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Abstract: During the last several years, a tremendous increase in the popularity of online shopping
has been observed. There are several possible reasons behind it, some of them, like competitive
pricing, convenience or low cost of information search, considered to be extrinsic, others—like ease
of use of this channel, pleasure related to it or willingness to reduce social interactions—intrinsic.
The purpose of this research is to evaluate another factor, i.e., consumers’ environmental attitudes, in
the perspective of their possible relation with the perception and willingness to use online and con-
ventional shopping channels. In order to achieve this, a self-reporting questionnaire was developed
and the data from a representative sample of 1000 Polish Internet users was gathered. The research
procedure included cluster analysis, whose objective was to identify groups of customers with similar
composition of environmental attitudes and next, a set of Kruskal–Wallis tests, aimed at identifying
differences in opinions on channels between these clusters. The research proved that large groups of
consumers with consistent sets of environmental attitudes exist and the scope of differences between
such clusters is not reduced to a unidimensional, “positive–negative” continuum. Furthermore, there
are significant differences between clusters in the declared willingness to use online and conventional
shopping channels—groups more environmentally-oriented are more willing to purchase online
and trust online shops, although they neither perceive conventional retail in a more negative way
nor directly prefer online over conventional channels. The nature of such a phenomenon is open
to explanation and interpretation, nevertheless, the research proves that environmental attitudes
should be included in future models of consumers’ channel choice.

Keywords: environmental attitudes; e-commerce; channel perception; channel choice; clustering

1. Introduction

The constant development of the Internet as well as its steadily increasing accessibility,
both in terms of the cost of access and geographical availability, have led to a tremendous
growth in online commerce. Between 2014 and 2019, the value of sales grew from 1336 to
3535 billion U.S. dollars, and pre-COVID-19 estimation was that it would reach 6542 billion
by the end of 2023 [1]. It is estimated that there will be a constant increase of the value
of online trade of at least 15% yearly, and that the online trade will cover 22% of total
retail sales by year 2023 [2]. Moreover, these values will most probably be modified by the
COVID-19 pandemic, which already reshaped the way most retailers operate, by affecting
international trade, cost of transportation, product availability, or manufacturing output [3],
but, on the other hand, led to a visible, further increase in the amount and value of online
trade [4–6], and the willingness to use it more frequently in the future [7].

A growth of popularity of online shopping as well as a constant expansion of the vol-
ume of online commerce has resulted in an increasing number of research into e-consumer
behaviour, which is now considered an important area of studies [8,9]. Understating how
and why consumers choose a certain channel—conventional or online, and a particular
place of purchase within that channel, is nowadays critical not only from scientific, but also
from practical, business point of view. It provides insights into new and dynamically evolv-
ing areas of human behaviour as well as grounds for developing or reshaping marketing
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strategies and building competitive advantages, e.g., by addressing particular, purchase-
related needs and providing related values, optimising shopping experience, creating
relationships, mitigating possible risks or increasing trust and credibility of a company.

There is a considerable amount of factors shaping and influencing e-consumer be-
haviour as well as mechanisms governing purchase activities, which are subjects of exten-
sive discussion in the literature (see in [8,10–14]). At the end, they all lead to a choice—a
decision which, in the case of a e-consumer, include three aspects: channel choice—whether
to purchase online or in a conventional brick-and-mortar shop; vendor choice—related to a
particular place of purchase; and product choice—related to particular brand and product
model. These areas of the decision, although seemingly separate, are in fact inextricably
intertwined, as each of them may define a set of possible alternatives for others.

This research is focused on the first, most general of mentioned choice aspects, i.e., on
the choice of the channel. The main goal of this study is to evaluate whether the willingness
to choose a particular channel is dependent on the attitude towards the environment and
its protection. In order to achieve that, four research questions were introduced:

1. Is it possible to divide consumers into groups based on their attitude towards the
environment and its protection?

2. Is the particular channel evaluation, in terms of its impact on the environment, and
willingness to choose it is different in such groups?

3. Is different channels’ environmental impact evaluation similar or different within a
group of consumers with a particular set of environmental attitudes?

4. Do more environment-conscious customers tend to choose channel which is, in their
opinion, more environment friendly?

2. Literature Review

There are multiple reasons behind consumers’ willingness to purchase products
online, which may be divided into two categories—extrinsic and intrinsic [15]; the first one
includes those factors which are external to the consumer, the second one—those related
to their internal, psychological processes, experience and knowledge. Additionally, note
that the factors affecting abovementioned willingness may be positive—i.e., encouraging
and motivating to use that channel, but also negative, discouraging from online trade and
transactions [16,17].

