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Abstract: E-commerce is the fastest growing segment in the trade sector and is 

of ever-increasing importance to the economy of the European Union. However, huge 
imbalances occur between individual countries when measuring the intensity of this 
type of trade. In the context of the new realities, the aim of the present study is, based 
on cluster analysis, to segment and identify the differences between the EU Member 
States in the field of e-commerce, and on this basis to formulate corresponding 
conclusions. Cluster analysis is applied to selected indicators (I) for measuring e-
commerce in the European countries—I1. “E-commerce sales of enterprises”; I2. 
“Value of e-commerce sales”; I3. “Internet purchases by individuals”. The clustering of 
the studied data refer to 2024. Technical processing and calculations are made using 
IBM SPSS Statistics. As a result of the study conducted, the 27 Member States are 
differentiated into four homogeneous clusters, which allows them to be interpreted as: 
leading countries in the e-commerce segment; countries catching up with the leaders; 
countries moderately advancing in e-commerce; countries in an unenviably lagging 
position.  
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Introduction 
 

The revolutionary development of the Internet and digital technologies 
is fundamentally changing and transforming the way goods and services 
are sold and bought. Commercial transactions are increasingly taking place 
online. In view of this, conventional trade is rapidly being displaced by e-
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commerce, which is becoming an integral part of the global trade network 
for buying and selling goods and services. Moreover, this is the “new trade” 
in the European Union, which creates opportunities for increasing the level 
of customer satisfaction and expanding the scope and efficiency of 
purchase and sales channels. In economic terms, due to the activities of 
enterprises selling online and the change in consumer behaviour, significant 
progress has been made in the development of e-commerce in the 
European Union. Despite the positive aspects, there are huge imbalances 
and asymmetries occurring between the individual Member States. 

The aim of the present study is to segment and identify the 
differences between the EU Member States in the field of e-commerce, 
based on cluster analysis, and to formulate corresponding conclusions 
thereof. Essentially, this study aims to answer the following research 
questions (RQ):  

RQ1: What is the number of clusters from the 27 EU Member States 
generated based on the indicators characterizing e-commerce?  

RQ2: What is the grouping of the 27 EU Member States in the 
relevant clusters according to the level of the determined quantitative 
indicators?  

RQ3: What are the disparities and differences between the European 
Union countries by cluster in implementing e-commerce and how can they 
be identified and measured? 

 
 

1. Literature Review 
 
E-commerce leads to radical and qualitative changes in commercial 

processes based on increased digitalization and accelerated technological 
development. The literature review shows the existence of numerous 
studies highlighting the advantages of e-commerce compared to the 
traditional method of buying and selling (Gupta et al., 2023; Jain et al., 
2021; Rizaldi & Madany, 2021; Gu et al., 2021; Taher, 2021; Li & Zhang, 
2021; Brzozowska & Bubel, 2015; Qin, Chang, Li, & Li, 2014). 

In essence, the focus is on opportunities for businesses to sell online 
by adopting a customer-centric approach and thus demonstrating 
“intelligent” market behaviour (Shah & Murthi, 2021; Hunter & Perreault Jr, 
2006; Petrova & Tairov, 2022). The paper emphasizes the importance of 
integrating and using a wide range of digital technologies in the commercial 
activities of enterprises ensuring a continuous cycle of data processing and 
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exchange, through which online sales are optimized, reducing the time and 
costs for their implementation (Nicola & Setiawan, 2024; Hagsten, 2022; Lu, 
2019; Goyal, et al., 2019; Ahearne, et al., 2013; Kuruzovich, 2013; Marshall 
et al., 2012). Besides, the benefits are indicated as a result of improving the 
orientation towards consumer demands, through the implementation of new 
models for managing the strategic and operational aspects of sales 
processes, which increases the competitiveness of enterprises and 
multiplies the beneficial effects (Pascucci, et al., 2023; Jain, et al., 2021). 
Despite the diversity of positions, researchers believe that e-commerce 
creates a new perspective for carrying out commercial transactions, through 
which enterprises generate higher economic and financial results, achieve 
better market positioning and realize greater efficiency of the overall 
commercial process. 

On the other hand, there are a number of studies proving that modern 
consumers increasingly prefer to purchase goods and services for personal 
purposes over the Internet (Ren et al., 2025; Figueiredo et al., 2025;Yang, 
et al., 2023; Balacescu, et al., 2023; Zhang, et al., 2022). In this context, 
online consumers who participate in electronic transactions are provided 
with opportunities for global accessibility, a wide selection of goods, and 
parallel comparison of many goods and prices (Shah & Murthi, 2021). E-
commerce is considered to be the more convenient and attractive segment 
for consumers seeking practicality and flexibility (Duch-Brown et al., 2017; 
Yu & Wu, 2007). Emphasis is placed on the role of e-commerce in 
transforming consumer behaviour and increasing satisfaction and 
commitment at every touchpoint in the customer experience lifecycle 
(Petrova, et al., 2022; Gimpel & Roglinger, 2015). 

