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Abstract

There are studies investigating a country’s digital competitiveness; however, there is a lack
ofresearch examining digital competitiveness atthe enterprise level. Hence, the current study aims
at composing an enterprise digital competitiveness index (EDCI), which provides a possibility
to assess the level of enterprise digital competitiveness and could be used by policymakers
in the development of a strategy for transitioning to the digital economy. The CRITIC and
COPRAS approaches are employed for the index construction. The criteria and subcriteria
provided by Eurostat (2022) are used as antecedents of the EDCI. The results indicate that Nordic
countries have reached the highest level of enterprise digital competitiveness. The mentioned
countries’ GDP per capita is in the top 5 among the EU countries, while the countries with
the lowest GDP per capita show the lowest EDCI.

Keywords: competitiveness, digital competitiveness, enterprise competitiveness, digital
economy
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1. Introduction

Competitiveness is a well-discussed topic in different research fields, starting with technolog-
ical sciences and ending with humanities. Social sciences are not an exception and especial-
ly the field of economics. Researchers have investigated competitiveness from a wide range
of perspectives, including higher education competitiveness (Parasii-Verhunenko et al., 2020),
sustainable competitiveness (Nadalipour et al., 2019), European competitiveness (Ketels and
Porter, 2021), tourism competitiveness (Cibinskiene and Snieskiene, 2015; Tleuberdinova

et al., 2022), regional competitiveness (Bahrami et al., 2022), and others.
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Comprehensive Assessment of Enterprise Digital Competitiveness

Scientists operating in the field of economics assert that competitiveness is one of the sub-
stantial elements influencing the level of a country’s economic development (Bruneckiené¢ et al.,
2021; Muradov et al., 2019; Mynkin, 2017). Moreover, competitiveness diminishes the size
of the shadow economy (Poufinas et al., 2021), which, in turn, could influence overall economic
growth. Some view competitiveness at a narrow perspective and investigate it at the enterprise
level (Guo and Lu, 2022; Peruchi et al., 2022) and most of the studies cover overall enterprise

competitiveness (Pankratov and Trifonov, 2021; Zaernyuk et al., 2020).

However, there is a lack of studies investigating the level of digital competitiveness of en-
terprises, which is a relatively new concept that experienced a boom during the COVID-19
pandemic, when a large number of organisations switched to remote work. In fact, not all
of them are going to get back to their previous working routine and will perform, at least par-
tially, online; hence, digital competitiveness concepts become more and more important. Still,
there are only few studies investigating this phenomenon. For instance, Stankovic et al. (2021)
investigated the digital competitiveness of the European Union countries by using three criteria,
such as CT usage in households and by individuals, ICT usage in enterprises and digital skills.
Ko et al. (2023) analysed the relationship between digital agility, digital competitiveness and
innovative performance in the context of SMEs. Martincevic (2022) researched the relationship
between digital technology and digital competitiveness and distinguished the factors that create
digital competitiveness. Although there are several studies on digital competitiveness, there is

a lack of articles exploring digital competitiveness of enterprises.

Hence, the present study aims at examining the level of digital competitiveness of en-
terprises at a country level (the EU countries are included in the research) and developing
an enterprise digital competitiveness index devoted to measuring the digital competitive ability
of business organisations. The index will enable organisations to align their digital strategies
with industry benchmarks and emerging trends, which will lead to improved strategic planning,
ensuring that digital initiatives are focused on areas that enhance competitiveness. Moreover,
it will help provide a baseline for ongoing assessment and measurement of digital performance,
which will encourage a culture of continuous improvement by identifying and addressing areas

for enhancement.

The methodology that could be used for obtaining the enterprise digital competitiveness
index is proposed based on the multi-criteria decision-making (MCDM) approach and consists
of two stages. The first is devoted to assignment of weights to selected indicators measuring
the level of enterprise digital competitiveness using the CRITIC method (criteria importance

through intercriteria correlation). During the second stage, the index is calculated using
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the COPRAS method (complex proportional assessment). The results of the present study
contribute to the existing knowledge on competitiveness and, moreover, complement research

into enterprise performance by proposing an index of enterprise digital competitiveness.

The paper has the following structure: Section 2 discusses the concept of enterprise digital
competitiveness and highlights the role of the digital economy. Section 3 reports on the data
and describes the research methodology. Section 4 provides the empirical findings representing
the calculated index for the EU countries and offers a scientific discussion. The concluding

section points out the scientific contribution of the results and further research directions.

2. Theoretical Background

Business competitiveness has remained one of the most discussed topics among scholars. Authors
claim that business competitiveness could help sustain future growth opportunities (Keung
and Shen, 2017), which, in turn, brings stability to the market. Moreover, there are authors
claiming that improvement in business competitiveness could cause improvement in a firm’s
innovative ability and profit growth (Xu, 2007). Business competitiveness is sometimes treated
as an antecedent of economic progress (Carrasco Vega et al., 2021; Porter, 2004). Thus, it could
be stated that business competitiveness is essential for every sphere of a country’s economy.
However, studies on competitiveness usually do not consider digital competitiveness, which has
significantly risen during the last decade and especially during the pandemic. Hence, nowadays,

in order to compete on the global market, it is essential to be digitally competitive.

Despite the fact that there are few articles dealing with digital competitiveness, all of the
existing ones could be divided into two central areas: country digital competitiveness and
enterprise digital competitiveness studies. Based on the information provided by Web of Science,
there are only 45 articles investigating countries’ digital competitiveness in the database (e.g.,
Cahyadi and Magda, 2021; Jurcevi¢ et al., 2020), much less examining digital competitiveness

at the company level even though these are closely related topics.

It should be mentioned that there are very few articles analysing e-business competitiveness;
to be more precise, there are only twelve papers with the phrase “e-business competitiveness”
or “e-commerce competitiveness”. However, it should be noted from the very beginning that
e-business competitiveness and enterprise digital competitiveness are different concepts.

Hence, due to a low number of articles dealing with the analysed topic, it is crucial to define

digital competitiveness.

Ko et al. (2023) defined digital competitiveness as a component of digital innovation

capability and digital transformation maturity, where digital innovation capability includes
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expertise, capabilities, employee training programmes and networks to develop new digital
solutions. According to them, digital transformation maturity reflects a company’s digital trans-
formation status relative to its competitors. In other words, “digital competitiveness is a compo-
nent of digital innovation capability and digital transformation maturity”. Based on the defini-
tion presented by Martincevic (2022), digital competitiveness could be understood as the ability
of an enterprise to adopt and explore digital technologies that lead to changes in industrial

production and business models.

