar stores, which is paper-intensive 
(Sustainable Earth, 2012).

2.2.2. Negative environmental impacts of e-commerce 
The growing competition in the online retail sector is leading to changes in business strategies and 
models to lure customers such same-day home or few hour deliveries, which in turn is causing 
more harm to the environment (Forbes, 2017). For example, Amazon offers several membership 
packages under its Prime banner, including same-day delivery, and in certain cities, even a 2-hour 
delivery (Sustainable Brands, 2016). According to World Economic Forum, the demand for urban 
last-mile delivery of online shopping is expected to grow 78% by 2030, leading to 36% more 
delivery vehicles in 100 cities around the world, causing environmental-related emissions to rise by 
nearly one-third (World Economic Forum, 2020). For expedited global deliveries, goods sent by air 
transport contribute towards much higher emissions as compared to goods transported by train or 
even road (Himanshu, 2016). According to CNN Business Report, online shopping can be worse for 
the environment than driving to a store because of high packaging waste and the fact that online 
items tend to come from different distribution centers (CNN Business, 2020). The total greenhouse 
gas footprints per item purchased from physical stores were lower than online shopping in 81% of 
the shopping events in the United Kingdom (CNN Business, 2020). Similarly, a report in Forbes 
(2019) showed that the environmental footprint of online shopping is greater than physical stores 
because of the increasing number of items being redelivered or returned. The report suggested 
that as much as one in three orders online were returned (Forbes, 2019). More than 50% of 
respondents in the US expressed concerns about excessive and wasteful packaging in online 
deliveries (Sustainable brands, 2016). According to Environment Protection Agency (EPA) in the 
US, packaging accounted for approximately 30% of the total solid waste generated (EPA, 2020). 
This is because, packaging of goods shipped to customers typically consists of an extra layer of 
corrugated box, foam/plastic/bubble wrap around the product to protect it during shipment 
(Himanshu, 2016). Further, the need for huge, energy-intensive data centers will go on increasing 
with the increase in the amount of data that needs to be stored, processed and retrieved, and 
therefore is a concern for the environment (Himanshu, 2016).

2.3. Perceived ease of use and perceived usefulness
Consumers are becoming more comfortable with online shopping and are enjoying the conveni-
ence it provides. According to Technology Acceptance Model (TAM), perceived ease of use and 
perceived usefulness are two key factors that shape an individual’s behavioral intention toward 
using technology, in this case, use of e-commerce channels for retail shopping (Davis, 1989; Doshi, 
2018; Fedorko et al., 2018). Perceived ease of use refers to an individual’s belief that using 
a system is free of effort, while perceived usefulness refers to an individual’s belief that using 
a system would enhance performance.

From the perceived ease of use perspective, one of the main advantages of online shopping is 
the convenience including consumers’ time and effort (Jiang et al., 2013) and location and time 
independence (Doshi, 2018). Customers can purchase with just a tap of their fingers from any 
online retailer without having to move around physically. Also, they have the opportunity to buy 
products and services 24/7 comfortably and conveniently using their smartphones or laptops, 
allowing them to shop with comfort and convenience of their own home or office (ADEO, 2020). 
Further, e-commerce websites are very convenient to purchase products and services online. The 
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process is often fast as the customers can place orders in a relatively short period using their 
preferred electronic payment channels or opt for cash on delivery (ADEO, 2020).

In the case of perceived usefulness of e-commerce, customers strive to get benefits such as save 
time, money, make better purchase decisions, and ability to select from a vast selection of 
products or services (Alraja & Aref, 2015). Also, as mentioned earlier, customers can opt for 
express delivery options that fulfill their desire for instant gratification (Sustainable Brands, 
2016). Also, customers have the opportunity to avail of free deliveries. For example, Amazon offers 
free delivery for its prime customers (The Sun, 2016).

2.4. Behavioral intention to use E-commerce channels
It refers to the customer intention to use e-commerce channels vis-à-vis brick-and-mortar stores. 
This also includes customer intention to encourage/recommend friends and family members to 
shop online as well as further increase the number of items purchases online vis-à-vis physical 
stores in the future (Jibril et al., 2020).

Now that we have defined the constructs, next, we will discuss the relationships between 
constructs and related hypotheses.

2.5. Theoretical background
Theoretical frameworks provide a way to conceptualize these complex relationships. In this study, 
multiple theoretical perspectives from established and emerging theories are used to develop the 
two theoretical frameworks as it provides a strong theoretical foundation. The key theories 
considered are Theory of Reasoned Action (TRA), The Theory of Planned Behavior (TPB), 
Technology Acceptance Model (TAM), and Model of Goal-Oriented Behavior (MGB).

TPB emphasizes on predicting the various individual level intentions and behavior (Ajzen, 1991). 
Unlike TRA which focuses on a specific rational behavior, TPB, which is an extension of TRA focuses 
on both volitional and non-volitional aspects (Hsu & Huang, 2012). Both these socio-psychological 
and rational choice theories assume that an individual’s intentions drive various actionable out-
comes (Han et al., 2010) and hence they found applications in various contexts. Hsu and Huang 
(2012) proposed that the potential of both TRA and TPB models can be harnessed by adding 
innovative predictors and outcome variables. In line to this, Perugini and Bagozzi (2001) came up 
with the Model of Goal-Oriented Behavior (MGB) to capture motivational, affective and automatic 
aspects of individual’s intention, which were sidelined by the other theories (Taylor et al., 2009). 
The MGB theory supports the relationships among positive and negative emotions, subjective 
norms, attitude towards behavior and individual’s intention (Han et al., 2014; Perugini & Bagozzi, 
2001). Finally, the most common used conceptual theory for examining behavioral intention in 
technological studies is TAM (Davis, 1989) which is derived from TRA. TAM explains the behavioral 
intention to use technology-based applications based on measures relating to user acceptance, 
adoption of technology, and usefulness of using the technology. Hence, the conceptual frame-
works of the present study are based on the culmination of TRA, TPB, TAM and MBG theories.

