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Abstract

The aim of the research is to assess development of
entrepreneurship infrastructure of various countries according
to opinions of experts from these countries. The elements were:
knowledge and technology transfer infrastructure; commercial

and professional infrastructure; production and information
@ infrastructure; market infrastructure; institutions providing easy
access to existing markets; social and cultural infrastructure. The
research is based on methods of economic analysis, analogies,
generalizations, classification, system and structural approaches.
Information from the Global entrepreneurship monitoring project report
for 54 countries was used as input data. The estimation of the distribution
of indicator values on the effectiveness of the six main infrastructure
elements of business development reflecting the opinions of experts from
these countries with the use of mathematic models of normal distribution.
During the study we determined the average indicator values characterizing
experts ‘ opinions on the effectiveness of each of the six key infrastructure
elements of business development on a scale of ten; the intervals of their
changes characteristic for the majority of countries were also considered.
New knowledge about the effectiveness of infrastructure elements of
business development in various countries has been obtained.
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Evaluacién de Infraestructura Empresarial en 2018

Resumen

Elobjetivo delainvestigacion es evaluar el desarrollo delainfraestructura
empresarial de varios paises de acuerdo con las opiniones de expertos
internacionales. Los elementos en consideracion fueron: infraestructura
de transferencia de conocimiento y tecnologia; infraestructura comercial y
profesional; infraestructura de produccion e informacion; infraestructura
de mercado; instituciones que faciliten el acceso a los mercados existentes;
infraestructura social y cultural. La investigacion se basa en métodos de
analisis econémico, analogias, generalizaciones, clasificacién, enfoques
sistémicos y estructurales. Se utilizd como datos de entrada informacion
del informe del proyecto de seguimiento de la iniciativa empresarial
mundial para 54 paises. La estimacioén de la distribucién de los valores de
los indicadores sobre la efectividad de los seis principales elementos de
infraestructura del desarrollo empresarial reflejando las opiniones de los
expertos de estos paises con el uso de modelos matematicos de distribucion
normal. Durante el estudio, determinamos los valores promedio de
los indicadores que caracterizan las opiniones de los expertos sobre la
efectividad de cada uno de los seis elementos clave de la infraestructura del
desarrollo empresarial en una escala de diez; También se consideraron los
intervalos de sus cambios caracteristicos de la mayoria de paises.

Palabras clave: infraestructura empresarial; politica econdmica;
emprendimiento; pequefias y medianas empresas;
monitoreo global del emprendimiento.

Introduction

The development of entrepreneurship is based in most countries
on improving competitiveness (Pinkovetskaia et al., 2020), economic
growth (De Carolis and Saparito, 2006; Kiseleva et al., 2019), reducing
unemployment, evolving new markets, perfecting people life (Decker et al.,
2014; Simon-Moya et al., 2016; Pinkovetskaia et al., 2019). Therefore, one
of the most urgent problems solved at the state level in modern national
economies is the formation of effective infrastructure elements that ensure
the development of entrepreneurship. These infrastructure elements are a
set of interconnected objects that serve business activities. These include
organizations, enterprises, institutions, and other economic entities,
structures, and economic and social systems. Most governments, especially
those in developing countries, have made some effort and invested
resources in these infrastructure elements of enterprise development.
Business associations, universities and public organizations also play an
essential function in this.
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1. Literature review

The relevance of the problem of creating and functioning of various
types of infrastructure elements in modern national economies is reflected
in scientific publications. Business entities generate a great part to the
economicsector of their countries through the commercialization of research
and development. Therefore, one of the most essential items of business at
presentisthetransfer of knowledge and technology. Researcher Sung (2002)
in his work considered the features of the process of innovation transfer in
modern conditions. He suggested that there are four stages of knowledge
and technologies transfer: their creation, exchange, implementation in
the context of specific enterprises, and commercialization of innovations.
In the article of Gunsel (2015) using the example of 33 Turkish firms, the
effectiveness of information exchange and transfer of advanced technologies
in developing countries is considered. Dickerhof (2010) drew attention to
the need for huge expenditures on the development of technologies and
equipment in the field of microsystem technology. Therefore, the opening
firms in this industry requires corporations to share their technologies and
applied achievements along with their knowledge.

Due to the small number of their teams, entrepreneurs are forced to
outsource a number of functions. This includes such functions as accounting
and reporting, legal and information and consulting services. Professional
consultants are needed not only to help start and manage new businesses,
but also to connect entrepreneurs with experts and support systems. This
conclusion follows from the article by sh. Robinson and Stubberud (2014)
and a research document of the World Bank (InfoDev, 2010).

