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STATE SUPPORT FOR
THE DIGITALIZATION OF SMES
IN EUROPEAN COUNTRIES

Abstract

COVID-19 and Russias war against Ukraine have created many challenges for the
business models of SMEs, stimulating them to develop alternative forms of business.
Among the key alternatives, one should single out digitization. However, imperfections
of Ukraine’s state support system for digital transformation necessitate adapting the
positive practice of leading countries with excellent business digitalization. Therefore,
this paper structures the practical experience of state support of European countries in
the digitalization of SMEs. The study conducts a cluster analysis to identify countries
whose experience in state support for business digitalization is the best for adoption.
Clustering employed the criterion of using key digitization instruments: internet of
things, integration of business processes into electronic processes, digital integration
with customers/suppliers, cloud services, big data analysis, and artificial intelligence.
Thus, 4 clusters were identified (the first cluster comprises 16 countries, the second
- 2, the third - 5, and the fourth - 7). These findings contributed to the selection of
some key measures. They included: expanding the financial capabilities of SMEs to
adopt digital technologies in their processes; formation of digital hard skills among
entrepreneurs and increasing the personnel potential of SME digitization; creation of
a favorable business environment to stimulate the digital activity of SMEs; and popu-
larization of business digitalization strategy as a component of digital transformation
strategy in society.

Keywords digital transformation, state support, small and medium

enterprises, artificial intelligence

JEL Classification M13, M15, 033

INTRODUCTION

SMEs are an essential element of countries’ national economies in the
world, contributing significantly to their development (49.7% - in the
total number of employees, 60% - in the created added value, and 50%
- in the volume of exports). However, the recent changes in the busi-
ness environment (e.g., the transition to Industry 4.0, the economic
downturn due to COVID-19, and the Russian war against Ukraine)
caused many challenges for the business models of SMEs. Thus, since
the beginning of the COVID-19 pandemic, every fourth SME entity
in EU countries is on the verge of bankruptcy; 26% of young and 18%
of experienced SMEs went bankrupt during the year. The situation is
worsening due to the shock from inflation and rising energy prices
caused by Russian aggression. The need to adapt to changing condi-
tions and maintain competitiveness stimulates SMEs to develop alter-
native business forms and diversify their offers and markets.

Business digitalization is considered a key to achieving success in the
long term. It involves implementing digital technologies that can im-
prove the ability of SMEs to collect, combine, process, and use busi-
ness data. The digitization of SME business processes can help retain
and increase the number of consumers, increase competitiveness, and
save on operating and transaction costs.

http://dx.doi.org/10.21511/ppm.20(4).2022.22
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However, the existence of both internal problems in the development of digital processes of SMEs and
those related to the imperfection of the system of state support for the digital transformation forces to
adopt the best positive practice of EU countries. SMEs face significant digital innovation barriers be-
cause of their limited resources and opportunities compared to big enterprises. Working with digital
technologies is significantly different from traditional ways of doing business. This requires moderniza-
tion of the business model and additional state assistance. Teteriatnyk (2018), Strilets (2019), and Okoi
et al. (2022) investigated the role of government in improving the productivity and growth of small
businesses. Moreover, it was found that the government’s involvement in supporting the digitalization
of SMEs is necessary.

Therefore, the issue of structuring the practical experience of state support for business digitalization
to identify those leading countries whose experience in forming a clear legal framework and adequate

state support is possible for adopting in outsider countries is relevant and necessary.

1. LITERATURE REVIEW

Digitalization is fundamental for economic growth
and job creation in modern conditions. Therefore,
its development occupies a leading place in the
Strategy “Europe 2021-2027”. Furthermore, digi-
talization is a consistent unification of all sectors
of the economy and adaptation of subjects to the
new conditions of the digital economy (Parviainen
etal., 2022).

Liu et al. (2011) described digitalization as integra-
tion of digital technologies and business process-
es into the digital economy. Bethlendi and Szdcs
(2022) considered it a transformation of products,
processes, and organizational aspects. Matt et al.
(2015) concluded that it involves transformations
in organizational methods, roles, and offers due to
the implementation of digital technologies. Finally,
Vial (2019) noted that it is improving processes by
transforming its properties using information,
computing, and communication technologies. As
a result, digitalization increases countries’ eco-
nomic security and ensures financial systems’ sta-
bility (Shkolnyk et al., 2022).

