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Abstract: Entrepreneurial ecosystems are the main driver of the widespread trend of digitalization,
and they open opportunities for the advancement of the digital economy. The digital economy makes
its progress through innovative enterprises that can ensure global progress. In order to effectively use
the opportunities that open up the process of digitalization, information is needed on how much the
Republic of Serbia is able to support the process of discovering entrepreneurship, which is stimulated
by digitalization, which is the subject of this paper. The aim of this paper is to analyze the digital
entrepreneurial system of the Republic of Serbia, as well as to identify indicators that hinder the
development of this system, using appropriate instruments and methods that will be presented
in detail in the paper. The results have demonstrated that the starting point for improvement of
the digital entrepreneurial system is in the field of finance, with a particular focus on companies
in the startup and stand-up phases. Furthermore, a comparative analysis will showcase the digital
entrepreneurial system of the Republic of Serbia and the member states of the European Union,
where it will be seen that the digital entrepreneurial system of the Republic of Serbia is lagging
behind the member states of the European Union in its growth and development. The results will
serve as the starting point for policymakers to improve the process of digitalization and the digital
entrepreneurial system as a whole. The results show the starting point for the improvement of
entrepreneurship in the Republic of Serbia, that is, how small, and medium-sized enterprises can be
encouraged on the path to their successful management.

Keywords: digital entrepreneurial ecosystem; digital technologies; digital entrepreneurship; digital
systems; innovations; small and medium-sized enterprises

1. Introduction

Digitalization is a process to which a lot of scientific research is dedicated, and it is
essential because it shapes the nature and location of entrepreneurial opportunities. The
development of digitalization has encouraged the global adoption of new organizational
innovations, which will support entrepreneurial opportunities The table must appear
after the citation in the main text1]. With the development of digitalization, a new type of
regional agglomeration of economic activities is developing, identified as an entrepreneurial
ecosystem [1].

Digitalization is a process that is of defining importance for entrepreneurial ecosys-
tems. Digitalization enables digital technologies and digital infrastructures to be woven
into the economy and society [2]. Two crucial characteristics of digital technologies and
infrastructures stand out, which help to explain the transformational impact they have on
innovation and entrepreneurship. The first significant characteristic is that digital technolo-
gies and infrastructures have a general purpose. They can be applied in almost all sectors,
functions, and activities, potentially transforming them [3]. The second important charac-
teristic is that digital technologies and digital infrastructures disclose entirely new ways of

Mathematics 2021, 9, 2151. https:/ /doi.org/10.3390/math9172151

https://www.mdpi.com/journal /mathematics


https://www.mdpi.com/journal/mathematics
https://www.mdpi.com
https://orcid.org/0000-0003-2200-1357
https://orcid.org/0000-0002-4647-6026
https://orcid.org/0000-0001-9200-5092
https://doi.org/10.3390/math9172151
https://doi.org/10.3390/math9172151
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/math9172151
https://www.mdpi.com/journal/mathematics
https://www.mdpi.com/article/10.3390/math9172151?type=check_update&version=2

Mathematics 2021, 9, 2151

2 of 20

organizing. When these two characteristics are combined, they make digital technologies
and digital infrastructures more powerful, at the same time facilitating innovation of busi-
ness models [4]. Thus, it can be concluded that digitalization is a process that conditions
certain changes in the economy by enabling the execution of entirely new processes or
the execution of existing processes, in a significantly different way, which in most cases
is more efficient than the former. It is precisely these dynamics that are digitally enabled
and that emerge with the discovery of new business models that make entrepreneurial
ventures become a central driver of the development of the digital economy and allow for
the unlocking of the full productivity potential [4].

Digital entrepreneurship is a category of entrepreneurship, which is accomplished by
taking advantage of digital technologies and digital infrastructures. Digital entrepreneur-
ship can be defined as the digitalization of one or more predefined business models by
entrepreneurs in terms of distribution and workplace [5]. Furthermore, digital entrepreneur-
ship is a subcategory of entrepreneurship, which should be physically digitalized in a
traditional organization [6]. Digital entrepreneurship is an attempt by the current en-
trepreneurial environment to adapt to the needs of the digital age in the context of de-
velopmental and changing conditions [7]. Digital entrepreneurship is also a search for
opportunities through digital media and other information and communication technolo-
gies [8]. Digital entrepreneurship can also be defined as the encounter of digital information
and technology with entrepreneurs. An entrepreneur is a person who uses the internet
to create commercial opportunities, disseminate information, cooperate with customers
or partners [9]. Due to its great importance, digitalization is included in research and
encompasses the conditions of digitalization that are binding throughout the country.

The components that make up the entrepreneurial ecosystem greatly influence the
shaping of digital entrepreneurship. Entrepreneurial ecosystems encourage entrepreneurs
to generate ideas, identify and allocate resources, and take advantage of the opportuni-
ties provided by the digital marketplace, where they will gather information and create
legitimacy for innovation [5].

The entrepreneurial ecosystem has emerged as an entirely new cluster type to sup-
port the digital dynamics of discovering a new business model [10]. The entrepreneurial
ecosystem represents the community of all stakeholders who specialize in facilitating the im-
provement of business models. A brief literature review suggests a view of entrepreneurial
ecosystems as a new cluster type that characterizes the digital economy.

The latest evolution in entrepreneurial policy emphasizes a holistic and multifaceted
view of entrepreneurship, where the entrepreneurial ecosystem emerges as a result. A
holistic approach to entrepreneurship focuses on the individual, personality, and behavior,
contributing to a better understanding of entrepreneurial activity [11-13]. Furthermore,
a holistic approach advocates the research of entrepreneurial activity, not focusing on
entrepreneurial activities in isolation, but as individual behavior of entrepreneurs, which
is embedded in the local context [14-16]. The focus on entrepreneurial ecosystems draws
attention to policies and initiatives for entrepreneurship throughout the life cycle of an
entrepreneurial venture. Support for entrepreneurship must be viewed in a broader
regional context [17]. As stated in the REDI (The Regional Entrepreneurship and Devel-
opment Index) Measuring Regional Entrepreneurship Final Report, the concepts of the
entrepreneurial ecosystem and the entrepreneurship system are very similar. However, the
difference is that entrepreneurial ecosystems focus on policies and initiatives to support
entrepreneurship from policy perspectives. In contrast, entrepreneurship systems focus on
the entrepreneurial dynamics that drive productivity growth in the region [12].