2.6. Relationships between constructs

2.6.1. Green consumerism and environmental attitudes (positive and negative) towards 
e-commerce 
Green consumers are expected to make a concerted effort to understand the positive and negative 
environmental impacts of their shopping. This is because they do not immediately believe the 
environmental claims of the seller unless they are verified (IISD, 2013). They are also eager to 
know and learn more about the environmental impacts of their purchases (IISD, 2013). Hence, we 
argue that green consumers are likely to find out (such as through their own research) the positive 
and negative environmental impacts of online shopping and consequently develop distinct positive 
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and negative environmental attitudes towards online shopping that are likely to influence their 
behavioral intention to use e-commerce channels. Hence, we propose the following hypotheses. 

H1: Green consumerism leads to positive environmental attitudes towards e-commerce

H2: Green consumerism leads to negative environmental attitudes towards e-commerce

(1) Environmental attitudes (positive and negative) towards e-commerce and behavioral inten-
tion to use e-commerce

According to the TAM model, attitude towards the technology would lead to behavioral inten-
tion to use the technology (Fedorko et al., 2018). In this study, given that we have both positive 
and negative environmental attitudes, the behavioral intention to use e-commerce channels 
would depend on the opposing (positive and negative) environmental attitudes, similar to 
Lewins’ force field theory (Lewin, 1951). Therefore, higher the relative strength of the positive 
environmental attitudes vis-à-vis negative environmental attitudes, more can be the expected 
behavioral intention to use the technology. Conversely, higher the relative strength of the negative 
environmental attitudes vis-à-vis positive environmental attitudes, less can be the expected 
behavioral intention to use the technology. Therefore, we propose the following hypotheses: 

H3: Positive environmental attitudes towards e-commerce will increase the behavioral intention to 
use e-commerce

H4: Negative environmental attitudes towards e-commerce will decrease the behavioral intention to 
use e-commerce

The hypotheses mentioned above (H1–H4) are conceptualized in Model 1 (Figure 1).

2.6.2. Perceived ease of use, perceived usefulness, and behavioral intention to use e-commerce 
According to the TAM model in e-commerce, perceived ease of use, and perceived usefulness will 
positively influence the behavioral intention to use e-commerce channels (Fedorko et al., 2018). While 
we expect this relationship to behave in the same manner in this study, the objective of assessing this 
relationship is to understand the changes in the predictive power of positive and negative environ-
mental factors when they are introduced in the model. In simple terms, will perceived usefulness and 
perceived ease of use outweigh the environmental attitudes? Will consumers trade environmental 
sustainability attitudes for perceived ease of use and usefulness? Evidence from the literature shows 
that even green consumers do not want to entail major sacrifices in convenience, comfort, and 
benefits (IISD, 2013). It is important to know whether environmental attitude translate to behavioral 
intention when they perceive the use and usefulness of e-commerce. For example, free return policy is 
something customer may find it useful but has major environmental implications. Studies have shown 
that free return policy fuel unnecessary ordering and increase return rates (Saarijärvi et al., 2017). 

Green consumerism 

Positive Environmental  
Attitudes 

Negative Environmental 
Attitudes 

Behavioral Intention to 
Use E-commerce 

H2 
(+) 

H4 
(-)

H3 
(+)

H1 
(+) 

Figure 1. Environmental sus-
tainability and e-commerce 
framework (Model 1).
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According to White et al. (2019), only less than half of the customers who report positive environ-
mental attitudes toward products and services follow through with their wallets. To explore this 
further, we propose the following hypotheses: 

H5: Perceived ease of use will increase the behavioral intention to use e-commerce

H6: Perceived usefulness will increase the behavioral intention to use e-commerce

The extended environmental sustainability and e-commerce framework (Model 2) are given in 
Figure 2.

3. Research methodology
A quantitative survey-based research method was adopted to test and validate the framework and 
hypotheses in the study. They are discussed in detail below.

3.1. Survey design
The underlying measures for each construct identified from the literature were organized in the 
form of a self-administered survey questionnaire. A 5-point Likert scale ranging from strongly 
agree (5) to strongly disagree (1) was used to assesses the main constructs in the study. In 
addition, the survey instrument had several questions to capture the demographic information 
of participants.

3.2. Survey pretest
During the development phase of the survey instrument, the questionnaire was pretested with 
three industry and academic experts with rich experience in the retail fashion industry. The pretest 
process with the participants involved checking the appropriateness of the questions, evaluating 
the readability/choice of terminology, assuring clarity/ease of understanding, and the relevance of 
the items in real-world situations (Balasubramanian & Shukla, 2017). The suggestions from the 
pretest respondents were then incorporated and the refined questionnaire became more relevant 
and easy to understand.

Perceived Usefulness 

Perceived Ease of Use 

Green consumerism 

Positive Environmental  
Attitudes 

Negative Environmental 
Attitudes 

Behavioral Intention to 
Use E-commerce 

H2 
(+) 

H6 
(+) 

H5 
(+)

H1 
(+) 

H3 
(+)

H4 
(-)

Figure 2. Environmental sus-
tainability and e-commerce 
extended framework (Model 2).
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3.3. Survey pilot-test
Immediately following the pretest, a pilot survey test with 50 participants using convenience sam-
pling was conducted to gain insight into the planning and preparation of the main survey, including 
aspects such as the response rate, the drop-out rate and average time for completion, questions/ 
sections skipped. In addition, useful feedback was obtained from the survey participants on the 
survey instrument through an open-ended for improving the questionnaire. Based on this pilot study 
responses, the questionnaire was further refined, and survey length was reduced by removing some 
questions. The finalized survey instrument used for this study is given in Appendix 1.

