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Abstract: The purpose of this study is to identify the necessary public support measures for small
and medium-sized enterprises (SMEs) and provide policy makers with guidance on how to facilitate
a successful digital transformation. The study is based on a representative survey of 425 Latvian
SMEs carried out in spring 2021. We combine three analyses: a survey among SMEs, qualitative
comparative analysis and regression analysis. The results of this study show that a significant number
of SMEs are convinced that they will not be able to cope with digital transformation without various
kinds of assistance, with direct financial support from the state or EU funds and tax incentives playing
a major role. The range of public support required is rather wide, from staff training, mentoring and
increasing the potential workforce to tax relief and direct financial support. We found statistically
significant differences in public support needed depending on the size of SMEs and their ability
to independently manage digital transformation. These findings could be useful for policymakers,
managers and practitioners to identify various forms of public support that can maximize the impact
of digital transformation not only on business, but also on society as a whole.

Keywords: digital transformation; small and medium enterprises; public support

1. Introduction

The world has been increasingly moving into the digital space, partly due to the
emergence of a younger, more technologically perceptive generation. “Transform or go
home!” is a common theme in studies, reports, forums and conferences on how companies
can stay competitive in this increasingly digital world. Upon going digital, one of the
biggest takeaways is that if you are not on the web, you are not real. Unfortunately, many
business owners and managers do not understand the meaning of digital transformation
(Chonsawat and Sopadang 2020). In this age of digital transformation, the concept has
become so abstract, so broad, that it can seem confusing. Does using social media to market
your products or using cloud technology indicate that your company is undergoing a
digital transformation? Yes and no, since the digital transformation term has different
connotations for different companies (Everett 2021). The journey of digital transformation
begins with the creation of a digital version of an analogue or physical item. This shift
then leads to a shift in business operations, models, and competencies to adapt to available
technologies, and it never ends. Continuous innovation, the ability to respond quickly to
change, as well as the ability to take advantage of challenges and opportunities are required
to ensure success.

So why do we care about digital transformation, does it affect our lives? In recent
years, both policymakers (OECD 2019, 2021; The European Commission 2021) and aca-
demics (Morakanyane et al. 2017; Ziółkowska 2021; Cichosz et al. 2020) have championed
digital and green transformations as the key elements for progress and modernization of
companies and the economy, as there are benefits for both the economy and society. As per
Gartner Survey 2021 data, digital transformation is expected to fuel economic growth in
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2021, due to AI technology, quantum computing, and 5G technology, along with corporate
activism to help digital transformation become a reality (STAMFORD 2021). The World
Economic Forum believes that digital transformation has the potential to create greater
value for society than industry, especially in automatic and logistic services (WEF 2021a).
Digital transformation not only enables education and employment to move from schools
to homes, but also provides companies and governments with increasingly efficient ways
to organize processes.

In light of the importance of small and medium-sized enterprises (SMEs) to any
economy and their role as vehicles for economic growth (Wengler et al. 2021; Everett 2021;
Priyono et al. 2020; Ardito et al. 2021), the purpose of this study is to identify the necessary
public support measures for SMEs and provide policy makers with guidance on how to
facilitate a successful digital transformation.

A survey of 425 owners and managers of SMEs in Latvia, conducted using Google
Forms in February/March 2021, formed the basis of this study.

While academics focus on digitalization or digital transformation and SMEs’ public
support, our understanding of the role of public support as a facilitator of the digital
transformation of SMEs remains surprisingly incomplete. There are a number of academic
studies that show that digital transformation is critical to the modern economy as it affects
the business world in a variety of ways (Morakanyane et al. 2017; Ziółkowska 2021; Cichosz
et al. 2020). Another area of literature focuses on financial and non-financial public and
private support for SMEs, with no particular focus on digital transformation (OECD 2020;
Saksonova and Papiashvili 2021; Abel-Koch et al. 2019; Bennett 2008; Mole et al. 2017).
While the growing importance of digital transformation for companies and the economy
seems clear, support programs for how to facilitate this transformation are still unclear.
Should SMEs do this on their own, following the laws of the free market and survival of the
strongest, or should the state play an important role here? In this study, we are trying to fill
this gap in the literature, as digital transformation provides SMEs with direction to design
and implement specific digital transformation strategies, so the selection of appropriate
support initiatives can ensure their sustainable growth.

Moreover, previous literature has addressed the main barriers and challenges asso-
ciated with digital transformation, but no evidence has been provided for supportive
measures to overcome them. In this study, we have identified the main measures of public
support as derivatives of the obstacles to the digital transformation of SMEs.

In addition, the current empirical research on public support for SMEs’ digital readiness
is largely based on case studies and limited question-and-answer surveys, mostly limited
to yes and no, with no generalized or longitudinal studies (VARAM 2020; Chonsawat and
Sopadang 2020; Mole et al. 2017; Grabowski and Staszewska-Bystrova 2020). In contrast,
the answers on a 7-point Likert scale made it possible to more accurately formulate opinions
on various aspects of public support for SMEs in the process of digital transformation.

To achieve our study’s purpose and to test our hypotheses, we combine three analyses:
a survey of SMEs, a qualitative comparative analysis, and a regression analysis.

In the public and political debate, we make the following contributions to the academic
literature. Firstly, as far as the authors know, this is the first study based on an authentic
data set collected from the SMEs during full lockdown in the country for 5 months. The
survey data provide insight into the needs of SME owners and managers in an environment
where the use of digital solutions has become a matter of survival. The period 2020–2021
has been critical since SMEs did not have enough time to manage digital transformation at
their own pace, making public support vital.

Secondly, despite Latvia being a small open economy, its findings can also be relevant
internationally. Small economies, especially those engaged in digital transformation, do
not necessarily suffer from a disadvantage due to their size.

The results of this study show that a significant number of SMEs are convinced that
they will not be able to cope with digital transformation without various kinds of assistance,
with direct financial support from the state or EU funds and tax incentives playing a major
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role. The range of support required is rather wide, from staff training, mentoring and
increasing the potential workforce to tax relief and direct financial support. We found
statistically significant differences in public support needed depending on the size of SMEs
and the ability to independently manage digital transformation. To test how the need
for different types of support affects revenue, depending on the ability to independently
manage digital transformation, an ordinal logistic regression method was applied. The
results of the regression analysis confirm that there is a difference between SMEs which
can independently manage digital transformation (Group 1) and another group of SMEs
that cannot cope with it on their own (Group 2). We found that for Group 2 and SMEs with
higher needs for skills upgrading, the probability to earn higher revenues is greater. In
contrast, for Group 2, tax incentives, mentoring and public funding for research provide a
higher likelihood of higher revenue.

The next section, Section 2, discusses the theoretical background and hypotheses.
Section 3 focuses on the data and methodology. Section 4 provides the results of the
research on the types of support needed. Section 5 discusses the main findings and Section 6
concludes.

2. Theoretical Background and Hypotheses

A systematic literature review was carried out to formulate hypotheses. We started
by searching for literature in popular databases such as Scopus, Web of Science, Taylor &
Francis, ScienceDirect and others, from 2011 to 2021, using the keywords: public support
AND digitalization OR digital transformation OR new technologies AND SMEs OR Small
and Medium Enterprises OR small businesses. We have selected 785 articles that were
relevant in January 2021. Using the PRISMA search strategy, 51 literary sources were
selected (Page et al. 2021). To classify and organize the findings, we examined the results,
identified duplicates, and applied the inclusion and exclusion criteria. In order to generate
the most relevant search result, we implemented a specific syntax, and then narrowed
it down to public support for digital transformation in SMEs. When we determined the
qualitative saturation of the results (other articles did not contribute anything), we removed
repeated article citations and used the 51 best citations.

