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Abstract: The ongoing effects of the pandemic have led toemhtened adoption of digital technologies among
businesses. Acknowledging the importance of smmallraedium-sized enterprises (SMEs), the Europeann@ssion
emphasizes the need for support in digitalizatféoris. The study focuses on investigating theuafice of digitalization
on SME performance by analyzing data from 27 EUnt@es using econometric analysis. A thoroughditere review
explores the relationship between digitalizatio 8ME performance. The findings of our study previdiluable
insights for policymakers, suggesting the integranf digital tools into the infrastructure of SMEsd also serve as
inspiration for future research in this area.

1 Introduction While research on digitalization's impact on SME

According to the European Commission, more thaperformance is growing, the specific effects arée yet
98% of all businesses in the European Union (El8) a¥vell-established. Rigorous scientific studies aeded to
small and medium-sized enterprises (SMEs), and théystematically investigate its influence on prodlity,
account for approximately two-thirds of total empteent.  profitability, innovation, competitiveness, and tuser
SMEs make a significant contribution to the EU'ssgr Satisfaction. These studies should employ quaivtat
domestic product (GDP), comprising over half ofakdeed ~analysis, case studies, surveys, or experimeniiscting
value in the non-financial corporate economy [1dspite data on SMEs' digitalization initiatives and objeety
the considerable impact of the COVID-19 pandemic ofteasuring performance outcomes. Well-designed netsea
SMEs throughout the EU, these businesses halfe necessary, considering confounding factorsjzimd
demonstrated their resilience and ability to adapthe appropriate statistical analyses, and acknowledging
Cha”enges [2] Various measures have been imp]MenCOﬂtGXtUﬁ' influences. Conducting scientific ini@ions
to support them, including easing regulations, juiag into digitalization's effects on SME performancen ca
financial assistance, and implementing targetedraras pProvide  valuable insights and  evidence-based
for digitalization and innovation support. The ddjzation recommendations for  SMEs, policymakers, and
of SMEs can have a positive effect on their valddeal Stakeholders to optimize digital transformation and
and performance by streamlining processes adfprove business performance [4]. o
production, enhancing service quality and proditgtiv ~ This study aims to examine the relationship between
improving collaboration and communication withineth digitalization and business performance, speclfical
company, and enhancing the customer experiencaseThévestigating whether digitized companies tendeartore
improvements can contribute to increased valuedddd Prosperous and achieve higher performance levéle. T
improved performance for SMEs, directly influencthgir ~ research focused on a sample of 27 European Union
business growth and development. Furthermor&)ember countries (EU27) and utilized a regressiodeh
digitalization enables SMEs to better compete ia thfor panel data over a 5-year period (2017-2021)using

market, which is crucial for success and maintgnin the EU27 sample, the study provides a concentraeid
competitive advantage [3]. comprehensive analysis of the EU context, facilitat

comparative assessments, bolstering statisticabpamd
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leveraging relevant data availability. The findingfsthis 3 M ethodology

research contribute to the existing literature bga®icing 31  Research measure

the ~understanding of factors influencing business | this chapter, we will summarize the key indicato
digitalization and offering empirical evidence omvhthe ariaples) relevant to our research, which fallemthe
integration of digital technologies impacts SMEcateqory of quantitative research approaches. These

performance within the EU. methods prioritize the identification of causabti@nships
. . rather than individual experiences or beliefs, achw
2 Literaturereview objectivity. As our study utilizes publicly availebdata, it

Digital transformation varies among companiesan be replicated. The evaluation of the studysrailv
depending on the industry and is influenced bydiacsuch  quality relies on criteria such as reliability aradidity. Our
as the adoption of advanced technologies, evolvingm is to ensure consistent and stable results ahplying
customer needs, market size, and the specific &ssinthe same data in future studies. To achieve théshawe
sector [5]. Boundary companies that prioritizeelied on reliable sources, including:

digitalization tend to achieve higher long-termguotivity  Eurostat: the statistical office of the European
and revenue compared to less digitally-orientedpzones Union.

