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Abstract. While the adoption of digital technology in companies has many benefits, it may also bring several
challenges. Potential pressure on new skills is one of them, and it can be especially evident for SMEs. The
main aim of the paper is to examine the potential consequences of digital transformation on SMEs' sales
and the availability of skills. The analysis is based on the firms’ microdata from the Flash Eurobarometer 537
(2023) questionnaire survey. The survey was conducted on more than 15000 respondent firms from 27 EU and
8 non-EU countries. The research uses a synergistic approach combining logistic regression and propensity
score matching to identify the potential effects of digital technology adoption on future skill shortages and
turnover. The results show that digital technology cannot close the skills gap in SMEs. Moreover, it can even
further amplify the problem because it requires hiring employees with new skill sets complementary to digital
technology. However, adopting digital technology can drive significant sales growth. The study presents new
findings that allow us to propose recommendations for addressing skill shortages in SMEs in a rapidly chang-

ing business environment.
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1. Introduction

Digital transformation (DT), a fundamental technological
change of recent decades, presents both challenges and
opportunities for companies. The DT of most businesses
is currently not considered an optional improvement but
more as an essential step toward business sustainability
and firms’ survival in the digital environment. Small and
medium-sized enterprises (SMEs) are mostly lagging be-
hind larger firms in the intensity of digitalisation (Eller
et al., 2020). Moreover, most SME managers are not fully
aware of the potential benefits of digitalisation (Pfister &
Lehmann, 2023). Emerging technologies (e.g., artificial in-
telligence, cloud computing, and big data) act synergisti-
cally, intensifying their effects and making adaptation for
companies even more complex. On the one hand, digital
transformation can improve efficiency, productivity, and
scalability, thereby positively affecting the company’s
long-term financial performance. This positive effect can
be reflected in increased sales and revenues. On the other
hand, it often puts pressure on the company in the short-
and medium-term. In addition to the costs of acquiring
the technology, a business often faces skills shortages. The

adoption of new technology is driving changes in skill de-
mands (Wang et al., 2021), and innovative firms are more
likely to experience skills shortages (Horbach & Rammer,
2022). This problem is even more pronounced for small
and medium-sized businesses (SMEs) due to their limited
skill availability (Castro-Silva & Lima, 2023). Limited finan-
cial and human resources are hindering SMEs' adoption of
digital technologies (Lehner & Sundby, 2018).

Currently, there is a significant gap in the empirical lit-
erature on the potential consequences of digital transfor-
mation for SMEs. Such micro-level studies on larger sam-
ples are rather rare. Most previous studies have examined
the determinants of digital technology adoption. Our aim
is to bridge this gap by analysing a large microdata sample
of SMEs, with a focus on the potential effects of digital
transformation.

The main research goal of this paper is to examine
the potential consequences of digital transformation for
SMEs’ sales and the availability of skills, while accounting
for other factors, such as reskilling. Our approach consid-
ers four diverse measures to address skill shortages in
SMEs. The first one represents the adoption of new digital
technology, and the other three capture various ways to
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strengthen human capital in a company. Measures related
to human capital include staff reskilling, improved recruit-
ment, and improved working conditions. In accordance
with the main goal, we also created three main research
questions as follows:

= RQ1: Does the adoption of digital technology in

SMEs lead to an increase in turnover?

= RQ2: Does the staff reskilling in SMEs lead to an in-

crease in turnover?

= RQ3: Is the adoption of digital technology positively

associated with skills shortages?

The combination of logistic regression and propensity
score matching enables us to provide empirical evidence
for all three research questions. The next section systemat-
ically reviews previous studies’ findings to lay the essential
foundations for our research. The methodology and data
are described in the third section. The main results are
shown and discussed in the fourth section of the paper,
followed by the conclusions.

2. Literature review

Previous studies examining the adoption of digital tech-
nology in companies typically focus on specific company
characteristics and types of digital technologies (e.g., Kin-
kel et al., 2022; Coro & Volpe, 2020). Most of these studies
use smaller samples and techniques which often do not al-
low causal claims. However, based on previous results, we
can still identify several factors related to digital transfor-
mation. These findings are important, especially for select-
ing covariates that will be used as covariates i.e. predictors
of "treatment” in propensity score matching.

