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Abstract The impact of the COVID pandemic was not only
health-related but also had a significant impact on the way
companies operate. Most commonly, the impact of enforced
digitalisation can be mentioned, which was dominated by the
implementation of enforced remote working. We aim to explore
how Hungarian SMEs were facing challenges of the COVID-19
situation and using digital technologies to overcome these
challenges, what were the changes which reflected in their
operations. To understand the impact of the pandemic and to
explore the role of digital technologies in the first part of the
research a survey was conducted. 120 companies participated,
58% were SMEs and the rest are enterprises. Data was collected  geyworas:
in the third quarter of 2021, more than one year after the digitalization,
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1 Introduction

Coronavirus disease has spread from January 2020 from Wuhan, and WHO declared
it pandemic in March 2020. The impact of the COVID pandemic was not only
health-related but also had a significant impact on the way companies operate,
especially it has strongly affected SMEs. SMEs have key role in most economies,
they drive economic growth, and they provide employment (Lu et al, 2020). SMEs
situation became challenging and difficult all over the world in pandemic; in China
80% of SMEs have not resumed operations yet, in USA 96% of SMEs have been
affected, in Germany 58% of SMEs experience a drop in turnover by on average
50% and in Italy 72% of them were directly affected (Klein and Todesco, 2021).
SMEs faced with various threats, amongst other scarcity of financial resources,
market new entrants, lack of digital skills, government regulation changes
(Brussevich et al, 2020; Sandberg et al., 2020; Bartik et al., 2020; Pelletier et al., 2019).

SMEs were affected on both the supply and demand sides (OECD, 2020). On the
supply side, companies experience a reduction in the supply of labour, lockdowns
and quarantines lead to further and more severe drops in capacity utilisation.
Furthermore, supply chains are influenced by shortages of parts and intermediate
goods. On the demand side, the uncertain situation of SMESs, the sudden loss of
demand and revenue severely affects their ability to function, and/or causes severe
liquidity shortages. Furthermore, consumers financial situation became instable,
because of loss of income, which resulted reduced spending and consumption. Some

sectors, such as tourism and transportation, are especially vulnerable.

We aim to explore how Hungarian SMEs were facing challenges of the COVID-19
situation and using digital technologies to overcome these challenges, what were the
changes which reflected in their operations. To understand the impact of the
pandemic and to explore the role of digital technologies in the first part of the
research a survey was conducted. 120 companies participated, 58% were SMEs and
the rest are enterprises. Data was collected in the third quarter of 2021, more than
one year after the emergence of the epidemic in Europe, and by then we had passed
the third wave of the epidemic in Hungary.
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This paper is organized as follows: Section 2 gives a literature review on the impact
of COVID-19 pandemic on the digitalization practices of SMEs. Section 3
summarizes the research method. Results are introduced in Section 4 The COVID-
19 Challenges in 4.1 and technological Responses in 4.2 are presented. An initial

experiment is outlined in Section 4.3. Our conclusions are drawn in the final section.
2 Literature review

Even though a short time has passed since the outbreak of the pandemic, a growing
body of literature has examined the impact of COVID-19 on the digitalization
practices of SMEs. Tosheva (2020) presented a literature review on the economic
impacts of the current COVID-19 pandemic and the digital transformation
responses. Brussevich et al. (2020) in their IMF Working Paper proposed and
examined a new feasibility index (Tele-workability Index) to work from home in
order to explore which job types are most at risk. They studied 35 advanced and
emerging economies. Sandberg et al. (2020) introduced results from a survey about
the survival rate of businesses, displaying their location and their main challenges.
Bartik et al. (2020) conducted a survey in the USA participating around 5800 small
businesses. Their aim was to explore differences in the survival rate across industries.
They summarized their results using three main categories: 1) the impact of COVID-
19 on business operations and employment, 2) financial fragility, 3) expectations
(such as duration and economic survival). Eggers (2020) presented a path with tactics
and strategies for SMEs to overcome the COVID-19 crisis. Their recommendations
focused on the responses of other market players as well, especially financing

institutions and governments.