[6]. SMESs can leverage digital technologies to supiieir ~ «  European Commission: the executive branch of the
business functions, such as utilizing social media EU, providing information on EU policies,
applications, open-source software, mobile secuety programs, and activities.

commerce platforms, video conferencing, instant

messaging, and shared calendars, which may be pilte  The study involves conducting an econometric aiglys

or free [7]. Additionally, tools like Big Data, Btichain, sing panel data to examine the influence of diggtion
Artificial Intel“gence, and the I-nternet of Th|ngﬁfer on SME performance and validate our hypotheses_ The
further potential for enhancing SME performancejataset comprises 135 observations gathered froEiLR7
economically, socially, and environmentally [8]. countries over a period of five years. To address t
Companies' digital transformation levels vary based research question and assess the validity of taélehed
contextual factors and can be grouped into thresgoaes: hypotheses, a panel dataset spanning from 20102b 2
highly digitally mature SMEs that quickly adapt towas created. The panel data method was selecteitt for
digitalization, SMEs with liquidity issues that grdigitize  capability to track the same individuals over time,
their sales function, and SMEs with limited digifedracy  facilitating the analysis of dynamic responses and
but strong social capital seeking digital partné®%  controlling for unobserved heterogeneity within adat
Successful digital transformation requires investime  containing both cross-sectional and time seriemefis
various .dlm.enSIonS, |nC|Ud|ng .|nfraStrUCtUre, IT[14] Ut|||z|ng panel data offers several advanmgas
Fechnologles, intellectual and strategic a_speotmeﬁl and highlighted by [15], including increased varialyiit
informal  structures, culture, and social factor][1 reduced collinearity between variables, greateretegof
Optimal  performance outcomes require  significanfeedom, enhanced efficiency, and the ability toaat for
operational changes externally and internally [1l}ndividual heterogeneity, resulting in more infotiva
Overcoming obstacles and challenges involves au@ptigata. The statistical analysis was performed uBigws
business models, knowledge, and technologies, whil [16]. Table 1 presents the four variables derifrem

increasing the benefits of digital technology a@wpt the dataset that will be observed.
necessitates innovative business model developjh2ht

Conflicting findings exist regarding the impact of Table 1 Descriptive statistics variables
digitization on SME performance. For example, eenéc Dependent variable | Interpretatiol Unit
study (2021) suggests that digital technologiesehav Value added Share of the total valle ,
limited effect on innovative performance, with R&D added of EU27 SME %
expenditures being a more reliable predictor obiration I ndependent
[13]. This study challenges the notion that digital variable %
technologies necessarily enhance innovative pegooa Integration of digital Level of
Considering these findings and building upon thistang technologies implementation and use
literature, a research question was formulated to of digital technologies %
investigate the influence of digitalization on firm in EU27 SME
performance: . 'Does  digitalization  affect SMES [ control variable %
performance? Total investment | Percentage of GDP for

each of the EU27 %

countrie!
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The aforementioned independent variable will beduse

to address the research question. As discussedd jh], The purpose of regression analysis is to investigat
there is a reciprocal relationship between the wé@et relationship between independent and control vheab
and independent variables. Higher value-added camd the dependent variable. In order to determiee t
contribute to employment growth, while increaseduitable model specification, which includes dewdi
employment can enhance productive performanceghiger whether to use pooled data or incorporate fixedots$f or
fostering value-added growth. Furthermore, thegirtdon  random effects to address heterogeneity, we coeduct
of digital technologies across various businessaiostan several tests. Fixed effects are utilized to examihether
improve operational efficiency and speed. Totahere are distinct intercepts for each entity, Wwhiemain
investment can facilitate job creation, spur theonstant over time. This approach assumes that the
development of new products and services, and Etteu relationships between explanatory and dependeiatblas

economic growth. are consistent on average and over time, with fpeci
assumptions about the independent variable and erro
3.2 Theoretical background distribution. On the other hand, random effects &m