The entrepreneurial ecosystem can be defined as a new way of contextualizing more
complex social systems [18]. A system is an organized set of interactive and interdependent
systems functioning as a whole to achieve a specific purpose. At the same time, an ecosys-
tem is a purposeful network of dynamic and interactive systems and subsystems that have
a variable set of privacy in today’s context [19]. The entrepreneurial ecosystem consists of
subsystems integrated into systems, which can be optimized for system performance at the
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ecosystem level [20]. According to the authors of the Global Entrepreneurship Index pow-
ered by GED], the concept of the entrepreneurship system is based on three premises, which
provide a starting point for the analysis of the entrepreneurial ecosystem [20]. The first
premise is based on the fact that entrepreneurship is based on actions taken and led by in-
dividuals, based on incentives; the second premise argues that individual action is affected
by framework conditions; while the third premise claims that ecosystems are complex,
multilayered structures in which many elements interact and affect system performance.

Entrepreneurial ecosystems can also be defined at the socio-economic level, where
they have the properties of self-organization, scalability, and sustainability as “dynamic
institutional policy, built-in interaction between entrepreneurial attitudes, abilities, and
aspirations by individuals, which drive resource allocation through creating and launching
new ventures” [21]. Entrepreneurial ecosystems are complex socio-economic structures,
which revive the actions of individual levels, where a lot of knowledge is relevant to
entrepreneurial activity and is built into the structures of ecosystems, and require action
at the individual level. Entrepreneurial ecosystems are also defined as resource alloca-
tion systems, which facilitate the allocation of resources according to productive use [22].
The widespread trend of digitalization plays a significant role in the advancement of en-
trepreneurial ecosystems, which opens the possibility for every organization to reconsider
value creation activities in the economy through business model innovations. This very
feature enables entrepreneurial ecosystems to become a key driver of progress towards a
digital economy.

Digitalization is a process that reorganizes the business activities of a company and the
entire society around digital technologies and digital infrastructure. The entrepreneurial
ecosystem represents a new form of regional joining of entrepreneurial activities, which
supports the process of discovering new radical business models, which are a challenge
for existing companies [4]. This is a unique entrepreneurial challenge that, in a way, condi-
tions companies to adopt new and more efficient practices. That is why entrepreneurial
ecosystems are significant for improving the productivity potential of the digital economy.

The authors of this paper focused on the analysis of the digital entrepreneurial system
of the Republic of Serbia, based on the report The European Index of Digital Entrepreneurial
Systems (EIDES), to make recommendations for more effective policies for progress towards
the digital economy, based on research pertaining to the degree of Serbia’s ability to support
the process of discovering entrepreneurship encouraged by digitalization. Within the
EIDES report, the Republic of Serbia was not included in the research.

In every digital entrepreneurial system, there are stakeholders, which differ from
one digital entrepreneurial system to another, as well as other elements that create certain
results within the system, i.e., innovative companies that compete with each other with
their digitally improved business models. These companies provide an “economic service”
through which they improve the digital economy by reorganizing their businesses and
creating new values. This is another reason the authors decided to lay the foundation of
the research based on the EIDES report, because it was designed to cover all aspects of this
fundamental dynamic.

At the very end, the authors will conclude which elements of the digital entrepreneurial
system of the Republic of Serbia are the least developed and thus present to policymakers
what are the “bottlenecks” that hinder the development of the digital entrepreneurial
system. After that, the weakest pillar of the digital entrepreneurial system of the Republic
of Serbia will be identified, and a comparative analysis of the digital entrepreneurial system
of the Republic of Serbia with the member states of the European Union will be presented
through the digital aspect of the observed systems.

The purpose of this paper is to diagnose the digital entrepreneurial system of the
Republic of Serbia based on its current state, according to the EIDES report, based on which
can be concluded what the recommendations for the starting point for its improvement
are. As the authors of the EIDES report recommend, the starting points for improving
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any digital entrepreneurial system are the indicators that slow it down most and hinder
its development.

After the introduction, the second part of this paper will present in detail the structure
of the digital entrepreneurship system according to the EIDES report, focusing on the
digital dimension of the digital entrepreneurship system. Then, in the third part, attention
is paid to a detailed description of the methodology, through a description of the research
questions, the research sample, and the research instruments. The fourth part focuses on
the identification of indicators of the digital entrepreneurial system of the Republic of
Serbia that hinder and slow down its development, as well as the presentation of the math-
ematical calculation which results in the formation of pillars of the digital entrepreneurial
system and the identification of the pillar that slows down the development of the digital
entrepreneurial system. The fifth part presents a comparative analysis of the digital en-
trepreneurship system of the Republic of Serbia and digital entrepreneurship systems of EU
member states, according to the EIDES report, to conclude whether the Republic of Serbia
lags behind in the development of its digital entrepreneurship system. In the final, sixth
part, the authors focused on the importance of the analysis as a potential improvement of
the regional development of the Republic of Serbia.

2. Materials and Methods
2.1. Research Method

The European Index of Digital Entrepreneurship Systems was first analyzed in a 2018
report [23]. After that, on the same basis, a report for 2019 was prepared [1]. It provides
evidence-based support for digital innovation policies and the launch of new reports.
When comparing the 2018 and 2019 reports, the 2019 index structure has been adjusted
in response to changes in available data. The names of the sub-indexes and pillars of the
digital entrepreneurial system have remained the same. However, their variables and the
composition of the indicators differ in relation to the 2018 edition.

The authors of the EIDES 2019 report define entrepreneurial ecosystems as follows:
“An entrepreneurial ecosystem is a regional community of entrepreneurs, advisors, accel-
erators and other stakeholders and specialized resources, which support entrepreneurial
stand-up, startup and scale-up and entrepreneurial opportunities in the search for digital
business models” [1]. This digital entrepreneurial transformation of the economy is very
challenging for politics.

The European Index of Digital Entrepreneurship System monitors three groups of con-
ditions in 28 EU member states. However, as mentioned in the introduction, the Republic
of Serbia is not a member state and is not covered by the report, which is why the authors
chose to focus on the analysis of the entrepreneurial system of the Republic of Serbia.