3.4. Main survey administration—Population and sample
The sample population comprises residents in the Gulf Cooperation Council (GCC) countries. 
Techniques for random sampling was utilized to select the participants for the study (J. Hair 
et al., 2017). The main survey was administrated for a period of 2 months using Survey Monkey, 
an online survey system. In terms of sampling, a random sampling technique was used, with the 
survey sent to 1000 randomly selected residents in the GCC countries. A total of 352 respondents 
completed the survey, a response rate of 35.2%. Of the 352 responses, 49 responses were removed 
due to incompleteness or other concerns related to the engagement of participants such as 
pattern responses and faster completion time, leaving 303 usable responses for data analysis. 
The characteristics of the survey participants are provided in Table 1.

As seen in Table 1, more than two-thirds of the participants were male. In terms of age, almost 
80% of the respondents were either 45 or younger. The participants also had a good level of 
education, with almost 53% of the respondents, having a Master’s degree or higher; quality of 

Table 1. Demographic classification of survey respondents T
Responses Percentage

Gender

Male 211 69.6

Female 92 30.4

Total 303 100

Age

18–30 91 30.0

31–45 148 48.8

46–60 60 19.8

Above 60 4 1.3

Total 303 100

Education

High school/Diploma 41 13.5

Bachelor’s degree 102 33.7

Master’s degree 137 45.2

PhD/Doctoral degree 23 7.6

Total 303 100.0

Monthly salary in USD

Up to 2000 76 25.1

2001–5000 76 25.1

5001–10,000 81 26.7

More than 10,000 70 23.1

Total 303 100.0
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responses, in general, therefore, was presumed to be high. Finally, a good mix of representation 
was obtained across all income levels.

3.5. Model and hypotheses testing
A two-stage procedure was used to test the measurement model and hypothesis, as suggested by 
Anderson and Gerbing (1988). In the first stage, CFA was conducted to test the measurement 
models (see section 4.3.1). In the second stage, structural equation modeling (SEM) was used to 
examine the hypothesized structural relationships in the models.

Structural equation modeling (SEM) was used as the main statistical analysis technique to assess 
the hypothesized relationship in the models. SEM was preferred over other approaches because it 
is a powerful statistical tool that combines a measurement model (confirmatory factor analysis) 
with a structural model (path analysis) into a simultaneous statistical test (Garver & Mentzer, 
1999). It can assess the relationships between unobserved latent constructs (Lei & Wu, 2007) and 
has the ability to handle multiple relationships simultaneously and efficiently (Garver & Mentzer, 
1999). Also, SEM can check the fit of the entire model to the data. SEM provide estimates for the 
overall model fit and various other goodness-of-fit indices to ensure the statistical appropriateness 
of both models. Also, it provides a statistical approach for explicitly considering measurement error 
in the observed variables including both dependent and independent variables in a given model 
(Kline, 2011).

Although, SEM is susceptible to sample size, the 300 plus valid responses obtained from the 
study facilitated the use of SEM. The minimum sample size recommended by researchers for the 
use of maximum likelihood estimation, the estimation technique in SEM used in this study, is 
approximately 200 (Lei & Wu, 2007). These reasons justified the use of SEM to test the proposed 
hypotheses in this study.

4. Analysis and findings
Before proceeding with the computation of descriptive statistics, we checked for data validity. In 
the next step, before testing the hypotheses using structural equation modeling, we have checked 
the construct reliability, construct validity, and measurement model validity.

4.1. Data validation

4.1.1. Common method bias 
To eliminate common method bias, which arises when one respondent answers all parts of the 
self-reported questionnaire involving multiple constructs, prior to data collection, procedural 
remedies suggested by Podsakoff et al. (2003) such as informing respondents about the data 
confidentiality and anonymity were used to prompt honest answers from the respondents. Post 
data collection, the Harman’s single-factor test, one of the most widely used methods to check 
for common method bias, in which all items are loaded into one construct (factor) using 
exploratory factor analysis (Podsakoff et al., 2003). The results of the constrained single-factor 
exploratory factor analysis accounted for only 22.74% of the variance, while the unconstrained 
model explained 62.25% of the variance, indicating that common method bias was an issue in 
the study.

4.1.2. Non-response bias 
To test for non-response bias, responses of early respondents (responses received in the first month) 
were compared to that of late respondents (responses in the second month after multiple reminders), 
with the underlying assumption that the opinions of late respondents were representative of the views 
of the theoretical non-respondents (Rogelberg & Stanton, 2007). The t-test revealed no significant 
difference between early respondents and late respondents for all the items, indicating that non- 
response bias was not a problem in the survey (Armstrong & Overton, 1977).
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4.2. Measurement model and construct validation

4.2.1. Model fit of measurement model 
The model fit of the measurement model comprising all six constructs were computed using CFA. 
The various measures used to determine the model fit of the measurement model include chi- 
square/df (χ2/df), comparative fit index (CFI), goodness-of-fit index (GFI), adjusted goodness-of-fit 
index (AGFI) and root mean square error of approximation (RMSEA) (Balasubramanian & Shukla, 
2017). The selection ensured at least one fitness index was selected from the three model fit 
categories, namely absolute fit, incremental fit, and parsimonious fit, as recommended by J. F. Hair 
et al. (2010). The measurement model showed a good model fit as shown in Table 2.