2.1. Determinants of digital adoption and
firm economic performance

The decision to use digital technology in a firm is usually
shaped by technological, environmental, and organisa-
tional factors (Bin & Hui, 2021; Baker, 2012). Organisa-
tional factors include company size, company age, and the
availability of digital skills (Kinkel et al., 2022). Small and
medium-sized enterprises face the most significant chal-
lenges in adopting and utilising digital technology (Leh-
ner & Sundby, 2018). However, their membership in an
industry cluster or similar organisation can mitigate these
challenges (Gotz, 2021). Company size is positively cor-
related with economic performance, as measured by total
turnover and employment (Yazdanfar & Ohman, 2014).
However, the association between firm size and employ-
ment growth is not significant once controlling for the firm
age (Haltiwanger et al., 2013). Moreover, a firm's longev-
ity in the market appears to be also crucial for adopting
certain digital technologies (Haller & Siedschlag, 2011).
A similar relationship is expected for financial indicators,
which tend to improve systematically as companies age
(Coad et al.,, 2013).

Industry classification is frequently identified as a sig-
nificant determinant of digital technology adoption (Ohlert
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et al., 2022). While some industries tend to use digital
technology more often, others have certain challenges that
are difficult to overcome. More specifically, the company’s
digital capability is closely associated with the adoption of
digital technology (Rupeika-Apoga et al., 2022). In addi-
tion to organisational characteristics, external factors also
seem to play an important role. Results from many previ-
ous studies strongly suggest that spatial and country-spe-
cific factors are particularly relevant for digital technology
adoption (Han & Park, 2017; Holl & Rama, 2023; Hunady
et al., 2022). Determinants of digital adoption are further
systematised in Table 1.

Table 1. Systematization of empirical findings on digital
technology adoption (source: author’s)

Outcome Key findings Author(s)
Firm Firm size improves Yazdanfar and
perfor- performance but is not Ohman (2014);
mance significant for employment Haltiwanger et al.
growth when controlling for (2013)
firm age
Firm age | Firm age supports digital Haller and

adoption and improves
financial outcomes.

Siedschlag (2011);
Coad et al. (2013)

Adoption | SMEs face stronger barriers to |Lehner and
barriers | digital technology adoption. Sundby (2018)
Capability | Digital skills and firm Kinkel et al.

driven
adoption

capabilities increase the (2022); Rupeika-
likelihood of digital technology | Apoga et al.
adoption. (2022)

Han and Park

Structural | Industry, spatial factors,

and and cluster participation (2017); Holl and
environ- | significantly influence adoption | Rama (2023);
mental patterns. Hunady et al.
effects (2022); Ohlert

et al. (2022); Gotz
(2021)

As shown, previous studies reveal the complex nature
of firms' decision-making regarding the adoption of digital
technology and its determinants. Accounting for these fac-
tors is necessary for evaluating the role of digital technol-
ogy. Hence, all the mentioned factors have been used as
control variables in regressions and as covariates of digital
technology adoption as a first step in propensity score
matching.

2.2. Economic consequences of digital
adoption: evidence on financial performance
and skill demand in SMEs

Our research aims to go beyond identifying factors asso-
ciated with the adoption of digital technologies in SMEs.
While many studies focus on drivers of digital technology
adoption, our research focuses mainly on the economic
consequences of that decision. We aim to investigate the
subsequent consequences of changes in turnover and
skills-related issues. This problem is still significantly un-
derexamined. However, a significant body of literature con-
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firms the important function of digital adoption in shaping
the firm-level economic performance. To understand the
relationship between internal actions and turnover growth,
we rely on the Resource-Based View (RBV) developed by
Barney and Arikan (2005). RBV suggests that a firm's finan-
cial performance is affected by the effective utilisation of
its internal resources. Based on the RBV, digital technology
represents a form of capital that enables SMEs to improve
internal efficiency and scalability. The use of digital tech-
nologies is fundamentally changing business strategies,
business processes, and firm capabilities (Bharadwaj et al.,
2013). Furthermore, digital transformation can improve in-
ternal business processes (Schwertner, 2017) and lead to
better strategic decisions and stronger internal controls in
companies (Xu et al.,, 2024). Digital technologies, as such,
create space for the adoption of new business models and
are often crucial for improving business performance (Lun-
gu et al., 2024). This technology can open opportunities
in data science, which has the potential to improve firms'
productivity (Chatterjee et al.,, 2024; Nucci et al., 2023). Our
first research question (RQ1) addresses the potential ef-
fects of digital technology adoption on turnover growth.
The second research question (RQ2) considers the role of
reskilling as an alternative investment that has the poten-
tial to increase turnover growth. Human capital appears
to be a similarly important factor, based on the RBV and
Human Capital Theory (HCT), which suggests that invest-
ing in improving staff skills can increase productivity and
drive turnover growth (Onkelinx et al., 2016).