The European Index of Digital Entrepreneurship Systems monitors three groups
of conditions:

e  General framework conditions, which describe the context of conducting business in
an observed country;

e  Systemic framework conditions, which are directly related to entrepreneurial stand-up,
startup and scale-up;

e  Digital conditions (through the general framework and system framework conditions,
i.e., through their digital dimension), which describe the general level of digitalization
of an economy because they relate to entrepreneurial activities through the impact on
general framework and system framework conditions [1].

The paper’s authors focused on analyzing digital conditions, which will be explained
in more detail below. The authors of the EIDES report explained precisely how the digital
could be distinguished from the non-digital dimension of any entrepreneurial ecosystem,
which is analyzed according to their methodology. Namely, when forming the method-
ology, as previously explained, all indicators are grouped into four large groups: general
framework conditions, system framework conditions, digital framework conditions, and
digital system conditions. Each of these groups of conditions consists of their associated
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pillars, as will be explained below. Each pillar is observed in both non-digital and digital
dimensions. For example, the pillar of the digital entrepreneurial ecosystem, “culture
and informal institutions,” is part of the general framework conditions. This pillar can be
analyzed in the non-digital dimension and is defined by a specific group of questions from
the questionnaire explained below and a particular group of indicators, which correspond
to the non-digital dimension of this pillar.

On the other hand, to analyze the pillar “culture and informal institutions” in the
digital dimension, it is defined by another group of questions and another group of
indicators, which corresponds to the digital dimension, according to the authors of the
EIDES report. For the analysis to be relevant, at the very beginning, each pillar of the digital
entrepreneurial system must be viewed together with its defining indicators, i.e., it must
be considered both in its non-digital and digital dimension, to determine a statistically
significant difference between t-test and ANOVA observed categories, i.e., pillars of the
digital entrepreneurial system. After that prerequisite for further analysis, based on the
obtained results, researchers can dedicate themselves to the analysis of the pillars of the
digital entrepreneurial system, the analysis of the non-digital dimension, or the analysis of
the digital dimension of the digital entrepreneurial system. The paper’s authors decided to
focus on the digital dimension of the digital entrepreneurial system due to the importance
of digitalization in modern business.

The complete concept of The European Index of Digital Entrepreneurship Systems
is based on the literature on entrepreneurial ecosystems. The idea of entrepreneurial
ecosystems is a new approach, and it can be concluded that there is a relatively weak
theoretical basis, which still brings some ambiguities to its concept. The main strength of
an entrepreneurial ecosystem lies in its ability to fit many elements of the entrepreneurial
context, emphasizing the close relationships and interdependence of these elements to
strengthen entrepreneurial mechanisms through different parts of the entrepreneurial
ecosystem [24]. The essence of entrepreneurial ecosystems is to take advantage of as many
digital benefits as possible, which result from the rapid progress of digital technologies
and digital infrastructures, which enable the innovation of business models.

The authors of the EIDES report adopted the concept of an “entrepreneurship system”
to distinguish between the unit of analysis at the state level and the unit of analysis at the
regional level [22]. The literature on entrepreneurial ecosystems is the most appropriate
for understanding digital systems. At the same time, the authors of the EIDES report also
emphasize that the analysis at the state level is not relevant.

The EIDES research includes 16 pillars, i.e., 4 pillars derived based on 4 groups
within the general framework conditions and 12 pillars that are derived based on system
framework conditions, due to differentiation through 3 life phases of the enterprise cycle.
The authors of this paper did not focus on a complete analysis of the entrepreneurship
system at the level of the state of the Republic of Serbia, based on the EIDES report, but
only on its digital conditions.

2.2. Participants

For the purposes of this study, 16 faculties from the territory of the Republic of Serbia
were randomly selected to participate in the research. Employees at the faculties were
contacted, as well as doctoral students via e-mail, where the questionnaire distribution
process was performed according to Dillman’s approach [25]. A total of 950 questionnaires
were sent, as well as follow-up e-mail reminders, where needed. After 3 months, out of
659 questionnaires received, 300 questionnaires were valid, so that this study includes
300 respondents, of which 136 are women and 154 men, from faculties in the territory of
the Republic of Serbia. The sample of 300 respondents from different universities from
the territory of the Republic of Serbia seems to be a representative sample. The sample
consists of respondents who are doctoral students, researchers, and employees in higher
education institutions because they are people who require new scientific information
for their doctoral dissertations, which are often related to establishing new companies,
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creating new or by improving existing business processes, which are vastly more efficient
and effective than existing ones, that is, they are related to innovations that can potentially
enhance processes in modern business, and thus affect the improvement of the digital
entrepreneurial system.

2.3. Data Sample

At the very beginning, a questionnaire and a matrix of all necessary indicators were
formed, based on the EIDES report, with the researchers, i.e., the authors adding de-
mographic characteristics and questions about potentially established companies by the
respondents [1]. The formation of a questionnaire and matrix with all indicators is essen-
tial because it is the only way to adequately arrive at the indicators that slow down the
development of the digital entrepreneurial system of the Republic of Serbia.

The questionnaire was sent to employees and doctoral students from the following
universities: University of Belgrade, University of Novi Sad, University of Kragujevac,
University of Novi Pazar, University of Ni§, University of Arts in Belgrade, University of
Pristina, with temporary headquarters in Kosovska Mitrovica, University of Defense in
Belgrade, Alpha BK University, Business Academy University, International University of
Novi Pazar, Metropolitan University, Singidunum University, Union University, Educons
University, Union-Nikola Tesla University and John Nesbit University.

This research sample was made because employees in higher education institutions
and doctoral students are people who very often have innovative ideas that result in
starting entrepreneurial companies.

The questionnaire was formed on the LimeSurvey platform and delivered to the
respondents electronically. The research was conducted in the period from 1 February 2021
to 1 May 2021.

Respondents were told that the questionnaire was completely anonymous, that they
did not need to provide their personal information anywhere, nor that the records of
their answers would contain information that could reveal their identity, and that all their
answers would be used only for scientific research purposes.

The questionnaire consisted of 47 questions, which were divided into 3 groups: a group
referring to demographic data, a group asking about companies potentially established by
respondents and their statement whether they are employed or self-employed as well as
which alternative they prefer, and a group of questions based on the EIDES questionnaire.