The enormous importance of SMEs in the development of the national economy is a
generally recognized fact (OECD 2020; Everett 2021; Johnson et al. 2007). SMEs make up the
bulk of the world’s businesses, providing a significant part of employment and tax revenue
to state and local budgets (Saksonova and Papiashvili 2021; Denicolai et al. 2021; Mole
et al. 2017). The same applies to the role of digital transformation, as it is a key element in
the progress and modernization of companies and the economy (Morakanyane et al. 2017;
Ziółkowska 2021; Cichosz et al. 2020). Thus, the phenomenon of digital transformation
should be studied in the context of SMEs. At the same time, SMEs are more exposed to
various risks associated with entrepreneurial activities than large companies, so it becomes
evident that there is a need to support this group of enterprises (Chonsawat and Sopadang
2020; Ziółkowska 2021). A special approach is required for the development and application
of various support initiatives, the creation of a concept that provides an understanding of
the relationship between the measures applied and the results achieved. The development
of the world economy constantly poses new challenges for any business; in recent years,
the digital transformation process has been considered one of the most important (WEF
2021b; Voß and Pawlowski 2019; Wengler et al. 2021).

What are the main challenges and barriers to digital transformation? The literature
review points to several barriers: a lack of appropriate financing possibilities, IT security
issues, insufficient digital skills of employees, shortages of IT specialists on the external
labour market, internal resistance to change, lack of managers’ knowledge about how to
accomplish change, uncertainty about future digital standards, etc. (Cichosz et al. 2020; The
Enterprisers Project 2021; Checchinato et al. 2021). These obstacles are commonly grouped
into human, technological and financial factors; however, other factors are important too,
including organizational, legal, and environmental factors (Vogelsang et al. 2019; Matt et al.
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2020). This is a fast-growing research area mainly focused on large companies, but some of
the literature is also devoted to SMEs (Abel-Koch et al. 2019; Fanelli 2021). However, the
question of what support SMEs need to overcome these barriers is still largely unexplored.
Significant resources are channelled into the digitalization of small and medium-sized
businesses; action strategies are being developed at the state and international level to
ensure an active process of digital transformation, preserve the viability of enterprises, and
ensure sustainable development (Kaur et al. 2021). In this study, we have identified the
main measures of public support as derivatives of the obstacles to the digital transformation
of SMEs. Based on a review of the literature, we assume that the types of public support to
overcome the main barriers to digital transformation are: upgrading skills, upgrading safety,
expanding the potential workforce, conducting in-house research, mentoring, reduced
taxes and fees, and direct public financial support (Bygstad and Øvrelid 2021; Priyono
et al. 2020; Truant et al. 2021; Chonsawat and Sopadang 2020). We divide our types
of support into financial initiatives (reduced taxes and fees, and direct public financial
support), technological (upgrading safety) and human (upgrading skills, expanding the
potential workforce, conducting in-house research, and mentoring). There is an opinion
among scientists and practitioners that either technological factors, such as cybersecurity,
or the human factor, such as unskilled employees, are the main barrier to the development
of SMEs (Vogelsang et al. 2019; Matt et al. 2020). However, while observing many SMEs
in Latvia before the survey, we had the impression that a lack of financial initiative is the
main problem. Therefore, we hypothesize as follows:

Hypothesis 1 (H1). Financial initiatives are the most important public support for Latvian SMEs
for successful digital transformation.

Digital technologies play a crucial role in the future success of a wide range of in-
dustries, from business management to customer experience, yet most executive teams
must overcome employee resistance to digital transformation. In reality, however, digital
transformation processes take place in different ways, opportunities for SMEs differ signifi-
cantly, and some market participants have made great progress in the implementation of
digital technologies; however, most are still lagging behind for various reasons, even post-
poning digitization, not to mention digitalization and digital transformation (OECD 2021).
A range of factors and barriers contribute to the lag in SME digitalization, including the
SMEs’ lack of information and awareness, skills gaps, capital shortages, and the absence of
complementary assets such as technology itself and organizational culture.

A smaller business is often faced with greater difficulties in adapting to new regulatory
frameworks, dealing with issues of data security and privacy, and gaining access to quality
digital infrastructure. A substantial share of SMEs have yet to invest in digital transforma-
tion, and have never implemented any digital technology (Priyono et al. 2020; OECD 2021;
Rupeika-Apoga and Solovjova 2016; Laidroo et al. 2021). Therefore, we hypothesize as
follows:

Hypothesis 2 (H2). The size of a Latvian SME affects the form of support needed.

The Digital Economy and Society Index (DESI) does not provide a direct answer to
the question about the level of digitalization of SMEs. However, analysing the structure of
the index, it can be concluded that a certain (high) level is achieved precisely due to the
element of digitalization of public services. At the same time, the element of integration
of digital technologies indicates a generally low level among enterprises; therefore, it can
be assumed that there is a corresponding problem within SMEs. Latest data of the OECD
Reviews of Digital Transformation show that more than half of the population and 67% of
the unemployed lack even basic digital skills. Latvia also has the lowest share of employed
ICT specialists in the EU, while the share of women in the sector has decreased from 30%
in 2008 to 14% in 2018. Latvian companies invest relatively little in improving the skills of
their employees, especially in ICT training, participation in lifelong learning is low and
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the involvement of low-skilled employees in adult education is even lower (OECD 2021).
Several studies confirm that digital readiness is higher for large companies than for SMEs,
and that SMEs are lagging behind (Rupeika-Apoga and Wendt 2021; Chonsawat and
Sopadang 2020; European Investment Bank 2021; Marano 2021), but what happens within
SMEs, and what kind of support do they need? Can SMEs manage digital transformation
on their own or only with public support from the state and EU funds? Therefore, we
hypothesize as follows:

Hypothesis 3 (H3). The need for public support for Latvian SMEs depends on their ability to
manage their own digital transformation.

3. Materials and Methods

Three different methods were chosen to test the hypotheses. Firstly, we conducted a
survey to obtain authentic data and insights from owners and managers of SMEs on digital
transformation.

Secondly, we performed a qualitative comparative analysis (Kruskall–Wallis H test) to
identify differences between the groups: micro, small and medium-sized enterprises, and
SMEs that can independently manage digital transformation (group 1) and a second group
of SMEs that cannot cope with this on their own (group 2). This method also allowed us to
test our hypothesis and determine how similar or different objects are (Marx 2016; Cooper
and Glaesser 2016).

Thirdly, we decided to conduct an ordinal logistic regression analysis, since this
method allows us to determine existing differences in the ability to generate higher revenues
based on the need for different support measures, depending on the ability of SMEs to
independently carry out digital transformation.

3.1. Data Collection and Sample Characteristics

To achieve the research purpose, we used an online survey as a research method
to collect data from small and medium-sized enterprises in order to obtain information
and an understanding of the real situation when companies go digital. The survey was
conducted to collect authentic data from SMEs to draw informed and unbiased conclusions
about the support needed to drive digital transformation. In this study, Micro, Small, and
Medium-Sized Enterprises are classified by the number of employees in the company in
accordance with the methodology of the European Commission (European Commission
2003).

