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Abstract: This study contributes to the emerging stream of the literature on the COVID-19-related
risks and their impact on businesses’ performance. The growing evidence within is, however, missing
the uniqueness of country-level settings, as well as lacking the voice of SMEs solely. The extant
literature provides some evidence on SMEs’ vulnerabilities to the crisis, but it commonly compares
SMEs with large firms. To cover this gap, the main aim of this study is to analyze the perception
of COVID-19 interruptions by various groups of Polish SMEs. Thus, this work adds primarily by
revising the perceptions of COVID-19 risks, given the heterogeneity of SMEs if we consider their
size, age, legal form of organization and status of a family firm. Based on the survey results on
SMEs operating in Poland, we employ ANOVA and k-means ranks to provide strong evidence that
COVID-19’s impact was perceived as more interruptive by micro and very young firms, as well as by
the firms that perform as sole proprietorships. We have also found evidence that family firms do not
differ from non-family ones in the perceptions of COVID-19 impacts.

Keywords: SMEs; COVID-19; risk; business interruptions; Poland

1. Introduction

We are currently observing the severe and unprecedented interruptions caused by the
COVID-19 outbreak. It is first and foremost a human tragedy. However, it is also having
a growing adverse impact on the economy. In 2020 the global economy experienced the
deepest recession since the end of World War II, with a 4.3% contraction in the global real
GDP (World Bank 2021). Although the global economic situation is expected to recover
in 2021, it will remain below pre-pandemic trends for a prolonged period. Thus, severe
economic downturns are expected across the globe in the forthcoming years. Mechanisms
underlying these downturns are complex and multidimensional; thus, it is imperative
to understand the factors that make some firms and organizations more resilient to the
COVID-19 crisis than others.

It is beyond doubt that the impact of COVID-19 on businesses’ performance is lon-
gitudinal (Gourinchas et al. 2021). Moreover, the COVID-19 crisis is expected to evolve
irregularly, with partial recovery in some areas accompanied by worsening recoveries in
others and periodic relapses, thus making the business environment turbulent in the longer
run (Qiu 2020). Juergensen et al. (2020) distinguished between the immediate effects of
lockdowns and the long-term implications for businesses, including SMEs and global value
chains. Currently, businesses suffer from the lockdown and stay-at-home policies, which
influence demand and consequently revenues (for the majority of companies a downward
trend is observed) and impose higher costs on all businesses (due to the absence of work-
ers, a necessity to implement safety measures, disruptions in the supply chain, or urgent
need of the digitization of processes, etc.). However, these losses will translate further
into long-term consequences, including price instability, higher cost of capital, demand
restructuring, etc., which will reshape the business landscape. Thus, although shortly after
the pandemic outbreak some branches enjoyed an increase in sales—whereas others a
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tremendous decline in sales—most businesses are or will be to some extent exposed to
negative COVID-19 impacts.

Given the catastrophic dimension of COVID-19, the economic literature on COVID-
19’s impacts is rapidly expanding (Amore et al. 2021; Bartik et al. 2020b; Beninger and
Francis 2021; De Massis and Rondi 2020; Didier et al. 2021; Gu et al. 2020; Juergensen et al.
2020; Kraus et al. 2020; De Vito and Gómez 2020; Bognini et al. 2020). However, our study
connects with the works that address the multidimensionality of the COVID-19 impact
and the businesses’ resilience capabilities (on the micro and macro level), from a variety of
angles. Shortly after the COVID-19 outbreak some initiatives to monitor the pandemic’s
impact on the business community were launched. Several global surveys were conducted
by the leading international institutions, to analyze the COVID-19 impact on the business
interruption and bankruptcy risk from a business community standpoint (PwC 2020;
Deloitte 2020; Mercer 2020; IRM 2020). These “barometers” offer some evidence on the
most problematic COVID-19 risks and anxieties, such as the absence of the workers, the
destabilization of the distribution channels, the related anxieties over the ability to continue
production, the worries regarding the continuity of sales or the burden of additional
costs that may appear while adapting to the new reality. However, these monitoring
initiatives are designed to control the problem from a global perspective; thus, they miss
the uniqueness of country-level settings. Moreover, the voice of the SMEs is lost in these
monitoring endeavors.