The literature review confirms the existence of numerous views, 
opinions and discussions on the impact, influence and significance of e-
commerce. Research interest in this direction is constantly expanding. This 
is not accidental, since the relevance of the issue under consideration is 
undeniable. 

 
 

2. Research Methodology 
 
The systematic review of the various formulations in the outlined 

research area is a basis for adopting the position that e-commerce is 
becoming an indispensable part of the global trade network, which is 
developing extremely rapidly. At the same time, it should be emphasized 
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that significant variations in the main indicators characterizing e-commerce 
are manifested, especially between the EU countries.  

In view of this, in the present paper, the focus of the study is placed 
on the segmentation and identification of differences in terms of e-
commerce in the EU Member States using cluster analysis. For the 
purposes of the analysis, three indicators are used, which are included in 
the main sub-indicators of the Digital Economy and Society Index—DESI2, 
characterizing the penetration of digital technologies into the economy and 
society. Specifically, these are the indicators (I) for measuring e-commerce 
in the EU countries: I1. “E-commerce sales of enterprises”; I2. “Value of e-
commerce sales”; I3. “Internet purchases by individuals”. In addition, the 
first two indicators characterize the relative share of enterprises with 10 or 
more employees that have sold goods online and generated turnover in the 
previous 12 months. The third indicator is brought to the relative share of 
individuals aged 16 to 74 who have purchased goods and services for 
personal purposes over the Internet in the last 12 months. It is important to 
note that the main source of statistical data used to conduct the study is 
Eurostat. The statistical data are the result of business surveys reported in 
2024. 

In methodological terms, the analysis is based on the application of 
clustering methods. In this regard, the three basic methods and the sub-
methods included in them are implemented—Hierarchical Cluster Analysis, 
Non-Hierarchical Cluster Analysis and Two Step Cluster Analysis. With the 
help of the IBM SPSS Statistics, a preliminary measurement of the 
distances between the clusters is performed, using all alternative clustering 
methods (Ganeva, 2016). In this specific study, the Squared Euclidean 
Distance is taken as a measure. For this purpose, the values of the 
variables are standardized with the z-scores function (i.e. they have a mean 
value of 0 and a standard deviation of 1) (Ganeva, 2016). The most 
appropriate hierarchical clustering method Average Linkage (Between 
Groups) is selected, forming an optimal number of clusters for the current 
study. The selection is made based on the highest measured value of the 
contingency coefficient (0.866) compared to the approved methods. 

 
 
 

                                                           

2 The Digital Economy and Society Index (DESI) is an annual report published by the 
European Commission that monitors the progress of the EU Member States in the 
field of digital technologies. 



CLUSTER ANALYSIS OF E-COMMERCE IN THE EUROPEAN … 

 

89 

3. Results and Discussion 
 
E-commerce is developing and establishing itself as one of the 

main trade segments within the European Union. The relative share of 
enterprises in the EU countries that sell goods and services online in 
2024 amounted to 23.8%, and the annual turnover from online sales 
amounted to 19.1%. The European Union is the third largest online 
market after China and the United States, with 77.0% of internet users 
having purchased goods and services online for personal purposes 
(Eurostat, 2024). 

The data studied show that enterprises in the European Union are 
increasingly participating in digital markets and are striving to satisfy diverse 
preferences and increase added value for consumers. In this context, 
enterprises offer direct and fast access to goods and services, without 
geographical and time constraints, provide multiple choices, implement 
special services and personalized campaigns that meet the unique 
requirements of individual online consumers. On the other hand, consumer 
behaviour in the European Union is changing towards increasing the use of 
the Internet, as well as online ordering or purchasing of goods or services. 
Due to greater flexibility, convenience and confidentiality in online 
transactions, more than 7 out of 10 internet users make online purchases 
(Eurostat, 2024). 

Despite the positive changes reported, there are huge differences in 
intensity and significant variations in the level of the main indicators 
for measuring e-commerce between the individual EU Member States 
of the European Union. 

In view of this circumstance, cluster analysis is implemented, which 
allows to identify the differentiation of the studied objects into separate 
groups (clusters) in terms of e-commerce. 

For the specific study, the optimal grouping based on the identified 
similarities and differences between the selected indicators allows for the 
generation of a total of four clusters, consisting of a different number of 
Member States, in 2024. 

The clustering is visualized using the dendrogram graphical tool. Each 
Member State of the Community is assigned a number ranging from 1 to 
27, which facilitates the graphical representation: see Figure 1. 
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Figure 1. Dendrogram for generating clusters of the 27 EU Member States 
based on data on the three indicators characterizing  

e-commerce in 2024 
Source: Eurostat and author’s own calculations. 

