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Abstract: The development of information technology, along with the high growth and diversification
of consumer needs, has revolutionized the way in which business-to-consumer transactions occur.
All this progress was boosted by the COVID-19 pandemic period in a different manner in each
EU country, depending on different local aspects. The main goal of this paper is to determine
the key characteristics of e-commerce in European Union countries in a pandemic context, based
on Eurostat Digital Economy data for 2019-2020. Therefore, for an easier visualization, based
on PCA, using 27 analyzed variables, new unique dimensions were revealed: 1. heavy online
purchasers, 2. triggers for embracing digital purchasing, 3. perceived barriers against buying online
(privacy concerns, security, or not having a card), 4. dynamics of online interaction with public
authorities, and 5. enterprise online sharing. Moreover, clustering techniques set four groups of
countries with different online commerce patterns that might require attention, according to their
specificities, both from a government level and from a business perspective. Special attention is paid
to Romania, which has one of the biggest e-commerce industries in Southeastern Europe, but with
the share of e-commerce in total retail still quite low, despite this great increase. The models of other
countries could be important in helping Romania to catch up with the most successful economies in
terms of e-commerce.
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1. Introduction

In recent years, as a result of technology innovations, e-commerce has experienced
an impressive development, leading to changes in the company’s market strategies. E-
commerce takes into account the sales, trade, distribution, and services of marketing for
products and services that take place via the Internet between an organization or a person
and a company’s stakeholders. E-commerce has emerged as a consequence of technology
development, which has produced a total change in company market strategies. In the
context of such important changes in technology, consumers are becoming more and more
informed and, therefore, more selective about the goods and services they acquire. They
have the opportunity to buy from the comfort of their own homes, or any other place they
choose, at any time of day, and the goods are delivered without any need to go to the store
and transport the goods home.

The phenomenon is exploited by an extensive amount of research, which actually
concludes on the equivoque evolution of the digital world as well as on the context,

implications, and perspectives of this ecommerce development [1-3]. Particular interest
exists in finding certain aspects that might influence e-commerce, such as blockchains [4],
marketing capabilities [5], and special zoom-area electronics [6]. This paradigm was
boosted in the context of the COVID-19 pandemic period [7-11].

Several countries show a strongly increasing trend and some of them exhibit constant
light increases with regard to e-commerce. However, with this research, we try to better
describe the online pattern for EU countries in order to categorize and further exploit their
40/). model for future developments and research.
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This paper aims to analyze the evolution of online commerce, both in the European
Union and, in particular, in Romania and to determine the factors that influence the
e-commerce status, describing the main patterns of electronic commerce in European Union
countries during 2019-2020, based on 27 variables. Based on the analysis, e-commerce in
Romania and the main barriers to its development will be analyzed. Finally, conclusions of
the analysis and some proposals are presented in order to increase the share of e-commerce
in total trade in EU countries, with a focus on Romania as a country with an important lag
regarding e-commerce, but with strong potential in terms of future e-commerce growth.

Our study differs from other studies in the literature because it establishes some new
factors determining e-commerce patterns in the 27 EU countries and, based on these, a
better analysis can be conducted in order to determine new policies or investment decisions.

This paper makes some important contributions to our knowledge in this area: to
achieve a better understanding of the positioning of the countries, examples of countries
that are on top, considering certain e-commerce dimensions and models, can be used as
examples for the other countries to follow, especially in regards to what the governments of
specific countries could do to improve their own e-commerce status. Moreover, the research
focuses on Romania, a country that, even though it exhibits great Internet infrastructure
and consistent online usage growth, remains very low in some areas of e-commerce, and
important steps are required in order to help it keep pace with other EU countries.

The first purpose of this paper is to generate an output from which the links between
the variables to be analyzed can be seen. This visual representation will be performed using
principal component analysis.

The second aim of the paper is to obtain a grouping of states within the European
Union according to various unique components. Therefore, the position of Romania
in regard to e-commerce can be compared with that of other states that have similar
characteristics. In this respect, a hierarchical classification method, namely the Ward
method, is needed.