Facing this evident gap in a more in-depth SME-oriented perspective, we designed
our study to contribute to the emerging debate of COVID-19’s impacts, by providing some
country-level evidence (Poland) on the importance of the heterogeneity of SMEs’ experience
of the consequences of the pandemic. On the route to transition, policies were implemented
to enable Poland to access foreign markets, attract foreign capital, and integrate itself
deeply into cross-border supply chains. Currently, Poland is the only European economy
recognized as one of 10 big emerging markets (BEM). However, similar to other transition
economies, Poland is more vulnerable to shocks than the developed economies (Furceri
and Zdzienicka 2011; Myant and Drahokoupil 2012). Pandemic-driven crises may thus
cause bankruptcies among Polish enterprises and destabilize supply chains for a wide
variety of products and services across Europe, since Polish enterprises are vital links in
those chains. Early warnings on possible patterns of interruptions are thus highly desired.

A focus on the SME sector is motivated by the fact that SMEs’ uniqueness is lost in the
existing COVID-19 monitoring endeavors, while this sector is of particular importance to
the economy. In Poland SMEs represent 99.8% of all enterprises, they produce about 50%
of GDP and they give employment to more than 67% of the Polish workforce (European
Commission 2019). At the same time, SMEs are more vulnerable to distress as they have
lower capital reserves and fewer assets in comparison to larger firms (Eggers 2020). It
was found that the level of financial fragility among small businesses in the USA is high
and that limited levels of cash on hand readily explain why COVID-19-driven layoffs
and shutdowns have been so prevalent (Bartik et al. 2020a). On the other hand, small
size and flexibility allow SMEs to explore new opportunities (Davidsson 2017; Myant and
Drahokoupil 2012) and develop emergent strategies for sustainable business operations.

Our study contributes mainly by providing a structured view of SMEs’ experience of
COVID-19’s impact by accounting for heterogeneity among SMEs. More specifically, the
aim of our work is to explore whether in Poland SMEs with different characteristics exhibit
different levels of sensitivity to the interruptions presented by COVID-19. First of all, the
SMEs are not homogenous if we consider business size. This sector incorporates micro,
small and medium-sized firms and accounting for size could be important, as it drives the
availability of resources. Further, the SMEs are not homogenous in age. Older companies
are more experienced, have larger networks and are perceived as more credible by their
stakeholders. Next, the SMEs are not homogenous if we consider their legal form. In this
respect, our attention is drawn to the differences in the possible legal forms of SMEs and
the related owners’ financial responsibilities for the business’ collapse. The difference in
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legal form may significantly shape the owners’ perception of risks and losses caused by
COVID-19, because losses may hit private property often also shared with other family
members. To some extent perception of interruption seems also to be related to the family
businesses where not only the owner but also the entire family’s income depends on the
firm’s stability. Thus, we also controlled for differences among family and non-family
firms.

In a methodological context, this study presents and discusses the results of a survey,
which was conducted on a random sample of firms operating in Poland, in Jan–Feb
2021. At that time, Poland had witnessed the hit of the two pandemic waves, so the
surveyed businesses were no longer under the first (shocking) impression of the COVID-19
interruptions. In addition, the Polish SMEs were eligible to benefit from government and
institutional measures implemented in response to COVID-19 (e.g., direct financial aid,
tax reliefs, or credit holidays) (KPMG 2020). Thus, the survey was conducted at a time
when Polish SMEs had managed to familiarize themselves with the COVID-19-related
risks, they increased their awareness of direct and indirect impacts and in many cases,
and they were forced to redesign their business models to be more resilient. Interestingly,
the results of our study have indicated that these unique SME features (size, age, legal
form and the related ownership aspects) are related to differences in the perception of
COVID-19 interruptions. Overall, we have found that family and non-family businesses
differed significantly only with workforce-related interruptions and the ability to continue
production. The businesses of varying size, age and legal form differed significantly
with the perception of the remainder of COVID-19 interruptions considered in this study
(continuity of sales, liquidity, accessibility to funds and bankruptcy threat).

The remainder of this work is organized as follows. In the second section, we develop
our hypotheses, by addressing the prior evidence on SMEs’ ability to manage the crisis. In
the third section, we explain the research design and method, and in the fourth section, we
present the results. In the fifth section we discuss our findings. The final section concludes.