 
Figure 1 presents the four clusters generated by the applied 

software method. The further interpretation of the data for the three 
examined indicators characterizing e-commerce allows for the grouping 
of the individual Member States of the Community. In this analytical 
context, and in accordance with the attained level of e-commerce, it is 
appropriate to distinguish the following groups of countries: First cluster 
“Leading countries in the e-commerce segment”; Second cluster 
“Countries that are in an unenviably lagging position”; Third cluster 
“Countries catching up with the leaders”; Fourth cluster “Moderately 
advanced countries in e-commerce”. The representation of the thus 
identified clusters is provided in Table 1. 
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Table 1 
Clustering of the 27 EU Member States based on three indicators 
characterizing e-commerce in 2024 

Cluster name Countries 

First cluster “Leading countries in the e-
commerce segment” 

Belgium (1), Finland (26), Denmark (4), Sweden 
(27), Ireland (7), Netherlands (19) 

Second cluster “Countries that are in an 
unenviably lagging position” 

Bulgaria (2), Romania (23), Cyprus (13), Latvia (14), 
Greece (8), Italy (12), Portugal (22), Poland (21) 

Third cluster “Countries catching up with 
the leaders” 

Luxembourg (16), Slovakia (25), Germany (5), 
Hungary (17), Czech Republic (3), France (10) 

Fourth cluster “Moderately advanced 
countries in e-commerce” 

Spain (9), Austria (20), Estonia (6), Slovenia (24), 
Croatia (11), Lithuania (15), Malta (18) 

Source: Eurostat and author’s own calculations. 

 
As can be seen from the table, the leading countries in the e-

commerce segment are included in the first cluster, among them Ireland, 
Denmark, Sweden, and others. These are countries where 9 out of 10 
internet users purchase goods and services online, and a significant part of 
enterprises are very active in e-sales and generate cumulatively high 
turnover through internet transactions. 

It is observed that the second cluster is the most numerous, 
consisting of countries in a rather disadvantaged position, such as Bulgaria, 
Romania, Italy, and others. Primarily businesses in these countries cannot 
take advantage of the opportunities offered by various online sales 
methods. As a result, they have a harder and slower time influencing the 
behaviour of active online users. Online interactions are still very weak. 

The third cluster includes the countries that are catching up with the 
leaders, Czech Republic, Germany, Slovakia, and others. It should be 
emphasized that in these countries e-commerce is developing extremely 
rapidly. There is a constant positive trend of growth of enterprises with 
online sales and consumers making online purchases, which opens 
opportunities for further convergence with the leading countries. 

The fourth cluster comprises the moderately advancing countries in e-
commerce, such as Austria, Spain, Slovenia, and others. These countries 
have seen a gradual change in e-commerce, with a degree of variation 
around the average values for the EU-27. In fact, the online sales 
enterprises from the countries in the cluster have a development potential 
that should be built on and expanded. Overall, this will affect the 
commercial relations with consumers and will lead to an increase in their 
online consumption. 
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At the same time, an important part of the cluster analysis algorithm is 
to find out the role of individual indicators in the formation of clusters. In this 
aspect, the value of the significance level (Sig.) for each of the determined 
quantitative characteristics should be tracked. As a rule, a check is 
performed that provides the ability to control the risk of error based on a 
certain acceptable level, most often assuming α = 0.05. In cases where the 
values of Sig. are less than the selected risk of error, the feature is 
considered significant in distinguishing the units, conversely—with values of 
Sig. higher than the risk of error, the variable is not important for the 
formation of clusters.  

The results of testing the three indicators, the values of which for 2024 
are included in determining the clusters, show that all, without exception, have 
statistical significance, which is confirmed by the data in Table 2. 

 
Table 2 
Determining the participation of indicators in the distribution of the 27 EU 
Member States by cluster in 2024 

ANOVA Table 

   
Sum of 

Squares 
df 

Mean 
Square 

F Sig. 

Value of e-
commerce 
sales* Average 
Linkage 
(Between 
Groups) 

Between 
Groups 

(Combined
) 

605.587 3 201.862 13.797 <0.001 

Within 
Groups 

 336.500 23 14.630   

Total  942.087 26    

E-commerce 
sales of 
enterprises* 
Average 
Linkage 
(Between 
Groups) 
 

Between 
Groups 

(Combined
) 

1366.663 3 455.554 23.950 <0.001 

Within 
Groups 

 437.478 23 19.021   

Total  1804.141 23    

Internet 
purchases by 
individuals* 
Average 
Linkage 
(Between 
Groups) 

Between 
Groups 

(Combined
) 

2939.194 3 979.731 30.151 <0.001 

Within 
Groups 

 747.377 23 32.495   

Total  3686.571 26    

Source: Eurostat and author’s own calculations. 
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The data presented in Table 2 show that the significance level of the 
three indicators (Sig.) is less than the selected risk of error (ɑ = 0.05), 
therefore their role in distinguishing the four clusters is significant.  

