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Abstract: The main purpose of this article is to compare the state and dynamics of e-commerce
development in selected countries: Poland, Turkey and the PRC (People’s Republic of China), from
the point of view of individual customers. The comparison was carried out in two stages: the first
months of 2020 (before the COVID-19 pandemic) and the first months of 2021 (during the pandemic).
The study conducted involved university students. The surveys were carried out using the CAWI
method, and they were made available on the servers of the Faculty of Management at the University
of Warsaw. The research sample included 650 individuals. Differences in the obtained results were
evaluated using the City distance. The hypothesis concerning the lack of differentiation between the
evaluations of individual e-commerce criteria was formulated, and it was disproved in the course of
the study. The results of the research indicate that the variation between countries appeared mainly
in relation to the direction of the development of e-commerce during the COVID-19 pandemic, the
type of (mobile/traditional) device used to shop online and, above all, the specificity of the country
where the study took place with its past experiences, cultural circumstances and shopping habits, as
reflected in the development of online commerce. The limitation of the study was the fact that it was
conducted in an academic environment and, at this stage, it was limited to the analysis of the results
covering selected countries. Nevertheless, the valuable contribution and undoubted achievement
of the work consist in the fact that, for the first time, e-commerce solutions have been compared
for countries that are so culturally, economically and demographically different. The results of this
study may be used by business practitioners to guide them on possible strategies regarding the
development of e-commerce in their countries in the post-pandemic reality.

Keywords: i-commerce; m-commerce; COVID-19 pandemic; international comparison; comparative
e-commerce analysis

1. Introduction

From the beginning of the 21st century until 2020, e-commerce was developing steadily,
with only two disruptions resulting from the economic crisis in 2000 [1] and 2008 [2]. Since
the crises affected the sphere of the electronic economy the least, and after two or three
years the situation was restored to its pre-crisis conditions, the ongoing investments made
in this area contributed to its increasingly rapid growth. When the pace of development
began to stabilize after 2010, mobile commerce and the development of a social mobility
platform became a specific catalyst for its further development. While the initial defini-
tions describing this phenomenon have not changed over the years: “e-commerce—the
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process of buying, selling, transferring, or exchanging products or services or informa-
tion via the public Internet or private corporate networks” [3–6] problems have arisen
related to the distinction in the business-to-customer sphere and its inherent components,
which included “i-commerce—the process of buying, selling, transferring, or exchanging
products or services or information only via the public Internet” [3–5] and m-commerce
(“m-commerce—any e-commerce done in a wireless environment, especially via the In-
ternet”) [3–6]. When hardware or the device used became the criterion of distinction,
i-commerce, i.e., traditional electronic commerce, was typically associated with the use of a
laptop or a desktop computer, while m-commerce was carried on with the use of mobile
applications via a smartphone and tablet. However, there arises a problem regarding this
definition if users engage in online shopping using a smartphone. According to the defini-
tion presented above, this activity can be interpreted as e-commerce; however, smartphone
users usually do not take notice of whether transactions are performed using apps or using
websites. Unfortunately, the latter makes it difficult to evaluate this phenomenon from
the user’s point of view. Taking the above into consideration, in this paper, the authors
assumed that all transactions performed via a smartphone/tablet will be treated as mobile.

Regardless of whether the term is treated more broadly or more specifically, “e-
commerce enables customers to purchase goods and services through an interactive and
self-service experience. It includes the people, processes and technologies necessary to
execute the offering of development content, analytics, promotion, pricing, customer ac-
quisition and retention, and customer experience” [7], and analyses of its development
have become the subject of many publications examining this phenomenon on different
levels [8], considering different sectors [9] or regions [10,11], etc.

The COVID-19 pandemic was another unexpected stimulus that accelerated and, in
some cases enforced, the emergence of new e-commerce development trends. This accelera-
tion was not consistent or uniform. It depended on many factors, the most important of
which were:

• Organizational factors—as a method of preventing the spread of the virus: significant
restrictions on movement (e.g., lockdown, use of codes (health code, green pass (with
GPS) used on smartphones)—allowing entry to public or private institutions, forced
and voluntary mass anti-HCV tests covering selected areas or entire countries in some
cases, wearing masks in public places, restrictions imposed on the number of people
per square meter allowed to enter restaurants, hairdressing salons, etc., restrictions
concerning mass events and private meetings) as well as sometimes inconsistent re-
strictions (e.g., ban on entering the forest or beaches without masks), online education
and teleworking),

• Legal: enforced vaccination of all citizens or selected professional groups at one time
or at different times, a total or partial ban on leaving home (lockdown), quarantine
of varying lengths, lockdowns and closing cities, closing national borders, restric-
tions on entry to or exit from various countries, ban on travel/entry to a country or
selected countries,

• Economic (purchase and distribution of face masks, vaccines, tests, respirators, drugs
and their economic consequences),

• Technological—the availability of hardware/devices and software as well as the skills
needed to use them, owning devices to make health codes available on-demand in
countries where they are required,

• Security—measures applied to secure the growing need for network services and
ensure their correct and secure functioning and use,

• Political—the desire to convince the public that the state administration is taking
all available steps to prevent and reduce the spread of the pandemic, mitigate its
consequences as well as the need to communicate tangible results in this regard.

The aforementioned phenomena have occurred and continue to occur to a greater
or lesser extent in all the analyzed countries, at different, unevenly distributed times, at
different periods depending on the strain of virus spread (e.g., delta, omicron) and the
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associated rate of infection and number of deaths, depending on the government policy
adopted at the time.

From the point of view of individual customers, such a policy often enforced purchas-
ing goods and services over the Internet. The burden and related problems of owning
the device to communicate with the Internet, mastering the skills to use appropriate soft-
ware, and the cost of Internet access were initially placed on individual customers, slowly
adapting the ICT infrastructure to their needs. Thus, customers rationally chose between
different options of using e-commerce, and they usually focused on the solutions that were
the cheapest, easiest to learn, durable and those which could be applied in the long-term
perspective. This was reflected in the growing popularity of smartphones, mobile appli-
cations (often free of charge) and related m-commerce [3,4,12–14]. Numerous analyses of
consumer behavior during the COVID-19 pandemic [14–19] point also to the size of this
phenomenon and the changes that are taking place in this area.

However, international comparisons seem to be the most difficult to carry out [20],
especially those covering countries with different levels and circumstances of their economic
development, different trade habits or different social and political cultures. This may be
seen as a challenge even though studies only concern analyses of statistical data [21–23].
Therefore, this area raises numerous research questions about the situation related to the
factors mentioned above, the most important of which is the difference in the development
of e-commerce perceived by the individual customer in the analyzed countries during
the COVID-19 pandemic. The technological aspect of this phenomenon has already been
highlighted in some studies [15,24–26]. Therefore, the analyses presented here are much
broader in scope than just technology.