Business digitalization is a critical component of
digitalization in society. Currently, digital technol-
ogies have penetrated almost all aspects of human
life and opened new opportunities for businesses
(Simatupang & Widjaja, 2012). Digitalization not
only helps to overcome the information asymme-
try between businesses and investors (Pedchenko
et al.,, 2018) but also stimulates the development
of SMEs in other business aspects. For example,
the digitalization of banking services (Pham et
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al., 2022; Kuznyetsova et al., 2022), the insurance
market (Polinkevych et al., 2021), and the chatbots
(Jansom et al., 2022) became significantly more
developed during the COVID-19 pandemic.

Generally, business digitalization describes how
firms can improve their operations and gener-
ate value by transforming their business models
(Samper et al., 2022). Parida et al. (2019) showed
that digital technologies help innovate organiza-
tional models and offer opportunities for value
creation in industrial ecosystems. Yu et al. (2022)
noted that business digitalization models re-
fer to continuous improvement. Here, informa-
tion, computing, communication, and connec-
tion technologies are vital for an organization’s
restructuring.

Business digitalization is multifaceted, combin-
ing various tools with different goals and forcing
the reconfiguration of strategic assets. Only some
SMEs can adopt such transformations. The small-
er the company is, the less likely it will adopt digi-
tal tools and the more likely it will limit the use of
elementary services.

Business digitalization involves transformations
of business models, services, goods, and struc-
tures (Hess et al., 2016; Heavin & Power, 2018). As
a result, it accelerates the company’s economic de-
velopment, increases its productivity and perfor-
mance, minimizes transaction costs, and opens
ways to new markets (Williams, 2021). According
to Natorina (2017), digital transformations are
crucial to rational management decisions, includ-
ing digitalizing operational processes, virtualiz-
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ing employee effectiveness, and transactional pro-
ductivity systems. As for the impact of digitaliza-
tion of business on productivity, dynamic manag-
ers can harness the potential of new methods and
encourage their adoption (Li et al., 2018).

Digitalization of business is also a driving force
that contributes to its advancement. Its main ad-
vantages include saving time, increasing business
productivity, automation of production and other
internal company processes, and improving com-
munications. Moreover, it offers cross-selling/up-
selling opportunities, reaching a new level of cus-
tomer service and encouraging them to purchase
more products, introducing competitive opportu-
nities due to improved customer experience and
overall optimization. Finally, it contributes to in-
creasing GDP per capita and reducing CO2 emis-
sions (Melnyk et al., 2021). According to Reim et al.
(2022), SMEs may overcome obstacles and obtain
various benefits (e.g., hiring highly-qualified staft)
via digital technologies adoption.

Business digitalization across industries has en-
abled the internet of things (IoT), cloud comput-
ing, big data analytics, and artificial intelligence.
By employing these tools, firms can enhance
their performance (Lia et al., 2022; Polyakov et al.,
2021). Thus, business digitalization involves cyber-
physical systems, 3D printing, robotics, big data,
and the internet of things. Moreover, to achieve
success, mobile tools and applications, social me-
dia, analytical tools and applications, platforms
for communication and data sharing, as well as
collaboration applications, are necessary.

To digitize their offers, modern companies should
adopt digital tools. Ting et al. (2020) noted that
artificial intelligence (AI), 5G wireless networks,
machine learning (ML), and deep learning (DL),
as well as blockchain systems, contributed to a
unique and beneficial environment in all sectors
of the economy.

Almost a third of companies invest up to 50 mil-
lion US dollars in the automation and digitization
of business processes (Pereira et al., 2022). Thus,
Maglakelidze and Erkomaishvili (2021) found that
one of the alternative tools to overcome the chal-
lenges of the pandemic, which has given impetus
to changes in business behavior, is to increase the
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volume of sales through digital channels. It is ar-
gued that business activities have become more
favorable during the pandemic through digital
channels. Therefore, governments should provide
support programs (tax incentives and subsidies)
for SMEs.