After the answers from the questionnaire were processed, the results from the first
group of questions were obtained; that is, the demographic structure of the respondents
was formed. The study involved 300 respondents, of which the most significant number
belong to the 31 to 40 age group, or 33.67%, while only one respondent belongs to the
18 to 20 age group and only one respondent belongs to the group of respondents aged
71 +, which makes a total of 0.66% of respondents. In the sample, 45.33% were women and
54.67% were men. The most significant number of respondents completed doctoral studies,
i.e., 76.67% of respondents. When it comes to the respondents’ field of study, the most
significant number belong to the technical and technological field, i.e., 53% of respondents.
A total of 39% of respondents are from the University of Novi Sad, while 35.67% are from
the University of Belgrade.

When it comes to the second group of questions, 3% of respondents said they were
“students,” 19% of respondents said they were employed in a for-profit organization,
27.67% of respondents were employed in a non-profit organization, 15% of respondents
were employed in local or state administration, 4.33% of respondents were self-employed,
i.e., own their own company. Furthermore, 72.33% of respondents stated that they prefer
to be employed, compared to 27.67% who prefer to be self-employed. A total of 84.33% of
respondents had not started a company. In comparison, 7.33% of respondents answered
that the companies they own have existed on the market for up to 5 years, 3% of respondents
said their companies have existed between 5 and 10 years, and 5.33% of respondents said
they founded a company that has been on the market for more than 10 years.
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The last, i.e., the third group of questions, was made based on EIDES research and
consisted of 36 questions, where, for each statement, respondents were asked to indicate a
number that represents the degree of their agreement or disagreement with a statement on
a Likert seven-point scale, which was adjusted to the research.

After that, the authors focused on a detailed analysis of the indicators that are the
subject of research in this paper, which can be seen below.

2.4. Research Question and Methodology Development

The research is rooted in the basics of the EIDES research, i.e., The European Index
of Digital Entrepreneurship Systems, from 2019 [1]. The EIDES report is the basis for the
formation of the questionnaire used in the research and for the formation of the matrix,
which consists of appropriate indicators and questions from the questionnaire, which
provided the basis for evaluation of each pillar in the digital entrepreneurial system of the
Republic of Serbia, as well as the basis for pinpointing the advantages and disadvantages
of each pillar, which will be explained in more detail below.

The authors decided to focus in detail on the analysis of digital conditions. They
observed general framework conditions through non-digital and digital dimensions com-
bined, as well as systemic framework conditions through digital and non-digital dimen-
sions combined to conduct adequate analyses that represent the baseline for further analysis.

General framework conditions consist of 4 pillars:

Culture and informal institutions;

Formal institutions, regulations and taxation;
Market conditions;

Physical infrastructure.

Systemic framework conditions encompass 4 pillars:

Human capital;

Knowledge creation and dissemination;
Finance;

Networking and support.

Based on the above, the following research questions were raised:

e  RQI: What are the least developed indicators in the digital dimension of the digital
entrepreneurial system of the Republic of Serbia?

e  RQ2: What is the least developed category, that is, the pillar of the digital entrepreneurial
system of the Republic of Serbia?

Later, when adequate analyses are conducted, and it is determined between which
of the above eight categories there is a statistically significant difference, the focus will
be placed on the digital dimension of the digital entrepreneurial system of the Republic
of Serbia.

3. Results
3.1. Identification of Indicators in the Digital Dimension of Digital Entrepreneurial Systems of the
Republic of Serbia

General framework conditions and systemic framework conditions are considered
together below, in their non-digital and digital dimensions, to see if and between which
pillars of the digital entrepreneurial system of the Republic of Serbia there is a statistically
significant difference, which will provide a basis for further detailed analysis.

At the very beginning of the research, the t-test assessed whether there is a statistically
significant difference between the two groups of indicators: the first group of indicators
are general framework conditions with general digital conditions, while the second group
of indicators includes systemic framework conditions with systemic digital conditions.
Considering that p-value = 0.001, regarding p-value < 0.05, it is concluded that there is a
statistically significant difference between these two groups of indicators. The calculation
of the mean value supports the conclusion that there is a statistically significant difference
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between these two groups of indicators, with the additional conclusion that the first group
of indicators has a higher mean value compared to the second group, which would mean
that the first group of indicators, the General Framework Conditions, in its non-digital
and digital dimension, is more developed compared to the second group of indicators, i.e.,
systemic framework conditions, in its non-digital and digital dimension.

After the t-test, ANOVA was used. ANOVA, like the t-test, assesses whether there
is a statistically significant difference in the mean values of the categories that are being
compared, with the t-test being able to compare only two categories, while with ANOVA,
three or more categories can be compared. With this in mind, ANOVA was used for
variables with four and eight categories, which can be seen below.

It was first tested whether there was a statistically significant difference between the
categories that make up the general framework conditions, in their non-digital and digital
dimension, and the systemic framework conditions, in their non-digital dimension.

General framework conditions consist of the following categories:

Culture, informal institutions;

Formal institutions, regulation, taxation;
Market conditions;

Physical infrastructure.

Systemic framework conditions consists of the following categories:

Human capital;

Knowledge creation and dissemination;
Finance;

Networking and support.

As the EIDES report made a detailed matrix of which indicators each category consists
of, the paper’s authors were guided by it in researching and interpreting the results [1].

Before the ANOVA test, a test of homogeneity of variances was performed first to con-
firm that the variances within each group were homogeneous. Based on the homogeneity
test, it was concluded that the variances are homogeneous because Sig. = 0.376.

Then, the ANOVA test was performed. It was concluded that there is a statistically sig-
nificant difference between the eight categories mentioned above regarding the indicator’s
values because Sig. = 0.011, or Sig. < 0.05.

After that, a post hoc test was performed, which served to show between which
categories there is a statistically significant difference, and the post hoc test was chosen
based on the obtained conclusion that the variances are homogeneous. The LSD post hoc
test was selected, the results of which are shown in Table 1.

Table 1. Results of post hoc test.

Category 1 Category 2 p-Value

Culture, informal institutions Market conditions 0.02
Culture, informal institutions Human capital 0.01
Culture, informal institutions Knowledge creation and dissemination 0.00
Culture, informal institutions Finance 0.00
Culture, informal institutions Networking and support 0.02
Formal institutions, regulations, taxation Finance 0.02
Physical infrastructure Finance 0.02

The results of the post hoc test showed exactly between which categories there is a
statistically significant difference. Still, the authors wanted to see the value of each category
so that they could conclude which category was the most developed or underdeveloped.
Therefore, the mean value of each category was calculated. The post hoc test results can be
seen below, in Table 2, from which a conclusion can be drawn as to which category is more
developed than the others.
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Table 2. Results of post hoc test, showing which category is more developed.