The survey of SMEs was carried out from February to March 2021, when there was
a state of emergency in Latvia. The state of emergency began on 6 November 2020 and
ended on 7 April 2021. This was a period when restrictions to contain the spread of the
coronavirus included remote work, excluding essential workers and jobs that could not be
carried out remotely. Companies in many sectors, such as tourism, accommodation and
catering, water and air transport, retail, and others, were under pressure, and going digital
was the only possible solution for many of them to survive. Conducting a survey where
companies were constrained to provide services in the traditional way for several months
was especially important to understand the needs of companies to start or facilitate their
digital transformation.

Using literature reviews on digital transformation in SMEs (Aggarwal 2021; Chonsawat
and Sopadang 2020; Ziółkowska 2021; Verhoef et al. 2021; Priyono et al. 2020; Gregurec et al.
2021; Kaur et al. 2021), the survey questions were identified. The survey began with broad
questions concerning topics such as company size, revenue, business models, sector of the
economy and the role of the respondent, and then moved on to digital readiness, goals
and reasons, digital barriers, digital skills, risks and necessary support. Google Forms, as a
cloud-based data management tool, was used to design and develop the web questionnaire.
The scale used in the survey is a 7-point Likert scale, which is the most reliable among
Likert scales as it captures the respondents’ best sentiment. It also offers greater accuracy
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of the results and is very useful for researchers, as well as providing more data points that
can be analysed statistically.

The survey was conducted with the assistance of a consulting company whose target
audience is mainly association executives and small business owners. Also, the authors
made use of social networking sites such as LinkedIn *, Twitter *, and Facebook *; oral
communications and telephone calls with SME representatives; and online communication
with SME representatives. In addition to the target group of Latvian SMEs, the authors
contacted leading universities in Lithuania and Estonia to conduct similar surveys, which
would allow comparison of data in the Baltic States. In addition, the authors tried to reach
a wider audience in other countries through social media.

As a result, we received 433 responses from Latvian SMEs with of the following
proportions: micro-enterprises 44%, small enterprises 42% and medium-sized enterprises
13% of the sample, as well as 8 large companies from among the respondents. Since
our study is focused on SMEs, our sample includes only businesses with fewer than 250
employees and a yearly revenue of less than 50 million euros, totalling 425 companies
in Latvia. Our colleagues from Lithuania and Estonia were not as successful, as only
33 SMEs were from Lithuania and 25 from Estonia. Unfortunately, collecting data from
other countries via social media was not successful as we only received responses from 18
companies in Norway, Sweden, Malta, Singapore, and a few other countries.

In Latvia, the digital transformation of SMEs is a state priority. In the middle of 2021,
the Cabinet of Ministers approved the Guidelines for Digital Transformation 2021–2027
(Cabinet of Ministers of Latvia 2021). These guidelines describe the future set of actions,
main goals to achieve and methods of support.

In general, the situation in Latvian SMEs is similar to the average situation in the
European Union; namely, there is a lag in the level of application of digital technologies,
respectively, the successful process of digital transformation is under threat, and therefore
the provision of sustainable development as such and survival of enterprises in particular
are also threatened.

When looking at the situation in Latvia from the point of view of the DESI index used
by the European Commission to monitor the level of progress of the participating countries
in the digital sphere, it is clear that Latvia’s position is not the highest one (Figure 1).

J. Risk Financial Manag. 2022, 15, x FOR PEER REVIEW 6 of 22 

began with broad questions concerning topics such as company size, revenue, business 
models, sector of the economy and the role of the respondent, and then moved on to dig-
ital readiness, goals and reasons, digital barriers, digital skills, risks and necessary sup-
port. Google Forms, as a cloud-based data management tool, was used to design and de-
velop the web questionnaire. The scale used in the survey is a 7-point Likert scale, which 
is the most reliable among Likert scales as it captures the respondents’ best sentiment. It 
also offers greater accuracy of the results and is very useful for researchers, as well  as 
providing more data points that can be analysed statistically. 

The survey was conducted with the assistance of a consulting company whose target 
audience is mainly association executives and small business owners. Also, the authors 
made use of social networking sites such as LinkedIn *, Twitter *, and Facebook *; oral 
communications and telephone calls with SME representatives; and online communica-
tion with SME representatives. In addition to the target group of Latvian SMEs, the au-
thors contacted leading universities in Lithuania and Estonia to conduct similar surveys, 
which would allow comparison of data in the Baltic States. In addition, the authors tried 
to reach a wider audience in other countries through social media. 

As a result, we received 433 responses from Latvian SMEs with of the 
following proportions: micro-enterprises 44%, small enterprises 42% and medium-sized 
enterprises 13% of the sample, as well as 8 large companies from among the 
respondents. Since our study is focused on SMEs, our sample includes only 
businesses with fewer than 250 employees and a yearly revenue of less than 50 
million euros, totalling 425 companies in 

Figure 1. Digital Economy and Society Index (DESI) 2021 ranking (The European Commission 
2021). 

Figure 1. Digital Economy and Society Index (DESI) 2021 ranking (The European Commission 2021).

It should be mentioned that the ranking of Latvia used to be constantly higher than
the European average, but recently it has started to lag, despite the obvious progress in
development (Figure 2a). At the same time, the digitalization of public services in Latvia
is one of the highest among the countries of the European Union. However, the areas of
integration of digital technologies and human capital fall significantly behind the European
average (Figure 2b).
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3.2. Qualitative Comparative Regression Analysis

This study focuses on identifying the necessary forms of support for SMEs (Paula 2021;
Sebastian et al. 2017; OECD 2021), but the needs of medium-sized companies may differ
from those of micro-companies. Several studies confirm that digital readiness is higher for
large companies than for SMEs and that SMEs are lagging behind, but what happens inside
SMEs, and what kind of support do they need? The qualitative comparative analysis (QCA)
was carried out to test for differences in support needed by size of SMEs. The aim of the com-
parative analysis is to investigate the scope and validity of a truth statement (Kogurt 2010),
and how similar or different the objects are (Marx 2016; Cooper and Glaesser 2016).

The first step is to determine if SMEs of different sizes are interested in the same public
supporting activities, and, if not, how are they different? Public support activities were
selected based on a literature review (see Table 1). Questions regarding support needed
ranged from 1 when support was not required to 7 when support was absolutely necessary.

Table 1. Public support measures for digital transformation.

Questionnaire Items Short Source

upgrading skills S_emp_qua

(Bygstad and Øvrelid 2021;
Priyono et al. 2020; Truant
et al. 2021; Chonsawat and

Sopadang 2020 )

upgrading safety S_cyber
expanding potential

workforce S_empl_incr

conducting in-house research S_research
mentoring S_mentoring

reduced taxes and fees S_tax_relief
direct public financial support S_dir_sup

Source: authors’ work.

The next step is to identify the set of causal conditions expected to contribute to
the outcome under study. In this study, we wanted to test to what extent the need for
public support depends on the ability of SMEs to accomplish their own digital transfor-
mation. The question of the ability of small and medium-sized enterprises to digitally
transform has ranged from 1, when a company cannot digitally transform on its own, to
7, when a company could manage digital transformation on its own. We then created
two comparative groups: the first in which SMEs can independently carry out digital
transformation—scoring from 5 to 7—and the second group, in which SMEs cannot digi-
tally transform without support, scoring from 1 to 4. Using the Kruskal–Wallis H test, we
determine if there are statistically significant differences between small and medium-sized
enterprises of different sizes and the two groups depending on their ability to perform
digital transformation.
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3.3. Regression Analysis

To test how the need for different types of support affects revenue, an ordinal logistic
regression method was applied (using SPSS v20), since the data was on an ordinal scale.
The standard interpretation of the ordered logit coefficient is that, for a one-unit increase in
the predictor, the response variable level is expected to change by its respective regression
coefficient in the ordered log-odds scale (Garson 2016). The revenues were selected as de-
pendent variables, while needs for various support measures were selected as independent
variables. The input data are survey data turned into a Likert 7-point scale. The questions
regarding the required support ranged from 1 where support was not needed to 7 where
support was absolutely necessary. The lowest revenue range has the lowest Likert scale;
therefore, results should be interpreted in reverse. Table 1 summarizes the various support
measures used in regression analysis.