The work of Obokoh and Goldman (2016) emphasizes the need to
provide reliable infrastructure as a key factor in business sphere of countries.
This study, based on an analysis of the situation in Nigeria, shows that
the lack of production infrastructure negatively affects the performance
of entrepreneurs who have to bear high costs for self-sufficiency in
electricity and road rehabilitation on their own. The role of advanced
information technologies in the activities of enterprises, including small
ones, is significant. This is shown in article of Gare and Melin (2011), which
examines communication and data transmission systems available in
various countries and used by entrepreneurs. Calderon and Serven (2004)
conducted a practical assessment of the influence of industrial sector on
increase for 100 countries in the period from 1960 to 2000.

The features of small and medium enterprises in rapidly expanding
regional markets of South, East and South-East Asia are considered by
Vandenberg et al. (2016). This monograph shows the effectiveness of free
and open markets where no business entity has the right to set prices, were
changes in demand cause changes in supply and vice versa. A study by
Kemp at al. (2003) discovers that exists 37 limits that can avoid firms from
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getting in the market, hindering the controversial process. Issues such as
the size of barriers, their stability, and methods of measuring barriers are
considered. The paper by Panayotis (2010) demonstrates that easy market
entry increases supply, lowers prices, and intensifies innovation. This paper
describes the 13 most important sources of regulatory barriers and assesses
their role.

The results of research by Alvarez et al. (2011) and Gaganis et al. (2018)
show that informal factors, namely norms in culture and social spheres,
also the public image of businessmen have a significant impact on the
development of entrepreneurship in the European Union.

2. Methodology

As areview of previous research shows, the main infrastructure elements
that ensure the development of entrepreneurship in modern countries are:

- knowledge and technology transfer infrastructure.

- commercial and professional infrastructure.

- production and information infrastructure.

- market infrastructure.

- institutions that provide easy access to existing markets.
- social and cultural infrastructure.

The aim of our research was to assess the effectiveness of the main
infrastructure elements of business development in various countries,
according to experts from these countries. At the same time, the tasks
of identifying countries with high and low levels of effectiveness of each
of the main elements, as well as the medium indicators of the analyzed
values and their intervals of change, typical for most of the countries under
consideration, were solved.

Surveys of experts in various countries are devoted to studying the
features of entrepreneurship in modern national economies, the results of
which are combined in a General report on the Global entrepreneurship
monitor project (2019). Our research based on the data of discussing report
for 2018, reflecting the opinions of experts on the effectiveness of the
main infrastructure elements of business development. For each country,
the monitoring process identified the views of at least 36 highly qualified
experts. Experts assessed the level of efficiency of the six infrastructure
elements of entrepreneurship mentioned above on a ten-point scale. A
value equal to 1 corresponded to a very low level of efficiency, while a value
equal to 10 corresponded to a very high level. The average indicators for
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experts living in each country are presented in table 11 of the above report
on the Global enterprise monitoring project.

This report provides data for 54 countries. It contains the opinions of
experts from 21 European countries, 14 Asian countries, 11 Latin American
countries, 6 African countries and 2 North American countries. Mentioned
countries are distributed by income level as follows: 32 states have high
incomes, 14 countries have medium incomes, and 8 countries have low
incomes.

In the course of our research, we considered indicators that characterize
the opinions of experts on the effectiveness of each of the six infrastructure
elements of business development in all 54 countries.

Three hypotheses (H) were checked in the process of our study:

- Hai - at the moment, there are great contrasts in the indicators that
characterize the effectiveness of infrastructure elements of business
development in the countries under consideration.

- H2 - stage in the income of population is not influence on maximum
and minimum size of six indicators.

- Hs3 - territorial position of countries is not influence on maximum
and minimum size of six indicators.

The checking of such hypothesis was made with mathematical modeling
practical information on the base of density indicators of the countries
(Pinkovetskaia, 2015). Elaborated models were consumed for establishment
of parameters for approximating the practical data. During elaborating the
mathematical models, we applied the practical information provided in
table 11 of the Global enterprise monitoring.

3. Results

As indicated above, the assessment (on a ten-point scale) of the
distribution of indicators that characterize expert opinions was based on the
development of appropriate models that approximate the initial empirical
data. The developed economic and mathematical models describing the
patterns of regional distribution of performance indicators of the above six
infrastructure elements of business development in 54 countries have the
following form:
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Econometric analysis using Kolmogorov-Smirnov, Pearson, and
Shapiro-Wilk checks demonstrated good quality level models (1)-(6).

4. Discussion

Applying the mathematical models (1)-(6), we achieved that were
revealed indicator values that describes the opinions of experts on the
effectiveness of implementation of each of the six areas of public policy in
different countries (table). The medium values are in columns 2 and 3 of
this table describes the intervals of change in the indicator values for most
(68%) countries.