Category 1 Category 2 p-Value Category 1 vs. Category 2-Mean
Culture, informal institutions Market conditions 0.02 1>2
Culture, informal institutions Human capital 0.01 1>2

Knowledge creation and

Culture, informal institutions dissemination 0.00 1>2
Culture, informal institutions Finance 0.00 1>2
Culture, informal institutions Networking and support 0.02 1>2
Formal institutions, regulations, taxation Finance 0.02 1>2
Physical infrastructure Finance 0.02 1>2

At the beginning of the analysis, general framework conditions and systemic frame-
work conditions were viewed together in their non-digital and digital dimensions, which is
adequate for conducting the analyses mentioned above. In the following, when it was de-
termined between which categories there is a statistically significant difference, the paper’s
authors focused on the analysis of the least developed categories. Between the alternative
to observe the least developed indicators in non-digital dimensions and the alternative to
observe the least developed indicators within the digital dimension, the authors decided
to observe only the least developed indicators within the digital dimension of the digital
entrepreneurial system of the Republic of Serbia. Each category consists of appropriate
indicators and questions from the questionnaire, formed based on EIDES research. After
determining each statistically significant difference between the two observed categories,
the less developed category will be identified; its structure will be presented through a
table, and the least developed indicator in its digital dimension will be determined.

Observing Culture, informal institutions, and Market conditions, it is concluded that
Culture, informal institutions are a category that is more developed than Market conditions.
As mentioned above, each category consists of specific indicators. In Table 3, one can see
the indicators that make up Market conditions in the digital dimension.

Given that Market conditions is a less developed category, we wanted to see what the
“bottleneck” was within this category. Observing the matrix and finding the least developed
indicator within the category of Market conditions in the digital dimension, we concluded
that the “bottleneck” in the Market conditions category is T-index, with a value of 0.06
in the Republic of Serbia [26]. The T-index is a percentage of the value that estimates the
market share of each country in relation to global e-commerce. The higher the T-index,
the greater the potential for e-commerce in a given country. In the Republic of Serbia, the
T-index is very low compared to the European Union countries, where it is the highest in
Germany, with a value of 5.9. The maximum value of the T-index is 100.

Table 3. The components of market conditions in the digital dimension (the table refers to the Republic of Serbia and was
made in the likeness of the EIDES report).

Market Conditions in the Digital Dimension of the Digital Entrepreneurial System of the Republic of Serbia

Indicator Indicator Value Maximum Value
Individuals using the internet for ordering goods or services 34 [27] 100
Enterprises having received orders via f:omputer-mediated 26 [28] 100
networks, % of enterprises
Enterprises total turnover from e-commerce 9 [29] 100
Enterprises turnover from web sales 9 [30] 100
T-index 0.06 [26] 100

Pay to advertise on the internet 9 [31] 100




Mathematics 2021, 9, 2151

10 of 20

Then, Culture, informal institutions, and Human capital were observed. It was con-
cluded that Culture, informal institutions was a more developed category compared to
Human capital. When looking at Human capital, the least developed indicator is the use
of the internet to take online courses, with a value of 5 in the Republic of Serbia [32]. In
Table 4, one can see the indicators that make up Human capital in the digital dimension.
This indicator implies the use of the internet to attend an online course in any subject. The
country with the highest value of this indicator in the European Union is Iceland, where
the value is 32, and the maximum value is 100.

Table 4. The components of human capital in the digital dimension—the scale-up phase of an enterprise (the table refers to

the Republic of Serbia and was made in the likeness of the EIDES report).

Human Capital in the Digital Dimension of the Digital Entrepreneurial System of the Republic of Serbia

Indicator Indicator Value Maximum Value
Internet use: finding information for goods and services 55 [33] 100
Internet use: doing an online course 5[32] 100

Then, Culture, informal institutions, and Knowledge creation and dissemination
were observed, where the category Culture, informal institutions is more developed than
Knowledge creation and dissemination. In Table 5, one can see the indicators that make
up Knowledge creation and dissemination in the digital dimension. The least developed
digital indicator within the Knowledge creation and dissemination category is software
developers, with a value of 0.36 in the Republic of Serbia [34]. Software developers represent
the number of software developers per 1000 inhabitants. The highest value of this index is
in Germany, with 6.56, while the maximum value is 100.

Table 5. The components knowledge creation and dissemination in the digital dimension—the startup phase of an enterprise
(the table refers to the Republic of Serbia and was made in the likeness of the EIDES report).

Knowledge Creation and Dissemination in the Digital Dimension of the Digital Entrepreneurial System of the

Republic of Serbia
Indicator Indicator Value Maximum Value
Employment in high tech and KIBs 4.5 [35] 100
Software developers 0.36 [34] 100

The categories observed next were Culture, informal institutions, and Finance, where
it was concluded that Culture, informal institutions is a category that is more developed
than the category Finance. In Table 6, one can see the indicators that make up Finance in
the digital dimension. It was found that three indicators are underdeveloped within the
finance category. As seen below, the Finance category is compared in two more cases with
the corresponding categories where there is a statistically significant difference. In this
and the following comparison, Formal institutions, regulations, taxation, and Finance will
be considered the two least developed indicators of the three least developed indicators
within the category of Finance in the digital dimension. We start from the indicators within
the digital conditions of Fintech, with a value of 27 in the Republic of Serbia [36]. Fintech
represents the number of companies with financial technology per 1,000,000 inhabitants.
As a constant maximum value cannot be determined in this indicator, since its limit can be
constantly moved, it was observed in relation to the maximum value in the USA, which is
10,605 for financial technology (Fintech).
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Table 6. The components of finance in the digital dimension—the scale-up phase of an enterprise (the table refers to the
Republic of Serbia and was made in the likeness of the EIDES report).