An OECD report (2020) summarized how the COVID-19 pandemic affected SMEs
and how governments responded to the pandemic to stimulate SME resilience.
Humphries et al. (2020) also explored the effects of the COVID-19 pandemic on
small businesses using a survey design. Their main results showed that 59% of survey
respondents laid off a significant number of employees, while 30% believe that their
business will not recover in the next 2 years. Casalino et al. (2019) examined digital
strategies and organizational performance of SMEs in the COVID-19 era. They
focused on digital resilience as a critical success factor of an SME. According to their
study, three essential elements of organizational resilience are: 1) product excellence,

2) process reliability and 3) people behaviour. They also proposed three functional
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domains of organizational resilience in their literature review to promote to unlock
the potential of within their organizations. These functional domains are: 1)
operational resilience, 2) supply chain resilience and 3) information resilience.
Fitriasari (2020) described an SME business model to apply during the COVID-19
pandemic. Klein and Todesco (2021) outlined a conceptual model about
organizational resilience. Their work is based on a solid literature search investigating
the responses of SMEs in the COVID-19 crisis. By screening related literature, they
introduced several challenges an SME could face during the pandemic. Their focus
was to examine how SMEs are responding to the COVID-19 crisis. In addition, they

investigated the opportunities and challenges from the responses.

Verhoef et al. (2021) proposed a research agenda for digital transformation. In
addition, they identified external factors that have strengthened the need for digital
transformation and discussed strategic imperatives that result from digital
transformation. Pelletier and Cloutier (2019) listed challenges of digital
transformation in SMEs from an ecosystem perspective. In their literature review,
Muditomo and Wahyudi (2020) presented a conceptual model for SMEs digital
transformation during the COVID-19 pandemic in Indonesia. Priyono et al. (2020)
identified three digital transformation paths for SMEs during the COVID-19
pandemic. Winarsih et al. (2021) proposed a conceptual framework examining the
impact of COVID-19 on digital transformation and survival in SMEs. Guo et al.
(2020) presented implications from a COVID-19 survey regarding the digitalization
and public crisis responses of SMEs. Van den Born et al. (2020) examined the
dynamics of digital maturity of SMEs, focusing on 1) its impact on digital innovation,
and 2) the effect on organizational survival and success during COVID-19 pandemic
in the Netherlands.

3 Research method

The research started with the literature review to explore the COVID related
experiences, especially in the SME sector. The review helped to develop the initial
questionnaire, and planning interviews for case studies. The research combines the
case-study based qualitative approach, with the surveys based quantitative data
analysis. The collected data allows preliminary SEM modelling to explore the
relationship between the different variables.
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Survey data was collected among Hungarian companies. The survey was an
extension of the annual survey of our research group, analysing the digital practices
of the Hungarian companies. Related to this survey, the Hungarian CIO Association
was a strong partner to distribute the survey, and to encourage their network to
participate in it. Therefore, the surveyed companies have an increased interest in

digital technologies — regardless their digital maturity.

Data were collected in 2021 Q3, after the 3rd wave of the pandemic in Hungary,
during a very quick period. During data analysis and interpretation of data, the
consequences of the belief adjustment model (Hogarth and Einhorn, 1992) have
been considered. We had to face the recency bias of the given answers: surveyed
companies reflected the situation of the data collection and played down challenges
in previous waves. Therefore, the still existing challenges are oversized, and the past
challenges seem to be less important. As a consequence of recency bias Likert scale
averages are less useable to compare values, but able to represent scale in question
groups. Moreover, Likert scale average of questions groups can help us to identify

current and past challenges.
4 Findings

Through the survey 120 answers were collected. Respondents work in large or small
and medium-sized enterprises. The first two sections provide a holistic overview of
the impact of Covid-19 challenges on these companies and their technological
responses. The sample is not representative but gives opportunities to highlight
interesting correlations between variables. These findings will be considered while

designing the following questionnaire.
4.1 Covid-19 Challenges

In general, companies surveyed felt the negative effects most strongly in turnover,
with nearly 40% of respondents reporting a decline, and a similar proportion
reporting some level of reduction in their investments and development (Fig.1). The
least affected was the number of partners and suppliers. After the third wave, most
respondents indicated that the structural difficulties related to the operation of
companies had not significantly affected their management of the crisis, and the

challenges related to changing customer expectations were also mostly manageable.
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The technological knowledge to cope with the crisis was more or less available in
almost 62% of companies.
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Figure 1: COVID-19 challenges