For the analysis of panel data, we employed thetLeaapture effects beyond specific values of the iedepnt
Squares Dummy Variables (LSDV) method, which iyariable, eliminating the need for precise assunmgti
specifically tailored for this type of data. The @@ about the variables. Our proposed model aims to
method enables the inclusion of individual-speafiects, understand the relationship between the integratibn
resulting in more accurate and reliable estimat®} Jt is  digital technologies at the SMEs level and the e@dded
worth mentioning that the assumption of homoscédst by SMEs. To confirm the necessary effects of theleho
is crucial for obtaining dependable results usirgltSDV ~ we will conduct a series of tests on the datauiticlg a
method. To address the research question, wetlieua Hausman test to determine whether to use fixedtsfiar
linear regression model with regression equatiop (lrandom effects in our model specifications.
which incorporates both the dependent and indepgnde
variables. This model depicts the connection betwtbe 4 Results and discussion
independent variable and the dependent variable, To assess the spread of values in our analysisyilive
illustrating how changes in the independent vagiatsin present descriptive statistics of the variablesugée will

influence the dependent variable. include measures such as the mean, median, ardhstan
deviation, which indicate how closely data poinkigra
Yi=a+BX;+ A+ &, (1) with a normal distribution. When data follows anstard
or Gaussian distribution, the mean and median &jlgic
Where: have similar values. After examining Table 2, weertbat
- Y, represents the dependent variable for a specifidl variables in the model display means and medihat
observation (countny)at a given time (year); are close in value, suggesting that all variablesasumed

- X, corresponds to the independent (explanatory)to follow a normal distribution.
variable for the same observatioat timet;

- a represents the country-specific intercept; Table 2 Descriptive statistics of variables

- ﬁ denotes the cqefﬂment associated with the Variable Mean M edian Star)da_trd
independent variablg;;; Deviation

- A, represents the time-fixed effect, which includes Value adde 58.25' 58.00( 8.25¢
time dummy variables for the respective time IntDigTect 40.31¢ 38.00( 14.80¢
periodt; Total_in\ 22.14: 22.50( 2.98(

- &, signifies the error term for observatioduring
time periodt. Table 3 presents the correlation matrix, which a¢ve

that no correlation surpassing 0.7 or below -0.3 feand.
Building upon equation (1) and considering the nemb Following a general guideline [20], this indicatas lack
of dependent and independent variables, the rnegultiof significant correlations among the variables.
equation in our study can be formulated as follows:
Table 3 Correlations matrix

VAsues, - + Bo(IntDigTechsugs) + Variable Value IntDigTech| Total_inv
+p,(Total_inv);; + A; + & 2 adder
Value adde 1
Where: IntDigTect -0.42¢ 1
VAgygs is a dependent variable; Total_in\ -0.18¢ 0.197 1

- IntDigTechgy, is an independent variable;
- Total_inv is a control variable.
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In the next step, we will perform a Hausman test tmdependent variable. This value ranges from Q tehkre
select the suitable method for conducting regressid® implies that the independent variable has noasgibry

analysis on the data. The Hausman test evaluates
following hypotheses:

tower for the dependent variable, while 1 suggésiisthe
independent variable (IntDigTech) perfectly exptathe

« HO: The random effects model is more suitable fodependent variable (Value added). The obtained R-

this study.

Squared value in our case is relatively high, iating a

e H1: The fixed effects model is more suitable fas th strong relationship between the variables and wedeing

study.

the statistical significance of the regression nhode
Consequently, we can infer that the model supparts

Based on the information provided in Table 7, th@ositive causal relationship between the variables.

calculated p-value is lower than the significaneeel of
0.05 or 5%. Thus, we reject the null hypothesis)(&itd
accept the alternative hypothesis (H1), indicatimeg the
fixed effects model is more appropriate for oudgtu

Table 4 Hausman test
Chi-Squar e Statistic
Chi-Squar e Statistic Probability

19.06¢
0.000:

The final results of the panel data regressionyaisl

In this study, ensuring measurement validity (carst
validity) was of utmost importance as it soughotuain
accurate measurements that align with the conaegigru
investigation. Quantitative research inherentlyefat¢he
challenge of potential inaccuracies in variable
measurement. To tackle this issue, we incorporatattol
variables that have a robust theoretical and eogpiri
association with the topic.