Most innovative activities are positively associated with
turnover growth (Morone & Testa, 2008) and value-added
(Hunady et al., 2020). Moreover, digitalisation is also of-
ten associated with better overall financial performance
for SMEs (Eller et al., 2020), particularly through improved
visibility and customer engagement (Verma, 2024). There
are at least five main benefits of digital technology for
SMEs, including increased revenue, improved consumer
and employee satisfaction, and increased productivity and
efficiency (Pfister & Lehmann, 2023). Empirical evidence
further indicates that digitalisation contributes to broader
economic performance in SMEs, particularly when sup-
ported by higher levels of internet literacy (Muffarriddin
et al,, 2024). The mentioned benefits may further increase
total turnover and change skill needs.

Since digital technology reinforces automation, com-
panies are likely to substitute low-skilled labour for less
costly capital (Xie et al., 2021). New technologies shift cer-
tain tasks from labour to capital, reducing the cost of hu-
man labour. This creates a stable long-run equilibrium with
new roles for human labour that balance the advantages
of technology (Acemoglu & Restrepo, 2018). In line with
that finding, the adoption of digital technologies such as
artificial intelligence (Al) can shift a company’s workforce
composition (Babina et al., 2024). The availability of certain
hard and soft skills is important for the adoption of digital
technologies (Kinkel et al., 2022). Especially advanced digi-
tal technologies often require a high level of competence
to realise their full potential (Hernandez-de-Mendez et al.,

2020). Hence, results from previous studies indicate that
the adoption of digital technology has consequences for
skill shortages in SMEs, and we examined this problem in
more detail. This issue is formulated by the third research
question (RQ3).

In summary, although no other studies have directly
examined these specific problems using a similar meth-
odology, the systematised empirical evidence presented
in Table 2 indicates that digital technology may increase
turnover while simultaneously exacerbating skill shortages
in European SMEs. This highlights the importance of our
research questions and the relevance of our approach.

Table 2. Key empirical outcomes of digitalization (source:
author’s)

Outcome Key findings Author(s)
Firm Digitalization improves firm | Bharadwaj et al.
perfor- | performance, productivity, | (2013); Schwertner
mance and turnover growth, (2017); Xu et al.
effects particularly via better (2024); Chatterjee
processes, customer et al. (2024); Morone
engagement and data use. |and Testa (2008); Eller
et al. (2020); Verma
(2024); Pfister and
Lehmann (2023)
Mecha- | Digital technologies act Barney and Arikan
nisms as strategic resources (2005); Lungu et al.
and improving efficiency, (2024)
capa- scalability and business
bilities model innovation.
Human Digitalisation increases Onkelinx et al. (2016);
capital demand for digital skills, Kinkel et al. (2022);
and skills | requires reskilling, and Hernandez-de-
effects is associated with skills Mendez et al. (2020)
shortages in SMEs.
Labour Digitalisation drives Xie et al. (2021);
market automation, labour Babina et al. (2024);
adjust- | substitution, and workforce | Acemoglu and
ments restructuring leading to Restrepo (2018)
new labour- technology
equilibrium.
Contex- | Effects of digitalization are | Muffarriddin et al.
tual stronger when supported (2024); Nucci et al.
mode- by internet literacy and (2023)
ration complementary capabilities.

Although most empirical evidence suggests that digital
technology has a potential to improve the economic and
financial performance of SMEs, it may also introduce sig-
nificant challenges in several areas. This study examines
this dichotomy in greater detail using empirical data from
EU countries.

3. Methodology and data

The analysis examines the potential consequences of digi-
tal technology adoption and staff reskilling in SMEs. SMEs
are using both types of measures (digital technology and
reskilling) to deal with skill shortages. We are focused on
identifying the relationship between these measures and