Enterprise digital competitiveness could be reached with the help of ICT usage for dif-
ferent purposes of the company (not only for buying or selling goods as it is done in e-busi-

ness/e-commerce).

ICT has been examined by many scholars from different perspectives, one of which is com-
petitiveness. There are authors stating that ICT promotes business competitiveness (Phuthong,
2022), which, in this article, is suggested to be called the digital competitiveness of the enter-
prise. It is worth mentioning that only new, updated technologies contribute to the competi-
tiveness of enterprises. Thus, it is obvious that ICT could be treated as an aid to enterprise dig-
ital competitiveness. Stankovic et al. (2021) assessed the digital competitiveness of European
countries using 13 indicators grouped into three categories. The second one covers ICT usage
in enterprises and includes the following indicators: websites and use of social media; e-busi-
ness; e-commerce (enterprises with e-commerce sales); connection to the internet (enterprises
with internet access); ICT security (security measure used). Moreover, measuring the countries’
digital competitiveness, they found that ICT usage in enterprises has the highest relative impor-
tance compared to ICT usage in households and by individuals with digital skills. Still, it should
be asserted that both e-business and e-commerce could serve as one of the criteria influencing

the overall enterprise’s digital competitiveness.

While analysing digital competitiveness, it became obvious that it is primarily related
to e-business and e-commerce. There are authors claiming that e-business has become a new
growth point of economic development (Xu et al., 2012). In fact, e-commerce is a prerequisite
for promoting enterprise competitiveness (Li, 2015). In other words, e-commerce could signif-
icantly increase companies’ competitiveness and strengthen their position in a global market
(Jaganjac et al., 2020).

Remeikiene et al. (2019) asserted that e-business has an impact on the country’s compet-
itiveness. A country’s competitiveness is closely related to the enterprises’ competitiveness;
hence, e-business and e-commerce could be treated as antecedents of the digital competitive-

ness of enterprises.
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Companies provide customers with information via their websites or social media in the dig-
ital economy (Amin et al., 2021; Ghazali et al., 2018). The benefits provided by social media
as a marketing tool enhance enterprises’ competitiveness (Chen et al., 2021). Social media adver-
tising might be used as a tool to increase SMEs’ competitiveness (Konstantopoulou et al., 2019).
Moreover, social media improve companies’ performance (Dirgiatmo, 2019). Websites are crucial
for enterprises’ competitiveness as well. For example, Lanyi et al. (2021) claimed that web-
sites have a positive influence on companies’ competitiveness. Suryani et al. (2022) stated that
managers should improve their websites while ameliorating their competitiveness in the digital
business era. Consequently, websites and use of social media are among the factors influencing

enterprise digital competitiveness.

Moreover, without a connection to the internet, it is impossible to provide any online
services. In fact, internet technologies provide new opportunities for enterprises to be compet-
itive on the global market and play a significant role in the world’s economy (Ciarnien¢ and
Stankevicitté, 2015). Because of that, connection to the internet is counted as one of the criteria
of enterprise digital competitiveness.

To ensure stability and trust of digital services, ICT security is vital. Candra et al. (2020)
stated that customers are more likely to enter individual data if they trust the security system
offered by an online platform. The use of personal data, in turn, is necessary to proceed with
purchasing online goods or services. It is obvious that security is essential in electronic com-
merce (Trabelsi-Zoghlami et al., 2020). Hence, ICT security is treated as one of the factors

of enterprise digital competitiveness.

The enterprise’s level of digital competitiveness is closely related to the digital economy’s
competitiveness. For instance, Domazet et al. (2018) asserted that only development of ICT
(which could be a measure of digital competitiveness) promotes creation of a strong economy.
There are scientists claiming that ICT is the driver of a competitive digital economy (Azman
et al., 2015; Domazet et al., 2018). In turn, digitally competitive business is a background for
a competitive digital economy. In other words, it is essential to examine the level of digital
competitiveness of enterprises in order to ensure a competitive digital economy, which is an es-

sential part of the country’s whole economy.
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3. Methodology

The present study’s objective is to evaluate the level of enterprise digital competitiveness
in the EU member states by constructing an index of digital competitiveness. The steps of con-
structing the composite index are based on the methodology proposed by the OECD (OECD,
2008), where development of a theoretical framework and selection of variables play a vital
role. According to the OECD (2008), the theoretical framework includes concept definition, de-
termination of sub-groups and identification and selection of criteria. These steps were covered

and presented in the theoretical background.

The concept of the enterprise digital competitiveness index (EDCI) is based on five cate-
gories, which are offered by Eurostat (2022), i.e., e-business, e-commerce, connection to the in-
ternet, websites and usage of social media, and ICT security. All these categories were ana-
lysed in the theoretical background section of the present paper. All these categories are treated
as criteria by which the EDCI is created. The EDCI itself helps measure the enterprises’ digital
competitiveness at the country level. The index ranges from 0 to 100, where 0 means the lowest
level and 100 means the highest level of enterprise digital competitiveness. All the categories
(criteria) are related to each other as proposed by the OECD (2008). The indicators (subcrite-
ria) were selected based on the dataset provided by Eurostat (2022). All the subcriteria reflect
the category (criterion) in which they are included and fully describe the phenomenon being

measured, i.e., the enterprise digital competitiveness index.

Moreover, based on the OECD (2008), the quality of available criteria and subcriteria
should be checked. The Eurostat (2022) data are used in the present paper, which are a priori
trusted to be of high quality.

In order to construct the index, a two-stage approach is employed. In the first stage,
the procedure of weighting is completed using the CRITIC method. In the second stage, the EU
countries are ranked in terms of enterprise digital competitiveness indicators and the enterprise

digital competitiveness index is proposed based on the COPRAS method.