If differences between countries were insignificant, the study could be seen as yet
another analysis of globalization and convergence phenomena, accelerated by the crisis
conditions. If significant differences were to occur, this might reflect that the analyzed
countries seek to adopt their own, specific model of e-commerce development. Thus, the
problem described above may be seen as a research gap that the authors will try to bridge
with the consideration and thorough examination of the economic, social and cultural
circumstances of particular countries selected for the study.

Therefore, the main purpose of this article is to compare the state and the dynamics
of e-commerce development in selected countries: Poland, Turkey and the PRC, from the
point of view of an individual customer.

To achieve this objective, the paper adopts the following structure of the paper. The
introduction presents the nature of the problem, the research gap and the objectives of
the paper. Section 2 provides a literature review on e-commerce development during
the pandemic. Section 3 characterizes the research procedure and the research sample
examined in the study. Sections 4 and 5 contain an analysis of the obtained results and
their discussion. Section 6 presents conclusions, limitations and directions for the further
development of research work in this field.

2. Literature Review

As indicated in the introduction, the emergence of the COVID-19 pandemic led to
several changes in the functioning of the economy and the social sphere. First of all, it
manifested itself in the increasing popularity of teleworking, which, as long as it could
be carried out remotely, moved to private apartments and houses [27,28]. These changes
were mainly due to pandemic restrictions. A similar phenomenon occurred in the sphere
of teaching, medical services (online appointments and consultations) and broadly defined
entertainment and cultural events.

However, the biggest changes have occurred in online shopping behavior in the digital
environment that changed in line with new consumers’ needs and expectations. Shopping
in stores, malls, supermarkets or street markets has moved to the realm of electronic
commerce (e-commerce). The observable significant increase in the volume of commercial
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transactions carried out over the Internet, as well as changes in other areas of human life,
have become the subject of many studies.

In research conducted by Pollák, Konecný, Šceulovs [29] two perspectives on the
development of e-commerce were adopted. The first was a comparison of changes in
shopping habits between e-commerce users in the Czech Republic and Latvia. The second
was a study of changes in e-commerce shopping habits in each of these markets examined
separately. The study analyzed shopping behavior during the workweek, weekends and on
holidays. Differences in shopping behavior were also observed depending on the time of
day. As the study shows, as far as differences in the approach to e-commerce are concerned,
Czech consumers showed loyalty to local providers while Latvian consumers tended to
use the services of international providers.

Research on changing consumer shopping habits (Anna Amalyah Agus, Gatot Yudoko,
Nurbudi Mulyono, Taliya Imaniya) [30] before and during the COVID-19 pandemic was
analyzed in the following four contexts: opportunities for digital promotion, supply chain
capabilities, customer preferences, and the performance of e-commerce platforms. Factors
such as seasonal pricing and outsourcing of logistics services were also examined in the
paper. The article shows that before the pandemic, customer evaluations of e-commerce
platforms had a significant impact on transaction volume, but after the pandemic broke
out, this factor ceased to have any real significance. Furthermore, it has been proven that
logistics outsourcing does not affect the relationship between the perceived supply chain
capability and the (relative) performance of an e-commerce platform. Before the COVID-19
pandemic, according to the authors, the impact of logistics outsourcing was significant.

Changes in consumer habits, as well as those of organizations operating in the field of
e-commerce, and m-commerce in particular, have also been studied in the context of the de-
velopment of the use of mobile marketing tools. W. Sardjono et al. [31] indicate that mobile
commerce (m-commerce) and mobile marketing (m-marketing) provided customers with
great convenience and comfort in purchasing products during the COVID-19 pandemic.
Furthermore, organizations operating in the areas of internet commerce (i-commerce) and
m-commerce took advantage of the imposed lockdown and social distance that accompany
the pandemic to increase the number of transactions carried out by consumers. Organiza-
tions introduced free shipping and offered discounts, among others, on basic necessities
or medical products. Changes in customer motivation to shop online were also observed.
Original purchase motives, which could be described as a “desire to purchase a particular
product,” became a necessity due to the COVID-19 pandemic. It was proven that during
the pandemic, online purchases involved products directly related to health, products to
support remote work at home and food products.

Each major global shock, such as the global financial crisis of 2008–2009 or the
COVID-19 pandemic, had a significant impact on the economies of many countries. How-
ever, this impact was different in the area of trade in physical products compared to
trade in services (in the digital sphere). Mitsuyo Ando, Kazunobu Hayakawa [32] proved
that, despite problems with production, logistics of raw materials and supply of online
stores/digital intermediaries, during the financial crisis, trade in material goods was more
resilient to the crisis and related changes than the trade in services, which required direct
contacts between the service provider and the customer. The study analyzed the impact
of the COVID-19 pandemic on services trade using quarterly data from 146 countries in
2019 and 2020. The impact was measured based on factors such as trade volume and an
index that describes the severity of pandemic restrictions. The strength of the impact of
the pandemic, thus described, manifested itself in different economic sectors with varying
intensity. The sectors most affected by the impact of the COVID-19 pandemic were tourism,
followed by transport and construction services. The reason for this condition was that
these sectors were linked to the international physical movement of people and goods.
Digital services, such as IT services, provided internationally were hardly affected at all.

A separate aspect was a study on the possibility of pandemic shopping habits re-
turning to their pre-pandemic state (Alexander Hodbod, Cars Hommes, Stefanie J. Huber,
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Isabelle Salle) [33]. Habits reflect factors such as consumer trust in brands and products
or purchase preferences. Consumer studies were conducted in France, Germany, Italy,
the Netherlands and Spain in 2020, after the introduction of restrictions in these countries
related to the first wave of the pandemic. The research examined the underlying causes of
reduced household consumption in five key sectors: tourism, hospitality, services, trade
and public transport. Large changes were observed in southern European countries and
slight changes in consumer preferences in the north of the continent. These changes were
particularly evident among high-income earners. The research indicated that there are
currently strong and long-term changes taking place in e-commerce shopping trends in the
analyzed countries.

An analysis of the factors influencing the transformation of electronic retail during
the COVID-19 pandemic was also performed on the Belgian market [34]. The study took
two perspectives: the short- and long-term impact of the pandemic on retail. Changes in
consumer behavior dictated by the appearance of pandemic restrictions had a direct impact
on the behavior of small retailers. The article shows that the COVID-19 pandemic creates
great opportunities for increased use of e-commerce in small, local markets. At the same
time, a lack of professionalism in emergency situations can prevent traditional, local sellers
from maintaining their market share and retaining customers.