In parallel, it is necessary to determine the degree of significance of 
the individual indicators in clustering. For this purpose, the coefficient of 
determination (Eta Squared) is used, which is shown in Table 3. According 
to the data in Table 3, reported in 2024, the one with the greatest 
contribution to the formation of the clusters is I3. “Internet purchases by 
individuals”. Second comes I1. “E-commerce sales of enterprises”. With the 
smallest contribution is I2. “Value of e-commerce sales”. 

 
Table 3 
Determining the contribution of indicators in the distribution of the 27 EU 
Member States by cluster in 2024 

Measures of Association 

 Eta Eta Squared 

Value of e-commerce sales* Average Linkage 
(Between Groups) 

0.802 0.643 

E-commerce sales of enterprises* Average Linkage 
(Between Groups) 

0.870 0.758 

Internet purchases by individuals* Average Linkage 
(Between Groups) 

0.893 0.797 

Source: Eurostat and author’s own calculations. 

 
In the context of the analysis conducted, it is found that the average 

values reported in 2024 for the individual indicators that form the four 
clusters vary widely. In addition, huge differences in the average values of 
the indicators between the individual clusters are found, which is evidence 
of major imbalances. Specific data in this regard are presented in Table 4 
(See Table 4).  

As can be seen from the table, the indicator with the highest average 
value in the first cluster “Leading countries in the e-commerce segment” is 
indicator I3. “Internet purchases by individuals” with 87.23%. I1. “E-
commerce sales of enterprises” comes second with 35.39%. I2. “Value of e-
commerce sales” is third with 26.18%. 

The results illustrated in Table 4 show that in 2024 the indicators have 
a similar structure within the second, as well as within the fourth cluster. 
The highest average value in the second cluster “Countries that are in an 
unenviably lagging position” is taken by I3. “Internet purchases by 
individuals”—60.10%, followed by I1. “E-commerce sales of enterprises”—
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19.44%. The lowest value is for I2. “Value of e-commerce sales”—13.41%. 
In the fourth cluster “Moderately advanced countries in e-commerce”, the 
average values are as follows: I3. “Internet purchases by individuals”—
67.41%, I1. “E-commerce sales of enterprises”—31.83% and I2. “Value of 
e-commerce sales”—17.18%.  

 
Table 4 
Determining the average values and standard deviations of the indicators in 
the distribution of the 27 EU Member States by cluster in 2024 

Report 

Average Linkage (Between Groups) 

Value of e-
commerce 

sales 

E-commerce 
sales of 

enterprises 

Internet 
purchases 

by 
individuals 

First cluster “Leading 
countries in the e-
commerce segment” 

Mean 26.1750 35.3867 87.2300 

N 6 6 6 

Std. Deviation 4.06869 3.55228 7.77607 

Second cluster 
“Countries that are in an 
unenviably lagging 
position” 

Mean 13.4137 19.4413 60.1025 

N 8 8 8 

Std. Deviation 4.16883 3.37233 6.40396 

Third cluster “Countries 
catching up with the 
leaders” 

Mean 21.0017 19.4550 78.6900 

N 6 6 6 

Std. Deviation 4.52393 4.53250 2.57261 

Fourth cluster 
“Moderately advanced 
countries in e-
commerce” 

Mean 17.1786 31.8300 67.4143 

N 7 7 7 

Std. Deviation 2.22653 5.65771 4.56205 

Total Mean 18.9119 26.1996 72.1570 

N 27 27 27 

Std. Deviation 6.01948 8.33007 11.90761 

Source: Eurostat and author’s own calculations. 

 
Only in the third cluster “Countries catching up with the leaders”, the 

average values of the indicators are in a different structural relation. The 
average level of I3. “Internet purchases by individuals” is the highest—
78.69%, I2. “Value of e-commerce sales” takes the second place with 21.00%, 
and I1. “E-commerce sales of enterprises” ranks third with 19.46%. 



CLUSTER ANALYSIS OF E-COMMERCE IN THE EUROPEAN … 

 

95 

In fact, comparing the values of the indicators for the individual 
clusters in Table 4 proves the presence of huge differences and 
disproportions in the development of e-commerce. For example, the data 
for I1. “E-commerce sales of enterprises” show that the countries in the first 
cluster are the undisputed leader, since in 2024 they have a level 15.95 
percentage points higher than the countries in the second cluster, 15.93 
percentage points higher than those in the third cluster and 3.56 
percentage points higher than the countries in the fourth cluster. From 
the point of view of the parameters of the indicator, there is an imbalance, 
since the average value of the indicator for the countries in the first 
cluster is 9.19 percentage points higher than the average level for the 
EU-27, and for the fourth cluster it is 5.63 percentage points higher. 
While in the second and third clusters, the level of the indicator is below 
the EU-27 average, by 6.76 and 6.74 percentage points, which is an 
indication of significant lagging behind. 