2. Literature Review and Hypothesis Development

The COVID-19 pandemic outbreak is undoubtedly a catastrophic and destabilizing
event that tests businesses’ resilience capabilities. The literature on COVID-19 shock and
resilience is still evolving. In the stream of the literature relevant to this work, there is
some first evidence on large and publicly listed firms (e.g., Acharya and Steffen 2020;
Cheema-Fox et al. 2021; De Vito and Gómez 2020), as well as on SMEs (e.g., Cepel et al.
2020; Nurunnabi 2020; or Chudziński et al. 2020). However, there is a significant number of
pre-COVID-19 works that revise SMEs’ resilience to various types of shock and provide rich
evidence on SMEs’ vulnerability and agility in comparison to larger firms. In hypothesis
development, we draw from this stream of the literature and their theoretical foundations.
In particular, the existing literature on SMEs resilience follows the resource-based view
and the related organizational flexibility (dynamic capabilities) and slack holdings. Somers
(2009) pointed that organizational flexibility is essential for the preparation, response to and
recovery from any turbulence that a business may face in its operating activities. Similarly,
Gilbert (2005) and Denis (2011) found that firms fail when threatened with discontinuous
changes due to resource scarcity or rigidity. Thus, to develop the theoretical background of
our study we briefly refer to these concepts and review prior empirical evidence within
(including the very recent COVID-19-related works), to address the specific features of
SMEs and the discussion on what makes them more or less vulnerable to turbulence. In
light of this evidence, we develop our research hypotheses.

2.1. Size

First of all, larger companies are entrusted with more resources than smaller ones,
and larger firms enjoy a greater degree of slack resources (as measured in absolute terms),
which are the key to agility. Slack resources are broadly defined as the excess of resources
currently available on-demand (Cyert and March 1963; Nohira and Gulati 1996; Mishina
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et al. 2004). Slack resources serve corporate flexibility because in times of crisis they can be
mobilized to absorb, inflict, or respond to turbulence (or shocks), allowing a firm to re-align
with the changing environment (George 2005; Sanchez 1995; Dai and Kittilaksanawong
2014). In particular, the financial slack is relevant, as it safeguards the financial liquidity
position. Some recent works have addressed this problem by revising the liquidity and
equity shortfalls’ magnitude in the case of COVID-19, including the SME perspective
(McGeever et al. 2020; Demmou et al. 2020; Carletti et al. 2020; Gourinchas et al. 2020;
Cepel et al. 2020; Nurunnabi 2020). Additionally, very recently, Beninger and Francis (2021)
have pointed out the importance of various types of slack resources to SMEs’ resilience in
crisis. Overall, the lower slack holdings are perceived as the key reason behind the greater
vulnerability of SMEs to any shock (Eggers 2020).

On the contrary, SMEs are perceived as less vulnerable to crisis if we consider their
agility and flexibility to respond to a shock (Eggers 2020). The related evidence within is
confirmed in various dimensions. Foss and Saebi (2017) concluded in their meta-analysis
that the dynamic capabilities in managing a business model and the related processes lead
to better monitoring of internal and external risks and uncertainties, anticipating potential
consequences, and implementing actions. Smaller size and simpler organizational structure
allow SMEs to modify quickly (Antony et al. 2008; Burnard and Bhamra 2011) and grow
faster both in stable times and in crisis (Bartz and Winkler 2016). In addition, smaller firms
are closer to the decision-makers and to their customers, as well as to other stakeholders
(Eggers et al. 2012). This in turn provides them with quicker market information that can
help them recover and adapt to a shock (Eggers 2020).

Overall, the brief review of the key points that are addressed in the existing literature
on SMEs’ vulnerability to shocks leads to the conclusion that there are clearly identifiable
advantages and disadvantages of SMEs, as compared to large firms. However, this evidence
is missing the heterogeneity of SMEs in the context of business size, as we have in this
group micro firms, small firms and medium-sized ones. Thus, we posit that amongst the
SMEs as a group, we may observe differences in the vulnerability to COVID-19 shock (and
the related interruptions), given the discrepancies in SME size. As the majority of evidence
compares smaller firms with larger ones, among the SMEs we expect to detect some
differences between the micro firms (as the smallest ones) and the small and medium-sized
ones. Thus, our first hypothesis is as follows:

Hypothesis 1 (H1). COVID-19 interruptions are perceived as more severe by micro firms.