Research on the impact of the COVID-19 pandemic on consumer behavior was also
carried out in the area of food shopping in China’s domestic market, whose size is im-
pressive in comparison to the European market. Data analyses presented in the article
(Xuwen Gao, Xinjie ShiID, Hongdong Guo, Yehong Liu) [35] showed that confirmed cases
of pandemic occurrences increase the likelihood of online food purchases. This tendency
was more prominent for young people who are not afraid to shop online and those living
in large cities. The researchers pointed out that in order to offset the impact of a pandemic,
government support and regulation should focus on factors such as ensuring the safety
of food sold online, protecting the supplier and recipient from infection, and providing
financial resources and support for the poorer residents of small towns. Counteracting the
so-called technical exclusion also turned out to be an important factor considered in the
study. All the elements considered above assess the impact of the COVID-19 pandemic on
consumer behavior and contribute to the creation of new knowledge in the field.

Another article (Hongdong Guo, Yehong Liu and Xinjie Shi; Kevin Z. Chen) [36], in
which the authors analyzed e-commerce models in the pandemic era, also considered
similar research problems. The authors showed that publicly available large e-commerce
platforms that provide service in large cities enabled food delivery to a significant number
of customers. In areas where strong pandemic restrictions prevailed, simple m-commerce
applications performed best. Additional factors influencing customer confidence in e-
commerce also included online product reservations, centralized ordering, and community
support for delivery distribution.

The research the authors conducted lies within the area of world literature on the
subject and, through its international nature, covers a broader scope than the analyses
presented above.

3. Methodology
3.1. Research Procedure

The research presented in this article consisted of the following stages resulting from
international cooperation:

• Consultancy regarding the research topic and creating the first pilot survey involving
broadly defined international comparisons,

• The share of responses to survey questions across countries and the differences be-
tween them,

• E-commerce situation before (early 2020) and during (early 2021) the COVID-19 pandemic,
• Traditional electronic commerce (i-commerce) with mobile electronic commerce

(m-commerce),
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• Selecting research sample groups at each of the cooperating universities,
• Conducting research (Computer-Assisted Web Interviewing method, CAWI) on a

verified and tested questionnaire, hosted on the servers of the University of Warsaw,
• Analysis and discussion of the obtained results,
• Drawing conclusions from the study in all mentioned aspects based on the previous

analysis and discussion,
• Description of the limitations and establishing directions for future research.

The survey was conducted during the first two weeks of November 2021 simultane-
ously in three countries in Poland, Turkey and the PRC. The survey contained 50 questions
divided into five sections and demographic data. The questions were formulated in English,
translated into national languages, and then translated again into English after the survey
was completed. English was also the language of communication between team members.
The form of the survey was agreed upon between the partners. The LimeSurvey tool was
used to process the results obtained from all research samples.

The survey questionnaire was divided into the following sections:

• Infrastructure information,
• E-commerce operations carried out using mobile and desktop devices,
• Sectors and functions of i-commerce and m-commerce tools used, before and during

a pandemic,
• Delivery of services and goods as part of e-commerce transactions, and
• Other e-commerce related information during the pandemic.

In spite of the prior agreement and consultations, detailing the questions and translat-
ing them into national languages, there occurred some problems with the full understand-
ing of the survey questions and the comparability of demographic data concerning Poland,
Turkey and the PRC or the specificity of e-commerce development in particular countries.
As a result, the data obtained from the questionnaires had to be carefully adjusted for
subsequent analyzes. To carry out international comparisons, a total of 24 key questions
were selected and fully answered for both mobile (smartphones, tablets) and traditional
(PC, desktop) shopping.

The Cronbach’s alpha coefficient was applied for the reliability analysis. In all ana-
lyzed key questions, Cronbach’s alpha coefficient indicates the internal consistency and
reliability of the sample (Hinton, Brownlow, McMurray and Cozens, 2004) [37]. The internal
consistency measure of the 17 dependent variables for the three compared countries, which
was based on Cronbach’s coefficient alpha, amounted to 0.71 (and 0.72 for Cronbach’s alpha
calculated based on standardized items), for a total of 24 items.

International comparisons were made based on absolute differences in the percentages of
responses to individual options (subcriteria) within each criterion. The sum of these absolute
differences (City distance) indicated the strength of the variation between countries.

Additionally, the authors formulated the H0 hypothesis about the lack of differences
in the level and development of electronic commerce before and during the COVID-19
pandemic between individual pairs of the three analyzed countries: Poland and Turkey,
Poland and the PRC or Turkey and the PRC in the values for individual criteria and groups
of analyzed criteria, against the hypothesis H1 concerning the existence of differences, with
the assumed probability of 0.05.

To prove this hypothesis, the significance level of α was calculated for the probability
distribution of the Fisher–Snedecor inverse (right-hand) value. It can be used in the Fisher–
Snedecor test to compare the degree of variability of two data sets for two populations
(including the study of the distribution of the assessment of differences in opinions on
the level and development of e-commerce between Poland, Turkey and the PRC) and to
compare it with the p value determined based on test statistics. If p ≤ α, then we reject H0 and
adopt H1, if p ≥ α, then we reject H0 and take H1. The critical value of p for this distribution
amounts with assumed probability and with the corresponding degrees of freedom for pairs
are respectively: Poland-Turkey: 1.3874, Poland-PRC: 1.2164, Turkey-PRC: 1.4145.
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3.2. Description of the Research Sample

Data were collected simultaneously in three locations at the University of Warsaw
(Poland), Uşok University (Turkey), and Communication University of China in Beijing
(PRC). The study included a total of 650 participants, 387 from Poland, 50 from Turkey
and 213 from the PRC. The detailed characteristics of the research sample are presented in
Table 1.

Table 1. Characteristics of the research sample.

Demographics Poland Turkey The PRC
Gender

Women 67.18% 54.00% 60.56%
Men 32.82% 46.00% 39.44%

Age
>18 4.65% 6.00% 9.39%

19–24 91.99% 80.00% 37.09%
25–34 3.10% 14.00% 31.46%
35–55 0.26% 0.00% 18.31%
55+ 0.00% 0.00% 3.76%

Education
Bachelor’s degree, undergraduate 10.59% 92.00% 62.44%

Primary 0.78% 0.00% 0.47%
Secondary 87.60% 2.00% 1.41%

Higher 0.52% 6.00% 32.86%
Basic vocational 0.52% 0.00% 2.82%

Place of origin *
Large city over 200,000 inhabitants (PRC 20+ million) 67.18% 4.00% 36.15%

Large city 51–200 thousand inhabitants (PRC 11–20 million) 6.20% 16.00% 14.55%
Medium city 21–50 thousand inhabitants (PRC 6–10 million) 7.49% 4.00% 18.31%

Small city up to 20,000 inhabitants (PRC up to 5 million) 4.65% 50.00% 12.21%
Village 14.47% 26.00% 18.78%

Specialization
Humanities, including philology, history, cultural studies, art history 0.52% 2.00% 15.02%

Medical 0.00% 0.00% 0.94%
Social sciences, including psychology, sociology, economics, pedagogy,

administration, law, management 77.30% 30.00% 48.83%

Science, including mathematics, computer science, physics, chemistry 11.11% 4.00% 13.15%
Natural sciences, including biology, environmental studies, geography 0.00% 0.00% 2.35%