In order to do that, the paper is structured as follows: The following section is
a brief overview of the existing and latest research on e-commerce in European coun-
tries. The third section presents the conceptual research model and the methods used.
The fourth section deals with the presentation of the results, constructed in three parts:
1. a principal component analysis aiming to underline the five most important sources of
influence regarding the e-commerce status of European Union countries, 2. a grouping of
the countries based on clustering methods, and 3. the presentation of the characteristics
of European Union countries, with a focus on Romania particularities. Finally, the fifth
section concludes the current paper.

2. Literature Review

There are many studies focusing on the e-commerce field, most of them focusing on
business strategies, as well as on consumer behavior. There are also attempts to determine
the benefits associated with adopting technology in the business field [12-15], offering
models based on data obtained from statistical institutions or on the basis of statistical
surveys. Tutsch [16] attempted to demonstrate, in the article “Think Locally, Fight Globally”,
that each market has different patterns and is subject to different risks in terms of fraud.
This is also due to the fact that there are different payment modalities in different territories
and that there are areas associated with low security.

Similar risks have been analyzed more recently, concluding that perceived after-sales
risk, financial risk, psychological risk, and social risk had a significant effect on online
purchase behavior. Ref. [17] states that knowledge regarding online privacy risks and con-
cerns explain the e-commerce adoption of buying via social media advertisements, through
an analysis [18] of a micro-level dataset with multilevel logit models for EU countries. It
is demonstrated that e-commerce participation probability of consumers increases with
knowledge of privacy risks and decreases with concerns over online recordings [18].
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Lin [19] aimed to construct a model for the factors that affect online consumer
behavior intentions and post-purchasing behavior by integrating the decomposed the-
ory of planned behavior, technology acceptance model, and relationship quality. Later,
Paris et al. [20], studying the factors that influence online commerce, reached new perspec-
tives related to business organization: compatibility; complexity; vendor capability; routine
configurations; top management support; organizational structure; information system
professionals; communication; resistance to change and customer requirements. Customer
behavior is also analyzed from the perspective of perceptions and how social demographics
(age, education, gender) might influence perception of online content trustworthiness.
Ref. [21] and Goyal [22] present an integrated view of e-commerce definitions across five
dimensions—information, technology, buy-sell transactions, monetary transactions, and
competition. Xifei and Jin [23] studied five dimensions when considering how to enforce
e-commerce service reliability: product conformance, distribution reliability, information
reliability, customer service reliability, and web technology reliability.

Gu et al. [8] considered the spread of the COVID-19 pandemic and the increasing
importance of e-commerce into the study of online consumers. They built a method-
ological approach to assess the relationships and the level of influence of the factors
activating the purchasing behavior of online consumers against the background of the
COVID-19 pandemic. They showed that the impact of consumer awareness and experience
has increased.

Additional analysis of mobile commerce as an essential electronic commerce com-
ponent established the main drivers of mobile commerce and the intensity of their in-
fluences [24] covering the period 2010-2020, the last year of this period capturing the
context of the COVID-19 pandemic and its impact on electronic commerce (e-commerce)
and mobile commerce (m-commerce). In the macroeconomic analysis of competitiveness
using US data, the following main drivers of m-commerce, using artificial neural networks
and the mediation effects, were found: increasing internet speed, expanding 5G and Wi-
Fi networks, and increasing accessibility and trust in mobile devices and applications.
For those 27 European countries, Campisi [25] analyzed the correlation between online
shopping habits and socio-demographic characteristics. The results were obtained from
a descriptive statistical evaluation and the correlation between the variables was defined
by the chi-square calculation. The results lay the foundations for the definition of the
change in transport demand by home-purchase motivation and allow one to define some
considerations on the emission patterns that characterize transport demand.

Other recent approaches consist of examining, in depth, the drivers of online pur-chase
behavior during the pandemic, analyzing the relations between normative, utilitarian and
hedonic motives, and purchase intentions, employing structural equation modeling [26],
offering recommendations for e-commerce companies on ways to address consumers’
purchase motives and strategically harness normative influence.

Findings from Guthrie et al. [27] support the usefulness of the multi-perspective
re-act—cope-adapt framework of constrained consumer behavior in an online environment

Mazorenko [28] paid particular attention to the study of the impact of the COVID-19
pandemic on the development of e-commerce, which allowed them to identify new trends
in e-commerce, to investigate changes caused by the pandemic and quarantine in the
behavior of consumers and entrepreneurs. However, each country responded differently
to this evolution, as the adoption of digitalization has not happened at the same pace
across industries because many different factors are involved in the process of digitaliza-
tion [29], so that a further overview and specific analysis are required to identify patterns for
each case.