Finance in the Digital Dimension of the Digital Entrepreneurial System of the Republic of Serbia

Indicator Indicator Value Maximum Value

Fintech 27 [36] 10,605

Then, the categories Culture, informal institutions, and Networking and supporting
were observed. It was concluded that the category Culture, informal institutions, is more
developed than Networking and supporting. In Table 7, one can see the indicators that
make up Networking and supporting in digital dimension. Observing Networking and
supporting within digital conditions, the least developed indicator is the Accelerator
amounts, with the value of 0.01 [37]. This is an indicator whose maximum value is 100.
The authors of the EIDES research defined it as an indicator obtained when dividing the
number of accelerators of the EU member states and GDP per capita.

Table 7. The components of networking and supporting in the digital dimension—the startup phase of an enterprise (the
table refers to the Republic of Serbia and was made in the likeness of the EIDES report).

Networking and Supporting in the Digital Dimension of the Digital Entrepreneurial System of the Republic of Serbia

Indicator Indicator Value Maximum Value
Accelerator number 5[37] 43
Accelerator amounts 0.01 [37] 100
Meetup Events/Meetup Tech Group Indicator (MTGI) 11 [38] 100
Meetup Members/Meetup Tech Member indicator (MTMI) 1.2 [38] 10

The categories Formal institutions, regulations, taxation, and Finance were observed
as well, where it was concluded that Formal institutions, regulations, taxation was more
developed than the Finance category. In Table 8, one can see the indicators that make
up Finance in the digital dimension. As highlighted in the comparison of the categories
Culture, informal institutions and Finance, in this case, the second least developed indicator
within the category Finance in digital conditions will be observed. The first indicator is
Alternative Financing 3, as defined by the authors of the EIDES research, with a value
of 0.05 in the Republic of Serbia [39]. This indicator represents the volume of European
business per million inhabitants and is measured in millions of euros. As in this case, it is
impossible to determine the maximum fixed value; the maximum value was observed in
the countries of the European Union, where France stood out, with 217.78.

Table 8. The components of Finance in the digital dimension—the startup phase of an enterprise (the
table refers to the Republic of Serbia and was made in the likeness of the EIDES report).

Finance in the Digital Dimension of the Digital Entrepreneurial System of the

Republic of Serbia
Indicator Indicator Value Maximum Value
Alternative financing 1 0.55 [40] 4.75
Alternative financing 2 0.13[39] 1.63
Alternative financing 3 0.05[39] 217.78
Alternative financing 4 1.3 [41] 2.29

Finally, the categories of Psychical infrastructure and Finance were observed, where
it was concluded that the category of Psychical infrastructure is more developed than
the category of Finance. In Table 9, one can see the indicators that make up Finance in
the digital dimension. As previously explained, the third most developed indicator of
the three least developed indicators within the category Finance in digital conditions is
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Alternative Financing 2, where the authors of the EIDES report defined it as the total
alternative financing volume per million inhabitants, where the value of the indicator is
0.13 in the Republic of Serbia [39]. In this case, it is also impossible to determine a constant
maximum value, so the maximum value of the countries in the European Union, where
France stands out, with the maximum value of 1.63, was taken into account.

Table 9. The components of finance in the digital dimension—the startup phase of an enterprise (the
table refers to the Republic of Serbia and was made in the likeness of the EIDES report).

Finance in the Digital Dimension of the Digital Entrepreneurial System of the

Republic of Serbia
Indicator Indicator Value Maximum Value
Alternative financing 1 0.55 [40] 4.75
Alternative financing 2 0.13 [39] 1.63
Alternative financing 3 0.05 [39] 217.78
Alternative financing 4 1.3 [41] 2.29

Indicators in the digital dimension of the digital entrepreneurial system of the Republic
of Serbia that can be singled out as “bottlenecks” are those that, to the highest degree,
slow down the development of the digital entrepreneurial system of the Republic of Serbia.
These are T-index, Usage of the Internet for online courses, Software developers, Fintech,
Accelerator amounts, Alternative financing 3, and Alternative financing 2.

The systemic digital conditions of the digital entrepreneurial system of the Republic
of Serbia are less developed than the framework digital conditions. Systemic framework
conditions represent different resources available to entrepreneurial enterprises in three
phases of the enterprise life cycle—stand-up, startup, and scale-up [2]. In Table 10 it can be
seen that digital conditions in startup companies are the most underdeveloped. According
to the authors of the EIDES report, this is the phase of starting a business and refers to the
actual launch of a new entrepreneurial venture and includes early expertise of the business
model [1]. Entrepreneurs in the Republic of Serbia, whose companies are in the startup
phase, lack Software developers, Alternative financing, and Accelerators the most. They
are immediately followed by digital conditions in companies in the scale-up phase. As
the authors of the EIDES report state, the scale-up phase encompasses the scale of these
entrepreneurial ventures that have uncovered a solid business model, which is scalable.
Entrepreneurs in the Republic of Serbia, who have companies in the scale-up phase, have
the greatest difficulties using the internet to conduct online courses and fintech.

Table 10. The least developed indicators of the digital entrepreneurial system of the Republic of Serbia in the digital dimension.

General Framework Conditions

Culture, Informal Institutions Formal Institutions, Regulations Market Conditions Physical Infrastructure

T-index

Systemic Framework Conditions

Human Capital, Talent Knowledge Creations, Dissemination Finance Networking and Support
Stand-up
Startup Software developers Alternat}ve f%nance 2 Accelerator amounts
Alternative finance 3
Scaleup Usage of the Internet for online Fintech

3.2. Identification of the Pillars of the Digital Entrepreneurial System of the Republic of Serbia

As mentioned above, the paper’s authors used the EIDES report to form a survey for
the Republic of Serbia. Based on the EIDES report, the values of each pillar of the digital
entrepreneurial system in its digital dimension were calculated. The names of the variables
and the designations for them are taken from original research.
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The difference between general framework conditions and systemic framework condi-
tions is that systemic framework conditions are viewed through three phases of the enterprise
life cycle. After each pillar is calculated for each stage of the enterprise life cycle, based on
the mean values of the observed pillar in three phases, a value will be calculated that will
represent the value of the pillar in all three life phases of the enterprise cycle combined.

General Framework Conditions

DFC_P1 = Culture, informal institutions

DFC_P1 = (DFC_P1_I1 + DCP_P1_I2 + DFC_P1_I3 + DFC_P1_14)/4 D
DFC_P1 =(0.74 + 0.81 + 0.78 + 0.84) /4

Culture, informal institutions = 0.79275
DFC_P2 = Formal Institutions, Regulations and Taxation.