Agricultural, forestry and veterinary 0.00% 6.00% 1.41%
Arts, including music, visual arts, theater 0.00% 2.00% 4.69%

Technical 0.00% 10.00% 2.82%
Other 28.42% 46.00% 11.27%

Respondents’ material situation
Very good (I can afford everything; I can save some money) 21.71% 2.00% 9.86%

Good (I am not complaining, but it could be better) 43.67% 18.00% 41.78%
Sufficient (I still make ends meet) 1.03% 10.00% 4.69%

I am a student; I am not financially independent 24.81% 30.00% 9.39%
Average (I have enough to lead a frugal life) 8.53% 26.00% 33.80%

Bad (I cannot afford basic goods and services) 0.26% 14.00% 0.47%

Professional status
I am a student 69.25% 86.00% 48.36%

I work on a casual basis (contract work/contract of mandate) 12.14% 2.00% 1.41%
I work on a full-time or part-time contract 10.59% 4.00% 38.97%

Other 5.68% 0.00% 0.47%
I am self-employed 1.81% 4.00% 3.76%

I am running a household/raising child 0.00% 0.00% 1.41%
I am unemployed/currently without a permanent job 0.26% 4.00% 1.88%

I am a pensioner 0.26% 0.00% 3.76%
Source: own work based on survey findings. * The PRC data were properly adjusted to match the regionalization
typology of the other countries



Sustainability 2022, 14, 7366 8 of 21

4. Analysis of Results

As mentioned above, the survey was divided into five sections with varying numbers
of questions. The authors carried out comparisons of the share of responses to question
options from each country, the situation before the COVID-19 pandemic, and i-commerce
and m-commerce solutions. Specific sections of the survey were used to ensure consistency
in both the analyses and the conclusions drawn from them. The first section of the sur-
vey contained introductory infrastructure information common to the analysis in all the
aspects considered.

4.1. Infrastructure Information

The first question concerned the frequency of Internet use before and during the
pandemic. On average, the highest number of answers in all countries (34%) was related to
the response: I use the Internet 50% more than before the pandemic. However, in Poland,
the dominant response was I use the Internet: twice as much as before the pandemic, and
in the PRC: I use the Internet with the same frequency and intensity (26%). On the other
extreme there were the answers: 25% less (20% in PRC; 13% in Poland). Most respondents
in Turkey recorded a quantitative increase in terms of internet access. In Turkey, 46% of the
respondents believe they use the Internet 50%—more during the pandemic, and 16% of
them stated that their use of the Internet increased—more than twofold.

The greatest differences between the respondents in Poland and Turkey appeared in
the category of—I use the Internet twice as much as before the pandemic (16%) in favor of
Poland and—I use the Internet 50% more (16%) in favor of Turkey. The biggest differences
between the respondents in Poland and the PRC occurred in the category of—twice as much
(29%) in favor of Poland, and—I use the Internet the same way (with the same frequency
and intensity)—14%, in favor of the PRC. In contrast, the largest difference between Turkey
and the PRC occurred in the category of I use it 50% more (21%), in favor of Turkey, and—I
use it with the same frequency and intensity (18%), in favor of the PRC. Overall, the largest
recorded City distance index, calculated as the sum of the absolute values of the percentage
differences of all responses, occurred between Turkey and the PRC.

The second question in this section was related to the type of device mainly used by
respondents during the pandemic to access the Internet. In all three countries, the most
popular device used to access the Internet is a smartphone (50% on average), a laptop
(13%) or a combination of the two (30%). In Poland, the most popular option (44%) is a
combination of a smartphone and a laptop. Poland is also the only country where 8% of
respondents use a desktop computer. In Turkey, the smartphone is undoubtedly the most
popular device (64%), the same is true in the PRC (50%). In China, the second most popular
options are both laptops and smartphones (29%). The biggest differences occur between
Polish and Turkish respondents in the smartphone category (34%) and the combination of
smartphone and laptop (26%). A difference of similar magnitude is found in smartphone
use in Poland and the PRC (28%). The low popularity of tablets and desktop computers is
reflected in the scores. The only combination of devices besides a laptop and a smartphone
is the combination of a desktop computer with a smartphone.

The biggest differences (City distance—80%) occur between respondents from Poland
and Turkey, which mainly consist of differences in smartphone usage (34%) in favor of
Turkey and laptop-smartphone combination—26% in favor of Poland. In addition, there
is a 28% difference between Poland and the PRC in smartphone use, with an advantage
of 28% in favor of the PRC. More than twice the urban aggregate distance, which is 33%,
occurs in the comparison between Turkey and the PRC. Another very rare combination, i.e.,
a desktop computer and a smartphone, amounts to more than 1%, and it occurs in Poland.

The next question regarding the change of a device used during the pandemic period
(with the following options: the pandemic period affected the change from a laptop to
a smartphone, it affected change from a smartphone to a laptop, it had no effect, other).
The largest number of respondents (71% on average) said that the COVID-19 pandemic
period did not affect the change with respect to the device which they use. Such a response
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was provided most frequently in the PRC, reaching the level of nearly 83%, and in the
other two countries such responses amounted to 65%. The biggest change was recorded in
Poland; 28% of the respondents said that they had switched from a smartphone as their
main communication tool to a laptop (in Turkey 20%, in the PRC just less than 4%). But in
the PRC, 13% of people switched from a laptop to a smartphone as their main device used
on the Internet.

The largest discrepancy in the findings occurred between Poland and the PRC—the
City distance reached 55%, due to a 24% difference in switching from a smartphone to
a laptop in the case of Poland, and a 16% difference in the category—pandemic did not
affect the change in favor of PRC. Slightly lower variation occurred between Turkey and
the PRC—44%, also in the above two categories.

The next question included in the infrastructure-related section concerned the fre-
quency of the use of the device with the options: more than twice as much, twice as much,
half as much, 50% more, more or less by 25% and —the same. In Poland, the highest num-
ber of people, i.e., 31% answered that they use information and communication technology
(ICT) devices—twice as much as before the pandemic, and together with the category more
than twice—43%, with the category 50%—more—over 70%. In Turkey, the combination of
these categories amounted to 82%, and in the PRC—only 48%. Respondents in the PRC
indicated that they use the device—as much as they did before the pandemic—the share
was higher than in the two other countries in the study—twice as high as in the case of
Poland or more than three times as high as in Turkey.

Thus, it emerges that the differences between respondents in Poland and Turkey are
the smallest (City distance 42%). The biggest differences (City distance 67%) occurred in the
comparison between respondents from Turkey and the PRC. It is caused by the differences
in the statements concerning the frequency of the use of the device 50% more (City distance
at the level of 17%) and the same intensity and frequency (City distance at the level of 22%).
The biggest difference occurred between Poland and the PRC (City distance of 24%) in the
category—twice as much.