Therefore, a special focus is on several countries, for example, Romania, where
Florea et al. [30] worked on forecasting e-commerce in Romania, offering positive trends
and good perspectives. Comanescu [31] briefly described some of the aspects of e-commerce
in Romania in comparison with strong performance of other countries. Hategan et al. [32]
checked the e-commerce in Romania from the perspective of important companies, reveal-
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ing the importance of brand equity for gaining a better positioning into online commerce.
Tita [33] went deeper into the motivation of e-commerce use and also investigated technol-
ogy usage into a specific domain: tourism, demonstrating how important the development
of easy-to-use applications could be in strong correlation with customer satisfaction and
continued usage of online purchasing. Lup et al. [34] investigated the influence of trust
dimensions upon using online platforms in Romania on the area of buying electronic
appliances, verifying this impact through a series of regressions.

Moreover, a holistic approach from Purcarea [35] on the above e-commerce aspects
provided some important advice: performance enrichment of businesses websites, con-
tinuous monitoring of customer feedback, increased focus on m-commerce, and consid-
eration of new digital transformation trends. Digital transformation is in the scope of
Verhoef et al. [36] and it requires specific organizational structures and bears consequences
for the metrics used to calibrate performance. They also provided a research agenda to
stimulate and guide future research on digital transformation. Important advice for busi-
nesses to move online was offered by Costa [37], sustaining that the future is digital, and
the transition to this framework will grant survivability to enterprises, allowing them to
face global competition in a fairer arena.

A similar methodology was used by Paraschiv et al. [38]: both qualitative research of
the literature regarding e-commerce and a quantitative analysis that captures two aspects.
On the one hand, it highlights the change determined by the pandemic in online commerce
and, on the other hand, it shows an X-ray of EU state positioning in terms of e-commerce
evolution. The latter also consists of a comparative Hierarchical Cluster Analysis that aims
to provide an image on the situation of EU states, before and after the pandemic. However,
there are significant limitations based on the small number of indicators—only six—taken
into consideration in this paper.

3. Materials and Methods

1. This study aims to respond to several questions:

2. What are the patterns of EU countries?

3. Isthere any factor describing online commerce considering information available on
Eurostat regarding online behavior of people/country governments and business?

4. What are the principal characteristics?

5. In which groups could we cluster the countries for better describing their similarities
and particularities?

These will help to further investigate the differences and similarities for a better under-
standing of the current status and the needed or next-best actions for increasing results.

The first step in the analysis was to carry out a statistical characterization of several
variables. Based on these results, we could see that there are a lot of disparities between
countries, depending on the variable chosen.

In Europe, e-commerce business grew exponentially during the last ten years. Den-
mark, Germany, and the Netherlands are the countries with the highest level of online
trade, whereas Southern European countries have the highest increasing rate of online
retail. This exponential growth is mainly due to the opportunities offered to consumers to
control their shopping experience, access to a very diverse range of goods, but also to the
continued development of technology and improvements in the online payment system.

In Figure 1, it can be seen that there are big differences between European countries
in the levels of last online purchases in the last 12 months. Thus, the minimum level is
recorded in Bulgaria (31%) and Romania (38%) and the maximum level in the Netherlands
(87%) and Denmark (89%). Moreover, a high and inverse correlation between the dynamics
of last online purchases and 2020 level of online purchases across European countries could
be observed.
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Figure 1. Last online purchases in the 12 months vs. dynamic in last purchases in the last 12 months
across European countries in 2020 vs. 2019. Source data: own representation based on Eurostat
data, 2020.

Taking into consideration the other two variables, 2020 enterprises with e-commerce
sales and dynamics in internet usage based on interaction with public authorities, as per
Figure 2, it can also be noticed that there is a large spread in the data. Italy, Slovenia,
and Croatia are the countries with the most important increase in online interactions with
public authorities, while Ireland, Denmark, and Sweden are the ones that have the highest
percentage of enterprises with e-commerce sales.
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Figure 2. Enterprises with e-commerce sales vs. dynamic in internet usage based on interaction with
public authorities in the 12 months across European countries in 2020 vs. 2019. Source data: own
representation based on Eurostat data, 2020.