Business: Theory and Practice, 2026, 27(2), 272-281

total turnover and skill shortages after their adoption in
firms. Moreover, the research considers selected firms'’
characteristics as control variables and as covariates (in
PSM). It is based on secondary data from Flash Euroba-
rometer Survey No. 537 (European Commission, 2023).
This questionnaire survey was carried out in 27 EU coun-
tries between September 11 and October 13, 2023. Firms
from 27 EU countries plus 8 non-EU countries (Iceland,
Norway, Switzerland, the United Kingdom, North Macedo-
nia, Turkey, the United States, Canada, and Japan) were
respondents. More than 19,000 respondents’ companies
were interviewed, but invalid or unavailable responses re-
duced the sample to approximately 15,600. To examine
the formulated research question and fulfil the paper’s
main aim, we used a set of quantitative techniques. Our
approach synergically combines logistic regression with
quasi-experimental methods (Propensity Score Matching).
Comparing the results allows us to make certain causal
claims about two specific independent variables. This ap-
proach also has the potential to improve the accuracy
and robustness of our results. Data from answers to the
question "Over the past 2 years, has your company's an-
nual turnover increased?” have been used as the depend-
ent variable in the first regression model. The reported
increase in turnover was coded as 1; it was coded as O.
The question "Does your company experience skill short-
ages after implementing any measures?” was used in the
second regression. Answers indicating no skill shortages
were coded as 1; otherwise, as 0.

Since we want to examine the potential effect of digi-
tal technology adoption, we used adoption as the main
independent variable. SMEs were asked whether they had
begun using digital technology more intensively to ad-
dress skill shortages. Since the questionnaire survey con-
siders only digital technology in general, we are not able
to distinguish between different types of digital technol-
ogy. Such an aggregate category encompasses a broad
spectrum of tools including cloud computing, artificial
intelligence, cloud computing, big data, and automated
production systems. It is important to acknowledge that
more advanced technologies, such as Al, may require sig-
nificantly higher levels of specialized competencies com-
pared to basic digital tools, potentially leading to varied
impacts on turnover and skill demand.

Moreover, to make our results more robust, we need
to compare the effects of digital technology adoption
with adoption of another measure. Staff reskilling has
been chosen as the best proxy for skill improvement in
the company. Both key independent variables are de-
scribed in Table 3. Firms may make a crucial decision about
whether to address the problem of skill shortage through
the adoption of digital technology or by reskilling current
staff. We examined the expected outcomes of both types
of decision on turnover and the persistence of skills short-
ages following the introduction of each measure. Potential
relationships and their significance have been examined
using logistic regression, including control variables. A set
of control variables has been selected based on theoretical
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assumptions and the results of previous studies, which
have been systematically analysed in the literature review.
Control variables have also been used as covariates for
probit regression to determine matching, providing input
into the propensity score matching.

Table 3. Description of two key independent variables
(source: author’s)

Name Question

DIGITAL More intense use of
TECH digital technologies to

Coding

In the past two years,
what measures, if any,

ADOPTION | replace human has your company
resources = 1 taken to address skills
Otherwise = 0 shortages? Please

STAFF Training/reskilling of the |choose the three

RESKILLING | current staff = 1 most important ones.

Otherwise = 0

Independent variables that were used as control vari-
ables and predictors are described in Table 4.

Table 4. Description of control independent variables
(source: author’s)

Question Variable Coding

What is the size of Emp-
your company in loyees
terms of the number
of employees?

1 to 4 employees = 1,
5to9 =2;

10 to 49 = 3; 50 to 249 = 4;
250 to 499 = 5; 500 or
more = 6

In what year was your | Com- Years (min = 1; max = 274)
company established? | pany
(2023 - the year age

when the company

was established)

What is the average | Emp- Under 20 years = 1; 20-29 =

age of your loyees' |[2;
employees? age 30-39 = 3; 40-49 = 4; 50 or
above =5

Are you a member of |Industry |Yes = 1; No = 0
an industry cluster or | cluster
another SME business
support organization?

Which of the
following best
describes the area
where your company
is located?

Commu- | A rural area = 1; less

nity size |than 20,000 inhabitants =
2; 20,000-100,000
inhabitants = 3; 100,000-
500,000 inhabitants = 4;
over 500,000 = 5

Industry: 11 dummy variables created based on NACE
categories (reference category = ICT)

Country (location): 35 dummy variables created
(reference category = USA)

Due to potential endogeneity and selection bias, the
results of logistic regression analyses generally do not al-
low us to make strong causal claims. Hence, most results
should be interpreted as associations rather than as cau-
sation. To deal with this problem regarding the effects of
our main independent variable, capturing the adoption of
digital technology, we decided to also apply propensity
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score matching (PSM). This technique allows us to use a
quasi-experimental design to examine the potential causal
effect of digital technology adoption on firms’ turnover
and skills-related problems. Similarly to our approach,
PSM on survey-based data has recently been used to ex-
amine the impact of financial constraints on the financial
performance of Finnish SMEs (Kotaméki, 2025). In our case,
a probit regression with digital technology adoption as
the dependent variable was used as the first step in PSM,
based on covariates. This was followed by matching similar
respondent firms using propensity score matching (PSM).
PSM was applied to compare and obtain more robust