Sestino et al. (2020) explored big data and the in-
ternet of things as tools for business digitalization
strategies. The study asserted that these technolo-
gies can increase the competitiveness of compa-
nies. Furthermore, IoT offers possibilities to ana-
lyze consumer attitudes, behavior, and intentions.

Lestari et al. (2021) highlighted the role of e-com-
merce for small businesses in improving their
operations. The results showed that non-imple-
mentation of e-commerce resulted in lower reve-
nues for small businesses than those that adopted
e-commerce. They concluded that e-commerce
could benefit both governments and small busi-
nesses in times of crisis, e.g., COVID-19.

Another essential tool of business digitalization
- digital platforms - was thoroughly researched
by Oro (2018), Li et al. (2021), and Akhter et al.
(2022). They found that digital platforms positive-
ly impact SMEs’ business innovations and recon-
figuration capabilities. An intelligent digital plat-
form that brings together innovative stakehold-
ers (e.g., government, academia, companies, and
community) enhances cooperation between vari-
ous actors interested in sharing information and
promoting and selling the results of SME activity
(Maquera et al., 2022). According to Cenamor et
al. (2019), a digital platform supports information
sharing and enables companies to unify and up-
date their data.

However, more than applying digital technologies
is needed to stimulate business digitalization. The
development of all business digitalization tools
deserves the government’s close attention and
determines the need for financial, informational,
advisory, and other types of support. Small and
medium-sized businesses should possess the nec-
essary digital strategies, capabilities, and culture
and talent growth initiatives to achieve digital
transformation successfully. Many studies are fo-
cused on the elements of a successful digital busi-
ness strategy and the role of government support
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(Matt et al., 2015; Fischer et al., 2020). SMEs need
a stakeholder collaboration strategy to adopt and
develop digitization practices (Nudurupati et al.,
2022). Due to the significant investments needed,
it could be challenging for SMEs to adopt digital
technologies. Thus, governmental support is cru-
cial here (Yuan et al., 2021).

Governments support SMEs in adopting various
digital platforms. However, the spread of such
platforms depends on the structural and politi-
cal aspects of countries and regions. For example,
OECD (2021a, 2021b), EC (2022), and GEM (2022)
showed that the country’s socio-economic and de-
mographic features, population awareness of digi-
tal tools, concentration of platforms across sectors,
and its structural aspects (freedom and the rule
of law, product market regulation and digital ser-
vices) affect the use of platforms in a country.

In response to COVID-19, countries introduced
various initiatives to promote SMEs’™ digitiza-
tion, including online platforms. However, no
conceptual approach to studying state support
for the digitalization of SMEs has been elaborat-
ed. In particular, there is a research gap in terms
of the experience of using essential tools: online
platforms, the internet of things, the integration
of business processes into electronic processes;
artificial intelligence; digital integration with
customers/suppliers; 3D printing and robotics;
big data analysis; cloud services, and others. In
addition, there are scarce studies on how the
improvement of sustainable competitiveness
can describe the development of digitalization
(Petkovski et al., 2022). Although the literature
highlights numerous tools of digital innova-
tions and their positive impact on the develop-
ment of SMEs, the interdependence between the
competencies of governments and digital inno-
vations and the positive practices of using such
dependence have been studied in a rather frag-
mentary manner.

The level of business digitization in countries is di-
rectly dependent on the favorable business envi-
ronment created by the government for the digital
transformation of society. Therefore, the purpose
of this study is to structure the practical experi-
ence of state support in European countries in the
field of digitalization of SMEs.

http://dx.doi.org/10.21511/ppm.20(4).2022.22
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2. METHODOLOGY

The paper uses cluster analysis (for grouping coun-
tries into clusters according to the level of appli-
cation of business digitization tools by SMEs).
Clustering SMEs by the level of business digital-
ization is needed to identify countries with a fa-
vorable environment for the digital transforma-
tion of enterprises since these countries are char-
acterized by adequate state support. The proposed
sequence of cluster analysis involves the following
stages:

o Stage 1: Analyzing analytical and statistical
data and forming of a database for analysis;

o Stage 2: Forming a sample of the leading indi-
cators for evaluating the digitization of SMEs;

«  Stage 3: Studying modern trends of changes in
the leading indicators (Appendix A);

o  Stage 4: Selecting software for cluster analysis;
o  Stage 5: Selecting cluster analysis criteria;

o Stage 6: Building a dendogram to form the
number of clusters;

« Stage 7: Determining the fullness of clusters;

« Stage 8: Providing key characteristics of
clusters;

« Stage 9: Generalizing conclusions.