The literature identifies a significant number of specific factors which encourage or mo-
tivate potential clients to choose online channel instead of conventional, brick-and-mortar
shops, most of which follow two general variables defined by technology acceptance model
(TAM/TAM2) and its extensions [18–20]: perceived usefulness and perceived ease of use.
Particular factors established in the previous studies involve attractive prices [21,22] and
customer’s price consciousness [23], time conservation, availability of extensive product
information and reviews [24], channel’s perceived security [25], time pressure and distance
to conventional store, ease of use, enjoyment of the Internet, hedonic orientation [26],
variety-seeking, interactivity and personalised actions [24]. Other, frequently mentioned
reasons include convenient delivery and convenient return policies, low effort, lack of ne-
cessity to establish or participate in social interactions, better customer protection, a wider
choice of alternatives and the ability to purchase regardless of the physical localisation of
the company.

Additionally, the willingness to use online channels may be moderated by several,
different variables: demographic—e.g., consumer’s gender [27], age or income [28,29],
frequency of previous, online purchases [30], consumer traits [31], e-commerce-related
experiences, negative and positive purchase episodes, personal purchase style, trust, as well
as marketing communications of companies [32]. It is also tightly dependent on the product
type—which visibly influences the level of importance of particular variables relevant for
channel choice [24,26,30]. Moreover, as the combination of all the abovementioned factors
is not constant for each potential consumer, it is possible to search for and identify different
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patterns of relevance of factors motivating towards online channels—such segmentations
are also present in the literature [23,26].

Apart from factors that motivate or encourage consumers to use online channels,
there are also those, which may discourage from using it. Such factors may also follow
TAM/TAM2, by reducing usefulness and ease of use of the channel, and include long
waiting time for product delivery [33], risk perception [34], consumer’s risk aversion and
uncertainty avoidance [35], additional costs, as well as privacy and security concerns [36].
There are also several factors which are considered valuable and preferred by some con-
sumers, which are not present in the online environment, such as contact with the product
and opportunity to validate it [37], social interaction with other consumers or staff and
receiving a personalised one-to-one customer service [24].

Channel choice determinants may be divided into particular, more general categories.
Trenz [38] proposed four groups of determinants: individual differences—including fac-
tors specific for a consumer, channel determinants—representing channel characteristics
and properties, purchase specifics, related to a product category and external influences,
representing the impact of the consumer’s environment. The other classification, presented
by Neslin et al. [39], includes channel attributes, channel integration, social influence,
company’s marketing efforts, individual differences and situational factors.

Pro-environmental attitudes as a factor influencing channel choice and willingness to
purchase online can be perceived as a dimension of individual differences both in Trenz’s
and Neslin’s classifications. It may also be considered a part of extended technology
acceptance model—as an additional belief factor [18], influencing attitude toward using. It
should be pointed out, however, that pro-environmental attitudes’ should not be considered
a completely independent factor as their impact is related to the perception of the channel
itself—more environment-oriented consumers are expected to choose, or at least prefer
a channel they perceive to be more environment-friendly (which is not necessarily an
online purchase), while those less willing to care about environment—not to consider
environmental impact of a channel.

There are numerous studies related to channel sustainability and its potential influence
on the choice, although surprisingly, the evidence is rather scarce. Ignat and Chankov [40]
evaluated if e-commerce customers would change their preferred last-mile delivery when
they are provided with additional information on the sustainability impact of the available
options. They established that such knowledge, in fact, influences customers and that
they are more likely to choose a more sustainable delivery. Nevertheless, this research
was focused on e-commerce delivery alternatives, not on general channel choice, and did
not cover the potential differences in customers’ opinions related to different levels of
environmental awareness. Similar conclusions were presented by Stöckigt et al. [41] in the
context of a product choice.

Sustainable shopping orientation, as a latent construct, was also included in the
research of place of purchase choice by Cervellon et al. [42]. This attitude expressed
willingness to choose sustainable shops and products, and it was operationalised as a
tendency to choose organic stores with healthy and environmentally friendly, unprocessed
products and being attracted by the local markets, while perception of channel impact on
the environment was not included. The research proved that online stores attract consumers
with sustainable store orientation, but not those with sustainable product orientation.
Authors also noticed that consumers seem to distinguish between eco-friendliness of the
online channel and of products being sold there.

Unfortunately, consumers’ perception of environmental friendliness of different chan-
nels does not seem to attract much attention in the research, although such perception is
discussed when it comes to a product choice [43–45] or consumption in general [46–48].
Frequently, it is assumed that potential buyers see the difference between channels, often
online channels are considered to have less impact on the environment, but no actual
evidence of consumers’ opinions is presented. Moreover, it is often assumed that all
consumers perceive available channels in the same way, which is not necessarily true.
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Nevertheless, the differences between online and conventional channels in terms of
their factual or potential impact on the environment were researched, but the results do not
seem to be conclusive. Edwards, McKinnon and Cullinane had conducted a comparative
analysis of the carbon footprints of conventional and online retailing [49], comparing
shopping trips and home delivery, and found that neither has an advantage, yet home
delivery is likely to generate less carbon dioxide. The authors, however, pointed out that
this conclusion is dependent on the number of items purchased, travel mode and other
variables. A similar assumption was presented by Saha et al. [50], who explained that
online purchases can support environmental sustainability by reducing the number of
shopping trips.