3.1 Data and model development

In order to create the enterprise digital competitiveness index, statistical data were collected from
the Eurostat database. The criteria were selected based on the factors provided in the theoretical
background. In order to make the data more complete, the subcriteria presented in the Eurostat
database were included in the research as well. The data were collected in 2022 (the last available
data). All the EU countries were included in the research. In other words, the following criteria and

subcriteria were used as antecedents of the digital competitiveness of enterprises (Eurostat, 2022):
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®  E-business:
o Integration of internal processes (C1)
o Integration with customers/suppliers, supply chain management (C2)
o  Cloud computing services (C3)
o  Big data analysis (C4)
o 3D printing and robotics (C5)
o Internet of things (C6)
o Artificial intelligence (C7)

® E-commerce:
o  E-commerce sales (C8)
o  Value of e-commerce sales (C9)

o  Obstacles to web sales (C10)

®  Connection to the internet:
o Internet access (C11)
o  Use of computers and the internet by employees (C12)
o  Type of connections to the internet (C13)
o  Use of mobile connections to the internet (C14)

o  Use of mobile connections to the internet by employees (C15)

®  Websites and use of social media:
o  Websites and functionalities (C16)
o  Social media use by type, internet advertising (C17)
o  Social media use by purpose (C18)

® [CT security:

o  Security policy: measures, risks and staff awareness (C19)

o  Security incidents and consequences (C20)

Based on the selected criteria and subcriteria, the research model was developed (see Figure 1).
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Figure 1: Research model
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Source: authors based on Eurostat (2022)

The selected criteria represent the digital competitiveness of enterprises, which could be

treated as the backbone of the overall performance of the digital economy.

When assessing the economic reality, it is necessary to consider the impact of digital
competitiveness on factors such as GDP growth, job creation, industry competitiveness and
overall economic resilience. The developed index has an exact numerical expression, as do its
components; hence, the calculation of the impact becomes possible. In other words, creating
an index involves quantifying the factors and developing a scoring system. Organisations,
research institutions or government bodies might use the calculated scores in order to acquire
a comprehensive view of the digital competitiveness of enterprises within a region or industry.
However, it is important to note that the landscape of digital competitiveness is dynamic and
the index needs to be regularly updated to reflect the changing nature of technology and its

impact on the economy.
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CRITIC approach

Assigning weights to criteria is considered to be an essential part of executing the COPRAS
method. In order to get reliable results, the weights should be calculated as accurately as possible.
Hence, the widely used AHP method, which is based on an expert evaluation procedure, is not
the most appropriate one, as the judges could be affected by their knowledge and biases. Hence,
it is necessary to employ an alternative technique that could overcome the mentioned issues.
Therefore, the CRITIC method was selected as it is considered to be an objective technique
(Diakoulaki et al., 1995; Lu et al., 2021; Tus and Ayta¢g Adali, 2019). One of the significant
advantages of the CRITIC method is that it is considered an effective method for determining
the weights of criteria (Nasawat et al., 2021). Moreover, the CRITIC approach recognises that
criteria in decision-making processes are often not independent and may have varying degrees
of correlation. This is very important for the present study, as the selected subcriteria are related
to each other. What is more, considering intercriteria correlations can make the decision model

more robust to uncertainties and dynamic relationships among criteria.
The CRITIC method approach is described in the following steps (Krishnan et al., 2021;
Paradowski et al., 2021; Wichapa et al., 2021).

Step 1: Construction of the decision matrix X, showing the performance of different alternatives

with respect to selected subcriteria:

X X Xin
X. X. e X

X = ':x[j:lmxn = 21 22 zn ie{l, 2, ..., m}, je {1, 2, ..., n} (1)
xml xm2 xmn

Step 2: Normalisation of the decision matrix:

xi._xi?u'n
= e e 2] fe(L 2 )
X =X )

where m represents the number of alternatives, » is the number of criteria,

X = max(xij, j=1,2,3,..., n) and x7"

=min(x,, j=12,3,...,n)
Step 3: Calculation of the standard deviation o; of each criterion 7; .

Step 4: Calculation of the correlation of every pair of normalised criteria and construction

of the symmetric matrix with elements R;; .
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Step 5: Determination of the conflict measure between criteria:

n

Z(I_Rif) (3)

J=1

Step 6: Determination of the information amount C; released by the j-th criterion:

C = GJZI(I_RU’) 4)
=
Step 7: Determination of the weights of criteria:
¢
w, = :
e ®)
Jj=1J

It is worth mentioning that in the CRITIC method it is not necessary to select minimising and

maximising criteria, as this is done in the next stage — during application of the COPRAS method.

COPRAS approach

After the weights are assigned, the COPRAS method is used for the development of the priori-
tisation line. The COPRAS method was initially proposed by Zavadskas et al. (1994).

The steps are as follows (Popovi¢ et al., 2012; Schitea et al., 2019; Stankeviciené and
Kraujalien¢, 2017):

Step 1: Construction of the decision matrix:

Al xll x]2 xln ( )

6
D - 42 )c.21 x'22 x?n
Am xml xm2 xmn

where D is the decision matrix, 4, is the selected European country, x; are the data obtained from

Eurostat for every country, m is the number of alternatives, and # is the number of subcriteria.

Step 2: Normalisation of the decision matrix:

—_xij

X, =
i m 7
Zizle 2
Step 3: Construction of the weighted decision matrix:

X :XI.J.'W<

i J ( 8)
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Step 4: Calculation of the maximising and minimising index for each alternative:

S+i = Zi+ij 9
Jj=1

S.=Y%, (10)
j=1

where: X,;is the weight-normalised values of maximising criteria, and X ; weight-normalised

values of minimising criteria.

Step 5: Calculation of the relative weight of each alternative:

S*miﬂ ZZlS*f

Qi = S+i + S " S—min (11)
=i .Zizl S

where: § ; is the sum of minimising criteria for each alternative, and S ,;, is the minimum value
of S_

Step 6: Computation of the enterprise digital competitiveness index (EDCI) for all the alternatives

(countries):

EDCI = -2 100%

max

(12)

4. Results and Discussion

The first step of the research included calculating the weights of the selected criteria measuring
the digital competitiveness of the EU countries at the enterprise level. The results are presented
in the Table 1 below.
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Table 1: Obtained weights

I i Weights
Criteria Subcriteria ::’::3::::: of crigteria
Integration of internal processes 0.047679
Integration with customers/suppliers, supply chain management 0.035903
ﬁ Cloud computing services 0.069457
§ Big data analysis 0.057527 0.356930
-IE 3D printing and robotics 0.061008
Internet of things 0.037195
Artificial intelligence 0.048162
g E-commerce sales 0.059015
]
E Value of e-commerce sales 0.041295 0.145444
.E Obstacles to web sales 0.045134
Internet access 0.045699
é E Use of computers and the internet by employees 0.063821
§ g Type of connections to the internet 0.043387 | 0.250094
§ é Use of mobile connections to the internet 0.043709
Use of mobile connections to the internet by employees 0.053478
Websites | Websites and functionalities 0.071982
and use . . . .
of social | Social media use by type, internet advertising 0.047237 0.183092
media Social media use by purpose 0.063873
ICT ' Security policy: measures, risks and staff awareness 0.039474 0.064439
security Security incidents and consequences 0.024965