Descriptive characteristics of cluster analysis are
given in Appendix B.

3. RESULTS

Digitalization plays a significant role in increas-
ing the sustainability of SMEs. It offers opportu-
nities to restructure industries and enhance busi-
ness competition. Companies adopt new business
models and create value propositions via digital
technologies. Therefore, SMEs enhance their per-
formance, i.e., increase effectiveness and reduce
operational costs, increase revenues, obtain more
practical knowledge and innovations, and im-
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Source: EC (2022), OECD (2021a), GEM (2022).
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Figure 1. The use of digital technologies by business entities according to size in EU countries in 2020, %

prove customer engagement. Nevertheless, SMEs’
digitization level is still deficient (Figure 1).

According to OECP calculations, other things be-
ing equal, the probability of closing an SME was
approximately 10% higher than that of enterprises
with a number of employees from 50 to 249. At
the same time, SMEs in the field of wholesale and
retail trade and hotel and catering establishments
are particularly vulnerable to the consequences of
the pandemic (OECD, 2021a). This evidence is con-
sistent with the statement about the importance
and necessity of government support for SMEs,
especially regarding the digitization of their busi-
ness processes. Therefore, the government should
promote the competitiveness and productivity of
SMEs, in particular, by encouraging the digitiza-
tion of SME business processes.

In recent years, the digitalization of business has
continued at a rapid pace. Across industries, busi-
ness entities rapidly equip their employees with
digital tools. However, smaller companies could
be more successful in this sphere. There are also
differences in implementing electronic business
among countries (Figure 2).

Thus, studies on the integration of SMEs in digi-

tal technologies in foreign countries have shown
that these processes take place most effectively in
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Finland, Denmark, and Belgium. In these coun-
tries, the level of integration of SMEs in electron-
ic business is more than 45%. On the other hand,
the level of integration in Latvia, Malta, Austria,
Luxembourg, Lithuania, and France is somewhat
lower but still relatively high.

The European Union pays considerable attention
to implementing digital technologies in busi-
ness processes, defined primarily in the strategy
‘Europe 2021-2027”. However, at the moment, the
EU member states have an unequal use of digital
tools. Therefore, in order to determine the most
successful comprehensive approaches of the gov-
ernments to stimulate business digitalization, it
is proposed to cluster countries according to the
level of implementation of all digitalization com-
ponents. Moreover, it is vital to identify those “star
countries” whose level of SME digitalization is
the highest, and, therefore, their practices are the
most successful (Table 1).

The descriptive characteristics of the cluster anal-
ysis (Appendix B) made it possible to determine
a sufficient validity of clusters: there are 16 coun-
tries in cluster 1, 2 — in cluster 2, 5 — in cluster 3,
and 7 - in cluster 4.

Therefore, the first cluster has relatively low (com-
pared to other clusters) indicators of the use of

http://dx.doi.org/10.21511/ppm.20(4).2022.22
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Source: EC (2022), OECD (2021a), GEM (2022).
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Table 1. Stages of cluster analysis

Stage 2: Forming a sample of the leading indicators for evaluating the digitization of SMEs

Statistical data on the use of digital technologies and opportunities (internet of things D1, integration of business processes into
electronic processes D2; artificial intelligence D3; digital integration with customers/suppliers D4; 3D printing and robotics D5; big data

“an.a.l'ysis D6; cloud servi;es D7).

Stage 3: Studying current trends in changes of the main indicators
_Formation of a database by country.

Stage 4: Selecting software for cluster analysis
_IPSS Statistics, Deductoﬂr Studio.

Stage 5: Selecting cluster analysis criteria

Dendrogram using the method of intergroup connections.