Infrastructure elements of business development %g?&ggn mg‘s Cig;llllnlct‘}lies
1 2 3
1. Knowledge and technology transfer

Shfrastructure > 439 | 343535

2. Commercial and professional
infrastructgre 5-46 4.68-6.24

. Production and information
3 infrastructure 7-04 5-99-8.,09
4. Market infrastructure 5.77 4.73-6,81
5. Institutions that pII‘gX}cli(eéteSasy access to existing , 3.89-5.53
6. Social and cultural infrastructure 5.39 4.26-6.52

Table. Values of indicators that characterize the opinions of experts
(on a ten-point scale)

Note: Achieved by the authors

According to the data from the table, experts from 54 countries
considered that the highest level of development was characteristic of
production and information infrastructure. The corresponding average
value of the indicator on a ten-point scale exceeded 7. Average values from 5
to 6 units occurred in 2018 for such elements of the business infrastructure
as market, commercial and professional infrastructure, as well as social
and cultural infrastructure. The least developed elements in 2018 were, on
average, institutions that provide easy access to existing markets, as well as
knowledge and technology transfer infrastructure.

The average value of the indicator for knowledge and technology
transfer infrastructure in 2018 was 4.39. The stage of this indicator more
big than the upper limit of the interval (from 5.52 to 6.41) given in column
3 of the table was observed in such countries as Japan, Qatar, Taiwan,
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Indonesia, Luxembourg, the Netherlands, Switzerland, and Iran. These
countries are located in Asia (Qatar, Japan, Taiwan, Indonesia, and Iran)
and Europe (Luxembourg, the Netherlands, and Switzerland). They showed
high (Luxembourg, the Netherlands, Switzerland, Japan, Qatar, Taiwan),
medium (Iran) and low (Indonesia) incomes. Here and further, data on
household income in 2018 were taken based on the data provided in the
report on the Global entrepreneurship monitoring. Values of this indicator
that are lower than the lower limit of the interval occurred in Mozambique,
Morocco, Egypt, Angola, Saudi Arabia, Russia, Sudan and Cyprus. These
countries are located in Asia (Saudi Arabia), Africa (Mozambique, Morocco,
Egypt, Angola, and Sudan) and Europe (Russia, Cyprus). They had high
(Saudi Arabia, Cyprus), medium (Russia) and low (Mozambique, Morocco,
Egypt, Angola, Sudan) incomes.

The medium value of the index for commercial and professional
infrastructure in the countries under review was 5.46. Maximum level of the
index (from 6.29 to 6.77) was in following countries Taiwan, Qatar, China,
Greece, Indonesia, Iran, Switzerland, the United States, Austria, Canada,
the Netherlands. These countries are located in Asia (Taiwan, Qatar, China,
Indonesia, and Iran), North America (Canada, USA) and Europe (Greece,
Switzerland, Austria, and the Netherlands). They had high (Taiwan, Qatar,
Canada, USA, Greece, Switzerland, Austria, the Netherlands), medium
(China, Iran) and low (Indonesia) incomes. Low values (from 4.62 to
3.89) were observed in Mozambique, Ireland, Cyprus, Saudi Arabia, Chile,
Panama and Peru. These countries are located in Latin America (Chile,
Panama, and Peru), Africa (Mozambique), Asia (Saudi Arabia) and Europe
(Cyprus, Ireland). They had high (Ireland, Cyprus, Panama, Chile, Saudi
Arabia), medium (Peru) and low (Mozambique) incomes.

The medium value of the index for the production and information
infrastructure of entrepreneurship in 54 countries was 7.04. Values of
this indicator above the upper limit of the range (from 8.09 to 9.03) were
observed in such countries as Chile, Japan, Colombia, Austria, Germany,
the Netherlands, Switzerland, and Taiwan. These countries are located in
Asia (Taiwan, Japan) Latin America (Chile, Colombia) and Europe (Austria,
Germany, the Netherlands, and Switzerland). These countries (except
Colombia) had high incomes. In Colombia and Indonesia, the income of
the population was at an average level. Values lower than the lower limit
of the range (from 5.99 to 4.37) were found in Lebanon, Angola, Puerto
Rico, Madagascar, Mozambique, Israel, Sudan, and Italy. These countries
are located in Latin America (Puerto Rico), Europe (Italy), Asia (Lebanon,
Israel), and Africa (Madagascar, Mozambique, Sudan, and Angola).
They had high (Puerto Rico, Italy, Israel), medium (Lebanon), and low
(Madagascar, Mozambique, Sudan, and Angola) incomes.
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The medium value of the index describing the market infrastructure
and the effectiveness of state programs for business development in the
countries under review was 5.77 in 2018. Values of this indicator above the
upper limit of the range (6.81) were observed in such countries as Turkey,
Russia, Qatar, Indonesia, Iran, Colombia, Poland, Japan, South Korea, and
Sudan. Six countries are located in Asia (Indonesia, Qatar, Turkey, Iran,
Japan, and South Korea), two in Europe (Poland, Russia), one in Latin
America (Colombia) and Africa (Sudan). There are countries characterized
by high (Qatar, Japan, South Korea, Poland), medium (Turkey, values of
the indicator less than the lower limit of the interval (from 4.73 to 4.14).
Low indicators occurred in such countries as Uruguay, Luxembourg, India,
Panama, Croatia, Canada, Israel, and Peru. They are located in Europe
(Croatia, Luxembourg), Asia (India, Israel), North and Latin America
(Canada, Uruguay, Peru, Canada, Uruguay, and Panama). These countries
had high (Croatia, Luxembourg, Canada, Panama, Israel) and medium
(Uruguay, Peru,) and low (India) incomes.