There is also a large difference in I2. “Value of e-commerce sales” 
The countries in the first cluster are ahead of those in the second cluster by 
12.77 percentage points, in the third cluster by 5.18 percentage points and 
in the fourth cluster by 9.00 percentage points. It should be emphasized that 
the average values of the indicator for the first and third clusters are above 
the average level for the EU-27, respectively by 7.27 and 2.09 percentage 
points. While for the second and fourth clusters they are below the average 
level for the EU-27 by 5.50 and 1.73 percentage points. 

Regarding I3. “Internet purchases by individuals” an identical situation 
is observed, but with a more pronounced difference. The analysis of the 
data in Table 4 shows that in 2024 the indicator for the countries in the first 
cluster is 27.13 percentage points higher than the second cluster and 19.82 
percentage points higher than the fourth cluster, while for the third cluster it 
is 8.54 percentage points higher. It is striking that the imbalances indicated 
are the largest, since the countries in the first cluster are 15.07 percentage 
points and the third cluster are 6.53 percentage points above the average 
level for the EU-27. The negative fact is that the indicator for the countries 
in the second and fourth clusters is 12.06 and 4.75 percentage points below 
the average for the EU-27. 

To support the interpretation of the research results and to provide 
clearer visualization, Figure 2 is presented below. 
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Figure 2. Average values of the indicators measuring e-commerce, by 

cluster, in 2024 
Source: Eurostat and author’s own calculations. 

 
The figure shows the existing differentiation among the four clusters in 

terms of the average values of the measured indicators characterizing: e-
commerce sales of enterprises; value of e-commerce sales generated by 
the enterprises; and internet purchases by individuals in the European 
Union. 

In the outlined research area, there is an opportunity for discussion 
and comparison of the results of other researchers, including at the 
European level. The conducted cluster analysis reveals a clear distinction 
between countries with a high level of digitalization and a well-developed 
online markets—such as Sweden, Denmark, Finland, Ireland, the 
Netherlands, and Belgium—and countries with lower levels of e-commerce 
development, predominantly from Southern and Eastern Europe. Similarly, 
the European E-commerce Report highlights significant regional disparities 
in online trade within the EU, despite an overall steady growth trend 
(European E-Commerce Report, 2024). Analogous observations have been 
made by researchers in their empirical studies using the cluster approach, 
highlighting, on the one hand, the qualitative differences in e-commerce 
practices among European enterprises (Zoroja et al., 2020; Scutariu et al., 
2022), and on the other hand, the existence of distinct clusters based on 
consumer behaviour (Brcanov, et al., 2025). In this context, the present 
study confirms and builds upon existing research, offering new perspectives 
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for reducing disparities among European Union Member States in the field 
of e-commerce. 

 
 

Conclusions 
 
E-commerce is developing extremely dynamically within the European 

Union. Regarding individual Member States, the conducted cluster analysis 
confirms the huge differences in intensity and significant variations in the 
level of the main indicators for measuring e-commerce. 

In view of the results obtained from the analysis and the ensuing 
findings, it should be emphasized that the research questions posed are 
largely answered. Specifically:  

First. Four homogeneous clusters are generated from the 27 Member 
States of the European Union, because of the identified similarities and 
differences between the selected indicators characterizing e-commerce. 

Second. Grouping the countries in the European Union into clusters, 
according to the level of the determined quantitative indicators, allows them 
to be interpreted as: leading countries in the e-commerce segment; 
countries catching up with the leaders; moderately advancing countries in e-
commerce; countries in an unenviably lagging position. The highest 
measured values of the analysed indicators are reached by countries such 
as: Ireland, Denmark, and Sweden, etc. 

Third. There are huge differences in the average values of the 
indicators between the individual clusters. The countries in the second 
cluster lag significantly, especially in I2. “Value of e-commerce sales” and 
I3. “Internet purchases by individuals”. Countries such as Bulgaria, 
Romania, Latvia, Greece have unrealized opportunities in the area under 
study. 

Fourth. The average values reported for the individual indicators that 
form the four clusters vary widely, which is evidence of large imbalances. 
Although the countries in the third cluster indicate a convergence to the 
leaders in two of the indicators, the leading countries in the first cluster are 
significantly differentiated from those in the fourth cluster and especially 
from the countries in the second cluster. 

Therefore, the focus should be on accelerating the digitalization of 
trade processes and increasing the implementation of electronic transfers of 
goods and services, especially in the countries of the second cluster. 
Otherwise, the imbalances would worsen and deepen to the point of 
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insurmountability. Continuing research in this area allows us to reach 
relevant and practically significant economic instruments for overcoming the 
differences between the European countries studied.  