On the other hand, Niu, Mu and Li [51] proved that the online to offline (O2O)
model—a solution where customers order a product online but collect it personally, in
the conventional store, can reduce traffic congestion and improve trade sustainability.
Hischier [52] discussed potential differences between personal travel to shop and online
purchase and noticed that the potential impact could be similar, but it is dependent on
the means of transport and frequency of shopping. It was also pointed out that the online
channel’s environmental impact may be related not only to transportation, but also to
the packaging. The sustainability of packaging in e-commerce was also discussed by
Escursell et al. [53], while other, possible areas of e-commerce impact on the environment
were summarised by Oláh et al. [54], but no comparison or reference to conventional trade
was presented.

3. Materials and Methods
3.1. Questionnaire

In order to gather the necessary data, an online questionnaire was developed—
adopted items and variables are presented in Table 1. The questionnaire consisted of
four parts:

(a) a set of questions related to environmental attitudes;
(b) a set of questions related to the perception of different channels in terms of their

environmental impact;
(c) a set of questions related to willingness to purchase in online and conventional shops,

and to frequency of online shopping; and
(d) a set of demographic questions.

In the first part, a set of question related to environmental attitudes, was based on two
existing approaches: Milfont and Duckitt’s Environmental Attitudes Inventory (EAI) [55]
and Environmental Attitudes Scale (EAU) developed by Fernández-Manzanal, Rodríguez-
Barreiro and Carrasquer [56]. From EAI, three scales were used: scale 6—environmental
fragility, scale 8—personal conservation behaviour and scale 11—eco-centric concern, from
each, two items (brief version, EAI-24) were adopted. From the EAU scale, two out of
four dimensions were included, C3: Conservation, C4: Disposition to act or Intention—as
others were related to university work and students. Three variables from each dimension
were used.

Next, two parts of the questionnaire were related to consumers’ perception of the
channels and their willingness to use conventional or online shops. The evaluation of
the perception was based on three direct questions (CH-CH3) in which participants were
asked, using 7-point semantic scales, whether, in their opinion, a particular channel has
a harmful impact on the natural environment or is environmentally neutral. Willingness
to purchase online was based on four variables: the fact of considering purchasing over
the internet, willingness to choose an online shop, willingness to choose a conventional
place of purchase and trust in online shops. All mentioned variables were adopted from
the existing research [31,57–60].
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Table 1. Questionnaire items.

Item Variable/Question Source

EAI_6_1 Humans are severely abusing the environment

[55]

EAI_6_2 I do not believe that the environment has been severely abused by humans
EAI_8_1 Whenever possible, I try to save natural resources
EAI_8_2 I am NOT the kind of person who makes efforts to conserve natural resources.
EAI_11_1 It makes me sad to see forests cleared for agriculture
EAI_11_2 It does NOT make me sad to see natural environments destroyed

C3_1 The benefits of modern consumer products are more important than the
contamination caused by their production and use

[56]
C3_2 The progress of a district should not be held up with the excuse of protecting some

birds
C3_3 I believe that environmental problems are exaggerated, nature balances out over time

C4_1 If I have to choose between the construction of a motorway and the protection of a
plant species, I choose the motorway

C4_2 I am willing to consume less and go without some comforts if it helps to protect the
environment

C4_3 Even if public transport were more efficient than it currently is, I would still prefer to
use my own car

CH1 Perceived impact on the environment—purchase over the Internet, home delivery

CH2 Perceived impact on the environment—purchase over the Internet, self-service
delivery

CH3 Perceived impact on the environment—conventional (off-line) purchase

CH4_1 Willingness to consider purchase over the Internet
CH4_1 Willingness to choose online shop over conventional one [57–60]
CH4_1 willingness to choose conventional shop over the online one
CH4_1 Trust in online shops [31]

Freq Frequency of online purchases

D1 Gender
D2 Age
D3 Size of the place of residence

After the research tool was created, its construction, validity and reliability were tested
in a pilot study conducted on a sample of 120 participants. It made it possible to adjust
content and wording of questions and thus further minimise potential errors.

3.2. Research Sample

The sample used in the research was obtained commercially, by specialised, Polish
research agency BioStat, which carried the research on a random, representative sample of
population, using the Internet Opinion Research Panel. In order to provide the structural
representation of Polish Internet users, stratified sampling has been used with weights
adjusting gender, age and place of residence distributions in the way they would reflect
appropriate characteristics of the general population. The structure of the sample is
presented in Tables 2–4.