The above first step in the analysis is represented by the dotted part from the left side
of the research conceptual model (Figure 3).
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27 variables related to ecommerce of EU countries — source EUROSTAT

Y ‘ ACP
Ward
e Clustering

5 main components

Testing countries disparities
based on differentvariables

4 clusters

E-commerce pattern analysis for all 27 EU countries
- results and conclusions

Zoom on Romania

Figure 3. The conceptual research model.

The second step, represented by the right side of Figure 3, will explore the extent of
variables related to e-commerce existing in European Union countries.
In order to determine the patterns of online commerce in European countries, the
following 27 variables were extracted from the EUROSTAT website:

Last online purchase: in 3 or 12 months—2020 and dynamic vs. 2019: percentage of the
individuals who purchased online in the last 3, respectively, in the last 12 months. The
indicator is revealed for 2020 (2 variables) and also in dynamics as a rhythm versus

2019 level of the last online purchase in the last 12 months (1 variable).

Frequency of online purchases in the last 3 months—2020 (4 variables): percentage of
individuals who bought or ordered goods or services over the Internet for private use
in the previous 3 months:

(¢]

(6]
(6]
o

At least 1 or 2 times
3 to 5 times

6 to 10 times

More than 10 times

Online purchases made in the last 3 months for different types of goods and services—2020
(7 variables): percentage of individuals who ordered or bought over the internet for
private use in the previous 3 months:

© 0 0 o0 o o 0o

At least one of the financial activities

Clothes (including sport clothing), shoes, or accessories
Furniture, home accessories, or gardening products

Printed books, magazines, or newspapers

Deliveries from restaurants, fast-food chains, catering services
Music as a streaming service or downloads

Films or series as a streaming service or downloads

Individuals who have the above basic overall digital skills—2019 (1 variable) calculated
as percentage of individuals
Internet access penetration in households—2020 and dynamic vs. 2019 (2 variables)
variables regarding barriers perceived when being online, including:
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0 Trust concerns about receiving /returning goods, complaint concerns—percentage
of individuals who, in the last 12 months, have not ordered goods or services
over the Internet, because of trust concerns about receiving or returning goods,
complaint/redress concerns (until 2019)

o Payment security concerns—percentage of individuals who, in the last
12 months, have not bought/ordered goods or services over the Internet for
their own private use, because: payment security concerns (until 2019)

0 Not having a payment card—percentage of individuals who, in the last
12 months, have not ordered goods or services over the Internet because they
do not have a payment card (until 2019)

0 Preference for buying direct in shop—percentage of individuals who, in the last
12 months, have not ordered goods or services over the internet, because they
prefer to shop in person, they like to see products, loyalty to shops, or force of
habit (until 2019)

e Individuals using the internet for internet banking—2020 and dynamic vs. 2019
(2 variables)

e Internet use: interaction with public authorities (last 12 months)—2020 and dynamic vs.
2019 (2 variables)

e  Enterprises with e-commerce sales—2020 and dynamic vs. 2019 (2 variables).

These variables are analyzed for all 27 countries in the European Union.

Taking into consideration the EUROSTAT indicators, there will be the need to reduce
their dimensions to only a few factors for better visualization. In order to achieve this,
principal components analysis method—the technique for reducing the dimensionality
of such datasets, increasing interpretability but at the same time minimizing information
loss—will be applied. Principal component analysis (PCA) is used to reduce the complexity
of the data and to present the information in fewer dimensions when all the variables are
quantitative [39]. It is mathematically defined as an orthogonal linear transformation that
projects the data to a new coordinate system (which is made by principal components) in
order to obtain the greatest variance explained by this projection of data.

Principal component analysis is a method of extracting important variables from a
large set of variables available in a dataset. It extracts low-dimensional sets of features
from a high-dimensional dataset with a motive to capture as much information as possible.
With fewer variables, visualization also becomes much more meaningful. PCA is more
useful when dealing with 3 or more dimensional data; otherwise, the visualization with our
27 variables will be quite difficult to realize.