4.2.2. Convergent validity 
CFA was used to check for convergent validity. The standardized factor loadings of CFA indicate the 
correlation between the individual items and the corresponding construct. Usually, a higher factor 
loading (>0.5) and a corresponding critical ratio above 1.96 shows evidence of construct validity 
(Anderson & Gerbing, 1988). As shown in Table 3, all items (except for PEA1, NEA1, PU1, and PU2) 
loaded to their respective construct with factor loadings greater than 0.50 indicating strong 
convergent validity of the theoretical constructs. Of the four items that failed to load, three 
items were still retained, given that the lower threshold for retaining the factors is 0.4 (Stevens, 
2012). PU1, which had a factor loading of 0.26, was removed from the subsequent analysis. The 
reason for lower loading could be because, although free returns are possible in online shopping, 
they may not be seeing the whole returning process to be useful as it involves considerable time 
and effort.

4.2.3. Discriminant validity 
Discriminant Validity refers to the degree to which measurement items of constructs that theore-
tically should not be related to each other are, in fact, not related to each other (Trochim, 2020). In 
this study, discriminant validity is assessed by using both Fornell–Larcker criterion and heterotrait– 
monotrait (HTMT) ratio of correlation.

In Fornell–Lacker criterion, the square root of each construct’s average variance extracted (AVE) 
should be greater than the bivariate correlation with the other constructs in the model (Fornell & 
Larcker, 1981). As shown in Table 4, the correlation between constructs is well below the upper 
threshold of 0.85, demonstrating strong discriminant validity. Also, the square root of AVE of the 
constructs is greater than the correlation with other constructs except for PEOU and PU, and PU 
and BITU, demonstrating reasonable discriminant validity. The correlation between PEOU and PU is 
not a concern given that TAM model expects PEOU to influence PU. Similarly, a high correlation 
between PU and BITU is not surprising given that PU is a strong predictor of BITU.

The HTMT method compares the correlation values of latent constructs with a predefined 
threshold value of 0.85 (Kline, 2011) or 0.90 (Gold et al., 2001) and the values which are closer 
to 1 indicate a lack of discriminant validity. It is more superior with higher specificity and 
sensitivity rates over 97%, when compared to Fornell–Lacker’s 20.82% (Henseler et al., 2015). 
The results of HTMT test (see Table 5) reveals that all the latent constructs of the study achieve 
discriminant validity. Overall, based on Fornell–Larcker criterion and HTMT method, it can be 
concluded that the constructs have discriminant validity.

Table 2. Measurement model fit indices
χ2/df CFI GFI AGFI RMSEA
1.601 (<3) 0.914 (>0.90) 0.902 (>0.90) 0.892 (>0.90) 0.045 (<0.10)

Note: Recommended value in parentheses (Lee et al., 2013). 
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Table 3. First order-confirmatory factor loadings
Constructs and items GC PEA NEA PEOU PU BITU
Green Consumerism (GC)

When there is a choice, 
I always choose the product/ 
service that contributes to 
the least amount of 
environmental damage (GC1)

0.67

I have switched products for 
environmental reasons (GC2)

0.73

If I understand the potential 
damage to the environment 
that some products/service 
can cause, I do not purchase/ 
use those products/services 
(GC3)

0.66

I do not buy products that 
harm the environment where 
they were sourced from 
(GC4)

0.74

Whenever possible, I buy 
products packaged in 
reusable or recyclable 
containers (GC5)

0.69

I support green consumerism 
(GC6)

0.69

I am concerned about global 
warming (GC7)

0.64

Positive Environmental 
Attitudes (PEA)

Paperless business 
transactions in online 
shopping has a positive 
impact on the environment 
(PEA1)

0.46

Carbon footprint of home 
delivery in online shopping is 
lesser than carbon footprint 
of consumer going to brick 
and mortar stores for 
shopping (PEA2)

0.71

The overall carbon footprint 
of warehousing/storage of 
online retailing is lower than 
traditional brick and mortar 
stores (PEA3)

0.71

The digitization aspect of 
E-commerce eliminates the 
need for printed brochures 
and catalogues required in 
brick and mortar stores 
(PEA4)

0.54

E-fulfilment centers of 
E-commerce consumes less 
energy per square meter 
than retail store locations 
(PEA5)

0.68

Negative Environmental 
Attitudes (NEA)

(Continued)
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Constructs and items GC PEA NEA PEOU PU BITU
At the back end, e-commerce 
companies consume lot of 
energy because of the need 
for energy-intensive IT 
equipment (NEA1)

0.41

Free returns option in online 
shopping has negative 
impact on the environment 
(NEA2)

0.75

Faster delivery options in 
online shopping (such as 
same day delivery) has 
negative impact on the 
environment (NEA3)

0.73

Multiple deliveries for single 
order placement in online 
shopping has negative 
impact on the environment 
(NEA4)

0.71

Use of packaging material is 
higher for online deliveries 
(NEA5)

0.58

Failed deliveries or wrong 
deliveries (resulting in 
multiple attempts) has 
negative impact on the 
environment in online 
shopping (NEA6)

0.63

Perceived Ease of Use (PEOU)

I find online shopping 
websites easy to use (PEOU1)

0.71

I find online payment 
channels convenient to use 
(PEOU2)

0.72

I enjoy the flexibility to shop 
using any digital devices 
(such as smartphones/ 
laptops/tablets) (PEOU3)

0.81

I enjoy the flexibility to shop 
anytime during the day or 
night in online shopping 
(PEOU4)

0.81

I enjoy the flexibility to shop 
from anywhere regardless of 
my location in online 
shopping (PEOU5)

0.77

Perceived Usefulness (PU)

I get free returns in online 
shopping (PU1)

0.26

I get express delivery options 
in online shopping (same day 
delivery, 4-hour delivery, 
next day delivery etc.) (PU2)

0.46

I get free deliveries—home/ 
office/store/any location of 
my choice in online shopping 
(PU3)

0.57

(Continued)
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4.2.4. Reliability of constructs 
The Cronbach’s alpha was used to measure the reliability of the constructs. As seen in Table 6, the 
reliability scores obtained for all six constructs were well above 0.7, the acceptable threshold for 
reliability (Nunnally & Bernstein, 1994).