Table 2. Sample structure—gender.

Gender Quantity %

Females 501 50.10%
Males 499 49.90%
Total 1000 100.00%
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Table 3. Sample structure—age.

Age Quantity %

18 to 24 127 12.70%
25 to 34 241 24.10%
35 to 44 258 25.80%
45 to 54 168 16.80%
55 to 64 135 13.50%

65 and more 71 7.10%
Total 1000 100.00%

Table 4. Sample structure—place of residence.

Place of Residence Quantity %

Rural areas 201 20.10
Cities up to 20,000 residents 87 8.70

Cities from 20,000 to 50,000 residents 163 16.30
Cities from 51,000 to 100,000 residents 212 21.20

Cities bigger than 100,000 residents 337 33.70
Total 1000 100.00%

The research was conducted in December 2020, the sample included 1000 participants.

3.3. Analysis Procedure

The analysis procedure that was used to evaluate the relationship between environ-
mental attitudes and willingness to choose an online channel of purchase consisted of
three steps:

1. exploratory factor analysis used to establish hidden variables which represent con-
sumers’ environmental attitudes;

2. cluster analysis—used on factors extracted in the previous step, to group consumers
with a similar set of attitudes; and

3. Kruskal–Wallis nonparametric ANOVA, used to compare differences between mem-
bers of different clusters in their approach towards online trade, and Friedman’s
non-parametric ANOVA test to evaluate differences of perception of different chan-
nels within one cluster.

After gathering the data, in the first step of the procedure, an exploratory factor
analysis has been used on items EAI, C3 and C4 in order to extract hidden variables, which
represent consumers’ attitudes towards the environment and its protection. Kaiser–Meyer–
Olkin test proved that such a procedure is valid—Measure of Sampling Adequacy (MSA)
is 0.89, while MSAs for particular items are between 0.85 and 0.94. Note that removing
lowest-ranking items did not result in a significantly better factoring solution. Additionally,
Bartlett’s test of sphericity has been conducted, with chi squared test statistic equal 3705.238
and corresponding p-value lower than 0.001. Therefore, it was assumed that the data was
suitable for the factor analysis.

The optimal number of factors was evaluated using several methods. First of all, a
scree plot has been generated—it suggested extracting 4 factors. Parallel analysis [61,62]
suggested 5 factors, VSS (Very Simple Structure) procedure [63]—3 factors, while sample
size adjusted BIC, as reported by the procedure, achieves a minimum with 5 factors. Finally,
considering the amount of variance extracted and possibility of logical interpretation of
factors, 5 factors were retained.

The procedure was conducted using a minimum residual method and, since the data
was assumed to be ordinal, it was based on polychoric correlation matrix [64]. Although
it might be beneficial to use oblique rotation, as the lack of correlation between factors,
especially those related to quite similar psychological constructs, should not be assumed,
an orthogonal (varimax) approach was used instead. The reason behind such a solution
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was that in the next stage of the procedure obtained factors would be used in cluster
analysis, and therefore it would be undesirable if they were not independent (although
several solutions for clustering based on correlated variables exist; see, e.g., in [65]). Factors
scores were calculated using a method proposed by ten Berge et al. [66].

The parameters of the obtained model suggest its validity and reliability. Cumulative
variance explained by 5 established factors (MR1-MR5) reached 0.62, root mean square
of residuals is 0.01, while df corrected RMSR—0.02. Tucker–Lewis Index of factoring
reliability is 0.993, Bayesian Information Criterion (BIC) reached −86.45 while RMSEA
index—0.022. Factors loadings, communalities and Hoffman’s index of complexity are
presented in Table 5.

Table 5. Exploratory factor analysis—factor loadings.

Item MR3 MR1 MR4 MR2 MR5 h2 u2 com

C3_1 −0.20 0.41 0.44 0.13 0.32 0.52 0.48 3.5
C3_2 −0.17 0.22 0.79 0.07 0.12 0.72 0.28 1.3
C3_3 −0.32 0.60 0.37 0.10 0.26 0.68 0.32 2.8
C4_1 −0.16 0.25 0.58 0.16 0.13 0.47 0.53 1.8
C4_2 0.67 −0.04 −0.20 −0.14 −0.13 0.53 0.47 1.4
C4_3 −0.07 0.10 0.16 0.94 0.08 0.94 0.06 1.1

EAI_11_1 0.58 −0.28 −0.18 0.01 −0.08 0.45 0.55 1.7
EAI_11_2 −0.24 0.49 0.31 0.00 0.32 0.49 0.51 3.1
EAI_6_1 0.67 −0.51 −0.17 0.02 0.06 0.75 0.25 2.0
EAI_6_2 −0.23 0.72 0.28 0.14 0.18 0.70 0.30 1.7
EAI_8_1 0.72 −0.20 −0.05 −0.05 −0.37 0.70 0.30 1.7
EAI_8_2 −0.22 0.26 0.25 0.10 0.56 0.50 0.50 2.3

h2—communalities, u2—uniqueness (1-h2), com—Hoffman’s index of complexity [67].