In dealing with customers, physical constraints were the main challenge. In addition,
38% of companies reported having to adapt to changing customer needs. To the
greatest extent (and valid still today), disruptions in supply chains affect companies'
operations: foreign and domestic suppliers are often unable to meet deadlines, it is

difficult to find new suppliers and, ultimately, to serve their own customers.
4.2 Technological responses

Following the first wave of the pandemic, and after a significant number of
companies had been able to switch to remote work, the general expectation was for
IT budgets to fall by at least 2 years. Gartnet's analysis (Lovelock et al, 2021)
predicted a very significant expansion of 8-10% in 2021 after stagnation in 2020.
This phenomenon is due to two key factors: first, the global economy has stabilised
in most countries after a significant downturn, and GDP is expected to return to
pre-ctisis levels between 2021-2022. Second, the experiences from the previous year
survey have shown that IT solutions are not only needed but can also open new
opportunities: internationally, 65% of companies have increased their digital
development budgets and 44% of companies have increased their staff in digital
areas - far outstripping the growth in other areas. Expectations for 2021 in Hungary
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are cautious for the time being, with IT budgets growing in line with the economic
situation of companies. As we perceived eatrlier, the forced digital transformation
caused by the epidemic did not come as a complete surprise to companies. Although
they did not expect such a scale, most technology solutions were available before the
crisis and the challenge was mostly to scale them up as experience gained. Not
surprisingly, the most important area for development in the short term is the
development of communication technologies (65.5% of respondents). The
pandemic has also led to a strong focus on electronic identity management solutions
(52%) and mobile IT solutions (48%). Although the most popular technologies of
previous years lost their momentum, business, and artificial intelligence
developments (45% and 35%, respectively) and cloud technology development
(38%) remained significant. An important outcome of the crisis is the significant
emergence of digital solutions in the minds of business decision-makers: while
funding for development is increasing, the need to develop digital skills and
knowledge has also been identified. On international level, this digital development
is accompanied by the development of new digital business solutions and models.

In Hungary, the signs of this trend are still only emerging.
4.3 Experiments

After cautious clearing of data, 47 SMEs data were selected to run the detailed
analysis. For initial SEM modelling these companies served as sample data.

Challenges, responses, and technological objectives were measured on ordinal scales,
hence Spearman correlations based on pairwise complete observations were
calculated. The following figure (Fig. 2) presents correlations accepted above 95%
significance level. Due to the low number of respondents, the correlations are not
so strong. Sales revenue and factors measuring business impact on investment
projects, employees, transactions, and partners are correlated with each other. The
business impact on the partners’ number is negatively correlated with the usage of
CRM system, social media integration and the planning of future Al projects, but
this relationship is very weak. It is interesting that companies possessed workflow
management or used cloud computing services are interested in digitalization
projects in different field (business intelligence (BI), artificial intelligence (AI),
unified communication, or electronic personal ID) in the future. An initial Partial

Least Squares Structural Equation model (PLS-SEM) model was developed to
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validate if the questionnaire could be used to understand the relationship between
various constructs, and eventually the impact of COVID-19 pandemic.

development, investment projects

@
=}
5
3 g e
@ E g
> 3
®
development, investment projects . 2 S ”
‘S c
number of employees .. 2 GS) =
o B =
number of transactions .0_47. % ; 2
(i)
= (=]
S
number of partners  0.48 0.33 .0.39 2 %
o £
ERP & 3
¥
Workflow management 033 § E
= @
Bl system 0.36 . @ 2
z a &
E Business 033 043 5 2 g
w 2 9 =
= E £ - 3
o @@ : 7
T B o0
g he] [7] c
° @ o o
Cloud comptting .0.46 042 5 £ 5 §
T 5 g
Social media integration -0.41 0.38 0.48 (§ faf) E bl
D £ c
= o [
Bl systems (projects) 0.42.. 0.37. % ; 2
o 03
= c
Unified communications develop. 0.41. . . 5 =
&
Artificial Intelligence 043 043 04 . E
Electronic Personal ID 041 0.44 . . . 0.38 .