Considering only those 5 dimensions, in the next step, through the clustering method,
we will group the countries with similar online patterns and consistent differences from
one cluster to another.

4. Results

By applying the PCA method, the projection of data, the first five principal components
preserved 83% of the total inertia (58.7% for the first axis, 9.3% for the second axis, 6.4% for
the third axis, 4.6% for the fourth axis, and 4.0% for the fifth axis).

As per Table 1, the first axis could be called heavy purchasers, as the best represented
variables on the positive side are the ones regarding consumers that often use the Internet
and frequently order online as they have: online purchases in the last 3 months on various
type of goods, high frequency of online purchases (more than three times in the last
3 months), at least one purchase in the last 3 or 12 months, Internet access penetration
in households, and individuals with above basic overall digital skills. On the negative
side, there is a variable from the same area, but this time with opposite connotations:
individuals who have not ordered online because they prefer to shop in person, who like
to see products, have loyalty to shops, and one variable of dynamics: increase in Internet
access penetration in households.
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Table 1. Rotated component matrix (PCA).

Component
1 2 3 4 5
2020_Online purchases (3 months): printed books, 0.894 0.246 —0.140 0,001 0,069
magazines or newspapers
) 20207.Online purcha_ses (3 months): clothe§ 0.894 0.309 0209 0.027 0.071
(including sport clothing), shoes or accessories
2020_Online purghases 3 mor?ths): furniture, home 0.863 0.340 _0170 0.082 —0.043
accessories or gardening products
2020_Online purchases @3 months): films or series as 0.855 0.238 0,064 0248 0.088
a streaming service or downloads
2020_Online purchases (3 mpnths): dgliveries} from 0.853 0.154 0.092 0.231 0022
restaurants, fast-food chains, catering services
2020_Online Purchase_s (3 months): music as a 0.845 0.263 _0.155 0274 0.004
streaming service or downloads
2020_Frequency of online purchages in the last 3 0.863 0273 —0.093 0.121 —0.038
months: more than 10 times
2020_Frequency of online purghases in the last 3 0.814 0.338 0,093 0151 0.142
months: 6 to 10 times
2020_Frequency of online pur_chases in the last 3 0.783 0.494 —0.169 0.131 0.007
months: 3 to 5 times
2020_Last online purchase: in the last 3 months 0.810 0.522 —0.207 0.059 0.064
2020_Last online purchase: in the 12 months 0.778 0.547 —0.224 0.125 —0.014
2020_Internet access penetration in households 0.713 0.373 0.087 0.088 —0.365
2019_Individuals V\{hp havg above basic overall 0.692 0593 0125 0211 0.127
digital skills
2019_Individuals who have not ordered goods or
services over the internet, because they prefer to —0.602 _0520 0483 0.010 _0.053
shop in person, they like to see product, loyalty to
shops or force of habit
20/19_Internet access penetration in households —0.576 —0.170 0.293 —0.267 —0.126
20207[ndivi_duals using the internet for 0514 0.748 _0.033 0.369 —0.026
internet banking
2020_Internet use: interaction with public
authorities (last 12 months) 0481 0.708 0.011 0403 0.000
2020_Frequency of online purchases in the last 3 0.292 0635 0218 0156 0,006
months: 1 or 2 times
2020_Online purchases (3 mor}t}.@): at least one of 0.218 0.591 0148 0.542 _0116
the financial activities
20/19_Last online purchase: in the 12 months cities —0.352 —0.773 —0.060 —0.084 0.051
20/19_Individuals using .the internet for internet _0358 _0.846 0.101 0,004 0,048
banking
2019_Individuals who have not ordered goods or
services over the internet, because of trust concerns _0.158 _0016 0921 _0.029 0.008
about receiving or returning goods,
complaint/redress concerns
2019_Individuals who have not bought/ordered
goods or services over the internet for their own —0.101 0.091 0.917 —0.097 0.174
private use, because: Payment security concerns
2019_Individuals who have not ordered goods or
services over the internet, because they don’t have a —0.049 —0.368 0.736 —0.008 —0.276
payment card
20/19_Internet use: interaction with public _ _ _ _
authorities (last 12 months) 0270 0.026 0.061 Cel 0.079
2020_Enterprises with e-commerce sales 0.412 0.277 —0.098 0.138 0.667
20/19_Enterprises with e-commerce sales —0.302 —0.458 0.125 —0.044 0.663

Extraction method: PCA. Rotation Method: Varimax. Source data: Eurostat database.