As there might be a difference in which support measures lead to better revenues, two
groups of SMEs were differentiated—SMEs who could perform digital transformation on
their own (answered 5–7) and SMEs who responded as being unable to perform digital
transformation on their own (1–4).

As previously mentioned, there were no multicollinearity issues within independent
variables. Therefore, we met all assumptions to perform an ordered logit regression model.
We chose to display Cox and Snell Pseudo Rˆ2, as the ratio of the likelihoods shows
the improvement of the full model over the intercept model (the smaller the ratio, the
greater the improvement) (Gauthier and Hawley 2015). We also calculated the odds ratio
additionally to better explain the results.

4. Results
4.1. Survey Analysis

In 2020, about 95,000 active enterprises were registered in Latvia (Official Statistics
Database of Latvia 2022); about 99% of them are SMEs (Ministry of Economics Republic
of Latvia 2022). According to Yamane (Yamane 1967), 398 companies are needed for a
representative sample with a confidence level of 95% and p = 0.5 for 95,000 companies. In
our case, we have 425 small and medium-sized enterprises; this amount is greater than 398
and makes our sample a representative one. Appendix A in Table A1 contains descriptive
statistics for the sample.

Firstly, to determine the reliability of the sample, common method variance was
assessed. Variance that is attributed to the selected measurement methods is known as
common method variance (Podsakoff et al. 2003). The same method may have been used
to measure two or more constructs, which can lead to an inflated or deflated correlation
between constructs (Bagozzi and Yi 1990). The existence of common method variance was
tested for via Harman’s single factor test, by using un-rotated factor solution. The first
factor accounted for only 34.207% of total variance (less than 50%) and the first five factors
accounted for 77.34%; therefore, we can conclude that there is no common method bias.
We based questions on facts and emphasized that we would maintain confidentiality of
the answers gathered. Before publishing the questionnaire, we asked some entrepreneurs
and less digitalization-oriented colleagues whether the terms used were clear and easily
understandable. We also checked the correlation for common method bias and found that
no measurement has higher than 0.7 correlation (Spearman Rank Order Correlation 2010).

To test sampling adequacy, the Kaiser–Meyer–Olkin measure was applied and the
result was 0.771, which is above 0.5; therefore further tests can be carried out. In addition,
Bartlett’s test of sphericity is significant with p value less than 0.000.

Communalities extracted were above 0.5, which was a good result (except for the
measure of dt_indep, where the communality extracted was 0.313). The factors were also
loaded in a pattern matrix based on constructs.

Cronbach’s alpha allows us to check how closely related a set of items is as a group
(Tavakol and Dennick 2011). In our data, Cronbach’s alpha is 0.754, which means that the
data are reliable (Ahdika 2017).
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Multicollinearity between independent variables can lead to false results. However, in
our study, multicollinearity is not an issue as all VIF values are smaller than 3.3 (Kock and
Lynn 2012); see Appendix A Table A2.

When using Likert scale data, the best measure to use is the mode, median or the
most frequent response (Harpe 2015; Grima et al. 2021). Table 2 summarizes the survey
responses of SMEs to the public support needed for a successful digital transformation. It
provides information based on the size of the SME and the mode for each factor.

Table 2. What kind of activities should be publicly supported for successful digital transformation?

Level of Support 1 2 3 4 5 6 7 N Mode

Number of responses to predefined items

upgrading skills (micro) 2 1 6 28 49 59 44 189 6
upgrading skills (small) 0 5 5 30 57 55 28 180 5

upgrading skills (medium) 0 1 0 3 11 15 26 56 7

upgrading skills (SMEs) 2 7 11 61 117 129 98 425 6

upgrading safety (micro) 2 9 9 44 33 50 42 189 6
upgrading safety (small) 3 8 5 32 56 48 28 180 5

upgrading safety (medium) 0 1 1 10 9 21 14 56 6

upgrading safety (SMEs) 5 32 37 208 332 377 280 425 6

expanding potential workforce (micro) 2 9 10 38 48 46 36 189 5
expanding potential workforce (small) 2 12 5 40 49 50 22 180 6

expanding potential workforce (medium) 1 0 2 9 7 19 18 56 6

expanding potential workforce (SMEs) 5 21 17 87 104 115 76 425 6

conducting in-house research (micro) 4 5 15 53 45 42 25 189
conducting in-house research (small) 3 5 11 48 46 42 25 180 4

conducting in-house research (medium) 1 1 1 10 13 17 13 56 4

conducting in-house research (SMEs) 8 11 27 111 104 101 63 425 6

mentoring (micro) 4 12 16 58 33 43 23 189 4
mentoring (small) 3 9 14 53 47 35 19 180 4

mentoring (medium) 0 1 3 17 10 15 10 56 4

Mentoring (SMEs) 7 22 33 128 90 93 52 425 4

reduced taxes and fees (micro) 3 1 4 31 28 50 72 189 4
reduced taxes and fees (small) 2 6 7 26 40 38 61 180 4

reduced taxes and fees (medium) 0 2 1 6 6 15 26 56 7

reduced taxes and fees (SMEs) 7 22 33 128 90 93 52 425 7

direct public financial support (micro) 4 2 4 27 29 39 84 189 7
direct public financial support (small) 2 3 4 25 36 41 69 180 7

direct public financial support (medium) 0 1 1 7 5 15 27 56 7
direct public financial support (SMEs) 5 9 12 63 74 103 159 425 7

Source: authors’ work.

The survey results show that direct public financial support and the need to reduce
taxes and fees, as financial initiatives, are the most necessary public support types for
a successful digital transformation, with a mode “7” for all SMEs. The same is true for
SMEs of different sizes, such as micro, small and medium-sized. Interestingly, there is
a difference between the required support depending on the size of the company, since
financial initiatives are equally important for all small and medium-sized enterprises, while
professional development is equally important only for medium-sized companies. In
general, the need for public support is more pronounced for medium-sized companies
followed by microenterprises, while small businesses lag behind.
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4.2. Results of Qualitative Comparative Analysis

QCA was used to test the difference between the requirements for public support
depending on the size of the company. In addition, we tested the difference in public
support, which also depends on the ability of SMEs to independently manage digital
transformation (group 1) and another group of SMEs that cannot cope with it on their
own (group 2). We used the Kruskal–Wallis H test to determine if there were statistically
significant differences between groups (Gauthier and Hawley 2015). In order to perform
the test, four assumptions regarding data should be met. First assumption is that the
dependent variable must be ordinal or continuous. In our study, all variables are ordinal, as
they are Likert scale variables. The second assumption is that independent variables should
consist of two or more categorical, independent groups. In our study, this assumption is
also met, as groups are distinguished by number of employees or ability to perform digital
transformation independently (group 1 and group 2). The third assumption deals with the
fact that observations need to be independent. This is fulfilled, as no single participant is
part of both groups. Assumption number four says that distributions in each group should
have the same shape. In our dataset, there are differences between dependent variable
distribution shapes, and therefore we can use mean ranks when doing comparison.