Additionally, the obtained model is fairly logical, and it is possible to introduce a ratio-
nal interpretation of extracted factors. Factor MR1 is mostly loaded by items representing
negative attitudes towards the notion of humanity negatively influencing the environment,
therefore it will be named lack of belief in impact. The second factor (MR2) is loaded almost
exclusively by one item—willingness to use one’s own car even if effective public transport
is available (0.94)—it will be named preference of own car. The situation in which a factor
is so strongly loaded by only one item seems to be fairly unique, but it can be, to some
degree, attributed to the significant psychological, social and symbolic meaning of a car
ownership which can be observed in Poland—the literature provide some grounds for such
a hypothesis [68–70].

The third factor (MR3) is loaded by items representing awareness of the impact on
the environment and general willingness to take actions towards its protection—it will be
named environmental concern. The fourth factor (MR4) is related to the balance between a
negative impact on the environment and benefits of particular actions—it is loaded by items
representing conviction that such benefits outweigh the damage they cause. Therefore, it
can be called orientation on benefits. The last, the fifth factor (MR5) is mainly defined by
unwillingness to take actions in order to protect the environment, to some degree also by
lack of concern, thus it was named personal reluctance.

In the next stage of the research procedure, cluster analysis was employed, in order to
identify groups of cases—participants characterised by a similar combination of attitudes,
represented by formerly established factors’ values. First, NbClust package [71], which
provides 30 indices for determining the optimal number of clusters, including silhouette
index [72], Krzanowski and Lai [73], or Caliński-Harabasz [74] indexes, has been used. The
number of suggested clusters varied from 2 to 10, while the majority of indices suggested 3
and that number was assumed for further analysis. The final clusters were extracted using
partitioning around medoids (PAM) algorithm.

Finally, several variables which represent attitudes towards and the perception of on-
line shopping (items CH and Freq) were compared. Since those variables were considered
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ordinal, Kurskal–Wallis nonparametric ANOVA test was used to verify the existence of dif-
ferences between extracted clusters, and Friedman’s ANOVA—to evaluate the differences
in channel perception within a cluster. Simultaneously, in order to visualise the scale of the
differences, a series of box plots was prepared.

4. Results
4.1. Consumer Classification Based on Attitudes towards the Environment

The described procedure led to the extraction of three clusters, which group customers
with a consistent set of attitudes towards the environment. Arithmetic averages of values
of all variables used in clustering, for each cluster, are presented in Table 6 and visualised
in Figures 1–3. Additionally, the Kruskal–Wallis test was used in order to evaluate whether
the differences between clusters are significant. Obtained p-values, in all cases lower
than 0.001, suggest that in each case at least one cluster is different, in terms of variable
distribution, from others. The scope of differences was checked using Dunn’s multiple
comparison post hoc test, which proved that

1. in the case of environmental concern, lack of belief in impact, orientation on benefits
and personal reluctance all clusters significantly differ;

2. in the case of preference of own car, there is a significant difference between cluster 1
and cluster 3, and cluster 2 and cluster 3.

Table 6. Environmental attitudes’ values in clusters.

Variable
Cluster 1 Cluster 2 Cluster 3

p-Value 1

Avg. Std. Dev. Avg. Std. Dev. Avg. Std. Dev.

environmental concern 0.507 0.669 0.130 0.779 −0.678 1.113 <0.001
lack of belief in impact −0.209 0.783 −0.628 0.782 0.851 0.802 <0.001
orientation on benefits −0.921 0.535 0.729 0.780 0.268 0.803 <0.001
preference of own car 0.115 1.114 −0.006 1.000 −0.118 0.847 <0.0001
personal reluctance 0.099 0.938 −0.459 0.935 0.351 0.957 <0.001

1 Kruskal–Wallis test p-value.

The first defined cluster (cluster 1) gathers customers who express visible environ-
mental concern (0.507), a below-average level of disbelief in a negative impact on the
environment (−0.209) and who clearly state that benefits of environment exploitation
should never outweigh the damage it could possibly cause (−0.921). Interestingly, that
group does not declare behaviours aimed at the environment protection—they prefer their
own car instead of mass transport (0.115), although given the standard deviation, opinions
significantly vary, they also declare a slightly above-average level of personal reluctance
towards such actions (0.099). It may be assumed that consumers gathered in this cluster
are aware of possible dangers but not visibly willing to address issues of environment
protection in any personal way. Therefore, they were named concerned.