The second axis could be called triggers of embracing digital, taking into consideration
that this component is represented by some reasons why the individual uses the Internet
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(internet banking, interaction with public authorities, financial activity): individual using
the internet for internet banking, Internet use: interaction with public authorities (last
12 months), online purchases (3 months): at least one of the financial activities, frequency
of online purchases in the last 3 months: one or two times. On the negative side, there are
two variables of dynamics measuring the increase in the online purchase number made in
the cities and the increase in internet usage for internet banking.

The third axis could be called perceived barriers against buying/ordering over the
Internet because it accounts for some of the most important problems that individuals might
face when going online: trust concerns receiving/returning goods, complaint concerns,
payment security concerns, and not having a payment card.

The fourth axis is the one regarding dynamics in online interaction with public authorities,
a fact that looks powerful and unique, a genuine driver in the determination of the online
pattern behavior in EU countries.

The fifth axis contains variables related to enterprises and their e-commerce sales
and the dynamic versus 2019. The ability of enterprises to generate revenues from e-
commerce is a powerful signal for digital adoption at the national level [40]; therefore, it
is recommended that European economic policies mediate the promotion of e-commerce
use. Having defined those fewer dimensions, a classification of countries based on them
is the natural following step. Classification necessitates the construction of clusters of
countries according to the level of similarity between them, considering the characteristics
to be analyzed—those five axes in our case. The hierarchical classification method pursues
more agglomerations in size and as homogeneous as possible. Among these hierarchical
classifications, the Ward method is the technique used to create homogenous groups with
the minimum variance within the groups, being based on maximizing class variability and
minimizing variability within classes. By applying this technique to the data, four clusters
could be defined (Figure 4).

Dendrogram using Ward Linkage
Rescaled Distance Cluster Combine

[u] E 10 15 20 25
1 1 1 1 1
Belgium 1 —l
France 10
Poland 21 J
Italy 1
Slovenia 24 J
Czechia 3
Slovakia 25 J
Lithuania 15 —’>
Croatia 11
Greece g
Bulgaria 2
Romania 23 J
Estonia b
= Latvia 14 J
Finland 26
Denmark 4
Sweden 27 —I
Ireland 7
Austria 20 —I
Luxembourg 16
Metherlands 18 —I
Germany 5
Spain 9
Portugal 22 J
Hungary 17
Malta 18 4
Cyprus 13

Figure 4. Dendrogram using Ward clustering. Source data: own representation based on Eurostat
databases 2020 using SPSS.
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The first cluster contains 12 countries with the lowest rate of online heavy purchasers
but with highest dynamics in this area in the pandemic period, especially in online interac-
tion with public authorities and with rather low barriers to consider online shopping.

The second cluster is represented by seven countries, mostly from the Northwestern
EU, which are the most advanced in online purchases, having a higher percentage of heavy
online purchasers, with the lowest rate of dynamic during the pandemic mostly, due to the
already highest online adoption rate and no barriers considering online purchasing.

The third cluster is made by three Northeastern countries (Estonia, Latvia, and Finland)
that have a similar level as cluster 1 in terms of development of online commerce (heavy
purchasers) but with higher scores in embracing the digital component and authorities’
axis. All three countries have lower scores on enterprise axes.

The fourth cluster is characterized by five countries with the highest barriers in
considering online shopping: Spain, Cyprus, Hungary, Malta, and Portugal.

By representing the countries in the first five principal components (Figure 5), we
observe that countries, such as Germany, the Netherlands, and Denmark (cluster 2), have
high values for online heavy purchasers with medium to high scores also for the variables
from triggers of embracing digital. Latvia from cluster 3 and Bulgaria and Lithuania from
cluster 1 are the countries with the lowest levels of this axis of heavy online purchasers.
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Figure 5. Projection of countries on the first five principal components. Source data: own representa-
tion based on Eurostat databases 2020.