Figure 2: Sperman correlations on SMEs data

The model was formulated using SMARTPLS3 software (Ringle et al, 2015). The
following simple model utilises three sets of questions: 1) the impact of COVID-19
on the business where the scale has been modified that the higher numbers express
negative impact. 2) the existence and use of various I'T systems and 3) the likelihood
and the certainty of the implementation of various IT related projects. The first
construct “negative covid business impact” was measured on a 1 — 5 Likert scale,
where 1 would represent significant positive impact, while 5 would represent
significant negative impact. It was modelled as a reflective measure, supported with

strong correlation between the measurement variables. The second construct
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“available IT systems” was originally measured on a 1 — 4 scale, where 1 represented
that the system is available and being used, 2, that the system is not available but
planned, 3 that the system is available but being upgraded while 4 that the system is
not available and planned either. It has been recoded to a binary scale, where 0
represents that the system is not present, while 1 represent that the system is present
and being used. This was also modelled as a reflective construct, although the
correlations between the measurement variables are not as strong as for the business
impact construct. Finally, the third construct, “certainty of IT projects” was
modelled as a formative construct and measured on a 1 — 4 scale indicating if and
when the project is planned to be implemented. The final coding is such, that 1
represents that the I'T project is not planned to be implemented, 2 that it is planned
to be implemented in the next 3-5 years, 3 that in the next 1-3 years and 4 that it is

planned to be implemented in the next year.

The model consisted relatively small number of samples, only 47 observations with
some missing data. The reflective constructs were internally consistent with good
Chronbach’s alpha measures. The average variance extracted (AVE) measures were
also acceptable. The outer loadings of the reflective constructs on the other hand
were not as good: E-Business, ERP and the number of employees measurements
had less than the required 0.7 value. The assessment of the formative construct
would require different measures. The collinearity statistics showed that the variance
inflation factors (VIF) were all acceptable, however the outer loadings would
question the inclusion of certain measurements: the projects related to artificial
intelligence, social media integration and unified communication. In summary, even
these small number of samples were sufficient to build a model, that could be
accepted as a valid one. The path coefficients of the mode show, that the availability
and the use of IT systems could have mitigated the negative impact of the COVID-
19 pandemic, however, the coefficient of determination is small, therefore other
factors could be more relevant than this. The other finding is that those businesses
that were negatively impacted with the COVID-19 pandemic are not as forthcoming
with the implementation of their I'T projects. However, those businesses that use
more IT systems are more willing to develop them further. The coefficient of
determination for these two constructs jointly could have a strong influence on the

implementation of new IT projects.
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Figure 3: PLS-SEM model as initial experiment
5 Conclusion

The aim of our research under the umbrella of 2019-2.1.11-TET-2020-00172 project
is to explore how Hungarian SMEs were facing challenges of the COVID-19
situation and using digital technologies to overcome these challenges, what were the
changes which reflected in their operations. Several other studies have also been
conducted to explore the behaviour of companies in relation to digitalisation or the
COVID-19 pandemic. This paper presented initial findings of a survey on
Hungarian companies. The results are not representative but provide an opportunity
to test the exploratory power of these questions. The section presenting our findings
was split into two parts. The first part coped with responses from large companies
as well, the second part dealt with only SMEs’ data. Our preliminary findings
underpinned the phenomenon identified by other researchers, meaning lack of
financial resources and disruption in supply chain were big challenges for companies.
Especially for SMEs, it was stated that the use of IT systems could have mitigated
the negative impact of the COVID-19 pandemic, but other factors can also play a
key role in it. Launching digitalization projects are not a first priority by the SMEs
suffered from COVID-19, but companies supported by digital technologies earlier
are willing to do it. Finally, we can state that several questions from the survey are
applicable to identify symptoms triggered by the COVID-19 pandemic in the life of
the company.
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