The second extracted cluster groups consumers with a very down-to-earth, realistic ap-
proach towards the environment protection. First of all, in this group there is a very strong
orientation on the outcome—its members believe that damage done to the environment
may be justified by potential benefits related to such actions (orientation on benefits—0.729).
Simultaneously, this group strongly believes in the humanity’s impact on the environment
(−0.628) and they do not declare personal reluctance towards personal pro-environment
behaviours (−0.459). The level of environmental concern is above-average (0.130), pref-
erence of own car—average (−0.006), again, with significant standard deviation, which
suggests divergence of opinions. Customers grouped in this cluster seem to actively care
and protect the environment, but only providing that it does not cause or involve any social
or economic costs or sacrifices. Such consumers were named pragmatic.
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The last, third cluster groups consumers with the most negative attitudes towards
the environment protection. First of all, its members visibly declare a lack of belief in
humanity’s negative impact on the natural environment (0.851), they are also reluctant to
take any action aimed at protecting it (0.351) and believe that benefits for the society and
consumers may outweigh possible negative outcomes of environment abuse (0.268). That
group declares a very low level of environmental concern (−0.678), and surprisingly, is
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willing to use mass transport instead of their own cars (−0.118). Due to such a combination
of attitudes, these consumers were named neglecting.

Additionally, as a part of clusters’ evaluation, their demographic structures were
assessed (Table 7)—in order to verify to what extent the attitudes defined in each cluster
may be a consequence of cluster members’ characteristics. First, this analysis revealed that
there are significant differences in the gender structure of each group—the first cluster
(concerned) consists of significantly more females, the third one (neglecting)—males, while
in the second group (pragmatic) both genders are represented on a similar level.

Table 7. Clusters’ demographic structures.

Cluster 1 Cluster 2 Cluster 3
Concerned Pragmatic Neglecting

Gender

females 59.30% 48.80% 41.50%
males 40.70% 51.20% 58.50%

Age

18 to 24 13.96% 10.80% 13.23%
25 to 34 21.08% 21.30% 30.15%
35 to 44 27.64% 26.23% 23.38%
45 to 54 15.10% 19.75% 15.69%
55 to 64 15.10% 12.35% 12.92%

65 and more 7.12% 9.57% 4.62%

Second, there is a significant difference (Kruskal–Wallis test p = 0.0183) in the age
structure of segments. Post hoc test (Dunn’s multiple comparison test) suggests that this
difference may be observed between cluster 2 and 3 (p = 0.0179). Differences between
cluster 1 and 3, and 1 and 2 were not significant. Interestingly, qualitative evaluation
reveals that members of cluster 3 are younger than these in cluster 2, which, to some degree,
contradicts the stereotype that young people are more pro-environmental.

4.2. Environmental Attitudes and Willingness to Purchase Online

The second part of the procedure involved the evaluation of several variables rep-
resenting attitude towards and willingness to purchase products over the Internet. The
aforementioned variables were divided into two groups: one including those representing
beliefs that particular channels may have a negative impact on the environment, and the
second one, including those representing attitudes towards online and conventional trade.
Averages and standard deviations for the discussed variables in particular clusters and
in complete samples are presented in Table 8. Additionally, the Kruskal–Wallis test was
used in order to evaluate significance of differences between clusters while Friedman’s
ANOVA—to compare variables’ distributions within a particular cluster.

Considering three evaluated, possible methods of purchase, significant differences
between clusters were observed only in two of them—in case of purchase over the Internet
with home delivery (K-W p = 0.0293) and conventional purchase (K-W p = 0.0437), while
purchase over the Internet, self-service delivery was not proved to be perceived differently
by extracted clusters. The first discussed method (over the Internet, home delivery) is
considered fairly neutral (avg. 5.198 in the complete sample), with a slightly lower result
(perceived a more negative impact) in the first cluster (concerned, 5.000), higher (less
negative) in the second one (pragmatic, 5.244) and the third cluster (neglecting, 5.366). Post
hoc test proved that there is a significant difference between cluster 1 and 3, and 2 and 3.
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Table 8. Clusters’ attitudes towards online purchases.

Variable

Compete
Sample

Cluster 1 Cluster 2 Cluster 3

p-Value 1
Concerned Pragmatic Neglecting

Avg. Std.
Dev. Avg. Std.

Dev. Avg. Std.
Dev. Avg. Std.

Dev.