A Kruskal–Wallis H test (Table 3) showed that there was a statistically significant dif-
ference in the need for public support score between SMEs of different sizes for upgrading
skills, expanding the potential workforce and conducting in-house research. In all three of
these forms of support, the mean ranks are higher for midsize companies, which means
they expect more government support to drive digital transformation.

Table 3. The difference in the need for public support depending on the size of the company (Kruskal-
Wallis H test).

Test Statistics

S_emp_qua S_cyber S_empl_incr S_research S_mentoring S_tax_relief S_dir_sup

Chi-Square 20.991 4.838 11.566 7.924 3.836 5.008 2.519
df 2 2 2 2 2 2 2

Asymp. Sig. 0.000 0.089 0.003 0.019 0.147 0.082 0.284

Mean Rank

Size N S_emp_qua S_cyber S_empl_incr S_research S_mentoring S_tax_relief S_dir_sup

Micro 189 214.13 211.29 211.37 203.02 208.11 217.48 215.51

Small 180 192.34 204.88 199.56 210.74 209.06 200.30 204.47

Medium 56 275.59 244.88 261.72 253.95 242.18 238.72 231.96

Source: authors’ work.

Table 4 shows that there are significant differences with regard to some of the support
measures, such as the importance of mentoring, conducting in-house research, upgrading
skills and upgrading safety between the two groups. The results are similar to the break-
down of SMEs by size, but another support measure—improved safety—has a statistically
significant difference in the need for public support. The results show that for these four
support measures, Group 1 needs more public support than Group 2, which means that
SMEs that can independently manage digital transformation expect more support.
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Table 4. The difference in need for public support between the two groups of SMEs, based on the
ability to manage their own digital transformation (Kruskal–Wallis H test).

Test Statistics

S_emp_qua S_cyber S_empl_incr S_research S_mentoring S_tax_relief S_dir_sup

Chi-Square 10.509 24.502 3.818 8.932 15.856 0.051 0.227
df 1 1 1 1 1 1 1

Asymp. Sig. 0.001 0.000 0.051 0.003 0.000 0.821 0.634

Mean Rank

Size N S_emp_qua S_cyber S_empl_incr S_research S_mentoring S_tax_relief S_dir_sup

Group1 173 235.55 247.69 226.70 233.95 240.91 214.56 209.74

Group 2 252 197.52 189.19 203.59 198.62 193.84 211.93 215.24

Source: authors’ work.

4.3. Results of Regression Analysis

The regression results confirm that there is a difference in the probability of earning
revenue between SMEs that can independently manage digital transformation (Group 1)
and SMEs that cannot independently manage digital transformation (Group 2), depending
on the required public support. As can be seen from Table 5, which displays the regression
results, only a fraction of the coefficients are statistically significant, such as mentoring, tax
incentives, and research. For example, SMEs from Group 1 with a need to conduct internal
research have a higher odds ratio of earning higher revenues. In addition, the analysis
confirms a higher earning probability for those SMEs that have a weak need (1–3 score) for
mentoring in Group 1.

In contrast, for Group 2 (see Table A3 in Appendix A), need for public support for
expanding the potential workforce provides a higher probability of earning revenue. Those
SMEs that say they need this type of support have a higher odds ratio of earning higher
revenue than those SMEs that do not need support to increase employment. In addition,
SMEs that say they need support to improve their cyber resilience have a higher odds ratio
of earning higher revenue. Overall, it can be seen that the relationship between support
measures and income is weak or inconsistent, and that various factors are probably more
important in describing revenue.

Table 5. Regression results for SMEs that can independently manage digital transformation.

Parameter Estimates

Estimate Std.
Error Wald df Sig.

95% Confidence
Interval

Lower
Bound

Upper
Bound Odds ratio Lower Upper

Threshold

[Revenue = 1] −1.142 0.377 9.157 1 0.002 −1.882 −0.402 0.32 0.15 0.67
[Revenue = 2] 0.391 0.367 1.136 1 0.286 −0.328 1.109 1.48 0.72 3.03
[Revenue = 3] 2.043 0.406 25.344 1 0.000 1.248 2.839 7.72 3.48 17.09
[Revenue = 4] 2.432 0.425 32.798 1 0.000 1.600 3.265 11.38 4.95 26.17
[Revenue = 5] 4.221 0.624 45.787 1 0.000 2.999 5.444 68.13 20.06 231.39
[Revenue = 6] 4.928 0.797 38.204 1 0.000 3.366 6.491 138.14 28.95 659.20
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Table 5. Cont.

Parameter Estimates

Estimate Std.
Error Wald df Sig.

95% Confidence
Interval

Lower
Bound

Upper
Bound Odds ratio Lower Upper

Location

[S_research = 1] −0.276 2.104 0.017 1 0.896 −4.400 3.848 0.76 0.01 46.92
[S_research = 2] −3.458 1.235 7.835 1 0.005 −5.879 −1.037 0.032 0.00 0.35
[S_research = 3] −2.057 0.870 5.589 1 0.018 −3.763 −0.352 0.13 0.02 0.70
[S_research = 4] −1.979 0.633 9.771 1 0.002 −3.220 −0.738 0.14 0.04 0.48
[S_research = 5] −1.147 0.570 4.046 1 0.044 −2.264 −0.029 0.3177019 0.11 0.97
[S_research = 6] −0.953 0.602 2.510 1 0.113 −2.133 0.226 0.39 0.12 1.25
[S_research = 7] 0 0 1

[S_mentoring = 1] 0.908 1.544 0.346 1 0.557 −2.119 3.935 2.48 0.12 51.18
[S_mentoring = 2] 0.946 0.907 1.087 1 0.297 −0.833 2.725 2.58 0.43 15.25
[S_mentoring = 3] 2.470 0.886 7.763 1 0.005 0.732 4.207 11.82 2.08 67.14
[S_mentoring = 4] 1.753 0.647 7.332 1 0.007 0.484 3.021 5.77 1.62 20.52
[S_mentoring = 5] 1.427 0.631 5.111 1 0.024 0.190 2.665 4.17 1.21 14.36
[S_mentoring = 6] 0.456 0.603 0.572 1 0.449 −0.726 1.639 1.58 0.48 5.15
[S_mentoring = 7] 0 0 1
[S_tax_relief = 1] 24.323 1.558 243.769 1 0.000 21.270 27.376 3.66 × 1010 1.73 × 1010 7.75 × 1010

[S_tax_relief = 2] 0.496 1.258 0.155 1 0.693 −1.970 2.961 1.64 0.14 19.32
[S_tax_relief = 3] 0.777 1.247 0.388 1 0.533 −1.667 3.222 2.18 0.19 25.07
[S_tax_relief = 4] −1.056 0.705 2.243 1 0.134 −2.439 0.326 0.35 0.09 1.39
[S_tax_relief = 5] −1.046 0.663 2.491 1 0.114 −2.345 0.253 0.35 0.10 1.29
[S_tax_relief = 6] −0.339 0.589 0.330 1 0.565 −1.494 0.816 0.71 0.22 2.26
[S_tax_relief = 7] 0 0 1
[S_dir_sup = 1] −22.078 0.000 1 −22.078 −22.078 2.58 2.58 2.58
[S_dir_sup = 2] −1.236 1.218 1.030 1 0.310 −3.623 1.151 0.29 0.03 3.16
[S_dir_sup = 3] −2.174 1.825 1.418 1 0.234 −5.751 1.404 0.113 0.00 4.07
[S_dir_sup = 4] 1.840 0.707 6.768 1 0.009 0.454 3.226 6.30 1.57 25.19
[S_dir_sup = 5] 1.118 0.672 2.770 1 0.096 −0.199 2.435 3.06 0.82 11.42
[S_dir_sup = 6] 0.918 0.561 2.679 1 0.102 −0.181 2.017 2.506 0.83 7.52
[S_dir_sup = 7] 0 0 1