4.2. E-Commerce Transactions on Mobile and Desktop Devices

The second section of the survey focused on e-commerce operations before and during
the COVID-19 pandemic.

Before the COVID-19 pandemic, the most common response in all analyzed countries
was that respondents shop online from time to time (37% of the responses on average,
the highest 46% in Poland, the lowest 30% in Turkey). The responses—once a month
and—rarely were slightly less popular in Poland and Turkey (22% on average). In the PRC,
both responses were given by only 9% of respondents on average. In the PRC, the average
answers of 19% were: several times a week and every week. This indicates a more frequent
use of e-commerce in the PRC than in other countries.

The results presented in the article reflect the differences between the assessments in
the countries studied. The biggest difference is between Poland and the PRC (18%) in the
category—several times a week, followed by the difference between Poland and Turkey
(16%) in the category—from time to time. Furthermore, a 15% difference appears between
Turkey and the PRC in the category of—once a month. In summary, the largest difference
occurs in the frequency of the use of e-commerce prior to the COVID-19 pandemic between
Turkey and the PRC (City distance of 64%).

When asked about the frequency of their online purchases during the COVID-19
pandemic compared to the pre-pandemic period, on average, the most frequent answer
(28%) indicated by respondents was that the frequency of their purchases had not changed.
Students from the PRC (31%) and Poland (28%) chose this particular option most frequently.
Respondents from Turkey most often (28%) answered that the frequency with which they
shop online increased by 50%. 17% of respondents from Poland indicated the option twice
as much, and 9% of them selected the answer more than twice as much. In the PRC, the
combined options of more than twice as much, twice as much, 50% more, and 25% more
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reached a total of 61%. Those claiming to shop less, half as much or not at all constituted
on average only 7% in all analyzed countries, the highest in Turkey (12%), the lowest in
Poland (2%).

The values of the City distance indicators ranged from 29% to 37%, with the largest
differences between Poland and Turkey. The latter was mainly due to differences in the
category of twice as many online purchases (9%). Despite a slightly larger difference
between Poland and the PRC in the same category (13%), the overall difference index was
the smallest. On the other hand, the biggest differences between Turkey and the PRC
occurred in categories of 50% more (8%) and more than twice (7%).

Another question in this section concerned the use of different types of devices used
for shopping: mobile (smartphone, tablet) and desktop devices (PC, desktop computer).
In Poland, the answer I use both variants prevailed (71%), and 19% of people used only a
smartphone for e-commerce. Most of the respondents (86%) used a smartphone to shop
online in the PRC and Turkey (66%). Across all countries, an average of just over 5% used
only desktop devices for this purpose.

Thus, the greatest difference (67%) was observed between Poland and the PRC, and
a slightly smaller difference of 59% in the category I use both variants. This resulted in
the highest value of the City distance indicator of 133% between those countries. The
differences in the opinions of the respondents from Poland and Turkey were 40% smaller,
and the differences between the results from Turkey and the PRC did not exceed 40%.

Additionally, the survey section on the distinction between mobile and traditional
e-commerce included a question about the place and role of showrooms (stores/stands)
during the COVID-19 pandemic. The most common answer on average (47%) was that
they are less important because they are closed periodically. This opinion was expressed
primarily by respondents from Poland (56% of responses) and survey participants in the
PRC (46%). Moreover, respondents from the PRC believed that showrooms are just as
important (30%). In Turkey, there was a divergent opinion on the same topic: 24% said
they were of equal importance, and 24% said they were of greater importance during the
COVID-19 pandemic. In contrast, an average of 19% in the three countries analyzed said
they could not assess this issue.

The biggest differences in terms of City distance occur between Poland and Turkey
because of the specific category they are less important because they are closed periodically
(18%) and the option they are more important (18%). The biggest difference occurred be-
tween Turkey and the PRC in the category they have greater importance (15% of responses)
and between Poland and the PRC in the case of the option they are just as important—an
18% advantage of the PRC.

The convenience of using mobile devices for e-commerce received the highest scores
(50% of respondents on average believe so, mostly from the PRC—81% and Turkey—52%).
In second place is the option—it depends on the type of shopping, where the opinion of
respondents in Poland prevails—36%, (the average of 21%). In Turkey the category I don’t
see a difference takes the second place (20% of responses).

This makes for large differences in the City distance index between countries—the
largest between Poland and the PRC (130%), mainly in terms of the differences between
views on the role of mobile devices, 65% in favor of the PRC. Second, there are differences
between Poland and Turkey (73%) in the same category. Another major difference between
these countries is the option: it depends on the type of purchase (20% of opinions). In
addition, there is also a 29% difference between Turkey and the PRC in the category of
more convenient use of mobile devices.

The question of the change regarding the relevance of the main functions of websites
and mobile applications leads to the conclusion that, in general, in all countries, it has
increased in all categories. In Poland, the popularity of shopping function (93%) and the
payment function (84%) increased the most. In Turkey, it was similar—shopping (70%)
and payment (72%). In the PRC—shopping (54%) and information (51%). The biggest
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differences occur between the scores obtained in Poland and the PRC in the following
categories: shopping—39%, payment—36% and information functions—27%.

4.3. Sectors and Functions That Used I-Commerce and M-Commerce Tools before and during a Pandemic

The first question in this section concerned the types of products/services that were
purchased using a mobile device in each country during the first three months of 2020.
In Poland, products such as clothing and footwear (22% of responses), transport tickets
(car, train, bus 15%) and cosmetics (14%) are generally purchased in this way. A similar
structure of purchases is found in Turkey, where transport tickets are first (19%), followed
by clothing and footwear (almost 19%). In the PRC, cosmetics are in the first place (37%),
followed by clothing and footwear (11%), and household appliances (10%). In Poland,
household appliances are mainly purchased using traditional devices (laptops), due to the
greater safety of such purchases, as perceived by the respondents. The biggest differences
are between respondents in Turkey and the PRC (27%) and in Poland and the PRC (23%) in
the cosmetics industry. The highest City distance (57%) is found in comparisons between
Turkey and the PRC.

The above results are not supported by the statistics of product/service purchases
made with the use of mobile devices during the first three months of 2021, that is during the
COVID-19 pandemic. Only the PRC shows a somewhat similar pattern of purchases with
clothing and footwear (16%), household appliances (16%) and cosmetics (11%). Addition-
ally, respondents in the PRC admitted to purchasing books, movies and music in this way
(13% share in spending). In Poland, the largest amount of money spent (40%) involving
mobile transactions was recorded in terms of tickets for events (cinema, theater, match,
other), followed by computer games (25%). In Turkey, mobile devices and applications
were mainly used to pay for tourist trips (69%).

The highest City distance occurs between data from Poland and Turkey (136%), pri-
marily due to differences in tourist trips (66% difference) and the category of computer
games (24%). It is not far behind the difference index between Turkey and the PRC (127%),
due to tourist trips (63%) and household appliances 12%.