Perceived, negative impact on the natural environment 2:

purchase over the Internet, home
delivery 5.198 1.631 5 1.724 5.244 1.637 5.366 1.5 0.0293

purchase over the Internet, self-service
delivery 5.384 1.529 5.35 1.593 5.454 1.493 5.351 1.495 0.6041

conventional purchase 4.844 1.481 4.738 1.556 4.806 1.452 4.997 1.417 0.0437

p-value 3: 0.038 0.031 0.023 0.112

Attitudes towards online trade 4:

trust in online shops 4.716 1.395 4.897 1.329 4.929 1.362 4.308 1.411 <0.0001
willingness to choose online shop over

conventional one 4.158 1.85 4.308 1.983 4.022 1.923 4.132 1.604 0.1272

willingness to consider purchase over
the Internet 4.917 1.611 5.137 1.675 5.201 1.542 4.397 1.482 <0.0001

willingness to choose conventional
shop over the online one 3.947 1.644 3.88 1.774 3.917 1.677 4.049 1.454 0.312

1 Kruskal–Wallis test for differences between clusters p-value; 2 the scale included seven, numerical items, with low values representing
assuming a negative impact, while high—assuming the particular channel is neutral; 3 Friedman’s ANOVA test for differences between
variables’ distributions within a cluster p-value; 4 the scale included seven items, with low values representing negative, while high—
positive evaluation of the statement.

Conventional purchase is generally considered to be slightly less neutral in terms of
the impact on the natural environment; nevertheless, the obtained average for the complete
sample (4.884) does not indicate that it is considered harmful. Comparing averages between
clusters leads to similar conclusions as previously—cluster 1 considers this method less
neutral (4.738), cluster 2 (4.806) and cluster 3 (4.997)—slightly more neutral. Similarly, post
hoc test suggests that a significant difference may be observed between cluster 1 and 3, and
2 and 3.

Additionally, distributions of all three variables were compared within each cluster
separately. That test proved that the first two clusters (concerned and pragmatic) consider the
evaluated methods of delivery to be different in terms of their impact on the environment.
In the case of the third identified cluster (neglecting), however, the test was not significant,
which means that they do not perceive such differences between the included methods—it
cannot be assumed that the third cluster considers a particular method to be more or less
environment-friendly.

The second set of variables expresses attitudes towards online trade. Significant
differences between clusters have been observed in the case of two of them—trust in
online shops (K-W p < 0.0001) and willingness to consider purchase over the Internet (K-W
p < 0.0001), while the values of other two, i.e., willingness to choose online shop over
conventional one and preference of conventional shops do not differ significantly between
clusters. Trust in online shops is highest within cluster 2 (pragmatic, average 4.929), slightly
lower—in cluster 1 (concerned, 4.897) and visibly lower—in cluster 3 (neglecting, 4.308).
Even bigger differences are observed in the case of willingness to consider purchase over
the Internet—here, again, consumers in cluster 2 are most willing to do so (average 5.201),
cluster 1—slightly less (5.137), while members of cluster 3—significantly less (4.397). In
both variables, post hoc test proved the difference between clusters 1 and 3, and 2 and 3.

Last, the frequency of online purchases was evaluated (Table 9) in each cluster. Simi-
larly to the previous sets of variables, and also in the case of frequency, differences between
clusters are noticed and confirmed by Kruskal–Wallis test (p < 0.0001). Post hoc test reveals
that there are significant differences between cluster 1 and 3, and 2 and 3—consumers in
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the third cluster declare that they buy over the Internet less frequently than those in cluster
1 and 2.

Table 9. Frequency of online shopping.

Compete Cluster 1 Cluster 2 Cluster 3
Sample Concerned Pragmatic Neglecting

Never 1.40% 0.57% 0.93% 2.77%
Several times a year 27.00% 22.79% 19.75% 38.77%

At least once a month 51.40% 51.28% 58.95% 44.00%
At least once a week 20.20% 25.36% 20.37% 14.46%

5. Discussion

The presented research resulted in several interesting findings. First of all, it proved
that it is possible to find groups of consumers with similar attitudes towards the en-
vironment and its protection, and that such groups do not necessarily favour a single-
dimensional classification that divides the population into groups of a high and low level
of concern about the environment. The research showed that actually individuals who
demonstrate a positive level of such concern may differ, especially in terms of willingness
to accept abuse of the environment if this would be in some way beneficial to the society
or economy. It also ought to be pointed out that pro-environment attitudes do not visibly
correlate with the willingness to take action—as it could be noticed in the case of cluster 1.
Such a phenomenon has already been noticed in the former research [75].

As it was expected, different channels of purchase are considered to have a different
impact on the environment. The differences are small, yet statistically significant—in a
complete sample, purchase over the Internet with self-service delivery was considered
most neutral (mean average 5.38 on a 7-point scale), purchase over the Internet, home
delivery—slightly less (5.20), while conventional purchase—least neutral (4.84), although,
given the obtained mean averages’ values, all possible alternatives were considered rather
not harmful.