Number of obs = 173
LR chi2(3) = 41.769
Prob > chi2 = 0.014

Log likelihood = 361.003
Cox and Snell Pseudo Rˆ2 = 0.338
Test of Parallel lines p value = 1.00

5. Discussion

Although most organizations today are undergoing the process of digitalization and
incorporating digital technologies, there are still many challenges to overcome before
they can truly embrace digital transformation. In addition, large companies are still more
successful (Rupeika-Apoga and Wendt 2021; Marano 2021), while SMEs and especially
micro-companies are struggling to start their digital journey in order to avoid losing
competitiveness. The analysis of the literature carried out by the authors showed that the
results of scientific research rather weakly reflect the impact of various support methods
on the digital transformation of SMEs per se. Since the concept of digital transformation
in scientific publications is displayed as a highly complex matter (Verhoef et al. 2021;
Checchinato et al. 2021), often contradictory, it can be concluded that the approaches to
the factors triggering such transformations and positively influencing the results are also
diverse. Most often, the process of digital transformation is studied in the context of drivers;
this section of research is quite wide (Ziółkowska 2021; Cichosz et al. 2020; Wengler et al.
2021; Verhoef et al. 2021). However, the role of various methods of public support in
triggering different drivers is not extensively reflected in the scientific literature.

The environmental framework is obviously important in enabling or hampering a
company’s possibilities to undertake its digital transformation (Fakhar Manesh et al. 2021;
Frey 2021). One of four environmental issues covers regulations and incentives introduced
by a government (Frey 2021). Direct financial support and tax incentives, hereinafter
governmental financial initiatives, may be considered the elements of an environmental
framework affecting the process of a digital journey. Scientific literature doesn’t provide
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sufficient evidence of a correlation between governmental financial initiatives and digital
transformation; however, the investigation of the impact of tax incentives and direct finan-
cial support highlights that public instruments, such as direct grants and tax incentives,
independently and in combination strengthen the research and development orientation
and capacity of the SMEs as well as their innovation output (Radas et al. 2015; Vogelsang
et al. 2019). Moreover, SMEs need external support to integrate digital transformation into
their overall strategy because of their unstable behaviour concerning investments in infor-
mation and communications technology (Schaltegger et al. 2016; Ulas 2019). Grabowski
and Staszewska-Bystrova found that innovation support might not be optimally used in
newer members of the EU and that better coordination of aid from the EU and national
institutions could lead to improved economic results (Grabowski and Staszewska-Bystrova
2020).

Survey analysis allowed us to confirm our hypothesis (H1) that financial initiatives
are the most important form of public support for Latvian SMEs for a successful digital
transformation. The survey results show that, for all sizes of SMEs, direct financial support
and tax incentives are the most important elements, which makes financial initiatives the
main violin in the issue of public support needs of SMEs. The range of support required is
rather wide, from staff training, mentoring and increasing the potential workforce to tax
relief and direct financial support. Scientific literature does not provide sufficient evidence
of the correlation between the need for specific measures along with the specific scale of
SMEs’ digital transformation support, and the size of an enterprise along with its level
of digital adoption. However, in other areas of SME support the correlation of necessary
measures with the size of the SME is extensively discussed (Johnson et al. 2007; Mole
et al. 2017; Bennett 2008). Our study complements the approach to the assessment of
the relationship between the methods of supporting SMEs, depending on various factors,
namely the size of the company and its level of digital adoption.

Survey analysis and qualitative comparative analysis confirm our H2 that the size of a
Latvian SME affects the form of support needed. We found that there are differences in
the importance of support measures; for example, the need for public support to improve
employee skills is higher for midsize companies than for small companies. There is a
statistically significant difference in the need for public support by SMEs of different sizes
when it comes to upgrading skills, expanding employment opportunities and conducting
in-house research. Midsize companies appear to expect more support in all three forms of
public support, which indicates greater government involvement in digital transformation.
This is consistent with other findings that SMEs with higher levels of digital adoption need
different support tools and are less likely to expect government support (Ulas 2019).

Our findings also confirm H3, that the need for public support for Latvian SMEs
depends on their ability to manage their own digital transformation. The Kruskal–Wallis
test results show there are significant differences in some support measures between the two
groups, such as mentoring, research conducted in-house, upgrading skills and enhancing
safety. The results are generally the same as for classifying SMEs by size, but one additional
support measure—enhancing safety—is statistically significant. For these four support
measures, Group 1 expects more public support than Group 2, which means that SMEs that
can independently manage digital transformation are on the rise in their digital journey. In
addition, an ordinal logistic regression analysis confirms that there is a difference between
SMEs that are capable of managing digital transformation independently (Group 1) and
SMEs that are unable to do so on their own (Group 2). We found that the probability to earn
higher revenues is greater for Group 2 and SMEs with greater needs for skills upgrading.
In addition, for Group 2, tax incentives, mentoring and public funding for research provide
a higher likelihood of greater revenue. The results of this method clearly show which types
of public support come first; that is, where the higher long-term profitability of tax money
will be (since higher revenues entail higher taxes).

Various programs to support the digitalization of SMEs are not new; such programs
have existed for several years both at the national level and at the EU level. According
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to OECD study (OECD 2021) SMEs have been provided targeted financial support and
technical assistance, often taken in the form of small-scale and place-based initiatives,
in order to conduct technology and problem-solving diagnostics and implement new e-
business solutions. A 2020 Ministry of Environment protection and Regional Development
(VARAM) survey found that only 3% of 715 companies in Latvia have taken advantage of
government-funded support programs to implement digital solutions within the company,
or train employees in IT technologies. Most companies (54%) failed to see the importance
of these programs, and 43% do not have enough information (VARAM 2020). This indicates
the ineffectiveness of the existing program of public support for digital transformation.

Based on our analysis, it becomes clear that it is necessary to form various approaches
to support enterprises, depending on size. Taking into account the differences in risks
and methods of support needed, it can be assumed that there are significant disparities
in the set of required support measures. To ensure that the support is neither too broad
nor too narrowly focused, it is necessary to consider each enterprise as a unique object of
estimation. Consequently, the support program for a particular SME should be based on
individual testing of levels of digital readiness. Currently, the development of a model
for assessing digital readiness is one of the most popular areas of research (Nasution et al.
2018; Voß and Pawlowski 2019); however, in the Baltic States there is no generally accepted
model implemented in the field of public support. As a result, the above-mentioned
situation arises when enterprises do not apply for support, being unable to identify their
own problems independently. Therefore, establishing a common model of assessment of
digital readiness should become the first step towards the efficient support of SMEs in their
digital journey.

5.1. Technological Support

Small businesses often miss out on the opportunities that new digital tools offer, or
they think the advance expenses are too high to upgrade towards more advanced digital
technologies. The means by which the government can help SMEs vary, with a combination
of financial and non-financial support ranging from financial initiatives to non-financial
support in the form of consultations being used. For instance, in Lithuania, from 2014 to
2023 the government is providing high-level specific business development consultations
for Lithuanian businesses (EIF 2021). As part of its commitment to digital disruption and
robotics, Estonia provides financial assistance to the manufacturing and mining industries
(OECD 2020). Such valuable solutions as establishing the digital championship programme
can be implemented also as far as these activities can improve the digital uptake by SMEs.