Now that we have established the validity and reliability of the data and constructs, the next 
phase of analysis required examination of the descriptive statistics at both the construct and the 
item level to identify the relative importance of the constructs and items as perceived by the 
respondents.

4.3. Descriptive statistics
The mean and standard deviation (SD) of the items and constructs are given in Table 6. As seen in 
the table, perceived ease of use (PEOU) emerged as the construct with the highest overall mean 
score of 4.13 out of 5.00, followed by perceived usefulness (PU) with a mean score of 3.93. Green 
consumerism (GC), behavioral intention to use e-commerce (BITU), and positive environmental 

Table3. (Continued) 

Constructs and items GC PEA NEA PEOU PU BITU
I get to choose from a variety 
of products in online 
shopping (PU4)

0.72

I can make better purchase 
decisions when I shop online 
because of options such as 
easy comparison, filter by 
price etc. (PU5)

0.76

It enables me to save time 
spent on shopping (PU6)

0.75

Behavioral intention to use 
(BITU)

I will continue to use online 
shopping (BITU1)

0.87

I will recommend others to 
use online shopping (BITU2)

0.90

I will increase my online 
shopping vis-à-vis 
conventional Brick & Mortar 
shopping (BITU3)

0.70

Note: Factor loadings underlined are less than 0.5. 

Table 4. AVE and correlation between constructs
Construct 
(No. of 
items)

Square 
root of 

AVE

GC PEA NEA PEOU PU BITU

GC (7) 0.69 - 0.31*** 0.26** 0.17* 0.12 0.04

PEA (5) 0.63 - 0.03 0.46*** 0.32*** 0.32***

NEA (6) 0.65 - 0.05 −0.09 −0.17*

PEOU (5) 0.77 - 0.78*** 0.69***

PU (5) 0.66 - 0.74***

BITU (3) 0.83 -

*** Correlations significant at p < 0.001; ** significant at p < 0.01; *significant at p < 0.05. 
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attitudes (PEA), all emerged with a moderately high score ranging between 3.81 and 3.85. 
Negative environmental attitudes (NEA) emerged as the construct (vis-à-vis other constructs) 
with the lowest overall mean score, though it is still moderate, 3.51 out of 5. A relatively lower 
standard deviation (SD <1) shows consistency in the responses of participants.

In terms of individual items for GC, GC6 and GC7 emerged as the items with the highest 
individual scores, with scores above 4.00. This shows that participants’ concern for the environ-
ment goes beyond their individual purchasing actions and that they support the green consumer-
ism movement and very much concerned about global warming. This supports the arguments in 
the literature that consumers have a concern for future generations (Dean, 2001; Guckian et al., 
2017). In terms of positive environmental attitudes, the two items that received high scores above 
4.00 are PEA1 and PEA4, both related to paperless benefits of online shopping. This could be 
because participants can better connect and gauge this benefit than others. In terms of NEA, 
concerns related to packaging materials (NEA5) emerged as the highest with a mean score above 
4.00, echoing the concerns in the literature related to excessive and wasteful packaging in online 
deliveries (Sustainable brands, 2016). However, respondents seem to disagree with the statement 
that faster shipping has a negative environmental impact as it emerged with a relatively low mean 
score of 2.94. This shows the need for creating environmental awareness for consumers on the 
greater environmental impact of faster shipping vis-à-vis slower shipping. For POEU, all items 
except PEOU1 (3.96) had scores above 4.00, with anytime (PEOU4) and anywhere (PEOU5) shop-
ping emerged as the ones with the highest mean scores. The consistently high scores received for 
individual items explain why PEOU emerged as the construct with the highest overall mean score. 
For PU, three out of the five items (PU4, PU5, and PU6) emerged with scores above 4.00. Finally, for 
BITU, only item, BITU1, which captures the respondents’ intention to continue using online shop-
ping, emerged with a score above 4.00.

4.4. Structural equation modeling results and hypotheses test results
Before proceeding with the testing of hypotheses, it is important to establish the overall model fit 
and various other goodness-of-fit indices to ensure the statistical appropriateness of the structural 
models.

4.4.1. Model fit of structural models 
The model fit of the structural models (Model 1 and Model 2) was established using χ2/df, CFI, GFI, 
AGFI, and RMSEA (Balasubramanian & Shukla, 2017). The structural models showed a good model 
fit as shown in Table 7.

For results of fit indices for model 1 (Figure 1) and model 2 (Figure 2) demonstrate reasonable fit 
for the structural model.