Combining the cluster of rescaled distances

15 20
1 1 1

Result: allocation of 4
clusters; cluster 1 — 16
countries; cluster 2 —3;
cluster 3—5; cluster4 -7

0 5 10
Bulgaria k| == ; !
Bosn & Herz 41—
Romania 21
Turkey 25—
Latvia 12
Slovakia 23
Serbia 22
Hungary 2
Poland 19—
Malta 15
Netherlands 15 J —
Belgium
Ireland
Stage 6: Building a { Spain
dendogram to formthe | Lithuania 13 -
number of clusters { Luxembourg 14
France 28 ﬂ»
Portugal 20|
Cyprus "
Czech 301
Republic 17] 34_"
Germany 1
Austria 101
Ttaly 27 4|
Finland
Denmark 18 _, L
Norway 7
Estonia 1
Sweden 24
Slovema 20| %

Dendogram of countries’ distribution according to the level of digitalization

clusters

Stage 7: Determining the

Cluster 1

Cluster 3 Denmark, Estonia,

Cluster4 Bulgaria, Bosnia and

Stage 9: Generalizing conclusions

digital technologies, particularly in artificial in-
telligence, digital integration with customers and
suppliers, and cloud services. However, it has an
adequate level of big data analysis and the use of
3D printing and robotics. This cluster includes
Austria, Belgium, Ireland, Spain, Cyprus, Latvia,
Lithuania, Luxembourg, Malta, Netherlands,
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Germany, Portugal, Slovakia, France, Croatia, and
the Czech Republic.

The second cluster showed high use of internet of
things and integration of business processes into
electronic business; the highest level of digital in-
tegration with customers/suppliers; and the popu-

http://dx.doi.org/10.21511/ppm.20(4).2022.22



larization of cloud services. This cluster includes
Greece, Italy, and Finland.

The third cluster is a leader in cloud services, big
data analysis, and artificial intelligence. It suffi-
ciently uses the internet of things and has an av-
erage level of digital integration with customers/
suppliers. This cluster includes Denmark, Estonia,
Norway, Slovenia, and Sweden.

The last (fourth) cluster is an outsider and has the
lowest indicators for all the studied indicators,
which indicates the lowest level of digitalization
of SMEs in the countries of this group. This clus-
ter includes Bulgaria, Bosnia and Herzegovina,
Poland, Romania, Serbia, Turkey, and Hungary.

The results showed that the countries of the sec-
ond and third clusters are examples to follow. In
addition, it is appropriate to study the example of
the first cluster regarding the use of big data anal-
ysis, 3D printing, and robotics. Thus, Table 2 sum-
marizes the main measures implemented by the
state bodies of the leading countries to stimulate
the digitization of business.

Problems and Perspectives in Management, Volume 20, Issue 4, 2022

Analysis of state support for digitization found
that authorities have started to implement aware-
ness-raising activities and policy actions regard-
ing online platforms (Australia, Denmark, France,
and the United Kingdom). In addition, various
support initiatives stimulate SMEs to adopt on-
line platforms, although the prevalence of online
platforms differs due to structural and procedure
causes (OECD, 2021a, 2019; EC, 2022). Among
the latest trends, it is also worth highlighting fi-
nancial support programs for the digitalization of
SMEs (Norway, Switzerland, Greece, etc.) and ad-
visory and informational support provided by the
governments.

Table 2 shows that SMEs need appropriate policies
and support programs from the government to
successfully implement digital transformations. It
is crucial to analyze the role of governmental sup-
port in increasing the harmonization of govern-
ment policies and programs with SMEs’ demands.
Therefore, the development of a conceptual mod-
el of state support for the digitization of SMEs is
necessary. This model should include main barri-
ers and challenges of SMEs digitization, govern-

Table 2. State support measures for business digitalization

Source: OECD (2021a, 2019), EC (2022), GEM (2022).

Country

State support measures for business digitalization

Estonia

i Implementation of the “Digitalization Grant” program. Providing financial support for digital technologies and robots
nd automation in the manufacturing and mining industries.

public online platform for the cooperation of SMEs wishing to digitize their business with public and private

 consultants throughout the country. The ability to implement functions: creating a digital strategy, increasing the

France

i presence on the Internet, developing the clientele, selling on the internet, etc. Consultants provide information on
i available financing options; information channels to offer data on support initiatives from the government and private
ector actors; a daily radio show that discussed future digital trends.