No digital technology, No reskilling

5042

40

32.58

Digital technology, No reskilling
57.16

60

40

27.37

20

15.47

results. Hence, digital technology adoption was seen as
a potential “treatment”, and we identify its consequences
on firms' turnover and absence of skill shortages. Based on
the results, we can identify potential effects of adoption of
digital technology on turnover and skills-related problems.

4. Results

First, we examined graphical representations of key vari-
ables, including digital technology adoption, reskilling,
turnover, and the absence of skill shortages. Figures 1 and
2 can help us begin identifying possible relationships and

No digital technology, Reskilling
53.89

31.62

14.48

Digital technology & Reskilling
57.72

26.84

15.44

T T T
Decreased Unchanged Increased

T T T
Decreased Unchanged Increased

Qver the past two years, has your company's annual turnover
increased, decreased or remained unchanged?

Figure 1. Distribution of SMEs based on annual turnover change by adoption of digital technology and reskilling (source:

author’s calculations)

No digital technology, No reskilling

489 51.06

40

20

Digital technology, No reskilling
J 573

60

2.7

40

20
1

No digital technology, Reskilling

52.92
47.08

Digital technology & Reskilling
56.%8

43.02

Skill shortage No skill shortage

Skill shortage No skill shortage

Does your company face skill shortages?

Figure 2. Distribution of SMEs based on reported skill shortages by adoption of digital technology and reskilling (source:

author’s calculations)
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dependencies. Figure 1 shows the annual turnover change
of four categories of SMEs based on their digital technol-
ogy adoption and reskilling activities. The data reveals a
positive correlation between digital adoption and turnover
growth. Additionally, the figure indicates that firms that
engage in both digital adoption and reskilling do not sig-
nificantly outperform those that adopt only digital tech-
nology. This fact suggests that digital technology repre-
sents the main driver of turnover growth.

Conversely, the potential relationship between turn-
over changes and reskilling is unclear. Firms without digi-
tal technology adoption and without actions towards staff
reskilling report the lowest growth and the highest rate of
turnover decrease. This result suggests that a lack of activi-
ties in both areas is associated with financial vulnerability
and market stagnation.

Figure 2 illustrates potential associations regarding
skills shortages in SMEs. Interestingly, firms using digital
technology reported the highest skill shortages, but this
result does not appear to be related to reskilling activities.
Firms without digital technology and reskilling reported
the lowest skills shortage. Overall, the use of digital tech-
nology appears to be associated with increased difficulties
in acquiring and maintaining the right set of skills within
the company.

Possible relationships among the observed variables
will be examined in more detail based on the results of
logistic regression models in Table 5.

The results allow us to identify potential determinants
of company growth, proxied by the turnover indicator, as
well as challenges posed by skill shortages. While our fo-
cus is mainly on the adoption of digital technology and
staff reskilling, we also find several interesting results re-
garding other control variables. Digital technology adop-
tion appears to be significantly and positively related to in-
creased turnover. These results suggest that SMEs that use
digital technology are more likely to experience turnover
growth. On the contrary, we fail to find a similar significant
association regarding reskilling. Our results also indicate
that turnover growth is strongly associated with larger
company size, measured by the number of employees and
membership in an industry cluster. However, the average
age of employees and the overall age of the company
are negatively correlated with the probability of achieving
increased turnover. The industry type seems to play only
a marginal role, but the financial sector shows a signifi-
cantly higher likelihood of reporting turnover growth. The
differences between rural and urban environments do not
appear to be a significant factor in determining the prob-
ability of increased turnover in SMEs. Country influence is
captured using dummy variables for all examined coun-
tries except the reference category.