DFC_P2 = (DFC_P2_I1 + DCP_P2_12 + DFC_P2_I3 + DFC_P2_I4 + DEC_P2_I5 + DFC_P2_16)/6 2)
DFC_P2 =(0.40 + 0.03 + 0.16 + 0.69 + 0.48 + 0.74) /6

Formal Institutions, Regulations and Taxation = 0.41587
DFC_P3 = Market Conditions

DFC_P3 = (DFC_P3_I1 + DCP_P3_I2 + DFC_P3_I3 + DFC_P3_I4 + DFC_P3_I5 + DFC_P3_16)/6 3)
DFC_P3 = (0.34 + 0.26 + 0.09 + 0.09 + 0.00 + 0.09)/6
Market Conditions = 0.1451
DFC_P4 = Physical Infrastructure

DFC_P4 = (DFC_P4_I1 + DCP_P4_12 + DFC_P4_I3 + DFC_P4_I14 + DFC_P4_I5 + DFC_P4_16 + DEC_P4_17)/7  (4)

DFC_P4 =(0.29 + 0.19 + 0.04 + 0.06 + 0.34 + 1.00 + 0.93) /7

Physical Infrastructure = 0.406531
Systemic Framework Conditions
Stand-up

51_SDC_P1 = Human capital

S1_SDC_P1 = (S1_SDC_P1_I1 + S1_SDC_P1_I2 + S1_SDC_P1_I3)/3 (5)
S1_SDC_P1 = (0.09 + 0.50 + 0.46)/3

Human capital = 0.350317
51_SDC_P2 = Knowledge Creation and Dissemination

S1_SDC_P2 = (S1_SDC_P2_I1 + S1_SDC_P2_12)/2 (6)

S1_SDC_P2 = (1.00 + 0.27)/2

Knowledge Creation and Dissemination = 0.63495
S1_SDC_P3 = Finance

S1_SDC_P3 = (51_SDC_P3_I1 + S1_SDC_P3_12)/2 @)

S1_SDC_P3 =(0.17 + 0.18) /2

Finance = 0.17333
51_SDC_P4 = Networking and Support

S1_SDC_P4 = (S1_SDC_P4_11 + S1_SDC_P4_12 + S1_SDC_P4_13 + S1_SDC_P4_I4)/4 (8)
S1_SDC_P4 =(0.49 + 0.55 + 0.11)/3
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52_SDC_P3 = (S2_SDC_P3_11 + S2_SDC_P3_12 + S2_SDC_P3_13 + 52_SDC_P3_I4)/4

52_SDC_P4 = (S2_SDC_P4_11 + S2_SDC_P4_12 + S2_SDC_P4_13 + S2_SDC_P4_14)/4

Networking and Support = 0.419167
Startup
52_SDC_P1 = Human capital

S2_SDC_P1 =(S2_SDC_P1_11)/1

S2_SDC_P1 = (0.21)/1

Human capital = 0.21
52_SDC_P2 = Knowledge Creation and Dissemination

S2_SDC_P2 = (S2_SDC_P2_I1 + S2_SDC_P2_12)/2

S2_SDC_P2 = (0.05 + 0.00)/2

Knowledge Creation and Dissemination = 0.0243
S2_SDC_P3 = Finance

S2_SDC_P3 = (0.12 + 0.08 + 0.00 + 0.57)/3

Finance = 0.190865
52_SDC_P4 = Networking and Support

S2_SDC_P4 =(0.12 + 0.00 + 0.11 + 0.12) /4

Networking and Support = 0.086595
Scale-up
53_SDC_P1 = Human capital

S3_SDC_P1 = (S3_SDC_P1_I1 + S3_SDC_P1_12)/2

S3_SDC_P1 = (0.55 + 0.05) /2

Human capital = 0.3
S3_SDC_P2 = Knowledge Creation and Dissemination

S3_SDC_P2 = (S3_SDC_P2_I1 + S3_SDC_P2_12)/2

S3_SDC_P2 =(0.29 + 0.29) /2

Knowledge Creation and Dissemination = 0.29
S3_SDC_P3 = Finance

S3_SDC_P3 = (S3_SDC_P3_I1)/1

S3_SDC_P3 = (0.00)/1

Finance = 0.00
53_SDC_P4 = Networking and Support

S3_SDC_P4 = (S3_SDC_P4_11 + S3_SDC_P4_12)/2

S3_SDC_P4 = (0.13 + 0.29) /2

Networking and Support = 0.21
SDC_P1 = Human capital, using (5), (9) and (13)

©)

(10)

(11)

(12)

(13)

(14)

(15)

(16)
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SDC_P1 = (S1_SDC_P1 + S2_SDC_P1 + S3_SDC_P1)/3
SDC_P1 = (0.350317 + 0.21 + 0.3)/3

Human capital = 0.286105
SDC_P2 = Knowledge Creation and Dissemination, using (6), (10) and (14)

SDC_P2 = (S51_SDC_P2 + S2_SDC_P2 + S3_SDC_P2)/3

SDC_P2 = (0.63495 + 0.0243 + 0.29)/3

Knowledge Creation and Dissemination = 0.316416
SDC_P3 = Finance, using (7), (11) and (15)

SDC_P3 = (S1_SDC_P3 + S2_SDC_P3 + S3_SDC_P3)/3

S3_SDC_P3 = (0.17333 + 0.190865 + 0.00)/3

Finance = 0.00
SDC_P4 = Networking and Support, using (8), (12) and (16)

SDC_P4 = (S1_SDC_P4_ + S2_SDC_P4 + S3_SDC_P4)/3

53_SDC_P4 = (0.419167 + 0.086595 + 0.21) /3

Networking and Support = 0.21

Based on the mathematical calculation above and Table 11, it is concluded that the
Finance pillar of the digital entrepreneurial system is the least developed in its digital
dimension, with a value of 0.12224.

Table 11. The pillars of the digital entrepreneurial system of the Republic of Serbia, in their digital
dimension, with the identification of the least developed pillar.

Digital Pillars of the Digital Entrepreneurial System of the Republic of Serbia

Pillar Pillar Value
Culture and Informal Institutions 0.79275
Formal Institutions, Regulations and Taxation 0.41586
Market Conditions 0.14510
Physical Infrastructure 0.40653
Human Capital 0.28610
Knowledge Creation and Dissemination 0.31641
Finance 0.12224
Networking and Support 0.23858

All values in the table are normalized, where the lowest value is 0, while the highest
is 1, making it easier for the reader to understand how weak or strong each pillar is.