Source: authors’ calculations

Based on the results obtained, it could be stated that the e-business criterion has the most
significant position in evaluating the level of enterprise digital competitiveness at the level of EU
countries. Actually, it is quite a logical result as the mentioned criterion consists of the largest number
of indicators, the so-called subcriteria. Moreover, e-business is the essential criterion of the digital
competitiveness of enterprises as it helps enhance the efficiency of the companies, especially
in the COVID-19 era, when a significant number of services moved online. Moreover, e-business is
critical for encouraging companies to be part of the online competition (Huo et al., 2019), i.e., to be
involved in digital competitiveness. Gomez et al. (2022) claimed that e-business technologies have
a positive impact on a firm’s productivity. High productivity, in turn, positively influences a firms’
competitiveness. Knapcikova et al. (2021) argued that e-business, represented by using different
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internet tools, leads to a higher level of enterprise competitiveness. Connection to the internet also
has a high weight. Actually, this criterion is connected to the e-business and e-commerce criteria.
Without any doubt, this criterion is vital for the digital competitiveness of enterprises, as, without
asmooth connection, e-activities would not be available. Lanyi etal. (2021) stated that the existence
and quality of websites have a positive influence on SME competitiveness. Actually, this statement
could be used for all organisations, not only SMEs, as high-quality connection makes it easier
for all firms to provide services to customers. Apart from that, ICT contributes to the enterprise
competitiveness level as well. For instance, Ollo-Lopez and Aramendia-Muneta (2012) claimed
that ICT has a great degree of influence on competitiveness. Soylu et al. (2023) and Milicevi¢
et al. (2020) have found that ICT boosts the competitiveness of countries. As enterprises are part
of countries’ economic systems, it could be stated that in line with countries’ competitiveness, ICT
promotes the level of companies’ competitiveness as well. However, all the authors speak about
ICT, but not ICT security. This article analyses ICT security precisely for this reason. It was found
that ICT security could be treated as a part of enterprise competitiveness, although it has the lowest
value among the criteria. This is quite a new result, because, as was mentioned, the scholars have

analysed ICT, but not ICT security.

Table 2: Enterprise digital competitiveness index and country ranking.

Enterprise digital Enterprise digital
Country competitiveness | Rank Country competitiveness | Rank
index (EDCI) index (EDCI)

Finland 100 1 Portugal 68.454 15
Denmark 97.088 2 France 67.012 16
Sweden 87.693 3 Czech Republic 66.543 17
Belgium 84.894 4 Cyprus 66.507 18
Netherlands 84.850 5 Estonia 66.429 19
Malta 83.178 6 Lithuania 64.589 20
Ireland 81.071 7 Slovakia 58.217 21
Slovenia 74.830 8 Latvia 56.043 22
Spain 73.302 9 Poland 55.565 23
Austria 73.076 10 Greece 55.455 24
Germany 72.130 1 Hungary 51.847 25
Italy 69.608 12 Bulgaria 43.327 26
Croatia 69.135 13 Romania 41.669 27
Luxembourg 68.920 14

Source: authors’ calculations
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As for subcriteria, the most significant ones are website and functionalities, cloud comput-
ing services, social media use by purpose, use of computers and the internet by employees, and
3D printing and robotics. All these indicators belong to different categories, which means that
despite the variety of weights, all the categories are extremely important for enterprises to be
competitive in the digital era.

In the next step of the study, the COPRAS method was used in order to assess and develop
a priority line of the EU countries based on enterprises operating in these countries’ digital
competitiveness. The results are provided in the Table 2.In order to fully understand the results,

a visualisation is provided below (see Figure 2).

Figure 2: Enterprise digital competitiveness index by country

EDCI

100,000

41,669

Source: authors

The results provided in the Table 2 and Figure 2 show that the highest level of enterprise
digital competitiveness is in the Nordic countries — Finland, Denmark, and Sweden. Finland
received 100 points, which means that Finland is the starting point (base) for other countries’
index computation. In fact, the Finnish government pays significant attention to the issue

of digital competitiveness as, for instance, the Finnish Ministry for Foreign Affairs launched
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an intersectoral Virtual Finland project to boost Finland’s digital competitiveness (Finnish
Government, 2022). Under this initiative, the Finnish government seeks to develop a digital

service infrastructure for all the participants of the economy, including enterprises.

The study results show that enterprise digital competitiveness is dynamic and involves
various interactions and interdependencies. For instance, e-business and e-commerce involve
the use of digital technologies to conduct business processes, including online transactions,
customer services and supply chain management. ICT infrastructure provides the backbone
for e-business and e-commerce operations. Robust and scalable ICT infrastructure is necessary
for seamless connectivity, data storage and communication channels, enabling organisations
to effectively execute their e-business and e-commerce strategies. The use of websites and
social media should be secure as security is one of the competitive aspects. To sum up,
enterprise digital competitiveness includes several criteria and could be defined as the ability
of an organisation to effectively exploit digital technologies, strategies, and resources to gain
a competitive advantage on the market.

The results of our EDCI have an impact on economic growth and social welfare. A higher
digital competitiveness index indicates that enterprises are utilizing digital technologies effi-
ciently. This increased efficiency leads to higher productivity levels across industries, contrib-
uting to overall economic growth. Moreover, enterprises with high digital competitiveness are
better positioned to compete on a global scale, which enhances a country’s overall economic
competitiveness and could lead to increased exports, foreign investment, and economic expan-
sion. Additionally, the pursuit of higher digital competitiveness requires investments in digital
infrastructure, which could have multiplier effects, stimulating economic activity and promot-
ing infrastructure development. Apart from that, it should be mentioned that digital competi-
tiveness often results in the digitisation of services, making them more accessible to a broader
population, which include healthcare, education, finance and government services, improving
overall social welfare. In summary, a high level of enterprise digital competitiveness contributes
to both economic growth and social welfare by driving innovation, increasing productivity, cre-

ating jobs, improving access to services, and fostering inclusive and sustainable development.