 
 

References 
 

Ahearne, M., Srinivasan, N., & Weinstein, L. (2013). Effect of Technology 
on Sales Performance: Progressing from Technology Acceptance to 
Technology Usage and Consequence. Journal of Personal Selling 
and Sales Management, 24(4), pp. 297-310.  

DOI: 10.1080/08853134.2004.10749039. 
Balacescu, A., Pătrașcu, A., & Tanasescu, A. (2023). Analysis of Disparities 

in Internet Purchases by Individuals at the EU State Level. 
Electronics, 12(4), 982, pp. 1-18. 

DOI: 10.3390/electronics12040982. 
Brcanov, D., Vucenovic, S., Maric, D., & Maric, R. (2025). Electronic 

commerce patterns in Europe: Cluster analysis of online shopping 
intensity. Marketing, № 1, pp. 5-17, DOI: 10.5937/mkng2501005b. 

Brzozowska, A., & Bubel, D. (2015). E-business as a New Trend in the 
Economy. International Conference on Communication, Management 
and Information Technology (ICCMIT'2015), Procedia Computer 
Science, Volume 65, pp. 1095-1104.  

DOI: 10.1016/j.procs.2015.09.043. 
Duch-Brown, N., Grzybowski, L., Romahn, A., & Verboven, F. (2017). The 

impact of online sales on consumers and firms. Evidence from 
consumer electronics. International Journal of Industrial Organization, 
Volume 52, pp. 30-62.  

DOI: 10.1016/j.ijindorg.2017.01.009. 
European E-Commerce Report. (2024). Available online: 

https://ecommerce-europe.eu/wp-
content/uploads/2024/10/CMI2024_Complete_light_v1.pdf. 

  BIBLIOGRAPHY  \l 1026  Eurostat. (2024). Available online: 
https://ec.europa.eu/eurostat/en/web/main/search/-
/search/dataset?text=e-commerce . 

Figueiredo, N., Ferreira, B. M., Abrantes, J. L., & Martinez, L. F. (2025). The 
Role of Digital Marketing in Online Shopping: A Bibliometric Analysis 
for Decoding Consumer Behavior. Journal of Theoretical and Applied 



CLUSTER ANALYSIS OF E-COMMERCE IN THE EUROPEAN … 

 

99 

Electronic Commerce Research, 20(1), 25, pp. 1-21. DOI: 
10.3390/jtaer20010025. 

Ganeva, Z. (2016). Da preotkriem statistikata s IBM SPSS Statistics. Sofia: 
Elektra. DOI: 10.13140/RG.2.1.2803.6080. 

Gimpel, H., & Röglinger, M. (2015). Digital Transformation: Changes and 
Chances – Insights based on an Empirical Study. Augsburg/Bayreuth: 
Project Group Business and Information Systems Engineering (BISE) 
of the Fraunhofer Institute for Applied Information Technology FIT. 

Goyal, S., Sergi, B. S., & Esposito, M. (2019). Literature review of emerging 
trends and future directions of e-commerce in global business 
landscape. World Review of Entrepreneurship, Management and 
Sustainable Development, Vol.15 No.1/2, pp. 226-255. DOI: 
10.1504/WREMSD.2019.098454. 

  BIBLIOGRAPHY  \l 1033  Gu, S., Slusarczyk, B., Hajizada, S., Kovalyova, 
I., & Sakhbieva, A. (2021). Impact of the COVID-19 Pandemic on 
Online Consumer Purchasing Behavior. Journal of Theoretical and 
Applied Electronic Commerce Research, 16(6), pp. 2263-2281. 

DOI: 10.3390/jtaer16060125. 
 Gupta, S., Kushwaha, P. S., Badhera, U., Chatterjee, P., & Gonzalez, E. 

(2023). Identification of benefits, challenges, and pathways in E-
commerce industries: An integrated two-phase decision-making 
model. Sustainable Operations and Computers, Volume 4, pp. 200-
218. DOI: 10.1016/j.susoc.2023.08.005. 

Hagsten, E. (2022). ICT infrastructure in firms and online sales. Electronic 
Commerce Research, Volume 23, pp. 2239-2258. 
file:///C:/Users/Windows/Downloads/s10660-022-09533-z.pdf. DOI: 
https://doi.org/10.1007/s10660-022-09533-z. 

Hunter, G., & Perreault Jr, W. (2006). Sales Technology Orientation, 
Information Effectiveness, and Sales Performance. Journal of 
Personal Selling and Sales Management 26(2), pp. 95-113.  

DOI: 10.2753/PSS0885-3134260201. 
Jain, V., Malviya, B., & Arya, S. (2021). An Overview of Electronic 

Commerce (e-Commerce). Journal of Contemporary Issues in 
Business and Government, 27(3), pp. 665-670.  

DOI: 10.47750/cibg.2021.27.03.090. 
Kuruzovich, J. (2013). Sales Technologies, Sales Force Management, and 

Online Infomediaries. Journal of Personal Selling & Sales 
Management, 33(2), pp. 211-224. DOI: 10.2307/23483355. 