4. Discussion

The Republic of Serbia, according to the Statistical Office of the Republic of Serbia,
and according to the 2019 census, has 6,945,235 inhabitants [42]. According to the World
Bank, GDP per capita for 2020 is USD 7673, or 755,335 Serbian dinars [43].

As shown in Figure 1 and Table 11, the following classification of the pillars of the
digital entrepreneurial system of the Republic of Serbia, observed in its digital dimension,
from the least developed to the most developed, can be made:
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Finance;

Market conditions;

Networking and support;

Human capital;

Knowledge creation and dissemination;
Physical infrastructure;

Formal institutions;

Culture and informal institutions.

Republic of Serbia

Digital score
Culture and Informal

Institutions
08 F | Instituti
titut
Networking and Support 0.6 orma sty |ons,.
Regulations and Taxation
0.4
0.2
Finance 0 Market Conditions

Knowledge Creation and

. L Physical Infrastructure
Dissemination

Human Capital

Figure 1. Values of pillars in the digital entrepreneurial system of the Republic of Serbia, in their
digital dimension.

Evaluation of the digital entrepreneurial system of the Republic of Serbia in its digital
dimension is calculated as a mean value and is 34, while the highest score is 100.

Finances affect the availability of different forms of financing for new ventures. As it
could be concluded from the previous part where the least developed indicators within the
category of Finance were analyzed, entrepreneurs in the Republic of Serbia have the biggest
problem with alternative financing and fintech. There are not enough available alternative
sources of funding in the Republic of Serbia, which would help entrepreneurs in the startup
and scale-up phase of their entrepreneurial business ventures to overcome the crises that
await them. On the other hand, Fintech, as a symbiosis of technologies and customer
services for the financial market, is also a “bottleneck” of the digital entrepreneurial system
of the Republic of Serbia. It can be concluded that Finance is the primary field in which
policymakers should work to enable further development of the digital entrepreneurial
system of the Republic of Serbia.

The most developed pillar of the digital entrepreneurial system of the Republic of
Serbia, in its digital dimension, is Culture, informal institutions, that is, a group of indicators
that affect the individual attitude towards entrepreneurship as a career choice.

Comparing the digital dimension of digital entrepreneurial systems of the EU member
states, from the EIDES report, it is concluded that the Republic of Serbia is lagging behind
the EU member states. In Table 12, you can see where the Republic of Serbia is compared
to the European Union member states.
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Table 12. Comparison of the Republic of Serbia and EU member states, based on the digital en-
trepreneurial system.

Digital Entrepreneurial System, Viewed in the Digital Dimension

Country Score
Republic of Serbia 34.0
Greece 47 .4
Bulgaria 47.8
Romania 50.5
Croatia 54.4
Italy 55.6
Portugal 56.5
Latvia 57.2
Poland 57.2
Cyprus 58.2
Slovakia 58.8
Hungary 59.9
Slovenia 62.1
Spain 65.8
Czech Republic 66.1
Lithuania 66.6
France 67.1
Austria 70.1
Malta 70.8
Ireland 73.7
Belgium 73.8
Estonia 744
Germany 78.7
Finland 81.3
Luxembourg 81.8
Denmark 83.4
United Kingdom 85.1
Sweden 85.2
The Netherlands 86.3

The authors of this research focused on the digital dimension of the digital entrepreneurial
system of the Republic of Serbia. Still, it is recommended that the entrepreneurial system pol-
icy consider both stand-up, startup and scale-up comprehensively and consider the dynamics
of the ecosystem as a whole.

Once the “bottlenecks” of the digital entrepreneurial system have been identified, they
must actively involve all ecosystem stakeholders for entrepreneurial ecosystem policies to
be successful. Entrepreneurial ecosystem policies require a long-term approach.

The policy approach to the entrepreneurial ecosystem is likely to pose significant
challenges to policy-making and implementation institutions as they are in many cases
shaped in the traditional way of decision-making. One of the proposals for overcoming
this problem is to form partnerships with regional organizations, which have the author-
ity and are sufficiently committed to undertaking long-term processes to help improve
entrepreneurial ecosystems.

The authors propose several solutions for the successful implementation of the im-
provement of entrepreneurial ecosystems:

e To combine regional and national approaches;

e  That the structures and processes of the entrepreneurial ecosystem differ at different
levels of policy implementation;
To foster learning and exchange of experiences across the region;
To approach the entrepreneurial ecosystem in such a way as to understand how
entrepreneurial ecosystems work [44].
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As mentioned at the outset, entrepreneurial ecosystems are driven by the process of
digitalization and close coordination between the entrepreneurial ecosystem and digital-
ization policies is needed.

5. Conclusions

Entrepreneurial ecosystems can be viewed as systems whose purpose is to enable
and facilitate the allocation of resources for productive purposes. They are made possible
by the ubiquitous trend of digitalization, which is advancing day by day and constantly
opens up opportunities to re-examine an organization and whether it creates new values
in the digital economy through innovations in its business model. This is precisely the
feature that makes entrepreneurial ecosystems a key driver of progress towards the digital
economy [4].

The characteristics of the entrepreneurial ecosystem make the entrepreneurial ecosys-
tem a vital policy challenge because the entrepreneurial ecosystem should be viewed as a
systemic process, the dynamics of which are not easy to reduce to actions at the enterprise
level, which can be easily concluded from the presented research.

Entrepreneurial ecosystems can be understood as a process that is mainly observed at
the regional level. They consist of regional stakeholders and resources that specialize in
facilitating the assessment of stand-up, startup, and scale-up of new ventures. Since the
authors of the EIDES report took into account that this regional dimension is unavailable
due to lack of supplements, they formed an EIDES score based on pillars grouped into
general and systemic framework conditions governing entrepreneurial ecosystem dynam-
ics. As general conditions represent conditions at the national level that are more or less
similarly applied to all regional clusters, they are better suited for resolution at the state
level. Systemic conditions tend to show more regional variations because they represent
the characteristics of regional communities. That is why the EIDES index measures both
types of conditions. It uses data at the national level for general conditions and actions at
the regional level to solve systemic framework conditions, which was an excellent starting
point for researching the digital entrepreneurial system of Serbia.
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