2.2. Age

The literature also provides some interesting evidence on the resilience capabilities
if we consider businesses’ age, as associated with the number of years of their market
performance. In this aspect, we refer to “liability of newness” (Freeman et al. 1983),
which means that new organizations face a greater risk of failure than older ones. The
reasons behind this are the lack of established business models, low level of legitimacy or
dependence on cooperation with strangers (Eggers 2020). The latter aspect (cooperation
with strangers) refers to the importance of social capital, which is developed by firms over
time; thus, more mature firms enjoy some benefits within this dimension. Pal et al. (2014)
stated that social capital is one of the important building blocks of resilience capabilities.
Social capital is developed and maintained through stakeholder relations (Maak 2007;
Cots 2011), which may allow for more frequent, timely, and accurate information-sharing
and problem-solving activities (Matos and Silvestre 2013). In this respect, more mature
firms that operate on the market for a longer period of time are able to strengthen their
social capital, and this could be supportive while facing any disturbances or turbulence in
operating performance. There is some empirical evidence that SMEs’ survival and recovery
from crisis is significantly dependent on their social capital. Torres et al. (2019) provide
empirical evidence that small businesses that received benefits derived from social capital
during the recovery from Hurricane Katrina were more likely to be economically resilient.
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Canhoto and Wei (2021) in their qualitative study focused on the hospitality industry in
the COVID-19 outbreak found that through close relations with stakeholders, a business
owner benefited from the social partners’ knowledge and from mapping their interests,
and by taking these into consideration while developing recovery strategies. There is also
some evidence that directly links businesses’ age with survival or growth in times of crisis,
identifying visible disadvantages of younger firms. Bartz and Winkler (2016) demonstrated
that during crisis younger firms show significantly lower growth than their respective
peers. Facing this evidence, we posit that younger firms, as those facing the “liability of
newness”, are more prone to negative COVID-19 impacts. Thus, our second hypothesis is
as follows:

Hypothesis 2 (H2). COVID-19 interruptions are perceived as more severe by younger firms.

2.3. Legal Form of the Business’ Operation

SMEs are also not homogenous if we consider the legal form of the businesses’ organi-
zation. The legal form is a specific feature of any firm that influences the liability of the
owners, the tax status and the access to external funds. In firms organized as unlimited
liability entities, the owners are liable up to the amount of their entire financial wealth. In
other words, the firm owners’ bear the unlimited and ultimate financial responsibility for
the business failure, while the owners of limited liability firms typically bear only the risk
of losing the equity invested in the firm. Horvath and Woywode (2005) suggested that
risk aversion is a key factor in choosing the liability status by the owners of the firms. The
tax rate differences and cost of capital differences are less important in this context. They
also found that limited liability firms are less likely to fail in total but more likely to fail
by bankruptcy when they do fail. Additionally, they proved that limited liability firms
are more likely to experience positive growth, in comparison to unlimited liability firms.
However, this growth potential is linked to the risk-taking behavior of limited liability
firms. As Hansmann and Kraakman (1991) stated, limited liability is acknowledged to
create incentives for excessive risk-taking by permitting firms to avoid the full costs of
their activities. Gollier et al. (1997) analyzed limited liability firms and their risk-taking
behavior and proved that the optimal exposure to risk of the limited liability firm is always
larger than under full liability. The literature evidence suggests that the differences in risk
aversion stemming from the legal form of organization and the related limited or unlimited
owners’ financial responsibility for the business collapse could be related to the perception
of COVID-19 as more or less interruptive. The firms with limited liability may enjoy the
advantage of holding (private) resources outside the firm and the owners may access these
resources easily, if needed. Firms of unlimited liability may not hold this advantage and
thus, feel more constrained while facing the tensions. Thus, in our third hypothesis, we
posit that:

Hypothesis 3 (H3). COVID-19 interruptions are perceived as more severe by firms that operate
in legal forms that incorporate unlimited owners’ liability.