Table 5. Heterotrait–monotrait ratio of correlations (HTMT)
Latent 
construct

GC PEA NEA PEOU PU BITU

GC 1

PEA 0.31 1

NEA 0.26 0.03 1

PEOU 0.17 0.46 0.05 1

PU 0.12 0.32 0.09 0.78 1

BITU 0.04 0.32 0.17 0.69 0.74 1

Rao et al., Cogent Business & Management (2021), 8: 1938377                                                                                                                                        
https://doi.org/10.1080/23311975.2021.1938377                                                                                                                                                       

Page 15 of 29



4.4.2. Hypotheses test results (model 1) 
Table 8 shows the structural equation modeling test results for Model 1. The structural equation 
model results show that all the relationships are significant, and therefore the proposed hypoth-
eses (H1–H4) are supported. However, the strength of the relationships is moderate for H1 

Table 6. Mean, standard deviation, and Cronbach’s alpha
Constructs and items Mean (1–5) SD Cronbach’s alpha
Green Consumerism (GC) 3.85 0.69 0.86

GC1 3.73 1.05

GC2 3.45 1.07

GC3 3.91 0.85

GC4 3.46 0.95

GC5 3.79 0.97

GC6 4.20 0.79

GC7 4.41 0.81

Positive Environmental 
Attitudes (PEA)

3.81 0.63 0.75

PEA1 4.14 0.87

PEA2 3.59 0.93

PEA3 3.49 0.95

PEA4 4.03 0.80

PEA5 3.81 0.87

Negative Environmental 
Attitudes (NEA)

3.51 0.72 0.80

NEA1 3.53 1.02

NEA2 3.15 1.11

NEA3 2.94 1.08

NEA4 3.57 1.09

NEA5 4.02 0.84

NEA6 3.86 0.96

Perceived Ease of Use 
(PEOU)

4.13 0.68 0.87

PEOU1 3.96 0.88

PEOU2 4.08 0.83

PEOU3 4.06 0.91

PEOU4 4.30 0.75

PEOU5 4.25 0.80

Perceived Usefulness (PU) 3.93 0.65 0.78

PU2 3.54 1.01

PU3 3.81 0.90

PU4 4.19 0.73

PU5 4.06 0.92

PU6 4.06 0.87

Behavioral intention to 
use (BITU)

3.85 0.77 0.85

BITU1 4.11 0.81

BITU2 3.89 0.88

BITU3 3.55 0.94
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(β = 0.35, p < 0.001) and H3 (β = 0.35, p < 0.001), while it is low for H2 (β = 0.29, p < 0.001), and H4 
(β = −0.20, p < 0.01).

Table 9 shows the structural equation model test results for Model 2. The structural equation 
model results show that all the proposed hypotheses are supported except for H3. PEA was found 
to have no significant impact on BITU. For the hypotheses that are supported, the strength of the 
relationship is moderate for H1 (β = 0.31, p < 0.001), H5 (β = 0.40, p < 0.001) and H6 (β = 0.40, 
p < 0.001) while the strength is low for H2 (β = 0.29, p < 0.001) and H4 (β = −0.16, p < 0.001).

5. Discussions
The study found support for hypotheses H1 and H2 in both Model 1 and Model 2, demonstrating 
that green consumerism leads to the formation of both positive and negative environmental 
attitudes towards e-commerce, thus, answering RQ1. In line with the literature, this shows that 
green consumers make a concerted effort to know and learn more about the environmental 
impacts of their purchases, including those activities that are happening behind the scenes such 
as warehousing, transportation, and use of energy-intensive servers (IISD, 2013).

However, in both the models, the impact of green consumerism on positive environmental 
attitudes is marginally greater than that of negative environmental attitudes towards e-com-
merce. Also, the mean score for PEA (3.81) and NEA (3.51) shows that consumers, in general, 
perceive the positive environmental impacts of e-commerce to be marginally greater than that of 
the negative environmental impacts. While these findings bring some degree of consensus to the 
literature as well as dispel the misconceptions in the literature that e-commerce is worse than 

Table 7. Structural model fit indices
χ2/df CFI GFI AGFI RMSEA

Model 1 1.584 (<3) 0.956 (>0.90) 0.920 (>0.90) 0.893 (>0.90) 0.044 (<0.10)

Model 2 1.711 (<3) 0.929 (>0.90) 0.894 (>0.90) 0.881 (>0.90) 0.049 (<0.10)

Note: Recommended value in parentheses (Lee et al., 2013). 

Table 8. Summary of hypotheses test results (Model 1)
β S.E. t-Value p Result
H1 GC PEA 0.288 0.046 3.46 *** Supported

H2 GC NEA 0.349 0.067 4.596 *** Supported

H3 PEA BITU 0.346 0.082 4.759 *** Supported

H4 NEA BITU −0.198 0.13 2.732 0.006 Supported

***Significant at p < .001 (two-tailed test); β—standardized coefficients; S.E. = standard error. 

Table 9. Summary of hypotheses test results (Model 2)
Hypothesized relationship β S.E. t-Value p Result
H1 GC → PEA 0.312 0.059 4.264 *** Supported

H2 GC → NEA 0.288 0.051 3.551 *** Not 
Supported

H3 PEA → BITU 0.044 0.063 0.886 0.375 Supported

H4 NEA → BITU -0.155 0.090 -2.813 0.005 Supported

H5 PEOU → BITU 0.396 0.118 4.258 *** Supported

H6 PU → BITU 0.400 0.093 4.264 *** Supported

***Significant at p < .001 (two-tailed test); β—standardized coefficients; S.E. = standard error. 
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brick-and-mortar stores for the environment. Yet, the findings show that negative environmental 
impacts of e-commerce are a major concern and that consumers are reasonably informed of it.