It is worth mentioning that the enterprise’s digital competitiveness could be one of the fac-
tors influencing the country’s overall digital competitiveness, which could be seen from the com-
parison of the results with the World Digital Competitiveness Ranking (WDCR) provided by
IMD World Competitiveness Centre (2021). The ranking demonstrates that the countries listed
in the first three positions are in the top 5 European countries ranked as the most digitally com-

petitive ones, which means that investment into enterprise digitisation makes sense. Another
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index connected to digital competitiveness is the Digital Economic and Society Index (DESI),
proposed by the European Commission (2021). Actually, the DESI was created in 2014 and
modified in 2021. According to the DESI, the first three places are Denmark, Finland, and
Sweden. Thus, we see that there is a rotation between those countries within the three first posi-
tions, but they do not receive lower positions than the third when considering the EU countries.
Another index that is related to digital competitiveness is the Digital Readiness Index (DRI),
which was created to measure the capacity to use ICT to increase well-being and competitive-
ness at a country level (Bharatula and Murthy, 2020). According to that index, the first three
positions in terms of the EU go to Denmark, the Netherlands and Sweden; Finland is ranked
in the fifth position. A very similar index is the Network Readiness Index (NRI), according
to which the most developed countries (top 5) are the Netherlands, Sweden, Denmark, Finland
and Germany. It means that the top three countries within the index developed in the present
study are linked to the top countries of the NRI. Hence, the linkage between different indices
related to the digital economy and digitisation with the index provided in this paper is evident.
Consequently, it could be stated that our enterprise digital competitiveness index is reliable as all
the connections are logical. It is necessary to mention that our index differs from all the men-
tioned ones as it measures exactly the enterprises’ digital competitiveness. At the same time,
the others are not directly related to that phenomenon. The other indices are linked to countries’
performance and do not analyse the enterprise level. Hence, our EDCI enhances organisations’
global competitiveness by aligning with digital best practices on a global scale and encourages

data-driven decision-making by providing metrics and analytics related to digital performance.

In order to check the connections between the analysed indices statistically, the correlation
coefficients between the developed index and the others were calculated'. The results are

presented in Table 3.

1 Malta was excluded from the calculations due to missing data.
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Table 3: Correlation analysis

EDCI DESI WDCR NRI DRI

Pearson correlation 1 .897" .842" .840™ 675"
Sig. (2-tailed) 0.000 0.000 0.000 0.000

EDCI FS)Lr‘g:jﬁszuares and cross- | 5 18519 | 3216174 | 4214508 | 2481441 | 805.165
Covariance 208.741 128.647 168.580 99.258 32.207
N 26 26 26 26 26
Pearson correlation 0.897" 1 0.931" 0.909" 0.699"
Sig. (2-tailed) 0.000 0.000 0.000 0.000

DESI ;Lr’g(‘ijztsf”ares andcross- | 3316174 | 2464.234 | 3203633 | 1844680 | 572.799
Covariance 128.647 98.569 128.145 73.787 22.912
N 26 26 26 26 26
Pearson correlation 0.842" 0.931™ 1 0.964" 0.697"
Sig. (2-tailed) 0.000 0.000 0.000 0.000

WDCR 2‘:218253””65 andcross- | 1214508 | 3203633 4801777 | 2730127 | 797054
Covariance 168.580 128.145 192.071 109.205 31.882
N 26 26 26 26 26
Pearson correlation 0.840™ 0.909™ 0.964" 1 0.724~
Sig. (2-tailed) 0.000 0.000 0.000 0.000

NRI Z‘r‘c:zszts‘f”ares and cross- | ,481.441 | 1844680 | 2730127 | 1670.360 | 488.060
Covariance 99.258 73.787 109.205 66.814 19.522
N 26 26 26 26 26
Pearson correlation 0.675™ 0.699™ 0.697" 0.724" 1
Sig. (2-tailed) 0.000 0.000 0.000 0.000

DRI ;‘:g:jjzts:'”ares andcross | gosies | 572799 | 797.054 | 488.060 | 272.298
Covariance 32.207 22912 31.882 19.522 10.892
N 26 26 26 26 26

Notes: **. Correlation is significant at the 0.01 level (2-tailed)

Source: authors’ calculations
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As can be seen from Table 3, all the correlations between the different indices, including
the proposed EDCI, are significant at the 0.01 level. Moreover, all the coefficients are very
high and indicate a strong positive relationship between the variables (indices). It means that
the index proposed in the present study is in line with other indices devoted to the digital

economy, which, as was mentioned above, shows its reliability.

In order to see the full picture, all the analysed indices are combined and shown in Figure 3.

Figure 3: Stacked column chart of analyses indices
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The representation of all the analysed indices shows that Finland, Denmark and Swe-
den scored the highest. In principle, the results repeat all the previous outcomes. The lowest
scores are in Hungary, Greece, Romania, and Bulgaria — the countries that were rated the lowest
in terms of the EDCI. It could be summed up that a higher level of enterprise digital competi-

tiveness could be related to a country’s higher economic performance.

5. Conclusions

Enterprise competitiveness is a widely analysed topic among scientists from different fields.
It could help run a business successfully by attracting new customers, which in turn helps get
more funding for developing new products. However, the common concept of competitiveness
has undergone a change and transformed into digital competitiveness. This could be explained

by the fact that the world faces digitisation in almost all spheres of life, including economic
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performance. Hence, in order to make the economy efficient and competitive, the presence
of ICT is a must. Because of that, digital competitiveness is a topic that should be addressed
in the scientific literature as it becomes the primary manifestation of competitiveness. However,
there is still a lack of scientific literature examining this phenomenon, especially at the enterprise
level. Consequently, the objective of the present study was to propose an enterprise digital

competitiveness index in order to analyse its level in the EU.

The obtained results contribute to the scientific literature on competitiveness and its
measurement. In the present research, a methodology for the calculation of the enterprise
digital competitiveness index was proposed by using MCDM methods (CRITIC for objective
weighting and COPRAS for index computation). The study outcomes could be valuable for
the EU countries’ policymakers in the development of a strategy for transitioning to the digital
economy. Based on the study, the policymakers will know where their country is and have

a benchmark that should be treated as the country’s vision.

According to the calculated EDCI, the countries with high economic performance are
in higher positions. The Nordic countries — Finland, Denmark, and Sweden — are in the first
three positions and Finland is treated as a starting point (base) of the proposed index. It should
be noted that the mentioned countries are in the top 5 among the EU member states according to GDP
per capita. This supports the conclusion that the most developed countries are paying more attention
to ICT development and digital competitiveness promotion, which, in turn, affects the country’s eco-
nomic growth. In other words, it is like a virtuous circle: enterprise digital competitiveness influenc-
es economic development and vice versa. This is to say that the countries with the lowest GDP per
capita, such as Romania, Bulgaria, and Hungary, have the lowest EDCI. However, it should be noted
that Croatia is in the bottom 5 countries regarding GDP per capita; nonetheless, it is in the middle
regarding the EDCI. This could be explained by the fact that Croatia has announced its National
Development Strategy 2030, which covers an action plan for the period 2018-2030 and aims at sup-
porting digital transition (Misheva, 2021).