Considering the axis regarding triggers of embracing digital, Finland and Latvia
from cluster 3 are at the top and the last countries from this perspective are Romania
and Bulgaria. These consumers are not using the Internet for Internet banking, neither
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for financial services nor online interaction with authorities, this being at the minimum
level. The minimum frequency of using the Internet—1 or 2 online purchases in the last
3 months—is also at the minimum level. Being at impressive lower levels, the growth rates
for last online purchase and for a number of individuals using the Internet for Internet
banking are the highest.

Portugal, Cyprus, Spain, and Hungary (from cluster 4) are the countries that perceive
the most barriers towards going online, experiencing the most payment security concerns,
trust concerns about receiving or returning goods, complaint/redress concerns, and lack of
a payment card. The high scores of this axis of barriers are defining cluster 4. Despite this
existing low level of trust inherited from the past [41] and its importance for e-commerce
growth [42], the e-commerce in these countries is projected to grow [43,44]. By properly
addressing these aspects of customer behavior and perceptions, the growth would be
higher. Czechia, Poland, Bulgaria (cluster 1), and also Estonia (cluster 3) are countries
where the fear of what is on the other side is not so present.

The highest presence of online interaction with authorities is significant for defining
cluster 3, as the countries Estonia, Finland, and Latvia are the most successful in having it.
On the other side, no moves in that direction are registered by Slovenia and Italy (cluster 1)
where there is no increasing trend in obtaining information from public authorities through
their website. Considering the axis regarding the enterprises e-commerce sales and the
dynamic versus 2019, the top two countries are Greece and Croatia (from cluster 1), having
a consistent score to triggers of embracing digital. In Croatia, online commerce is heavily
promoted in the media [45]. Native advertising, adverts integrated within content, and
web page design are becoming more and more popular, while 80% of Croatian enterprises
advertise by e-mail and 80% of online retailers promotes their business on Facebook. A
key to success for their e-commerce share could be the usage of new technologies and
business models, such as voice-driven acquisition process or requiring a subscription to
access special offers. The key to success in Greece is driven by some categories that are
heavily requested online: fashion (31%), electronics and media (25%), food and personal
care (19%), toys, hobby and DIY (16%), and furniture and appliances (9%). As per Digital
Transformation Observatory of the Hellenic Federation of Enterprise (SEV) study, the
market volume of the top-100 online stores has grown to 71% since 2018.

At the other end of the axis, with the lowest level, is Cyprus with web-based commerce
that is relatively small, although progressively increasing. Most enterprises now have
their own websites, Facebook pages, and an enlarged social media presence. Although
the Government has been involved in the digitalization of its institutions and they have
websites, and some are starting to offer services, unfortunately, authorities continue to lag
behind the private sector in this regard.

Within countries in the European Union, for 2020, Romania, alongside Bulgaria,
records the lowest percentage of online consumers (Figure 6), despite the highest increase
versus the previous year. Thus, 46% of the total city population in Romania uses the
Internet to buy goods and services online for personal use. However, having the highest
growth of online consumer share versus previously, we focus on the description of this
country as having the highest potential for growth and improving all the other axis scores.

The evolution of online commerce in Romania in recent years has been a significant one.
In 2021, the total amount spent on Internet purchases was slightly below the expectations
of EUR 6.5 billion, reaching EUR 6.2 billion (Figure 7), with an increase of 10% compared to
2020, lower than the increase from the previous year (30%).

This continuous increase is due to the COVID-19 pandemic that has accelerated the
pace of online shopping as well as the penetration of online card payments. According to
GpeC [46], during the last 10 years, the Romanian consumers’ orientation towards this new
form of commerce has been caused by factors, such as penetration and the intense use of
the Internet, wage growth, VAT decreases, and, implicitly, prices. It is also considered that
online trade is one of the few industries that grows steadily every year in Romania.
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Figure 6. Percentage of consumers of goods and services for personal use at the European Union
level for 2020 and increase versus 2019. Source data: own representation based on Eurostat database.
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Figure 7. Online sales value in Romania 2012-2020 (without services, only tangible goods included)
Source data: own representation based on GpeC blog.

Although electronic sales are an efficient and dynamic business domain, in Romania,
the level of online commerce cannot be compared with that of the developed countries in
Europe. By the end of 2001, marked by the emergence of the eMAG online store, we could
not even talk about the existence of Romanian online trade.