he government’s program “SMEs: Digital” is part of the National Government’s Strategy for Digital Growth; the

initiative “SME: Digital Features the E-Commerce Centre” is designed to help small and medium-sized enterprises with
i online sales, includes grants for private consultations to clarify and develop the potential of the company in the field of
-commerce; E-Commerce Center workshops where online selling challenges are discussed with industry experts.

i Due to the pandemic, Italian regions offer financial support to companies and self-employed workers to work from

emote work.

i home. Funding is provided to cover the cost of training and purchasing digital tools/subscriptions to digital platforms for

Digital vouchers” program support micro-SMEs with up to 10000 euros to improve digital competences, prepare a
igi re cyber security, and implement digital ma i

mplementation o
nline sales and access to free online training.

igital Trading Online Voucher. Micro-enterprises can receive a voucher for 2500 euros to develop

Luxembourg

i Adigital technology fund with co-financing from public and private actors and focusing on venture investments in
i startups working in the field of ICT and related industries, including cyber security, big data, digital health, next-
i i d communication networks, digital training{ i

ecommunications, and services.

rjformat'ion campaign to popularize the neec

ransformation among SMEs.

{ Go-digital is a program to support SMEs (up to 100 employees and a total balance sheet of up to 20 million euros) in

Germany

i consulting firms.

IT security, digitization of business processes, and digital market development, thanks to the expertise provided by

http://dx.doi.org/10.21511/ppm.20(4).2022.22
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Barriers
* lack of funding; SMEs by:
* lack of qualified specialists; .

lack of digital/technological
capabilities, skills, and
knowledge;

high cost of digital
technologies.

transformation;

digital technologies, etc.

( Goal: Accelerating the digital transformation of\

training and a course on digitization;
provision of digital services;

promotion of digital technologies and tools;
provision of funding/subsidy for digital

creation of regulations and standards of

Support drivers
development of digital technologies;
digital strategies;
culture and development of talented
digital specialists;
digital shifts in the industry; change in
the competitive environment;
changes in normative legal acts;
opportunities to increase
business efficiency.

J

-

-

Digitization Stat t for digitization of SME
of SMESs ate support for digitization o s
) Financial Consulting, information and non- Implementation of With an industry
Forms of support financial support A set of support digital payment approach or focus on
support measures (financial and non- systems and digital technologies.
\ y, financial) with an industry technologies.
approach or technology focus.
— v v v '
Types of * subsidies; « digital training and seminars * creationof a * providing access to
support « provision of to improve knowledge in mobile/digital online platforms
N~ grants; digital technologies; payment system, and electronic
« reduction * consultations on legislation in and develgpment programs,
of taxation. digital transformation. of the business * introducing
ecosystem. electronic
governance;
* strengthening G2B
interaction.

Figure 3. Conceptual model of state support for digitization of SMEs

mental functions in supporting the digitization
of SMEs, drivers for stimulating the digitization
of SMEs, and classification of existing types and
forms of state support (Figure 3).

The heterogeneity of SME actions, the multiplici-
ty of their business environments, and the urgent
challenges facing them require a fundamental re-
thinking of state policy regarding SMEs and digi-
talization. A general government approach will be
a key success factor, including effective multi-lev-
el governance mechanisms at the national and
sub-national, regional, and urban levels, interna-
tional learning, and enhanced monitoring and
evaluation capacity.

The study of the positive practice of state sup-
port for the digitalization of SMEs in these coun-
tries contributed to the selection of a number of
key forms of state support that will stimulate
the digitalization of SMEs in the global econo-
my (Figure 4). They are: financial support (fi-
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nancing programs for the digitalization of SMEs
following the example of Estonia, Slovenia, or
Luxembourg); advisory and informational sup-
port (information campaigns for the promotion
of digital technologies; seminars and trainings
on digital competencies similar to Portugal and
Germany), state online platforms (as practiced
in France), and ensuring the operation of digi-
tal payment systems and technologies, which is
envisaged by the strategy of the national govern-
ment of Denmark. Accordingly, crucial steps on
the way to stimulating business digitalization
are: expanding the financial capabilities of SMEs
to adopt digital technologies in their processes;
formation of digital hard skills among entrepre-
neurs and, on this basis, increasing the personnel
potential of digitization of SMEs; creation of a
favorable business environment to stimulate the
digital activity of SMEs; popularization of the
strategy of digitalization of business as a compo-
nent of the strategy of digital transformation of
society (Figure 4).
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Figure 4. Key measures of state support to stimulate the digitalization of SMEs in the global economy