The dependent variable used in the second regression
measures the likelihood of having no problems with skill
shortages. We found that larger companies tend to report
significantly more difficulty in finding the right skills. On
the contrary, firms with a higher average employee age
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Table 5. Results of logistic regression (source: author’s
calculations)

. Increased No problems with skill
Variables

turnover shortages
DIGITAL TECH 0.214*** —0.296***
ADOPTION (0.0506) (0.0775)
0.0601 ~0.0933*

STAFF RESKILLING (0.0479) (0.0457)
Industry cluster 0.2427 ~0.201™
y (0.0620) (0.0489)
Emplovees 0.2171%** —0.196***
ploy (0.0229) (0.0258)
Employees age —0.231 0.0499"
ployees ag (0.0329) (0.0205)

. 0.0610 0.00230
City over 100k (0.0483) (0.0385)
Rural 0.00550 ~0.0259
(0.0471) (0.0463)

Company age 2000417+ 000032
pany ag (0.0009) (0.00075)

Minin -0.0241 0.0467

9 (0.286) 0.217)
Manufacturin ~0.0771 ~0.1227
9 (0.0878) (0.0702)

Ener 0.113 -0.0108

9y (0.199) 0.171)
-0.101 0.292**

Water 0.125) (0.127)
Construction ~0.0397 -0.223™
(0.0934) (0.0725)

Sale 0.00462 0.0475
(0.0929) (0.0773)

Transportation 00332 0.0800
p (0.124) (0.0951)
Accommodation 00467 00556

(0.102) (0.105)

Financial 0.275** 0.300**

(0.134) (0.122)

Real estate 0179 0.0428

(0.165) (0.138)

Professional -0.00741 0.0180
(0.103) (0.0857)

-0.163 0.255

Constant 0.165) (0.234)

Observations 15,635 15,635

Note: Robust standard errors in parentheses. 35 country dummy vari-
ables have been included in both regressions, (not shown in the table),
**p < 0.01, *p <0.05 *p <0.1.

and those operating in the financial or water sectors are
less likely to experience this sort of problem.

Based on our results, both digital technology adoption
and reskilling are negatively correlated with this outcome.
This suggests that firms that actively adopt digital technol-
ogy and train their employees are more likely to have skill
gaps. However, this correlation may reflect reverse cau-
sality, where firms experiencing skill gaps are more likely
to adopt these measures. Therefore, while reskilling and
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technology adoption in SMEs often occur in response to
skill shortages, neither action appears to resolve skill short-
ages directly. It is crucial to examine these relationships
in more detail using techniques such as propensity score
matching (PSM). To test the robustness of our findings, we
applied PSM not only to adoption of digital technology
but also to variable capturing staff reskilling. Staff reskill-
ing was considered as an alternative way or complement
to digital technology adoption when addressing skill gaps.

The first set of PSM results is summarised in Table 6,
which shows the difference between the treated group
(those SMEs which adopted digital technology) and the
control group (those that did not). Treated and control
companies are paired based on their similarity in propen-
sity scores. The t-statistics indicate whether the differences
between the two groups of SMEs are statistically signifi-
cant. Regarding the adoption of digital technology, the
differences are statistically significant at the 1% level for
increased turnover and at the 5% level for the absence of
problems with skill shortages. The difference is positive in
the first case and negative in the second.

Table 6. Results of PSM for “"Adoption of digital technology”
(Average Treatment Effect on the Treated) (source: author's
calculations)

Treated
Action (Treat_ment: Controls | Diff. S.E. T-stat
adoption of
digital tech.)
Increased -
turnover 0.552 0.492 0.059 | 0.02 | 293
No
problems 0.4203 04613 |-0.041| 0.02 | —2.01*
with skills
shortages

Note: Probit regressions have been used to calculate propensity score,
which represents the probability of each firm being assigned to a
treatment group.

Hence, our results strongly suggest that the adoption
of digital technology is strongly linked to turnover growth
and to an increase in skill shortages. Thus, we found stron-
ger empirical support for previous findings from the re-
sults of logistic regression. The results are similar, but this
time we identify likely causal relationships. Our findings
suggest that, although digitalisation stimulates turnover
growth, it simultaneously increases human capital require-
ments in SMEs.

Moreover, PSM results related to digital technology
adoption have been further compared with those related
to reskilling to test the robustness of the results and inves-
tigate the consequences of two different actions aiming at
the same outcomes (addressing these skill shortages). The
most essential results are shown in Table 7.