2.4. Family Ownership

It is very common that SMEs perform as family firms. Overall, there is rich evidence
that family firms behave differently to non-family firms and that family firms remain
more long-term oriented, less risk-taking (more conservative) and less concerned about the
growth rate (Habbershon et al. 2003; Lubatkin et al. 2007; Kraus et al. 2020; Soluk et al.
2021). The existing literature evidence on how family firms differ from non-family ones if
we consider the impact of crisis provides ambiguous results.

One stream of studies suggests that family firms perform better during crises than
non-family firms. Amore et al. (2021) found out that Italian firms with controlling family
shareholders fared significantly better than other firms during the COVID-19 pandemic.
This effect is particularly strong for firms in which a family is both the controlling share-
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holder and holds the CEO position. Arregle et al. (2007) suggested that the presence of a
family in the business is assumed to ensure stable and trusting long-lasting relationships
with external and internal actors, accruing distinctive social capital. Additionally, Salvato
et al. (2020) proved that the superior resilience of family firms was linked to the ability to
seize posttraumatic entrepreneurial opportunities for recovery and growth.

On the other hand, Vlados et al. (2021) suggested that in economies where most
firms are family-owned, there is a risk of poor management and problematic strategic and
technological comprehension, which may undermine an economy’s ability to overcome
economic crises through innovative and entrepreneurial thinking and adaptability. Soluk
et al. (2021) found that an exogenous shock (such as COVID-19) further reinforces the
family firms’ resource constraints and the family’s fear of losing their socioemotional
wealth. Family-centered non-economic goals and ensuring preservation of socioemotional
wealth are regarded as the primary drivers of decision-making in family businesses (De
Massis and Rondi 2020). De Massis and Rondi (2020) stated also that COVID-19 and
its aftermath are triggering challenges that, although potentially affecting any business,
are particularly salient for family businesses. In this respect, it seems that family and
non-family firms may differ in their perceptions of COVID-19’s impact. Thus, our fourth
hypothesis is as follows:

Hypothesis 4 (H4). COVID-19 interruptions are perceived as more severe by family firms.

3. Research Design and Method
3.1. Survey Design

The first cases of COVID-19 infections were officially confirmed in Poland on 4 March
2020, which was shortly after followed by the lockdown. The release of restrictions was
a gradual procedure, and at the beginning of June 2020 businesses re-opened, although
obliged to implement the required safety measures. Unfortunately, shortly after this the
second wave of the pandemic was announced in October 2020 and the restrictions lasted
till January 2021. In April 2021, despite the extensive vaccination program, Poland was
facing the third wave of the pandemic (even more tragic concerning the number of infected
and dead due to COVID-19) accompanied by severe restrictions and another period of
economic lockdown. Thus, many businesses have already been closed for over a year with
short periods of regular operating activity.

The prolonged disturbances of operating performance have led to the worsening of
the macroeconomic conditions in Poland, as well as to the deterioration of the financial
results of Polish enterprises. According to the macroeconomic data after the third quarter of
2020, there was a decrease in GDP (at 4.6%), private consumption (at 4.2%) and investments
(at 10.6%), as compared to the results for the same period in 2019. In September 2020 the
unemployment rate was 6.1% and the CPI increased by 3.6% (as compared to the previous
year) (Ministerstwo Rozwoju 2020). On average, the Polish companies were affected by a
decrease in sales revenues (at 5.3%), a decrease in EBIT (at 3.7%) and reduced investment
activity (at 7%). The observed reduction in revenues was the greatest in 12 years and was
primarily driven by the decrease in export (−10.6%) and domestic market sales (−3.7%)
(Pekao 2020). The worsening of the financial results led to serious consequences including
insolvency and bankruptcy. The total number of insolvencies of Polish enterprises in 2020
amounted to 1243 cases and was 22% higher as compared to 2019. The highest increase
in the number of insolvencies was observed in services (at 54%), retail trade (at 39%)
and transport (at 36%). As for the legal forms, it should be noted that 57% of simplified
insolvency procedures concerned sole proprietorships (Coface 2021).