4. DISCUSSION

The previous literature noted the existing challeng-
es of business digitalization (Lestari et al., 2021;
Liu et al, 2011; Maglakelidze & Erkomaishvili,
2021), but the importance of government support
for business digitalization, especially in countries
with a low digital transformation rating, was not
discussed in details. Scientists have identified
business digitalization as a key tool for the devel-
opment of SMEs in modern conditions (Cenamor
et al., 2019; Guseva & Legominova, 2018; Li et al.,
2018) and the importance of state support for busi-
ness digitalization (Holotiuk & Beimborn, 2017;
Hess et al., 2016; Lia et al., 2022). However, this
was done at a very general level without specifying
what the government support measures should be
and how they can solve the existing digitization
problems. There must be a variety of solutions for
all countries as each country has a different lev-

el of digital transformation. However, SMEs face
the same problems when changing their business
model in favor of digitalization. Therefore, it is im-
portant to provide small and medium-sized enter-
prises with government support to adopt digital
technologies with limited resources (information-
al, financial, or personnel). Supporting Fishchuk et
al. (2018), the state should assume several roles si-
multaneously for digital modernization and trans-
formation. They include: leader and experimenter
(attraction of innovative SMEs and IT companies
to carry out digital transformation of state bodies
and enterprises; integration of services of private
companies into their processes through online
platforms, etc.); regulator and defender (norma-
tive and legal regulation (in particular, standard-
ization), training and retraining of personnel, as
well as ensuring access to capital, etc.); and pop-
ularizer (increasing competence in data science,
artificial intelligence, and digital transformation).

CONCLUSION

A study of the process of digital transformation in
of small and medium-sized businesses is lower tha
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greatest vulnerability to the challenges of the pandemic, the Ukrainian-Russian war, and shocks from
rising energy prices. The paper substantiates the necessity of using digital technologies as an alternative
to business development in overcoming negative consequences. The results found that the level of dig-
itization of business in countries is directly dependent on the favorable business environment created
by the government for the digital transformation of society. In order to determine the countries whose
experience in state support of business digitalization is the best for adoption, clustering was carried out
according to the criterion of using crucial digitalization tools by SMEs in these countries.

The results made it possible to highlight a number of countries whose experience is sufficiently practical
and, therefore, worthy of attention in terms of adoption in countries striving for digital development.
The key positions of the state support strategies for SME digitalization in these countries became the
basis for the formation of a conceptual model of state support for SME digitalization. It includes the
following key components: the goal of SME digitalization; digitization drivers; barriers and challenges
of digitization; types and forms of state support for digitization. In addition, the study of the experience
of digitally active countries made it possible to outline the strategic prospects of digital business trans-
formation for countries with a low level of digitization. They are: expanding the financial capabilities of
SMEs to adopt digital technologies; formation of digital hard skills among entrepreneurs and, on this
basis, increasing the personnel potential of digitization; creation of a favorable business environment to
stimulate the digital activity of SMEs; and popularization of the strategy of business digitalization as a
component of the digital transformation strategy of society.
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Table Al. Initial data for the cluster analysis of countries by the level of SME digitization

Source: Authors’ elaboration.