5.2. Training and Education

According to our survey data, the main types of support needed are upgrading digital
skills and expanding the potential workforce. These goals should be achieved via improving
the system of training and education at all levels.

As with all change management initiatives, digital transformation brings multiple
stakeholders into the picture, which must be coordinated effectively in order for the project
to succeed. The training of new employees and the provision of ongoing professional
support to existing ones are two of the most overlooked aspects of digital transformation.
For SMEs to succeed in implementing a digital transformation strategy in the next few
years, they must ensure that their employee training programs meet best practices. When
properly trained, the employees go beyond simply learning how to do their jobs; they also
gain a better understanding of their role in company culture and a sense of ownership in
the company’s success.

It is typically harder for SMEs to attract and retain skilled employees than it is for large
companies due to their limited networks and capacity to identify and access talent as well
as their generally lower pay and working conditions. Furthermore, tailored training is more
expensive for SMEs due to the smaller number of employees and the lack of opportunity to
release workers for training. Apprenticeship programmes are being studied as a means to
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better connect education and employment in many OECD countries. Public and stakeholder
organizations are being used by countries to raise awareness of the importance of skills
development in SMEs.

Considering the above-mentioned factors, we conclude that an increase in the effi-
ciency of public support should be achieved by:

• establishing ICT training programmes for groups with insufficient digital deployment;
• focusing on higher education programs that include ICT training;
• enhancing employer participation in work-based learning;
• expanding the availability of informational resources on maintaining ICT equipment;
• establishing training vouchers for employees funded out of an employer’s contribution

on gross wages and simplifying procedures to grant firms support for on-the-job
training.

Methods of strengthening the interrelationship between vocational schools and firms
employing ICT specialists should be also reconsidered.

5.3. Strengthening Management

To assist SMEs in building management skills, governments can use several tools
such as digital diagnostic tools, training and workshops, and more intensive methods such
as management coaching. In addition to excellent project management skills and a solid
understanding of the way in which modern companies operate, digital transformation
managers must demonstrate competency in managing change. This includes not only
technical skills, but also soft skills such as communication, teamwork, and the ability to
realize the actual processes of the company.

5.4. Raising Confidence in the Digital Environment

Despite the robust foundations able to address the challenges and opportunities of
digital security (the Latvian Computer Emergency Response Team (CERT.LV), Cyber Secu-
rity Strategy (2019–2022) adopted by the Latvian Ministry of Defence (MoD), the Latvian
National Information Technology Security Council (NITSC) established in 2011), digital
security policy in Latvia is still narrowly focused on national security, with insufficient
attention paid to the economic and social dimensions of digital security (OECD 2021).
As our research indicates, Latvian SMEs also suppose safety upgrades to be one of their
support issues.

The highest levels of government must take the main incentive in promoting the
digital security strategy, while the involvement of ministries with a cross-cutting mandate
must be in place. In addition, the digital security strategy should be better integrated with
various action plans related to the digital transformation processes, such as the Latvian
Digital Transformation Guidelines. Certain directions of cooperation may be facilitated,
for example, professional training and workforce-sharing programmes between public
institutions, multi-stakeholder interaction on digital security policy making through trust-
based partnerships, and finally international engagement in the area of digital security for
economic and social prosperity, in particular with other Baltic countries.

6. Conclusions

This study complements the academic literature on public support for and digital
transformation of SMEs. The purpose of this study is to identify the necessary public
support measures for SMEs and provide policy makers with guidance on how to facilitate
a successful digital transformation. To achieve our purpose, we conducted a survey to
collect authentic data from Latvian SMEs. As a result, we managed to obtain answers from
433 companies from Latvia; eight companies, as large companies, were excluded from our
sample.

Based on our analysis, it is becoming clear that it is necessary to take various ap-
proaches to supporting an enterprise, depending on its size. Taking into account the
differences in risks and methods of support needed, it can be assumed that there are sig-
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nificant disparities in the set of required support measures. To ensure that the support is
not either too broad or too narrowly focused, it is necessary to consider each enterprise as
a unique object of estimation. Consequently, the support program for a particular SME
should be based on individual testing of levels of digital readiness. Currently, the develop-
ment of a model for assessing digital readiness is one of the most popular areas of research
(Nasution et al. 2018; Voß and Pawlowski 2019); however, in the Baltic States there is no
generally accepted model implemented in the field of public support. As a result, the
above-mentioned situation arises when enterprises do not apply for support, being unable
to identify independently their own problems. Therefore, establishing a common model of
digital readiness assessment should become the first step towards the efficient support of
SMEs’ digital journeys.

Given that the development and provision of essential types of support can be carried
out at different levels of government, it is necessary to apply a systemic approach and
ensure close interaction between the participants of the process as well as awareness of the
role of each participant in achieving a common goal. Last but not least, the negative aspect
of digitalization, namely possible employment problems due to the massive crowding out
of human labour, must be constantly kept in mind. In the context of this problem, along
with the provision of support, the prompt introduction of a digital tax is also necessary.

Our research has some limitations. It would be beneficial to include SMEs from
other countries in future studies on more effective public support for small businesses
since this study is mostly based on Latvian SMEs and partly on Lithuanian and Estonian
SMEs. Even though the response rate from Latvian SMEs is acceptable, it would be useful
if other countries were included. It would be interesting to continue monitoring the
financial performance of small and medium-sized enterprises capable of self-driving digital
transformation as well as those in need of public support.
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Appendix A

Table A1. Descriptive statistics of survey data.

Variable Name Min. Max Median Std.
Deviation Skewness Kurtosis

Statistic Statistic Statistic Statistic Statistic Std.
Error Statistic Std. Error

S_emp_qua upgrading skills 1 7 6 1.204 −0.720 0.118 0.538 0.236
S_cyber upgrading safety 1 7 5 1.391 −0.693 0.118 0.163 0.236

S_empl_incr
expanding
potential

workforce
1 7 5 1.402 −0.652 0.118 0.079 0.236
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Table A1. Cont.

Variable Name Min. Max Median Std.
Deviation Skewness Kurtosis

Statistic Statistic Statistic Statistic Statistic Std.
Error Statistic Std. Error

S_research conducting
in-house research 1 7 5 1.373 −0.471 0.118 0.061 0.236

S_mentoring mentoring 1 7 5 1.417 −0.311 0.118 −0.293 0.236

S_tax_relief reduced taxes
and fees 1 7 6 1.388 −1.004 0.118 0.616 0.236

S_dir_sup
company’s direct
external financial

support
1 7 6 1.369 −1.142 0.118 1.043 0.236

DT_indep

Ability to
perform digital
transformation
independently

1 2 2 0.492 −0.380 0.118 −1.865 0.236

Size

Size of the
company by
number of
employees

1 3 2 0.693 0.506 0.118 −0.835 0.236

Revenue Revenues per
year 1 7 2 1.337 1.030 0.118 0.400 0.236

Source: authors’ work.

Table A2. Multicollinearity test results.