The integration of digital technologies by SMEs
presents opportunities to develop unique resources,

using the fixed effects model and LSDV method arBnhance efficiency, and increase productivity, ebgr

displayed in Figure 1. The analysis demonstratasttie
coefficient of the independent variable (IntDigTgdh
statistically significant, indicated by its sigifint estimate
at the 5% level of significance. This indicatestthan
average, a one unit increase in IntDigTech is astet
with a 0.0658 unit increase in value added, basethe
data sample (assuming other factors remain copstant

Dependent Variable: VALUE_ADDED
Method: Panel Least Squares

Date: 06/20/23 Time: 14:25

Sample: 2017 2021

Periods included: 5

Cross-sections included: 27

Total panel (balanced) observations: 135

Variable Coefficient ~ Std. Error  t-Statistic Prob.
C 50.59168  9.143313 5533189  0.0000
INT_DIG_TECH 0.065883  0.040637  1.621252  0.1079
TOTAL_INV 0.226230  0.427006 0529805  0.5974
Effects Specification

Cross-section fixed (dummy variables)
R-squared 0.834939 Mean dependent var 58.25704
Adjusted R-squared 0.791338 S.D. dependent var 8.258921
S.E. of regression 3.772639 Akaike info criterion 5681220
Sum squared resid 1508.677 Schwarz criterion 6.305316
Log likelihood -354.4824  Hannan-Quinn criter. 5.934835
F-statistic 19.14951  Durbin-Watson stat 1.624245

Prob(F-statistic) 0.000000

Figure 1 Panel data regression results

The results indicate the statistical significanéehe
independent variables, as evident from the R-Squaine

Adjusted R-Squared values. The regression model's £

Squared value is 0.834939, indicating the proportd
variability in the dependent variable explained e

gaining a competitive advantage in a highly contjveti
market. Additionally, digitalization enables SMEs t
acquire new competencies, skills, and knowledge,
empowering them to introduce innovative processeb a
products. However, SMEs often face challenges when
adopting digital technologies due to limited finexh@nd
human resources. While financial constraints are a
significant factor, our study's main focus is naot the
influence of the control variable related to finason the
overall outcome. We carefully selected control ables
based on their impact on the dependent varialitbsgh

it is important to acknowledge that these varialsleare
their influence with numerous other indicators. jRitesthe
limited financial resources of SMEs, the selectedtiol
variables remain relevant within the context of study.

With confidence in the validity of our results, wen
assert that the independent variable (IntDigTeaMjich
represents the degree of digitalization in EU27 SME
exerts a significant and substantial impact ordéendent
variable (value added). The value added servesnas a
indicator of SME performance in EU27. This confitioa
establishes a reciprocal causal relationship betwleese
variables, effectively answering our research qoest

5 Conclusions

Our study aimed to investigate the influence of
digitalization on business performance, specificall
focusing on SMEs in the EU27 from 2017 to 2021. We
collected datasets for both the dependent variable,
representing business performance, and the independ
variable, representing the level of digitalizatiamong
SMEs in the EU27 during the specified timeframe. To
nduct our analysis, we transformed the individual
variable datasets into panel data, which was drdoia
regression analysis. The statistical software E¥ied2
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was chosen for the analysis based on the dataepatyd] CURRAJ, E.: Business digitalization of SMEs in

applicable tests, and study objectives.

The results of the panel data analysis indicatettiea
extent of digitalization within SMEs can contributean
increase in value added and have a significant dinpa
their overall performance in the EU27. Howeverjsit
important to note that the study period encompassed
effects of the COVID-19 pandemic, which imposedaiar

limitations on traditional business development and

accelerated the adoption of digital solutions. Vééeve
that our research findings can inspire future stsidind
provide valuable insights for researchers
policymakers, emphasizing the substantial
digitalization in enhancing SME performance. Onghaf
main limitations of our research was the availabdf data

for indicators measuring SME performance. In future
[71 TREBUNA, P., PEKARCIKOVA, M., DIC, M.:

research, expanding the sample to a global scalédvibe
beneficial, allowing access to a wider range ofaldes
measuring both digitalization and business perfocea
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