To answer RQ2, we need to look at Model 1 and Model 2 results together. First, looking at Model 
1, as hypothesized, the positive and negative environmental attitudes towards e-commerce were 
found to increase and decrease the behavioral intention to use e-commerce channels, respec-
tively. In other words, the behavioral intention to use e-commerce is shaped by the positive and 
negative attitudes; greater the positive environmental attitude, greater would be the intention to 
use e-commerce. On the contrary, the greater the negative environmental attitude, lesser would 
be the intention to use e-commerce. However, despite the support for the hypotheses, it could still 
be argued that there exists an attitude-behavior gap on environmental sustainability and e-com-
merce given that the relationship between NEA and BITU and between PEA and BITU is only low 
and moderate, respectively. In line with the literature, this shows that environmental attitudes not 
always get translated into behavioral intentions (White et al., 2019).

Interestingly, in the case of the extended model (Model 2), when we introduced perceived ease of 
use and perceived usefulness, positive environmental attitudes impact on behavioral intention was 
found to be very low and insignificant. On the other hand, both perceived ease of use and perceived 
usefulness were found to have a positive, moderate impact on behavioral intention. This shows that 
the positive environmental attitudes no longer predict behavioral intention in the presence of per-
ceived ease of use and perceived usefulness. The likely explanation is that consumers prefer the ease 
of use and usefulness of e-commerce over environmental aspects. The results support the evidence in 
the literature that shopping convenience is one of the principal motivations underlying consumer 
inclinations to towards online shopping (Jiang et al., 2013). Also, the findings resonate the views in the 
literature that consumers do not want to entail major sacrifices in convenience, comfort, and benefits 
in supporting the environment (IISD, 2013). Specifically, this explains why most customers who report 
positive environmental attitudes toward products and services do not follow through with their wallets 
(White et al., 2019). This shows that e-commerce firms need to implement environmental practices, 
not at the expense of ease of use and usefulness. Interestingly, the negative environmental attitudes 
impact on environmental sustainability still remained significant even in the presence of perceived 
ease of use and perceived usefulness, though the predictive power has marginally diminished 
(β = −0.20 in Model 1 to β = −0.16 in Model 2). In other words, the negative attitudes towards 
environmental sustainability remain despite the ease of use and usefulness of e-commerce, some-
thing that the e-commerce firms need to take into consideration.

6. Managerial implications
Although the study was conducted in GCC, given the fact that most of the underlying issues in 
e-commerce and specifically online shopping are similar in most countries, the insights obtained 
from this study, including the framework, enables relevant practitioners and policymakers to 
devise policies and support mechanisms that address environmental sustainability issues of 
e-commerce. Practitioners must strive for promoting and leveraging the positive environmental 
benefits of e-commerce without compromising on ease of use and usefulness of e-commerce 
channels, while at the same time strive for minimizing/eliminating the negative environmental 
impacts of e-commerce. For example, paperless benefits of e-commerce were found to resonate 
well with the environmental conscious buyers, and therefore, online retailers must further strive to 
create this awareness that whoever is using e-commerce channels are contributing to the envir-
onment, preferably quantify their contribution in terms of the number of trees saved or CO2 
emissions mitigated. For example, offering customers the chance to see their carbon footprint 
saving of online purchases with further motivate them to support the environment.

On the other hand, in the case of the negative environmental impacts of e-commerce, for 
example, packaging, which was highlighted as a major concern. Therefore, online retailers must 
strive for sustainable packaging such as those made with recycled materials or start programs for 
taking back packaging after delivery. The other interesting findings from this study is that 
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customers do not recognize the environmental impacts of faster delivery options. This emerged as 
the factor with the lowest score in the negative environmental attitudes of customers. More effort 
is therefore required from both online retailers to educate the customers on how faster shipping 
and delivery impact the environment. In this way, customers would volunteer to choose a green 
delivery method themselves. For example, if the ordered product is not urgent, then some 
customers may be happy to wait longer for it to be delivered if it is better for the environment. 
Online retailers can also differentiate faster shipping with relatively higher shipping charges.

7. Conclusions
This study offers several important research contributions. First, the study was able to identify the 
critical elements of e-commerce sustainability and develop them into managerially relevant 
constructs as well as validate the constructs. The development and validation of e-commerce 
environmental sustainability constructs, especially distinct negative environmental attitudes, and 
positive environmental attitudes construct in itself, is a significant research contribution. The study 
offers a unique opportunity to understand how positive and negative attitudes towards environ-
mental sustainability are developed in consumers’ minds and its implications on the intention to 
use e-commerce channels. Given that construct development and validation is at the heart of 
theory building (Venkatraman, 1989), this study significantly contributes to the theoretical 
advancement of environmental sustainability in the e-commerce domain. Next, the study was 
able to integrate the constructs into an empirically tractable and meaningful framework. The 
proposed frameworks (Model 1 and Model 2) and related hypotheses considerably fill the gap in 
the literature. Future researchers could use/adapt the framework in their contexts.

However, the study has some limitations. First, the findings and the proposed framework of 
e-commence environmental sustainability is relevant only for B2C (business to consumer) model in 
the online retail sector. Future researchers, therefore, could extend the study to include B2B 
(business to business) and C2C (customer to customer) models. Second, the constructs proposed 
in this study are identified from the literature and may not have covered every underlying facet of 
e-commerce. For example, there could be other positive environmental benefits or negative 
environmental issues of e-commerce, which may not be considered in this study. The next obvious 
step for future researchers would be to use exploratory interviews with customers and e-com-
merce professionals to further understand the positive and negative environmental implications of 
e-commerce. The final limitation of the study is the fact that it has not explored the impact of 
demographic factors of consumers. Future studies could explore the impact of demographic 
factors of consumers such as age, gender, income, and occupation.