Zoya Ivanova 

 

100 

Li, L., & Zhang, J. (2021). Research and Analysis of an Enterprise E-
Commerce Marketing System Under the Big Data Environment. 
Journal of Organizational and End User Computing, 33(6), pp. 1-19. 
DOI: 10.4018/JOEUC.20211101.oa15. 

Lu, Y. (2019). Artificial intelligence: a survey on evolution, models, 
applications and future trends. Journal of Management Analytics, 
6(1), pp. 1-29. 

DOI: 10.1080/23270012.2019.1570365. 
Marshall, G., Moncrief, W., Rudd, J., & Lee, N. (2012). Revolution in Sales: 

The Impact of Social Media and Related Technology on the Selling 
Environment. Journal of Personal Selling and Sales Management, 
32(3), pp. 349-363. 

DOI: 10.2753/PSS0885-3134320305. 
Nicola, G., & Setiawan, R. (2024). Creating Competitive Advantage through 

Digital Innovation: Insights from Startupreneurs in E-Commerce. 
Startupreneur Business Digital (SABDA Journal), 3(2), pp. 131−140. 
DOI:10.33050/sabda.v3i2.633. 

Pascucci, F., Savelli, E., & Gistri, G. (2023). How digital technologies 
reshape marketing: evidence from a qualitative investigation. Italian 
Journal of Marketing, pp. 27-58.  

DOI: https://doi.org/10.1007/s43039-023-00063-6. 
Petrova, S., Marinov, I., & Ivanova, Z. (2022). Impact of Retail Business 

Digital Transformation on Online Purchases in the European Union. 
28th RSEP International Conference on Economics, Finance & 
Business. Rome, Italy: BC GRUP INC. Publishing, pp. 52-63.  

DOI: 10.19275/RSEPCONFERENCES224. 
Petrova, M., & Tairov, I. (2022). Challenges and opportunities in electronic 

business during the Covid 19 pandemic. IEEE International 
Conference "Problems of Infocommunications. Science and 
Technology" (PIC S&T 2022). pp. 231-235 

 DOI   HYPERLINK "https://doi.org/10.1109/PICST57299.2022.10238561" \t 
"_blank" \o "This external link will open in a new window"  
10.1109/PICST57299.2022.10238561  

Qin, Z., Chang, Y., Li, S., & Li, F. (2014). E-Commerce Strategy (Springer 
ed.). Hangzhou: Zhejiang University Press.  

DOI: 10.1007/978-3-642-39414-0_1. 
Ren, Y., Qu, Y., Liang, J., & Zhao, F. (2025). Development and Validation of 

a Framework on Consumer Satisfaction in Fresh Food E-Shopping: 
The Integration of Theory and Data. Journal of Theoretical and 



CLUSTER ANALYSIS OF E-COMMERCE IN THE EUROPEAN … 

 

101 

Applied Electronic Commerce Research, 20(2) 114, pp. 1-24. DOI: 
10.3390/jtaer20020114. 

Rizaldi, A., & Madany, Z. (2021). Impact of E-Commerce in Industry. 
International Journal of Research and Applied Technology, 1(2), pp. 
283-288. DOI: 10.34010/injuratech.v1i2.5914. 

Scutariu, A.-L., Susu, S., Huidumac-Petrescu, C.-E., & Gogonea, R.-M. 
(2022). A Cluster Analysis Concerning the Behavior of Enterprises 
with E-Commerce Activity in the Context of the COVID-19 Pandemic. 
J. Theor. Appl. Electron. Commer. Res., 17, pp. 47–68. DOI: 
10.3390/jtaer17010003. 

Shah, D., & Murthi, B.P.S. (2021). Marketing in a data-driven digital world: 
Implications for the role and the scope of marketing. Journal of 
Business Research, 125, pp. 772-779. 

DOI: 10.1016/j.jbusres.2020.06.062. 
Taher, G. (2021). E-Commerce: Advantages and Limitations. International 

Journal of Academic Research in Accounting, Finance and 
Management Sciences, 11(1), pp. 153-165.  

DOI: 10.6007/IJARAFMS/v11-i1/8987. 
Yang, H., Luo, Y., Qiu, Y., Zou, J., Masukujjaman, M., & Ibrahim, A. M. 

(2023). Modeling the Enablers of Consumers’ E-Shopping Behavior: 
A Multi-Analytic Approach. Sustainability, 15(8), 6564, pp. 1-28. DOI: 
10.3390/su15086564. 

Yu, T.-K., & Wu, G.-S. (2007). Determinants of Internet Shopping Behavior: 
An Application of Reasoned Behavior Theory. International Journal of 
Management, 24(4), pp. 744-762.  