However, the present study has limitations. Due to the unavailability of data for Mal-
ta, the country was excluded from the correlation analysis. Moreover, some indices, such
as the DESI, are available only for EU countries, so a comparison of the EDCI with the DESI
will not be possible outside the EU.

As digitisation and competitiveness are highly discussed topics, future research directions
will include, but will not be limited to, investigation into digital competitiveness at a country
level. There are a lot of studies investigating countries’ competitiveness, but not digital com-
petitiveness. Hence, the research into digital competitiveness will contribute to the knowledge

of competitiveness and bring new insights into countries’ development strategies.

Prague Economic Papers, 2024, 33 (2), 220-243, https://doi.org/10.18267/j.pep.857 238



Comprehensive Assessment of Enterprise Digital Competitiveness

References

Amin, M., Ryu, K., Cobanoglu, C., Nizam, A. (2021). Determinants of Online Hotel Booking Intentions:
Website Quality, Social Presence, Affective Commitment, and E-trust. Journal of Hospitality
Marketing & Management, 30(7), 845-870. https://doi.org/10.1080/19368623.2021.1899095

Azman, H., Salman, A., Razak, N. A., Hussin, S., Hasim, M. S., Sidin, S. M. (2015). Determining Critical
Success Factors for ICT Readiness in a Digital Economy: A Study from User Perspective. Advanced
Science Letters, 21(5), 1367-1369. https://doi.org/10.1166/asl.2015.6032

Bahrami, F., Shahmoradi, B., Noori, J., Turkina, E., Bahrami, H. (2022). Economic Complexity and
the Dynamics of Regional Competitiveness: A Systematic Review. Competitiveness Review:
An International Business Journal, ahead-of-p(ahead-of-print).
https://doi.org/10.1108/CR-06-2021-0083

Bharatula, S., Murthy, B. S. (2020). Digital Readiness Index—Empowering the Nation. In S. Fong, N.
Dey, & A. Joshi (Eds.), ICT Analysis and Applications. Lecture Notes in Networks and Systems (Vol. 93,
pp. 209-216). Springer, Singapore. https://doi.org/10.1007/978-981-15-0630-7 20

Bielienkova, O., Stetsenko, S., Oliferuk, S., Sapiga, P., Horbach, M., Toxanov, S. (2021). Conceptual Model
for Assessing the Competitiveness of the Enterprise Based on Fuzzy Logic: Social and Resource
Factors. 2021 IEEE International Conference on Smart Information Systems and Technologies (SIST),
1-5. https://doi.org/10.1109/S1ST50301.2021.9465923

Bruneckienég, J., Rapsikevicius, J., Lukauskas, M., Zykiené, I., Jucevicius, R. (2021). Smart Economic
Development Patterns in Europe: Interaction with Competitiveness. Competitiveness Review:
An International Business Journal, ahead-of-p(ahead-of-print).
https://doi.org/10.1108/CR-02-2021-0026

Cahyadi, A., Magda, R. (2021). Digital Leadership in the Economies of the G20 Countries: A Secondary
Research. Economies, 9(1), 32. https://doi.org/10.3390/economies9010032

Candra, S., Nuruttarwiyah, F., Hapsari, I. H. (2020). Revisited the Technology Acceptance Model with
E-Trust for Peer-to-Peer Lending in Indonesia (Perspective from Fintech Users). International
Journal of Technology, 11(4), 710. https://doi.org/10.14716/ijtech.v11i4.4032

Carrasco Vega, Y. L., Mendoza Virhuez, N. E., Lopez Cuadra, Y. M., Mori Zavaleta, R., Alvarado Ibanez,
J. C.(2021). Business Competitiveness in SMEs: Challenges and Scopes. Revista Universidad y
Sociedad, 13(5), 557-564.

Chen, Y., Harncharnchai, A., Saeheaw, T. (2021). Current and Future Direction of Social Media
Marketing in SMEs: A Systematic Literature Review. 2021 IEEE International Conference
on E-Business Engineering (ICEBE), 144-149. https://doi.org/10.1109/ICEBE52470.2021.00017

Ciarniené, R., Stankeviciate, G. (2015). Theoretical Framework of E-Business Competitiveness. Procedia
- Social and Behavioral Sciences, 213, 734-739. https://doi.org/10.1016/j.sbspro.2015.11.528

Cibinskiene, A., Snieskiene, G. (2015). Evaluation of City Tourism Competitiveness. Procedia — Social
and Behavioral Sciences, 213, 105-110. https://doi.org/10.1016/j.sbspro.2015.11.411

Prague Economic Papers, 2024, 33 (2), 220-243, https://doi.org/10.18267/j.pep.857 239



Viktorija Skvarciany, Daiva Jureviciené

Diakoulaki, D., Mavrotas, G., Papayannakis, L. (1995). Determining Objective Weights in Multiple
Criteria Problems: The CRITIC Method. Computers & Operations Research, 22(7), 763-770.
https://doi.org/10.1016/0305-0548(94)00059-H

Dirgiatmo, Y. (2019). Case Studies on Social Media Usage: An Innovativeness Perspective. Proceedings
of the 4th International Case Study Conference (ICSC), 2019-2233.

Domazet, |., Zubovi¢, J., Lazi¢, M. (2018). Driving Factors of Serbian Competitiveness: Digital Economy
and ICT. Strategic Management, 23(2), 20-28. https://doi.org/10.5937/StraMan1801020D

European Commission. (2021). The Digital Economy and Society Index (DESI). In Shaping Europe’s
Digital Future.

Eurostat. (2022). Digital Economy and Society.
Finnish Government. (2022, January 4). Virtual Finland Project to Boost Finland’s Digital Competitiveness.