The medium value for the countries under review for institutions that
provide easy access to existing markets was 4.71. The highest values of the
indicator (from 5.60 to 6.67) took place in 2018 in such countries as Israel,
Greece, Luxembourg, Indonesia, Iran, the Netherlands, Qatar, Austria,
Taiwan. These countries are located in Asia (Taiwan, Israel, Indonesia, Iran,
Qatar) and Europe (Greece, Luxembourg, the Netherlands, Austria). They
had high (Taiwan, Israel, Qatar, the Netherlands, Greece, Luxembourg,
the Netherlands, Austria) and average (Iran) incomes. Values lower than
the lower limits of the range (from 3.73 to 3.30) were observed in seven
countries: Mozambique, Morocco, Cyprus, Madagascar, Russia, Sudan and
Panama. They are located in Latin America (Panama), Africa (Mozambique,
Morocco, Madagascar, and Sudan) and Europe (Russia, Cyprus). They had
high (Panama, Cyprus), medium (Russia) and low (Mozambique, Morocco,
Madagascar, Sudan) incomes.

The average value of the social and cultural infrastructure indicator for
54 countries was 5.30. Values above the upper limit of the interval (from 6,
69 to 8.08) was noted in countries such as Colombia, UAE, Netherlands,
Iran, Qatar, Lebanon, China, USA. These countries are located in Asia
(UAE, Iran, Lebanon, Qatar, and China), North and Latin America (USA,
Colombia) and Europe (Netherlands). They had high (USA, Netherlands,
Qatar, UAE), average (Iran, Lebanon, Colombia, China) incomes of the
population. Values lower than the lower limit of the interval (from 4.21
to 3.05) were found in Mozambique, Slovakia, Cyprus, Brazil, Bulgaria,
Uruguay, Italy, Japan, Slovenia and Madagascar. These countries are located
in Europe (Bulgaria, Italy, Slovakia, Slovenia, and Cyprus), Asia (Japan),
Latin America (Brazil, Uruguay) and Africa (Mozambique, Madagascar).
They had high (Italy, Slovakia, Slovenia, Cyprus, Japan), medium (Brazil,
Uruguay, Bulgaria) and low (Mozambique, Madagascar) incomes.
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Information demonstrated in column three of the table indicated
considerable contrast of the level six indexes by country. That is why
hypothesis 1 was affirmed. The analyzing of the roster of countries with
maximum and minimum level for the six indexes demonstrates that
relationship between territorial position and incomes of population in the
countries does not confirmed. So we can make outcome on confirming
hypotheses two and three.

Conclusion

The research has achieved its goal. Novelty and originality of our study
include:

- the medium level index and their intervals of change describing the
ten-point scale of experts’ opinions on the effectiveness of business
development infrastructure were determined for most countries.

- the countries with maximum and minimum values for six indexes
were calculated.

- it is demonstrated that the highest medium value for countries is
marked by an indicator that, according to experts, characterizes the
efficiency of production and information infrastructure.

- it is proved that the lowest medium value for countries is typical
for such an indicator as the efficiency of knowledge and technology
transfer infrastructure.

- it is shown that the values of each of the six indicators under
consideration are significantly differentiated across 54 countries.

- relationship between maximum and minimum indexes values and
territorial position and incomes of population in the countries did
not confirmed.

The calculated mathematical models can be consumed in following
research. The revealed new information can be applied in the pedagogical
work of universities. Results of research are of interest for the state
management in the formation and realization of development of the
entrepreneurship.

Further research may be related to the study of the effectiveness
of the implementation of six elements of the enterprise development
infrastructure according to the Global entrepreneurship monitoring project
in the following years.
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