DOI Prefix: 10.34218/IJM. 
Zhang, N., Yu, P., Li, Y., & Gao, W. (2022). Research on the Evolution of 

Consumers’ Purchase Intention Based on Online Reviews and 
Opinion Dynamics. Sustainability, 14(24), 16510, pp. 1-26.  

DOI: 10.3390/su142416510. 
Zoroja, J., Klopotan, I., & Stjepic, A.-M. (2020). Quality of e-commerce 

practices in European enterprises: cluster analysis approach. 
Interdisciplinary Description of Complex Systems-scientific journal, 
vol. 18(2B), pp. 312-327. Available online: 

https://ideas.repec.org/a/zna/indecs/v18y2020i2p312-327.html. 
 
 





 

Editorial board: 
 

Prof. Mariyana Bozhinova, Phd - Editor in Chief,  Tsenov Academy  
of Economics, Svishtov, Bulgaria 
Prof. Krasimir Shishmanov, Phd – Co-editor in Chief, Tsenov Academy  
of Economics, Svishtov, Bulgaria 
Prof. Mariana Petrova, PhD - Managing Editor Tsenov Academy  
of Economics, Svishtov, Bulgaria 
Prof. Borislav Borissov, DSc - Tsenov Academy of Economics, Svishtov, 
Bulgaria 
Assoc. Prof. Aleksandar Ganchev, Phd - Tsenov Academy of Economics, 
Svishtov Bulgaria 
Assoc. Prof. Irena Emilova, Phd - Tsenov Academy of Economics, Svishtov 
Bulgaria 
Assoc. Prof. Ivan Marchevski, Phd - Tsenov Academy of Economics, 
Svishtov, Bulgaria 
Assoc. Prof. Simeonka Petrova, Phd - Tsenov Academy of Economics, 
Svishtov Bulgaria 
 
 

International editorial board: 
 

Yuriy Dyachenko, Prof., DSc (Ukraine) 
Olena Sushchenko, Prof., DSc (Ukraine) 
Nurlan Kurmanov, Prof., PhD (Kazakhstan)  
Dariusz Nowak, Prof., PhD (Poland)  
Ryszard Pukala, Prof., PhD (Poland)  
Yoto Yotov, Prof., PhD (USA)  
Badri Gechbaia, Prof., PhD (Georgia)  
Ioana Panagoret, Assoc. Prof., PhD (Romania) 
 
Proofreader: Elka Uzunova 
Technical Secretary: Zhivka Tananeeva 
Web Manager: Martin Aleksandrov 
 
The printing of the issue 4-2025 is funded with a grand from the Scientific 
Research Fund, Contract KP-06-NP6/29/04.12.2024 by the competition 
“Bulgarian Scientific Periodicals - 2025“. 
 
 
Submitted for publishinq on 17.11.2025, published on 18.11.2025,  
format 70x100/16, total print 80 
 
© D. A. Tsenov Academy of Economics, Svishtov, 
    2 Emanuil Chakarov Str, telephone number: +359 631 66298 

© Tsenov Academic Publishing House, Svishtov, 11A Tsanko Tserkovski Str



D. A. Tsenov Academy  
of Economics, Svishtov 
 
 

Year XXXV * Book 4, 2025 
 
 

 
 
CONTENTS 
 
 
MANAGEMENT practice 
 
CORPORATE TRANSPARENCY AND DISCLOSURE: 
METRICS OF MACEDONIAN JOINT STOCK COMPANIES  
Emilija Gjorgjioska, Margarita Janeska, Tatjana Spaseska, 
Meri Boshkoska, Violeta Gligorovski  ............................................................................  5 
 
CHALLENGES AND SOLUTIONS FOR SUSTAINABLE TRANSPORT  
IN THE ERA OF NEW ENVIRONMENTAL REQUIREMENTS IN BULGARIA  
AND TÜRKIYE 
Antoaneta Kirova, Selahattin Kosunalp  ........................................................................ 24 
 
MANAGERIAL COMPETENCES IN REGULATED INDUSTRIES  
Aleksandra Kozlova, Olga Niemi .............................................................................................. 42 

 

THE PRACTICE OF WEBROOMING IN GENERATION Z: EMPIRICAL ANALYSIS 
ON PERUVIAN BUYERS  
Aitana Maria Gonzalez Caceres, Maria Fe Portocarrero Mendoza ............................... 60 
 
CLUSTER ANALYSIS OF E-COMMERCE  
IN THE EUROPEAN UNION COUNTRIES 
Zoya Ivanova ................................................................................................................. 85 
 
INSURANCE and Social Security 
 
FORECASTING THE EFFECTIVENESS OF NON-STATE PENSION FUND 
INVESTMENT STRATEGIES: THE CASE OF GEORGIA 
Asie Tsintsadze, Sofio Tsetskhladze  .......................................................................... 102 
 
THE ARTICLES FOR THE YEAR XXXV(2025) ..................................................................... 127 
 