Ghazali, E. M., Mutum, D. S., Chong, J. H., Nguyen, B. (2018). Do Consumers Want Mobile Commerce?
A Closer Look at M-shopping and Technology Adoption in Malaysia. Asia Pacific Journal
of Marketing and Logistics, 30(4), 1064-1086. https://doi.org/10.1108/APJML-05-2017-0093

Gbémez, J., Salazar, I., Vargas, P. (2022). Production Outsourcing, Technological Cooperation and
E-business Adoption by Spanish Manufacturing Firms. Journal of Engineering and Technology
Management, 63, 101677. https://doi.org/10.1016/j.jengtecman.2022.101677

Guo, H., Lu, W. (2022). Measuring Competitiveness with Data-driven Principal Component Analysis:
a Case Study of Chinese International Construction Companies. Engineering, Construction and
Architectural Management, ahead-of-p(ahead-of-print).
https://doi.org/10.1108/ECAM-04-2020-0262

Huo, D., Chen, Y., Hung, K., Ouyang, R., Sun, B., Cai, Y. (2019). Quality Management of E-Business: a Key
Node Analysis of Ecological Network in Digital Economy by Using Artificial Intelligence. Romanian
Journal of Economic Forecasting, 22(2), 166-179.

IMD World Competitiveness Center. (2021). World Digital Competitiveness Rankings.

Jaganjac, J., Obhodas, ., Jerkovi¢, D. (2020). Forecast of E-Commerce Growth in Bosnia and
Hercegovina. EMC Review — Casopis Za Ekonomiju — APEIRON, 19(1), 151-166.
https://doi.org/10.7251/EMC2001151J

Jurcevi¢, M., Mostarac, V., Luli¢, L. (2020). The Digital Transformation of Croatian Economy Compared
with EU Member Countries. Ekonomski Vjesnik / Econviews, 33(1), 151-164.

Ketels, C., Porter, M. E. (2021). Rethinking the Role of the EU in Enhancing European Competitiveness.
Competitiveness Review: An International Business Journal, 31(2), 189-207.
https://doi.org/10.1108/CR-08-2020-0100

Keung, C., Shen, L. (2017). Network Strategy for Contractors’ Business Competitiveness. Construction
Management and Economics, 35(8-9), 482-497. https://doi.org/10.1080/01446193.2017.1329539

Knapcikova, L., Behunova, A., Behin, M. (2021). The Strategic Impact of E-Business on Competitiveness
of the Enterprise. Mobile Networks and Applications. https://doi.org/10.1007/s11036-021-01787-5

K8, A., Mitev, A., Kovécs, T., Fehér, P, Szabd, Z. (2023). Digital Agility, Digital Competitiveness, and
Innovative Performance of SMEs. Journal of Competitiveness, 14(4), 78-96.
https://doi.org/10.7441/joc.2022.04.05

Prague Economic Papers, 2024, 33 (2), 220-243, https://doi.org/10.18267/j.pep.857 240



Comprehensive Assessment of Enterprise Digital Competitiveness

Konstantopoulou, A., Rizomyliotis, I., Konstantoulaki, K., Badahdah, R. (2019). Improving SMEs’
Competitiveness with the Use of Instagram Influencer Advertising and eWOM. International
Journal of Organizational Analysis, 27(2), 308-321. https://doi.org/10.1108/IJOA-04-2018-1406

Krishnan, A. R., Kasim, M. M., Hamid, R., Ghazali, M. F. (2021). A Modified CRITIC Method to Estimate
the Objective Weights of Decision Criteria. Symmetry, 13(6), 973.
https://doi.org/10.3390/sym13060973

Lanyi, B., Hornyak, M., Kruzslicz, F. (2021). The Effect of Online Activity on SMEs’ Competitiveness.
Competitiveness Review: An International Business Journal, 31(3), 477-496.
https://doi.org/10.1108/CR-01-2020-0022

Li, M. (2015). A Study on Comprehensive Evaluation of C2C E-commerce Website Competitiveness.
Proceedings of the 2015 International Conference on Education Technology and Economic
Management, 600-603.

Lu, J., Zhang, S., Wu, J., Wei, Y. (2021). COPRAS Method for Multiple Attribute Group Decision Making
under Picture Fuzzy Environment and Their Application to Green Supplier Selection. Technological
and Economic Development of Economy, 27(2), 369-385. https://doi.org/10.3846/tede.2021.14211

Martincevic, I. (2022). The Correlation Between Digital Technology and Digital Competitiveness.
International Journal for Quality Research, 16(2), 541-558. https://doi.org/10.24874/1JOR16.02-13

Milicevig¢, S., Petrovi¢, J., Pordevi¢, N. (2020). ICT as a Factor of Destination Competitiveness: The Case
of the Republics of Former Yugoslavia. Management & Marketing. Challenges for the Knowledge
Society, 15(3), 381-392. https://doi.org/10.2478/mmcks-2020-0022

Misheva, G. (2021, May 19). Croatia — National Development Strategy 2030. National Strategies.

Muradov, A. J., Hasanli, Y. H., Hajiyev, N. O. (2019). The Assessment of Impact of Competitiveness
to Economic Development. In M. Ibrahimoyv, A. Aleksic, & D. Dukic (Eds.), International Scientific
Conference on Economic and Social Development (pp. 1171-1178).

Mynkin, D. A. (2017). ASEAN Competitiveness and Economic Development Outlook. World Economy and
International Relations, 61(2), 65-73. https://doi.org/10.20542/0131-2227-2017-61-2-65-73

Nadalipour, Z., Imani Khoshkhoo, M. H., Eftekhari, A. R. (2019). An Integrated Model of Destination
Sustainable Competitiveness. Competitiveness Review: An International Business Journal, 29(4),
314-335. https://doi.org/10.1108/CR-12-2017-0086

Nasawat, P, Talangkun, S., Arunyanart, S., Wichapa, N. (2021). Hybrid Cross-efficiency Approach Based
on ldeal and Anti-ldeal Points and the CRITIC Method for Ranking Decision-making Units: A Case
Study on Ranking the Methods of Rice Weevil Disinfestation. Decision Science Letters, 10(3),
375-392. https://doi.org/10.5267/j.dsl.2021.2.001

OECD. (2008). Handbook on Constructing Composite Indicators: Methodology and User Guide.