Considering the inconclusive discussion of the channel impact, presented at the
beginning, it is impossible to explain whether the population identifies the scale and
hierarchy of channels’ levels of neutrality correctly. It could be hypothesised that the online
channel is considered more environment-friendly as it is perceived to be more modern or
not associated with a personal trip to a shop. Nevertheless, such beliefs could be culture-
and country-specific, and may differ in different communities.

Comparing the established clusters proved that in fact there is a difference in percep-
tion of environmental friendliness of different channels—both purchase over the Internet
with home delivery and conventional purchase are considered more neutral by the less
environment-orientated cluster (neglecting, cluster 3), which is a consequence of that cluster
not declaring any concern over the environment, and not willing to notice or marginalising
the potential impact of the channel. Additionally, that cluster does not see differences
between different, evaluated channels, in terms of their impact on the environment.

Surprisingly, purchase over the Internet with self-service delivery does not differ
significantly between clusters—perhaps because it is a fairly new and uncommon mode of
purchase, and it could not be identified correctly by participants of the research.

The willingness to choose a particular channel also differs between clusters, but only
on the cognitive level—expressed by trust and willingness to consider purchase over
the Internet—with both pro-environment groups (cluster 1 and cluster 2) more willing
to accept online transactions than the third, less environmentally concerned cluster. On
the behavioural level, expressed by the declaration of choice of some particular channel,
differences between groups are insignificant.
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6. Conclusions and Limitations

All the presented data led to the conclusion that there is a visible relationship between
attitudes towards the environment, perception of the channels and willingness to, at least,
accept, trust in and consider an online channel. Those groups who are more concerned
over the environment tend to notice the difference in the environmental impact between
different channels, and are more trusting and more willing to consider an online channel,
which they perceive to be slightly more neutral, in terms of the impact on the environment.

Although the gathered data do not make it possible to identify the nature of such
a relationship, three hypotheses, which could be addressed in future research, may be
suggested in order to explain it:

1. in fact, there is a direct relationship between the discussed attitudes and the per-
ception of the channel, and customers who are concerned over the environment,
more or less consciously prefer or tend to choose a channel they consider more
environment-friendly;

2. the relationship is caused by an external variable—the income level or affluence of the
consumer, which may be related with a higher level of the environmental concern (see
in [76–78]) and also higher openness to online trade (see in [79,80]; although some
research did not find such a relationship [81,82]); and

3. the relationship is caused by an external variable—conservativeness and traditional-
ism of the consumer, which led to less environmentally-concerned attitudes [83,84]
and lower willingness to use modern technology, and thus, online purchase channels;
it is also reported that the Internet use may be correlated with the pro-environmental
behaviour [85].

Regardless of the possible reasons behind the discussed phenomena, the research
proves that the compositions and the levels of pro-environmental attitudes as well as
a channel perception should be included in models that explain mechanisms behind a
channel choice. Future research should be carried out in order to establish, whether the
same relationships could be observed on the second dimension of consumer’s decision—
that related to the choice of particular vendor.

Additionally, the research proved that consumers’ (and, in general, individuals’)
pro-environmental attitudes cannot be reduced to a simple, unidimensional construct
described in terms of concern about the environment or the lack thereof. There is a
difference between cognitive and behavioural level of environmental concern (also see
in [86–88]), and other attitudes, here—advantages of the environment usage, may moderate
an individual’s perception.

Although the research proved the significance of the pro-environmental attitudes as a
factor influencing channel choice, several limitations that should be addressed in the future
studies may be pointed out. First of all, the research was related to the channel choice, and,
as a consequence, does not answer a question on the difference between willingness to use
different entities operating within particular channel and the role of pro-environmental
attitudes in moderating it. Particular places of purchase may be of different size, may have
different images, different approach to the environment issues etc. All these factors would
be identified by potential customers and influence their choice of vendor, which, under
special circumstances, may influence the choice of the channel itself. Existing research
to some extent already proved that consumers will choose a vendor that is somehow
consistent with their own pro-environment attitude [89,90], thus it should be evaluated to
what extent consumers would be willing to choose other channel, if no acceptable stores
were available in the preferred one.

Second, the research was focused on the role of the mentioned attitudes and did
not evaluate the relationship between them and other factors that may possibly influence
consumer behaviour, in terms of the choice of a channel, and it should be expected that such
factors at least moderate the observed relationship. The trade-off between willingness to
choose a pro-environmental channel and willingness to accept higher price, more significant
risk or a less acceptable waiting time should also be evaluated, as it could lead to a fairly
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significant scientific and practical implications. Unfortunately, the size of the research tool
made it impossible to include variables related to other areas of consumer activity, and
therefore such evaluation is beyond of scope of the presented research.
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