The slow pace of online business development in Romania is influenced by the still
low number of people who hold credit cards, which means they cannot pay online, al-
though the payment has become ordinary and one of the most widespread methods of
payment in the world. The availability of infrastructure, level of distribution costs, legal,
linguistic, and cultural aspects are other impediments that prevent the Romanian business
community from developing online trading platforms. In addition to the issue of payment
and distribution, the issue of security is also highlighted, as there is a risk that when the
credit card number is entered on the Internet for a transaction, it can be intercepted and
easily used by hackers.

Based on Eurostat data, the main barriers to online commerce in Romania are the
preference for traditional stores for reasons of loyalty or habit, not using Internet for Internet
banking for interactions with public authorities, security barriers and lack of necessary
skills, and low Internet access penetration in the household as a consequence.

Therefore, in order to attract more people to online purchasing, it is a must to focus,
more than ever, on building trust in electronic systems. However, the effort of Romanian
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companies to improve this bridge of trust seems to be quite limited, as only 19% of en-
terprises provides e-commerce sales. Businesses currently operating in the traditional
economy should want to be present in the online environment with web pages of their
offerings in order to assure their awareness and notoriety, even if they do not intend to
practice e-commerce.

5. Conclusions

The results of the current study provide a synthesis of indicators that might char-
acterize the e-commerce situation in EU countries. Out of 27 variables, based on PCA,
5 main components were extracted in order to have a better synthetic visualization of
e-commerce pattern for all 27 EU countries. Based on Ward clustering, the four groups
have different situations in e-commerce. The first cluster, the most comprehensive one, has
all the countries that are not so advanced in terms of using the Internet and ordering online,
while the countries from cluster 2 could be considered the virtuous ones.

Therefore, we can conclude that the e-commerce pattern in European countries is very
much based on online heavy purchasers, triggers of embracing digital, and barriers to not
going online. The way that countries choose to attack the other two areas, dynamic in online
interaction with public authorities and enterprise e-commerce share, would differentiate
the future mapping on e-commerce.

The current context needs to be analyzed from two perspectives. At the governmental
level, it is critical to identify the status of e-commerce in countries in comparison to
their counterparts in the European context. Creating these kinds of assessments between
countries would permit the different European organizations to identify and put into
practice policies to endorse the least-advanced areas. At the business level, it is important
to realize the requirements and concerns of customers in their use of e-commerce from an
overall perspective. Regardless of the pandemic period, e-commerce is now a new reality
that must be accepted and acted on, and businesses that do not succeed to assume this
challenge will jeopardize not expanding or even consolidating their market share. Based on
the results of the previous analysis, countries, such as Bulgaria and Romania, are the most
differentiated among these countries as having the lowest triggers of embracing digital,
thus, being the least digital savvy, with the lowest number of online consumers and the
lowest skills in digital. Romania is the country with the lowest level of online shopping.
The main reason is the lack of trust in the online payment system, financial instability,
and accessibility to technologies that are too expensive or inconvenient for the Romanian
standard of living. The second reason is the very low level of education in IT. However,
regardless of the state of a society, technical progress is always required, and there are
studies that predict that the level of online shopping in Romania will grow exponentially
over time, a fact already revealed during pandemic. Certainly, companies must invest
more in their websites and tailor their online platforms in order to provide all necessary
information that customers are looking for in their process of taking the decision to buy.
Moreover, all people should develop their knowledge of IT and the young generation
should study IT-related subjects from primary education.

Building on a strong repository of rigorous research on online commerce patterns,
academia has the methodological tools to explore, describe, and further investigate country
positioning in the context of e-commerce.

Each of the four clusters revealed in this paper can inspire further in-depth studies
that use academia’s methodological repository to either create new or deep insights on
why certain phenomena exist or to design new areas to develop or to improve one or more
aspects of e-commerce.

Future work needs to be conducted in order to explore new ways to address the
identified challenges in the development of e-commerce and m-commerce by protecting
vulnerable consumers as well as creating innovative business e-commerce models [38,47].
E-commerce is prepared to continue its growing trend and this places pressure on policy
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makers to service adoptions that balance development in our societies with sustainability
and fairness [7].
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