The results concerning the structure of the m-commerce purchases before and during
the COVID-19 pandemic are shown in Figure 1.

The next question included in the survey addressed the problem of reluctance to
purchase selected products/services using a mobile device. Before the pandemic (first
months of 2020), respondents would not buy transport tickets (plane, train, bus—33%),
tickets for events (cinema, theater, match, other—30%) and household appliances (10%) via
mobile devices in Poland. In Turkey, the same was true mainly for tourist trips (14%) and
tickets for events (cinema, theater, match, other—14%). In the PRC—for computer games
(20%), cosmetics (14%) and IT equipment and accessories (14%).

The largest difference (City distance—101%) occurred between Poland and the PRC,
mainly due to differences in resigning from buying computer games (16% difference),
transport tickets (plane, train, bus—25%) and tickets for events (cinema, theater, match,
other events) 25%. The remaining differences are much smaller.

During the COVID-19 pandemic period (the first three months of 2021), respondents
would not make mobile purchases of tourist trips (an average of 15% of responses) and
computer games (14%). However, the distribution of preferences varies from country to
country. In Poland, 23% of the respondents would not buy household appliances and
18% of them would not buy tourist trips. In Turkey, the survey participants would not
buy all kinds of tickets for cultural events and trips (13% each) and tourist trips (also 13%
of responses) using their mobile devices. In the PRC, the surveyed individuals said that
they would not buy computer games (21%), tourist trips 13% or computer equipment and
accessories (13%) via a mobile phone. The greatest discrepancy in this regard occurred
between respondents from Poland and Turkey—City distance—45%. In this category, all
differences were not as large as in previous questions.
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Figure 1. Structure of m-commerce purchases in Poland, Turkey and the PRC before and during
a pandemic.

Before the COVID-19 pandemic (first three months of 2020), respondents used desktop
devices to buy transport tickets (plane, train, bus) and clothing and footwear (14% of
responses on average). In Poland in particular, the main focus was on cosmetics (18%),
books, films and music (16%) and transport tickets (plane, train, bus—13%). In Turkey, it
was mainly—clothing and footwear (18%) and transport tickets (plane, rail, bus—17%).
In the PRC, the respondents chose to buy clothing and footwear (16%) and household
appliances (15%) using their standard desktop devices.

The greatest differences occurred between the ratings of respondents from Poland and
Turkey (City distance of 38%), mainly due to differences in the category of clothing and
footwear in favor of Turkey and cosmetics in favor of Poland.

The purchases made during the first months of 2021 by traditional devices differed
somewhat from those made prior to the COVID-19 pandemic. In general, the most popular
purchases in the three countries analyzed were clothing and footwear (18%) and transport
tickets (plane, train, and bus tickets, an average of 14%). Although clothing and footwear
were ranked first in all three countries, in the PRC purchases of household appliances were
second (14%) and transport tickets were only third. The largest differences in terms of City
distance were between Poland and Turkey (19%), mainly due to differences in the purchase
of household appliances (6%) and tickets for cultural events (4%).
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The results of the structure of the purchases by traditional devices before and during
the COVID-19 pandemic are shown in Figure 2.
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Figure 2. Structure of i-commerce purchases by desktop devices in Poland, Turkey and the PRC
before and during the pandemic.

The products/services that the respondents would not have purchased through tra-
ditional devices before the COVID-19 pandemic (in the first three months of 2020) were
mainly household appliances (15% of the responses) and cosmetics (12%). However, the
preferred products/services were different in each country. In Poland, they included house-
hold appliances (22%) and cosmetics (15%); in Turkey, clothing and footwear (14%) and
books, films, music (13%), in the PRC, the products preferred products included computer
games (14%) and cosmetics (11%). The greatest differences occurred between the results
obtained in Poland and Turkey—the calculated City distance amounted to 44%, mainly due
to differences in purchases of household appliances (11%) and books, films and music (9%).

Products/services that respondents from the three analyzed countries would not buy
in the first three months of 2021 were mainly tourist trips (13% of the responses on average)
and household appliances (13% on average). In Poland, respondents would not buy home
appliances (20% of responses) and tourist trips (18%), in Turkey—clothing and footwear
(13%), books, films and music (13%) and transport tickets (13%), in the PRC the survey
participants would not buy computer games (14%) and hardware, IT accessories (11%).

The biggest difference occurred between Poland and Turkey: the City distance amounted
to 19%, mainly in relation to household appliances.

4.4. Methods of Payment and Delivery Regarding E-Commerce Products/Services

Before the COVID-19 pandemic, in the first three months of 2020, respondents in the
three analyzed countries used mainly cash (29% of responses on average) and cards (23%
on average) when making mobile transactions. In Poland, card payments (34%) and bank
transfers (32%) came first, due to the then weak e-money market and the high level of
security of bank transfers. In Turkey—in addition to card payments (19%), cash payments
were preferred (prepayment, payment after purchase, etc.—56%). In the PRC, e-money
payments prevailed (34%), and in addition to that 28% of respondents supported the option
I only downloaded free products/services.

The highest level of City distance occurred between Turkey and the PRC, mainly due
to the use of e-money in the PRC (the sum of the absolute value of differences amounted to
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26%) and cash in Turkey (46%). The differences between the results obtained from Poland
and the PRC were slightly smaller (96%), which resulted from a 26% difference in the
category of downloading only free products/services and a 22% difference in the category
of e-money.

In the first three months of 2021, i.e., during the COVID-19 pandemic, respondents
downloaded only free products/services (22% on average), used card payments (22% on
average), and electronic money (22% on average). What has changed in this period is
the structure of payments across countries. In Poland, 51% of the respondents chose only
free products/services in addition to pre-pandemic card payments (now 18%) and bank
transfers (now 17%). In Turkey, in addition to cash and card payments, bank transfers have
gained a strong position with 23% and the responses regarding electronic money amounted
to 15%. In China—downloading free products and services and e-money were extended
to include card payments (20%) and bank transfers (19%). The highest City distance was
observed between Poland and the PRC (91%) due to differences in downloading only free
products/services, this time to the advantage of Poland, and e-money (37%), still to the
advantage of the PRC. Large differences were also identified between Poland and Turkey
(42%) in downloading only free products/services and cash transactions (17%). The main
difference between Turkey and the PRC is in the more frequent use of e-money in the
PRC (29%).

The results obtained regarding the payment structure when using mobile devices
before and during the COVID-19 pandemic are shown in Figure 3.
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Figure 3. Structure of m-commerce payments made via mobile devices in Poland, Turkey, and the
PRC before and during the pandemic.