From the individual firm’s perspective, the ultimate impact of the COVID-19 risk and
the related interruptions will be inevitably reflected in the accounting-based figures. If
compared to prior operating performance and financial position, clear conclusions on the
true and financially measurable COVID-19 impact could be drawn. However, it seems
that in the meantime we are able to capture the COVID-19 interruptive power by running
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dedicated surveys. Inspired by the COVID-19 barometer surveys (Deloitte 2020; PwC 2020)
and given the gap in capturing the country-specific settings and uniqueness of SMEs, we
designed a survey composed of several sections, where the central issue was the COVID-19
impact. The remaining sections of the surveys addressed the SMEs’ business features, as
well as their risk and corporate governance characteristics. However, in this paper, we
report only the interruptive power of COVID-19 and the business features addressed above
(size, age, and legal form that determines the owner’s financial responsibility for business
failure).

The data collection was supported by a professional research agency (located at the
University of Economics in Katowice), which supervised the proper survey design and
ran the pilot study. Given the pandemic restrictions, the survey was distributed online,
among 5005 randomly selected SME businesses, located in Poland. In return, we received
627 surveys; however, 89 were rejected as not conforming to the criteria of SMEs (the
purged companies had 250 or more people). The response rate was 12.53%, which is very
satisfactory given the online survey. Nevertheless, our results could be potentially biased,
as firms may tend to hide the true dimension of the COVID-19 impacts, and the personal
attitudes of the respondents (e.g., optimistic or pessimistic views) could be influential on
the evaluation of difficulties. Moreover, firms suffering more COVID-19 difficulties could
pay less attention to responding to the survey. However, we believe that the design of the
survey (with a relatively short set of questions) and the professionalism of the research
agency helped to limit this bias.

The survey was distributed among the respondents in January–February 2021. At that
time, Poland had just completed the second wave of the COVID-19 hit, which was very
dramatic, and the second phase of the lockdown restrictions. Thus, it could be assumed that
businesses had been already familiarized with the COVID-19 impact on their performance.
In other words, the surveyed firms were able to evaluate the real COVID-19 impacts more
reasonably and less emotionally, in comparison to the state of anxiety that accompanied
the first COVID-19 wave and lockdown.

While designing our study we decided to focus only on the selected COVID-19 impacts
that were inspired by the former COVID-19 monitoring surveys and are also relatively
intuitive if we imagine the business continuity interruptions following the fortuitous events.
First of all, we included in our survey the set of questions that was directly tied to the nature
of the disease. In this respect, we asked our respondents about the interruptions caused
by the limited availability of workers, which was a natural consequence of the growing
number of infections and imposed quarantines (following the evidence of, e.g., Moyo 2020
or Chudziński et al. 2020). We also asked the respondents about the interruptions caused
by the additional burden of cost due to the implementation of the required safety measures
(e.g., disinfection or the measures of workers’ protection).

The survey incorporated also a set of questions that were driven by financial performance-
related aspects, induced by the lockdown or the changing economic conditions. More
specifically, we asked the respondents about the impact on supply chains, ability to sustain
continuity of production and sales. We also considered the possible worsening of the
financial liquidity and the potentially limited accessibility of funds, as these aspects have
been confirmed as relevant in the recent studies (De Vito and Gómez 2020; Chudziński
et al. 2020).

With regard to each of these factors, the respondents were asked to answer the ques-
tion “Did the COVID-19 pandemic results in difficulties in the following aspects of the firm’s
performance?” For each interruptive factor listed in this question, the respondents were
asked to answer by using the 7-point Likert scale, ranging from 1 (strongly disagree) to 7
(strongly agree). Additionally, we added one general question to control how far surveyed
SMEs felt that COVID-19 threatens their survival, using the same scale for answers. In
Table 1 we provide details concerning the questions asked in the first section of the survey.
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Table 1. Survey design: questions on COVID-19 interruptions.

Variable Question

Did the COVID-19 pandemic result in difficulties in the following aspects
of firm’s performance?

WORKERS limited accessibility of workers
COSTS additional costs of the implementation of required safety measures

PROD_CONT inability to continue production
SALES_CONT inability to continue sales

SUPPLY CHAIN delayed delivery of production components/materials, etc., or produced
goods to the customers

LIQUIDITY worsening of financial liquidity
BANK LOANS limited accessibility of bank loans

SURVIVAL The overall impact of COVID-19 threatened the survival of our company
Notes: COVID-19 interruptions were evaluated by respondents on the 7-point Likert scale: 1—strongly disagree,
2—disagree, 3—somewhat disagree, 4—neither agree nor disagree; 5—somewhat agree; 6—agree; 7—strongly
agree. Cronbach’s Alpha—0.865.