Ollo-Lépez, A., Aramendia-Muneta, M. E. (2012). ICT Impact on Competitiveness, Innovation and
Environment. Telematics and Informatics, 29(2), 204-210.
https://doi.org/10.1016/j.tele.2011.08.002

Pankratov, E. L., Trifonov, Y. V. (2021). On Analysis of the Competitiveness of Industrial Enterprises.
Journal of the Knowledge Economy. https://doi.org/10.1007/s13132-021-00746-5

Prague Economic Papers, 2024, 33 (2), 220-243, https://doi.org/10.18267/j.pep.857 241



Viktorija Skvarciany, Daiva Jureviciené

Paradowski, B., Shekhovtsov, A., Baczkiewicz, A., Kizielewicz, B., Satabun, W. (2021). Similarity Analysis
of Methods for Objective Determination of Weights in Multi-Criteria Decision Support Systems.
Symmetry, 13(10), 1874. https://doi.org/10.3390/sym13101874

Parasii-Verhunenko, 1., Kuznetsova, I., Misko, H., Biriuk, O., Zharikova, O. (2020). Strategic Analysis
of the Competitiveness of Educational Products in the Management of Higher Education
Institutions. Independent Journal of Management & Production, 11(9), 2496-2515.
https://doi.org/10.14807/ijmp.v11i9.1421

Peruchi, D. F,, de Jesus Pacheco, D. A., Todeschini, B. V., ten Caten, C. S. (2022). Moving Towards Digital
Platforms Revolution? Antecedents, Determinants and Conceptual Framework for Offline B2B
Networks. Journal of Business Research, 142, 344-363.
https://doi.org/10.1016/j.jbusres.2021.12.036

Phuthong, T. (2022). Factors That Influence Cloud Adoption in the Public Sector: The Case
of an Emerging Economy—Thailand. Cogent Business & Management, 9(1), 2020202.
https://doi.org/10.1080/23311975.2021.2020202

Popovi¢, G., Stanujki¢, D., Stojanovi¢, S. (2012). Investment Project Selection by Applying COPRAS
Method and Imprecise Data. Serbian Journal of Management, 7(2), 257-269.
https://doi.org/10.5937/sjm7-2268

Porter, M. E. (2004). Building the Microeconomic Foundations of Prosperity: Findings from
the Business Competitiveness Index. In M. E. Porter, K. Schwab, & X. Sala-i-Martin (Eds.), The Global
Competitiveness Report 2003-2004 (pp. 29-56). Oxford University Press.

Poufinas, T., Galanos, G., & Agiropoulos, C. (2021). The Impact of Competitiveness on the Shadow
Economy. International Advances in Economic Research, 27(1), 29-46.
https://doi.org/10.1007/s11294-021-09820-9

Remeikiene, R., Cepel, M., Gaspareniene, L. (2019). Evaluation of E-business Micro and Macro
Determinants by Multiple Indicators Multiple Causes Model. Engineering Economics, 30(5),
591-600. https://doi.org/10.5755/j01.e€.30.5.19639

Schitea, D., Deveci, M., lordache, M., Bilgili, K., Akyurt, i. Z., lordache, I. (2019). Hydrogen Mobility
Roll-up Site Selection Using Intuitionistic Fuzzy Sets based WASPAS, COPRAS and EDAS.
International Journal of Hydrogen Energy, 44(16), 8585-8600.
https://doi.org/10.1016/j.ijhydene.2019.02.011

Soyly, O. B., Adeleye, B. N., Ergiil, M., Okur, F, Lorente, D. B. (2023). Investigating the Impact
of ICT-trade Nexus on Competitiveness in Eastern and Western European Countries. Journal
of Economic Studies, 50(4), 773-789. https://doi.org/10.1108/JES-12-2021-0638

Stankevicienég, J., Kraujaliené, L. (2017). COPRAS Approach for Efficiency Assessment of R&D
Expenditures in Technology Transfer Process. Proceedings of 5th International Scientific Conference
Contemporary Issues in Business, Management and Education 2017, 116-126.
https://doi.org/10.3846/cbme.2017.066

Stankovic, J. J., Marjanovic, |., Drezgic, S., Popovic, Z. (2021). The Digital Competitiveness of European
Countries: A Multiple-Criteria Approach. Journal of Competitiveness, 13(2), 117-134.
https://doi.org/10.7441/joc.2021.02.07

Prague Economic Papers, 2024, 33 (2), 220-243, https://doi.org/10.18267/j.pep.857 242



Comprehensive Assessment of Enterprise Digital Competitiveness

Suryani, T,, Fauzi, A. A., Sheng, M. L., Nurhadi, M. (2022). Developing and Testing a Measurement Scale
for SMEs' Website Quality (SMEs-WebQ): Evidence from Indonesia. Electronic Commerce Research.
https://doi.org/10.1007/s10660-022-09536-w

Tleuberdinova, A., Salauatova, D., Pratt, S. (2022). Assessing Tourism Destination Competitiveness:
the Case of Kazakhstan. Journal of Policy Research in Tourism, Leisure and Events, 1-19.
https://doi.org/10.1080/19407963.2022.2027954

Trabelsi-Zoghlami, A., Berraies, S., Ben Yahia, K. (2020). Service Quality in a Mobile-banking-
applications Context: Do Users’ Age and Gender Matter? Total Quality Management & Business
Excellence, 31(15-16), 1639-1668. https://doi.org/10.1080/14783363.2018.1492874

Tus, A., Aytac Adali, E. (2019). The New Combination with CRITIC and WASPAS Methods for the Time
and Attendance Software Selection Problem. OPSEARCH, 56(2), 528-538.
https://doi.org/10.1007/s12597-019-00371-6

Wichapa, N., Khokhajaikiat, P, Chaiphet, K. (2021). Aggregating the Results of Benevolent and
Aggressive Models by the CRITIC Method for Ranking of Decision-making Units: A Case Study
on Seven Biomass Fuel Briquettes Generated from Agricultural Waste. Decision Science Letters,
10(1), 79-92. https://doi.org/10.5267/j.ds.2020.10.001

Xu, J. (2007). Business Competitiveness Improvement Based on Knowledge Generation. InY. Zhang
& M. Wei (Eds.), Towards A Responsible Success: Corporate Social Responsibility and Environmental
Management (pp. 271-275).

Xu, J., Yan, Z.,, Wang, G. (2012). A Research on Tourism E-Business of Shanxi. Eleventh Wuhan
International Conference on E-Business, 156-163.

Zaernyuk, V. M., Leonova, V. P, Egorova, E. N. (2020). Comparative Competitiveness Assessment
of Enterprises in the Gold Mining Industry (pp. 580-588).
https://doi.org/10.1007/978-3-030-40749-0 69

Zavadskas, E. K., Kaklauskas, A., Sarka, V. (1994). The New Method of Multicriteria Complex
Proportional Assessment of Projects. Technological and Economic Development of Economy, 1(3),
131-1309.

Prague Economic Papers, 2024, 33 (2), 220-243, https://doi.org/10.18267/j.pep.857 243



	1_skvar 220.pdf
	OLE_LINK9
	OLE_LINK8
	_Hlk95580493



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