: Integration of | Digital integration | 3D :
Country Inter.net %bu.siness procefses% ' Arti.ﬁcial with c.:ustomers/ rinters Big dat.a C|O!..Id
iof things | into electronic intelligence: suppliers, supply and | analysis | services
E processes E chain management robotics §
Austria 48 44 7 : 19 3
Belgium 25 56 8 21 5
Bulgaria 14 21 3 9 1
Bosnia and Hg[zegovina 13 25 2 11 3
Greece 21 34 4 8 2
Denmark 17 49 20 55 8
Estonia 16 22 2 61 2
Ireland 31 23 6 16 2
Spain 26 48 6 32 5
Italy 31 31 5 95 4
Cyprus 32 33 2 12 5
Latvia 25 38 5 12 2
Lithuania 24 43 3 25 3
Luxembourg 20 38 12 12 3
Malta 24 38 8 21 8
Netherlands 18 41 10 22 5
Germany 34 36 9 15 6
Norway 22 38 63 3
Poland 15 30 2 11 2
Portugal 20 51 16 16 4
Romania 9 16 1 15 1
Serbia 15 21 0 19 1
Slovakia 24 30 4 14 3
Slovenia 46 34 9 57 3
Turkey 20 27 2 19 3
Hungary 20 19 3 12 3
Finland 39 47 12 81 6
France 20 44 5 21 3
Croatia 21 22 8 39 3
Czech Republ'i‘g 28 35 3 ’s 4
Sweden 38 33 8 43 5
APPENDIX B
Table B1. Initial centers of clusters
A Cluster
Indicators ;
1 2 : 3 4
........... DL .. 48 31 v
D2 44 31 49
D3 7 5, 20
........... D4 19 95 >
D5 3 8 1
R T B 2 DI
D7 37 59 62 13

Note: Created in IBM SPSS Statistics.
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Table B2. Chronology of iterations

. Change of cluster centers
Iteration -
1 2 3 4

.......... 1 22134 9.626 19.202 8.431

2 1.302 3.209 3.200
ey 077 1070 533

4 .005 357 .089
S
.......... 6 1.559E-5 040 002

7 9.170E-7 .013 .000 .
B 5394€8 004 6855 402066
........... 2 L3ABES 001 L143E5 e 2O2ET

10 1.866E-10 .000 1.905E-6 6.281E-8

Note: Created in IBM SPSS Statistics. a: Iterations are terminated because the maximum number of iterations has been
completed. Iterations did not lead to convergence. The maximum change of the absolute coordinate for any center: 000. The
current iteration is 10. The minimum distance between the initial centers: 50.941.

Table B3. Belonging of countries to clusters

Observation

number Cluster Distance

1  Austria 1 23,517

"""" 1 21,408

"""" 4 7,781

"""" 4 10,541

"""" 2 15,85

"""" 3 23,043

"""" 3 20,860

"""" 1 25,413

"""" 1 21,001

"""" 2 14,439

"""" 1 18,057

"""" 1 17,315

"""" 1 13,654

"""" 1 14,901

"""" 1 19,951

16 Netherlands 1 27,412

"""" 1 10,133

"""" 3 11,034

"""" 4 11,618

20 portugal 1 18,696
...................... e ; o oss
...................... R ; e
""""""""""" 23 Slovakia ! 14,652
""""""""""" 24 Sovena 3 27,527
...................... S Turkey ; e
...................... ; 6 Hungary ; oo
...................... R P ; vaa0
...................... e . e
...................... e . Yo
30 CzechRepublic T 13,045
...................... e ; )2 356

Note: Created in IBM SPSS Statistics.
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Table B4. End centers of clusters

Problems and Perspectives in Management, Volume 20, Issue 4, 2022

Factor

2

Cluster

D1 Internet of things

D7 Cloud services

Note: Created in IBM SPSS Statistics.

Table B5. Distance between the end centers of clusters

Clusters 1 2 3 4
1 : 74,227 : 41,654 32,267
2. 74,227 . 33,971 93,426
3 41,654 33071 63,332
4 32,267 93,426 63,332
Note: Created in IBM SPSS Statistics.
Table B6. Number of observations in each cluster
,,,,,,,,, 16,000
CIUSLEr e
,,,,,,,,,, 5,000
,,,,,,,,,, 7,000
Valid 30,000
Missed 100
Note: Created in IBM SPSS Statistics.
Table B7. Distance of ANOVA clusters
i Cluster error
Indicators : Degrees of : Degrees of F Significance
Average square Average square
freedom freedom
312.281 S SR 64.256 ... 2B i 800
434.713 3
70.037 . 3
4581.129 L3 86816 &
8.722 3 3.296
106.924 B ALEST 262567
2328.838 3 120.006 26 19.406

Note: Created in IBM SPSS Statistics. F-criterion should be used only for description purposes, since the clusters are selected
so that the difference between observations in different clusters is maximal. The observed significance levels are not adjusted
for this and, therefore, cannot be used to test the hypothesis of equality of cluster means.
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