Before the COVID-19 pandemic (first months of 2020), transactions on traditional
devices were mainly carried out using cash (on average 37% of responses) and cards
(average of 21%). However, the distribution of the payments used varied by country.
In Poland, it was cash (30%), bank transfers (almost 30%) and card payments (28%). In
Turkey, the payment transactions involved mainly cash (67%) and cards (13%). In the PRC,
the respondents used electronic money (41%) and cards (20%). The biggest differences,
expressed by means of City distance, occurred between Turkey and the PRC 107%, and
they were mainly due to cash forms (53%) and electronic money (21%).

During the COVID-19 pandemic, transactions on traditional devices for the first
months of 2021 were mainly made using cash (57% on average) and cards (24% on average).
In Poland it was mainly done by bank transfer (35%) and cards (also 35%), in Turkey,
respondents used cash (57%) and cards (16%), in PRC respondents used e-money (41%)
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and cards (20%). The biggest differences were recorded between Turkey and the PRC (City
distance—101%). It was due to the popularity of cash transactions in Turkey (46%) and
e-money operations that prevailed in the PRC (26% difference).

The results concerning the payment forms involved in transactions via traditional
devices before and during the COVID-19 pandemic are shown in Figure 4.
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Figure 4. Structure of i-commerce payments made by traditional devices in Poland, Turkey and the
PRC before and during the pandemic.

4.5. Other E-Commerce-Related Information during the Pandemic Period

Before the COVID-19 pandemic in the first months of 2020, in all transactions surveyed
consumers preferred delivery via a specialized delivery company (22% on average) and
via a parcel locker (18%): in Poland, mainly through a parcel locker (26% of the responses)
and using the services of a specialized delivery company (22%); in Turkey—by postal
collection (22%) and by a specialized delivery company (22%); and in the PRC via a
specialized delivery company (22%) and via retailer’s transport (21%). The differences
between individual countries are relatively small here, the biggest being between Poland
and Turkey (City distance—39%).

Similarly to before the pandemic, during the pandemic the preferred option in all
transactions was a specialized delivery company (22% on average) and a parcel locker
(21%). In Poland, little has changed with the option of a parcel locker (32%) and specialized
delivery company (24%) being the most important. Similar situations were observed in
Turkey and the PRC, and there were insignificant changes in both countries. The differences
between individual countries were small, with the highest difference between Poland and
Turkey (50%).

In m-commerce, carried out using both the website and mobile apps before the pan-
demic, respondents preferred the use of a specialized delivery company (22% on average)
and the retailer’s transport (19% on average). In Poland, they expressed a preference for us-
ing parcel locker (26%) and the services of a specialized delivery company (23%), in Turkey
and China using the services of a specialized delivery company (average 21%) and using
retailer’s transport (average 21%). The differences—as before—were not significant—and
reached at most 50%.

The same case considered during the COVID-19 pandemic yields very similar results.
City distance indicators are also very similar, both overall and regionally.
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5. Discussion of Results

To compare the results, a summary table has been constructed, and it contains the
questions and the values of the City distance indicators calculated for pairs of individual
countries: Poland and Turkey, Poland and the PRC, and Turkey and the PRC (see Table 2).

Table 2. Differences in key indicators between the examined countries.

No.
Indicator City Distance

Fisher-Snedecor Inverse Test
for Pairwise Comparisons of

Individual Countries

Question/Difference between Countries Poland-
Turkey

Poland-
PRC

Turkey-
PRC

Poland-
Turkey

Poland-
PRC

Turkey-
PRC

1 Frequency of Internet use during the pandemic 49.31% 67.65% 73.09% 1.3996 0.6766 0.4834
2 A basic device used to access the Internet 79.76% 55.12% 32.54% 2.0404 1.7113 0.8387

3 The impact of the pandemic on the change of the
device used to access the Internet 20.11% 54.60% 43.55% 0.9383 1.7877 1.9053

4
Change in the frequency of use of the device that
the respondent uses to access the Internet during

the pandemic
42.48% 54.73% 67.29% 1.4258 1.0065 0.706

5 Frequency of online purchases before
the pandemic 43.70% 58.85% 63.77% 0.4898 0.5295 1.0809

6 Changes in shopping frequency during
a pandemic 37.04% 29.12% 33.78% 1.0735 1.1595 1.0802

7 Type of device used for online shopping
(traditional/mobile/both) 93.24% 133.07% 39.83% 0.8319 1.901 2.2852

8 Changing role of the showroom during
a pandemic 61.37% 30.16% 42.37% 1.3996 0.6766 0.4834

9 Convenience of using mobile devices versus
traditional devices during a pandemic 73.72% 58.44% 130.40% 2.0404 1.7113 0.8387

10 Relevance of the main functions of websites and
mobile applications during a pandemic 28.12% 110.29% 82.17% 0.9383 1.7877 1.9053

11 Products/services purchased using a mobile
channel before the pandemic 29.76% 57.19% 54.78% 1.3996 0.6766 0.4834

12 Products/services purchased using a mobile
channel during the pandemic 135.74% 126.47% 98.82% 2.0404 1.7113 0.8387

13
Products/services that the respondent would

not buy using a mobile channel before
the pandemic

76.71% 36.26% 101.10% 0.9383 1.7877 1.9053

14
Products/services that the respondent would

not buy using a mobile channel during
the pandemic

45.04% 32.17% 40.45% 1.4258 1.0065 0.706

15 Products/services purchased using a traditional
online channel before the pandemic 37.67% 21.67% 34.24% 0.4898 0.5295 1.0809

16 Products/services purchased using a traditional
online channel during the pandemic 18.56% 15.84% 17.46% 1.0735 1.1595 1.0802

17
Products/services that the respondent would

not buy using a traditional online channel before
the pandemic

43.87% 18.41% 34.47% 0.8319 1.901 2.2852

18
Products/services that the respondent would

not buy using a traditional online channel
during the pandemic

18.56% 15.84% 17.46% 1.3996 0.6766 0.4834

19 Type of payment used on mobile devices before
the pandemic 75.23% 100.89% 96.00% 2.0404 1.7113 0.8387

20 Type of payment used on mobile devices during
the pandemic 82.46% 57.92% 90.54% 0.9383 1.7877 1.9053

21 Type of payment used on traditional devices
before the pandemic 78.67% 106.62% 73.53% 0.1921 0.5529 2.878

22 Type of payment used on traditional devices
during the pandemic 75.23% 100.89% 96.00% 3.8968 16.5424 4.2451

23 Preferences regarding delivery methods for
mobile shopping before the pandemic 39.18% 32.42% 33.42% 0.1691 0.6345 3.7523

24 Preferences regarding delivery methods for
mobile shopping before the pandemic 49.85% 30.73% 35.89% 3.9389 0.9391 0.2384

Fisher-Snedecor inverse test values for the analyzed sample of indicators 1.6331 1.1862 0.7263

Fisher-Snedecor inverse test limits for the sample analyzed 1.4679 1.2245 1.4866

Source: own work based on calculations.
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A comparison in terms of differences in individual criteria between Poland and Turkey
shows the greatest differences of more than 100%, occurring in the assessment of the
following criteria:

• Mobile purchases of specific products/services during the pandemic,
• The type of devices used to shop online (traditional (online)/mobile/both),
• The type of payment used on mobile devices during the pandemic.