Dependent Variable S_emp_qua S_cyber S_empl_incr S_research S_mentoring S_tax_relief S_dir_sup

Independent Variable VIF VIF VIF VIF VIF VIF VIF

S_cyber 1.451 NA 1.677 1.641 1.491 1.672 1.655
S_empl_incr 1.744 1.863 NA 1.559 1.862 1.825 1.858
S_research 2.103 2.062 1.764 NA 1.828 2.092 2.091

S_mentoring 1.709 1.524 1.713 1.487 NA 1.707 1.710
S_tax_relief 2.348 2.341 2.300 2.330 2.338 NA 1.380
S_dir_sup 2.242 2.299 2.323 2.311 2.324 1.369 NA

S_emp_qua NA 1.432 1.549 1.652 1.650 1.655 1.593

Source: authors’ work based on modelling results.

Table A3. Regression results for SMEs unable to manage digital transformation on their own.

Parameter Estimates

Estimate Std.
Error Wald df Sig.

95% Confidence
Interval

Lower
Bound

Upper
Bound Odds ratio Lower Upper

Threshold

[Revenue = 1] 1.187 0.561 4.475 1 0.034 0.087 2.287 3.27 1.09 9.84
[Revenue = 2] 2.546 0.580 19.300 1 0.000 1.410 3.683 12.76 4.09 39.74
[Revenue = 3] 4.012 0.609 43.374 1 0.000 2.818 5.206 55.25 16.74 182.33
[Revenue = 4] 4.193 0.614 46.620 1 0.000 2.989 5.396 66.21 19.87 220.61
[Revenue = 5] 7.929 1.158 46.864 1 0.000 5.659 10.199 2776.3 286.806 26,875.02
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Table A3. Cont.

Parameter Estimates

Estimate Std.
Error Wald df Sig.

95% Confidence
Interval

Lower
Bound

Upper
Bound Odds ratio Lower Upper

Location

[S_emp_qua = 1] 1.987 3.587 0.307 1 0.580 −5.044 9.018 7.29 0.006 8248.91
[S_emp_qua = 2] 0.312 2.151 0.021 1 0.885 −3.903 4.528 1.36 0.02 92.57
[S_emp_qua = 3] 1.212 0.979 1.534 1 0.216 −0.706 3.131 3.36 0.49 22.88
[S_emp_qua = 4] −0.279 0.612 0.208 1 0.649 −1.479 0.921 0.75 0.23 2.51
[S_emp_qua = 5] −0.092 0.590 0.024 1 0.876 −1.249 1.065 0.91 0.29 2.90
[S_emp_qua = 6] −0.921 0.540 2.907 1 0.088 −1.981 0.138 0.39 0.14 1.15
[S_emp_qua = 7] 0 0 1.00

[S_cyber = 1] 1.447 1.799 0.647 1 0.421 −2.078 4.973 4.25 0.12 144.41
[S_cyber = 2] 0.024 0.837 0.001 1 0.978 −1.616 1.663 1.02 0.19 5.27
[S_cyber = 3] −1.313 1.003 1.715 1 0.190 −3.279 0.652 0.26 0.03 1.92
[S_cyber = 4] −0.143 0.609 0.055 1 0.814 −1.337 1.051 0.87 0.26 2.86
[S_cyber = 5] 1.369 0.615 4.956 1 0.026 0.164 2.575 3.93 1.17 13.12
[S_cyber = 6] 0.402 0.579 0.483 1 0.487 −0.732 1.536 1.49 0.48 4.64
[S_cyber = 7] 0 0 1.00

[S_empl_incr = 1] 3.997 1.852 4.658 1 0.031 0.367 7.627 54.43 1.44 2052.94
[S_empl_incr = 2] 1.438 1.199 1.439 1 0.230 −0.912 3.789 4.21 0.40 44.19
[S_empl_incr = 3] 2.000 1.040 3.696 1 0.055 −0.039 4.038 7.38 0.96 56.71
[S_empl_incr = 4] 1.945 0.842 5.331 1 0.021 0.294 3.596 6.99 1.34 36.45
[S_empl_incr = 5] 1.570 0.798 3.872 1 0.049 0.006 3.134 4.80 1.00 22.95
[S_empl_incr = 6] 1.824 0.777 5.501 1 0.019 0.300 3.347 6.19 1.3 28.42
[S_empl_incr = 7] 0 0 1.00
[S_research = 1] −0.414 1.678 0.061 1 0.805 −3.703 2.876 0.66 0.02 17.74
[S_research = 2] 1.208 1.330 0.825 1 0.364 −1.398 3.814 3.36 0.24 45.35
[S_research = 3] 0.544 1.096 0.246 1 0.620 −1.605 2.693 1.72 0.21 14.77
[S_research = 4] −0.958 0.793 1.459 1 0.227 −2.513 0.597 0.38 0.08 1.81
[S_research = 5] −0.729 0.788 0.855 1 0.355 −2.274 0.816 0.48 0.10 2.26
[S_research = 6] −0.248 0.761 0.106 1 0.745 −1.740 1.244 0.78 0.17 3.47
[S_research = 7] 0 0 1.00

[S_mentoring = 1] −2.630 2.266 1.348 1 0.246 −7.070 1.810 0.07 0.00 6.11
[S_mentoring = 2] −2.978 1.214 6.015 1 0.014 −5.357 −0.598 0.05 0.05 0.55
[S_mentoring = 3] −0.219 0.876 0.063 1 0.802 −1.936 1.498 0.80 0.14 4.47
[S_mentoring = 4] 0.685 0.600 1.304 1 0.253 −0.491 1.861 1.98 0.61 6.42
[S_mentoring = 5] 0.684 0.627 1.188 1 0.276 −0.546 1.914 1.91 0.57 6.77
[S_mentoring = 6] −0.290 0.654 0.196 1 0.658 −1.572 0.993 0.749 0.20 2.69
[S_mentoring = 7] 0 0 1.000
[S_tax_relief = 1] −18.929 2.711 48.747 1 0.000 −24.243 −13.616 0.000 0.00 0.00
[S_tax_relief = 2] 1.869 1.480 1.594 1 0.207 −1.032 4.770 6.48 0.35 117.90
[S_tax_relief = 3] −0.511 1.091 0.220 1 0.639 −2.650 1.627 0.60 0.07 5.08
[S_tax_relief = 4] −0.349 0.605 0.333 1 0.564 −1.534 0.836 0.70 0.21 2.30
[S_tax_relief = 5] 0.327 0.559 0.342 1 0.558 −0.769 1.423 1.38 0.46 4.14
[S_tax_relief = 6] 0.230 0.444 0.269 1 0.604 −0.640 1.100 1.25 0.57 3.04
[S_tax_relief = 7] 0 0 1.00
[S_dir_sup = 1] 20.730 0.000 1 20.730 20.730 1.0 × 109 1.0 × 109 1.0 × 109

[S_dir_sup = 2] −0.233 2.348 0.010 1 0.921 −4.835 4.370 0.72 0.08 79.08
[S_dir_sup = 3] 0.704 0.943 0.558 1 0.455 −1.144 2.552 2.03 0.39 12.88
[S_dir_sup = 4] 0.500 0.582 0.740 1 0.390 −0.640 1.640 1.69 0.57 5.18
[S_dir_sup = 5] 0.842 0.560 2.258 1 0.133 −.256 1.940 2.30 0.74 6.97
[S_dir_sup = 6] −0.104 0.481 0.047 1 0.829 −1.046 0.838 0.92 0.35 2.33
[S_dir_sup = 7] 0 0 1.00

Number of obs = 254
LR chi2(3) = 93.617
Prob > chi2 = 0.000

Log likelihood = 551.654
Cox and Snell Pseudo Rˆ2 = 0.310
Test of Parallel lines p value = 1.00
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