In this case, the revealed differences between the treat-
ed (skilled firms) and the control groups are statistically
insignificant for both turnover and skill shortages. Con-
sequently, this suggests that reskilling, in isolation, does

Table 7. Results of PSM for “Reskilling” (Average Treatment
Effect on the Treated) (source: author’s calculations)

Treated
. (Treat- .
Action Controls | Diff. S.E. T-stat
ment:
Reskilling)
Increased 0517 0501 | 0.017 | 0012 | 138
turnover

No problems
with skills 0.463 0.475
shortages

-0.012 | 0.012 | -1.01

Note: Probit regressions have been used to calculate propensity score,
which represents the probability of each firm being assigned to a
treatment group.

not act as a causal factor of turnover growth. As a result,
we fail to find any short-run empirical effect of reskilling.
Furthermore, neither turnover nor skill shortages appear to
be significantly related to staff training in SMEs. This find-
ing likely indicates that the dependence between reskilling
and skill shortages identified by logistic regression cannot
be interpreted as a causal effect but rather a correlation.
Finally, the potential effect’s intensity is further expressed
in terms of average treatment effects (ATE) shown in Ta-
ble 8.

Table 8. Average treatment effects (ATE) on turnover based
on PSM (source: author's calculations)

Coef. Robust std. 7-stat
errors
ATE digital technology (1 vs. 0) | 0.0498 0.016 3.04***
ATE Reskilling 0.0172 0.011 1.60

The results represent the expected change in the out-
come attributable to each action (adopting digital technol-
ogy and reskilling). ATE of digital technology adoption has
a coefficient of 0.0498, and the effect is statistically signifi-
cant at the 1% level. This result indicates that the adoption
of digital technology in SMEs increases the probability of
reporting turnover growth by approximately 5 percentage
points after controlling for all main firm characteristics. In
contrast, the ATE for reskilling (0.0172) is not statistically
significant.

Conversely, the ATE for reskilling actions indicates a
much smaller coefficient, and it is not statistically signifi-
cant at any standard threshold. While the data shows a
positive trend, it does not provide enough evidence to
confirm that reskilling can really cause reliable turnover
growth based on our sample of SMEs.

5. Discussion

Our key results provide several novel or complementary
findings. We have identified relationships that were previ-
ously unreported. These findings are based on similarly
large samples of SMEs in EU countries. Our results suggest
that adoption of digital technology in SMEs can often lead
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to a “productivity-skill paradox”. The adoption and usage
of digital technology in SMEs can have many benefits. In
our case, we found that it leads to a significant increase in
sales. However, these benefits can be offset by the grow-
ing skills shortage. The potential of digital technology to
support market expansion comes at the cost of secur-
ing a sufficiently high-quality and well-skilled workforce.
This result complements the findings of several previous
studies. Most studies found that digital transformation is
commonly associated with improvements in financial per-
formance and increased productivity in companies (Lungu
et al., 2024; Pfister & Lehmann, 2023; Eller et al., 2020;
Chatterjee et al.,, 2024). Pfister and Lehmann (2023) argue
that adoption of digital technology is associated with a
significant increase in revenue, productivity, efficiency and
consumer satisfaction. This fact may also be attributed to
digital technology-driven advancement in business pro-
cesses (Schwertner, 2017) and strategic decision-making
(Xu et al., 2024). Regarding our first research hypothesis
(RQ1), we conclude that the adoption of digital technol-
ogy in SMEs increases turnover. Our results provide new
empirical evidence on this issue and expand knowledge
regarding European SMEs.

On the other hand, we are unable to find evidence
of the potential effect of reskilling on increased turnover.
Hence, with respect to the second research question (RQ2),
reskilling is unlikely to lead to substantial turnover growth
during the examined period. This contrasts with the find-
ings of Onkelinx et al. (2016), but the lack of statistical
significance may be attributed to the relatively short look-
back period of the survey, and potential long-run effects
cannot be ruled out. Investing in human capital can take
a longer period to affect financial performance. Our data
cannot capture the long-term consequences for turnover
or human capital. Moreover, our data also do not capture
the intensity and specific type of training. This could play
a crucial role in mitigating skill shortages and reducing
turnover. However, based on our results, reskilling likely
does not lead to substantial turnover growth during the
examined period.

Although digital technologies seem the clear strategic
choice over reskilling, the decision is not simple. Our re-
sults also suggest that adopting digital technology does
not solve the problem of limited skills within the com-
pany. Companies often try to introduce digital technology
to replace missing human resources, but they are unlikely
to succeed. In fact, adopting new technology may even
amplify the problem. This finding is closely related to two
main facts. Firstly, even the introduction of digital tech-
nology requires specific hard and soft skills. Such skills
are often unavailable (Kinkel et al., 2022; Hernandez-de-
Mendez et al., 2020). This is especially relevant for SMEs,
which have typically limited skill availability (Castro-Silva
& Lima, 2023).