The smallest differences, five-times smaller (on average 19%), were observed in the
following categories:

• Traditional online purchases of specific products/services during the pandemic, [38],
• Products/services that one cannot buy online during the pandemic,
• The impact of the pandemic on the change of the device that the respondents use to

access the Internet [39].

The comparison between Poland and the PRC produced the following results. The
biggest differences were noticed in the following categories:

• The type of device used to shop online (traditional (online)/mobile/both),
• Mobile purchases of specific products/services made during the pandemic,
• The relevance of the main functions of websites and mobile applications during

the pandemic.

The smallest differences (an average of 17%) occurred in the following categories:

• Traditional (online) purchases of specific products/services during the pandemic,
• Specific products/services one did not buy online using traditional e-commerce solu-

tions before the pandemic,
• Specific products/services that one did not buy online using traditional e-commerce

solutions during the pandemic.

The comparison between Turkey and the PRC produced the following results. The
biggest differences were recorded in the following categories:

• The convenience of using mobile versus traditional online devices during the pan-
demic [40],

• Mobile purchases of specific products/services during the pandemic,
• Mobile purchases of specific products/services that the respondents would not buy

before the pandemic.

The smallest differences (an average of 22%) occurred in the following categories:

• Traditional online purchases of specific products/services prior to the pandemic,
• Specific products/services that the respondents would not buy online (traditionally)

during the pandemic [41],
• The primary device used to access the Internet.

An overview of the differences between the individual countries shows especially
large differences with respect to traditional devices. In general, three basic trends emerge:

• E-commerce transactions are carried out using both traditional (PC, desktop computer)
and mobile (smartphone, tablet) devices, depending on the product/service. There is
also a tendency to reduce the role of both desktop computers and tablets. Such a trend
is mainly visible in Poland, which is also shown by statistical data [11,21,22,28],

• The use of primarily mobile devices, mainly smartphones and mobile applications
and electronic payments integrated with them. This trend is mainly recorded in the
PRC [35,36,42],

• An intermediate solution, where for economic reasons and situational necessity
(COVID-19 pandemic), consumer trends are shaped similarly to the Chinese model
of consumer behavior on the Internet, simultaneously, the solutions are adapted to
the previously applied (in relation to the time before the pandemic) ways of using
e-commerce—such a situation can be observed in Turkey [43,44].
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These tendencies result primarily from:

• Cultural differences and related customs in traditional online i-commerce, especially
in Turkey [45,46],

• Centralized, accessible to all, highly developed electronic payment and courier deliv-
ery system in the PRC, which was developed even before the pandemic and accelerated
and strengthened local m-commerce during the COVID-19 pandemic and renewed
the place and role of electronic money in e-commerce during that time [35,36,47],

• The phenomenon of live streaming in e-commerce is growing rapidly in the PRC and
the U.S., followed by the worldwide value of this form of sales by about US $60 billion
per year. In the PRC, it is estimated that 560 million people used live streaming for
e-commerce in 2020 [42,48],

• Asymmetries in the development of specific industries and their treatment during
the COVID-19 pandemic—many small and medium-sized stores were mostly open
during the pandemic, limiting e-commerce in this sector [49],

• Variations in payment methods—the adoption of different security strategies resulted,
for example, in the development of pre-pandemic bank transfer systems in Poland,
and electronic payment systems in the PRC [35,36],

• The disparity in economic and population development—it is easier to introduce
mass mobile commerce than online commerce in large populations [42]; it is easier
to introduce e-commerce based on differentiated forms of communication in smaller
and/or economically developed countries [49],

• Organizational differences in restrictions related to the COVID-19 pandemic: duration
of lockdowns and social distancing in houses and homes (specific areas), accessibility
to stores (number of people, number of people per store area, restrictions or bans to
enter branch stores or service establishments, etc.),

• The distinctive nature of the governmental policies and economic strategies of the
state administration,

• External conditions (international trade and services) with a variable frequency of
formal restrictions [50].

There occurred a certain problem concerning the analyses in this paper, namely the
averaging of consumer behaviour and consumer approach to e-commerce before and
during the pandemic period. However, comparisons and analyses of this relationship will
be the subject of the authors’ next article.

6. Conclusions

The main objective of the current phase of the study was to identify differences
in e-commerce, both traditional online and mobile solutions, in the analyzed countries
characterized by distant geographical locations, different cultures and varying levels and
stages of economic development.

The survey and the resulting analyses showed fundamental differences in the distin-
guished twenty-four criteria that were formulated in order to assess the development of
online and mobile commerce. Significant differences were shown in almost all analyzed
criteria by calculating the City distance indices as the sum of the absolute values of the
differences between the assessments of respondents from each country and disproving the
hypothesis concerning their absence. The hypothesis was verified by calculating the inverse
Fisher–Snedecor test for each criterion based on the ratings of the subcriteria in the given
criterion and for the whole set of criteria. The critical values of the Fisher–Snedecor test
were determined based on the probability (0.95) and the assumed degrees of freedom of
the differences between the analyzed countries for each criterion. The critical values were
then compared with those obtained from the calculations made based on the respondents’
assessment of the individual sub-criteria.

Significant differences occur in 64% of responses to the selected questions (evaluation
criteria) (calculated p > α), which indicates a significant differentiation in e-commerce
between the analyzed countries and proves that the hypothesis H0 about the lack of
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differentiation for individual indicators did not hold. Moreover, considering the entire
set of criteria, it proved correct only in relations between Poland and Turkey, which in
the case of these two countries may indicate the similarity between the assessments of the
analyzed criteria. In the remaining cases, the hypothesis regarding similarity in the use of
e-commerce was disproved (See: Table 2).

The survey carried out as part of the study had two primary limitations. The first
limitation was the fact that it was conducted only among the representatives of the academic
community. However, it is important to note that this is the population that is most active in
online activities in all the analyzed countries; on the other hand, this group is also interested
in using free products/services.

A second limitation was the fact that the presented findings apply to the situation
of direct, survey-based comparisons of individual country results or differences between
countries. However, based on the survey and the data obtained in this way, interesting
conclusions can be drawn about other platforms of international comparison. Survey
results in other cross-sections:

• Regarding the differences in e-commerce product/service sales to individual customers
in the three countries analyzed before and during the COVID-19 pandemic; and

• Sales on mobile versus desktop devices along with the resulting differences will be
described in subsequent articles.

The considerations presented above determine directions of further research, which
should be extended to include also other social groups and structural studies in terms of dy-
namics and directions of the observed phenomena, i.e., the comparison of customer behav-
ior in the period before the pandemic, during the pandemic and after the pandemic period.
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