Despite the limitations, we believe the study findings and proposed frameworks significantly 
contribute to addressing the environmental implications of the e-commerce sector so that it could 
meet the growing demands in a more environmentally sustainable manner.
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Appendix 1—Survey Instrument
Demographics

Your gender

● Male

● Female

Your age

● Below 18

● 18–30

● 31-45

● 46–60

● Above 60

Your education level

● High school

● Professional degree/Diploma/Technical degree

● Bachelor’s degree

● Master’s degree

● Doctorate degree

● Others

Your monthly Income (USD)

● Up to 2000

● 2001–5000

● 5001–10000

● 10,001–15000

● 15,001–20000
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● More than 20,000

Your nationality

——————————————————————-

Green Consumerism (GC)

Please rate your level of agreement with the following questions on a scale of 1–5

[Strongly Disagree (1); Disagree (2); Neither agree nor disagree (3); Agree (4); Strongly agree (5)]

I do the 
following . . .

Strongly 
Disagree

Disagree Neither agree 
nor disagree

Agree Strongly 
agree

When there is 
a choice, 
I always choose 
the product/ 
service that 
contributes to 
the least 
amount of 
environmental 
damage

I have switched 
products for 
environmental 
reasons

If I understand 
the potential 
damage to the 
environment 
that some 
products/service 
can cause, I do 
not purchase/ 
use those 
products/ 
services

I do not buy 
products that 
harm the 
environment 
where they 
were sourced 
from

Whenever 
possible, I buy 
products 
packaged in 
reusable or 
recyclable 
containers

I support Green 
Consumerism

I am concerned 
about global 
warming
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Positive Environmental Attitudes (PEA)

Please rate your level of agreement with the following questions on a scale of 1–5

[Strongly Disagree (1); Disagree (2); Neither agree nor disagree (3); Agree (4); Strongly agree (5)]

I Believe . . . Strongly 
disagree

Disagree Neither agree 
nor disagree

Agree Strongly 
agree

Paperless 
business 
transactions in 
online shopping 
has positive 
impact on the 
environment

Carbon footprint 
of home 
delivery in 
online shopping 
is lesser than 
carbon footprint 
of consumer 
going to brick 
and mortar 
stores for 
shopping

The overall 
carbon footprint 
of warehousing/ 
storage retailing 
is lower for 
E-commerce 
than traditional 
brick and mortar 
stores

The digitization 
aspect of 
e-commerce 
eliminates the 
need for printed 
brochures and 
catalogues 
required in brick 
and mortar 
stores

E-fulfilment 
centres of 
e-commerce 
consumes less 
energy per 
square meter 
than retail store 
locations
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Negative Environmental Attitudes (NEA)

Please rate your level of agreement with the following questions on a scale of 1–5

[Strongly Disagree (1); Disagree (2); Neither agree nor disagree (3); Agree (4); Strongly agree (5)]

I Believe . . . Strongly 
Disagree

Disagree Neither agree 
nor disagree

Agree Strongly 
agree

At the back end, 
e-commerce 
companies 
consume lot of 
energy because 
of the need for 
energy-intensive 
IT equipment 
(servers, storage 
etc . . .)

Free returns 
option in online 
shopping has 
negative impact 
on the 
environment

Faster delivery 
options in online 
shopping (such 
as same day 
delivery) has 
negative impact 
on the 
environment

Multiple 
deliveries for 
single order 
placement in 
online shopping 
has negative 
impact on the 
environment

Use of 
packaging 
material is 
higher for online 
deliveries

Failed deliveries 
or wrong 
deliveries 
(resulting in 
multiple 
attempts) has 
negative impact 
on the 
environment in 
online shopping
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Section E—Perceived Ease of Use (PEOU)

Please rate your level of agreement with the following questions on a scale of 1–5

[Strongly Disagree (1); Disagree (2); Neither agree nor disagree (3); Agree (4); Strongly agree (5)]

I shop online 
because . . .

Strongly 
disagree

Disagree Neither agree 
nor disagree

Agree Strongly 
agree

I find online 
shopping 
websites easy to 
use

I find online 
payment 
channels 
convenient to 
use

I enjoy the 
flexibility to 
shop using any 
digital devices 
(such as 
smartphones/ 
laptops/tablets)

I enjoy the 
flexibility to 
shop anytime 
during the day 
or night in 
online shopping

I enjoy the 
flexibility to 
shop from 
anywhere 
regardless of my 
location in 
online shopping
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Section F—Perceived Usefulness (PU)

Please rate your level of agreement with the following questions

I shop online 
because . . .

Strongly 
disagree

Disagree Neither agree 
nor disagree

Agree Strongly 
agree

I get free 
returns in online 
shopping

I get express 
delivery options 
in online 
shopping 
(same day 
delivery, 4-hour 
delivery, 
next day 
delivery etc.)

I get free 
deliveries— 
home/office/ 
store/any 
location of my 
choice in online 
shopping

I get to choose 
from a variety of 
products in 
online shopping

I can make 
better purchase 
decisions when 
I shop online 
because of 
options such as 
easy 
comparison, 
filter by price 
etc.

It enables me to 
save time spent 
on shopping
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Section G—Behavioral Intention to Use (BITU)

Please rate the performance benefits from implementing Industry 4.0 technologies

Performance Strongly 
disagree

Disagree Neither agree 
nor disagree

Agree Strongly 
agree

I will continue to 
use online 
shopping

I will 
recommend 
others to use 
online shopping

I will increase 
my online 
shopping vis-à- 
vis conventional 
Brick &Mortar 
shopping
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