Secondly, digital technology has strong potential to
fundamentally change companies’ skill demands (Wang
et al,, 2021). It can induce a shift in firm capabilities and

279

workforce composition (Bharadwaj et al., 2013; Babina
et al,, 2024). Even if we assume these crucial changes lead
to a stable equilibrium in the long run, companies must
adapt their priorities. They must focus on specific employ-
ee competencies needed (Acemoglu & Restrepo, 2018).
These results help us answer the third and final research
question (RQ3). Likely, the adoption of digital technology
is positively associated with skills shortages in SMEs.

Despite our best efforts to obtain the most reliable
results from the large dataset, it is still important to ac-
knowledge the limitations of our study. One of the main
issues concerns the independent variables capturing the
adoption of digital technology and reskilling. These vari-
ables are based entirely on respondents’ self-reported in-
formation. This can lead to different perception problems
and biases, such as social desirability bias. This problem
cannot be fully eliminated and needs to be considered.
Moreover, the questionnaire data do not allow us to differ-
entiate the effects of different types of digital technology.
We are only able to capture an aggregate category which
includes a broad spectrum of digital technologies. Hence,
it is important to acknowledge that the consequences on
skills and trover can be slightly different. It is likely that
more advanced technologies may require even higher lev-
els of specialised competencies compared to basic digital
tools. Using data from the questionnaire survey can also
lead to selection bias and endogeneity. To address this
problem for the two key dependent variables, we used a
combination of logistic regression and propensity score
matching. This approach should eliminate the mentioned
problems to a minimum. However, most logistic regres-
sion results should be still interpreted with caution due
to potential endogeneity issues. Since the questionnaire
data is cross-sectional, we are still not able to fully ac-
count for time-invariant unobserved heterogeneity. Even
though PSM reduces selection bias, the results should be
viewed as strong evidence rather than definitive proof of
long-term causality. Potential problems of omitted vari-
ables have been addressed by including a set of control
variables for industries and countries in the sample. It al-
lows us to consider country- and industry-specific factors.
However, here we see an opportunity for further research
focused on similar problems. Next studies can consider ex-
ternal factors which could influence the adoption of digital
technology. Data do not allow us to distinguish between
different types of digital technology, which could be use-
ful for more detailed policy implications. This is another
room for future research that can be based on our results.
Similar differentiation can also be useful for reskilling. Spe-
cific forms of reskilling may be associated with significant
changes in turnover and skill shortages.

6. Conclusions and policy implications

This study provides new empirical evidence on the effects
of digital transformation in SMEs on company growth and
the challenges related to a lack of adequate skills. By syn-
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ergistically combining logistic regression and propensity
score matching with a sample of more than 15,000 firms,
we have identified a so-called “productivity-skill paradox”.
Our results strongly suggest that digital technology adop-
tion in SMEs acts as a “double-edged sword”, boosting
sales while putting additional pressure on the availabil-
ity of skills within the company. SMEs that want to adopt
digital technology as a tool to help them deal with the
skills shortage need to be aware of the mentioned con-
sequences.

In comparison with reskilling activities, the adoption of
digital technology appears particularly impactful. Adoption
of digital technology increases the probability of turnover
growth in the next few years by approximately 5 percent-
age points. On the contrary, staff training and reskilling
programs focused on eliminating skills shortages do not
show any immediate effects on both companies’ turnover
and the subsequent problems with skills. Managerial deci-
sion-making in SMEs, which usually have limited financial
and personnel capacities, is therefore relatively challeng-
ing. From a managerial perspective, the results suggest
that digital transformation should be implemented along-
side broader strategic human resource planning. The final
decision to adopt new digital technology will initially put
pressure on certain types of skills (e.g., digital skills), as
also reported in previous studies, followed by a change
in the business model and a fundamental shift in skill de-
mand. For SMEs that can effectively address the above
problems, digital technologies will boost their sales and
help them grow their businesses.

Our findings also carry several implications for public
policy. To mitigate the negative effects of digital technol-
ogy on the skills gap, policymakers should move beyond
direct or indirect financial subsidies. While technology
acquisition is only the beginning of successful digital
transformation, public support also needs to focus on
subsequent steps. More complex grants supporting the
integration of digital technology with the acquisition of
human capital should get priority. This is especially crucial
for SMEs, which are typically short on additional human
and financial capital. The strategic priority should be the
step-by-step implementation of digital technology, fol-
lowed by competency audits and the subsequent hiring
of required skills.
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