3.2. Sample Composition: Businesses Characteristics

The sample characteristics and the related variables we controlled in our study are
outlined in Table 2. Our sample was relatively balanced if we consider the size of the
surveyed firms. Small firms (with 10–49 workers) composed 39% of our sample, followed
by 34% of micro firms (with employment up to 9 persons) and 27% of medium firms
(employing 50–249 persons). The sample was also relatively balanced if we consider the
age of the firms. Nearly 16% of the respondents were in their infancy, in operation for up
to 5 years, and 25% of the respondents declared to have been operating for between 6 and
10 years. Altogether, the young firms composed 41.5% of the sample. In our further analysis,
we controlled the firms in infancy and the young firms as separated groups (AGE_1) and
as one group (AGE_2). The firms with 11 to 20 years of market operation composed 35% of
our sample and were classified as intermediate. Finally, 24% of respondents were classified
as mature firms, operating for 21 years or more.

Our sample was also controlled with reference to the legal form of business organiza-
tion to draw conclusions on the owners’ financial responsibility. The sample was balanced
if we consider the percentage of firms that perform in legal forms that impose unlimited
legal liability and the related full owner’s financial responsibility (49.4%) and those where
this responsibility is isolated (limited liability) (50.6%). More specifically, as the firms of
limited liability, we classified the firms that perform as limited liability companies (LLC); all
others were classified as non-LLCs. This dichotomous approach was controlled as the first
criterion of the owner’s financial responsibility (OWN_1). However, the firms classified
as those of full owner’s financial responsibility (non-LLC) were not homogenous, if we
consider the legal form of their organization. More specifically, the majority of non-LLCs
operated as sole proprietorships (SP) and composed 36% of our sample. There were 14% of
non-LLCs that operated as partnerships but with the unlimited financial responsibility of
the owners (so-called civil law partnerships, hereafter CP). Thus, in our analysis, we addi-
tionally controlled for this expanded classification of the owner’s financial responsibility
(OWN_2). Finally, 31% of our respondents declared to run a family business.

In Appendix A we provide the contingencies between the firm characteristics of
our sample. Overall, between all categories of interest (size, age, legal form and family
ownership) we observed statistically significant contingencies (as confirmed with Pearson’s
chi-squared tests), with the exception of firm’s age and family ownership. This was not
surprising, however, given the natural routes of business growth—the newly established
firms commonly begin to operate as sole proprietorships and tend to change the legal form
of operation to a partnership, as they grow in size over time. This pattern is confirmed
in our sample, as for instance we observe that among the micro firms there were 72.1%
infants, 68.7% operating as sole proprietors, and 52.7% declared to be family firms. In
addition, nearly 55% of the family firms in our sample operate as sole proprietors.
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Table 2. Sample composition and variables that explain businesses’ characteristics relevant to this
study.

Variable N %

SIZE (by the number of employees)
micro up to 9 persons 182 33.8
small 10–49 persons 208 38.7

medium 50–249 persons 148 27.5

AGE_1 (by the years of operation, four categories of firms’ age)
infant (up to 5 years) 86 16.0
young (6–10 years) 137 25.5

intermediate (11–20 years) 187 34.8
mature (21 years or more) 128 23.8

AGE_2 (by the years of operation, three categories of firms’ age)
young up to 10 years 223 41.5

intermediate (11–20 years) 187 34.8
mature (21 years or more) 128 23.8

OWN_1 (by the owners’ responsibility, dichotomous)
LLC limited, perform as limited liability companies 266 49.4

non-LLC other than LLC, with unlimited owners’
responsibility 272 50.6

OWN_2 (owners’ responsibility, three categories)
LLC limited, perform as limited liability companies 266 49.4
SP unlimited, perform as sole proprietorship 195 36.2
CP unlimited, perform as civil law partnerships 77 14.3

FAM (family business, as declared by the surveyed firms)
family 167 31.0

non-family 371 69.0

In total 538 100

3.3. Method

At the first stage of the empirical investigations, we incorporated analysis of variance
(ANOVA) to test whether there are statistically significant differences in the perception
of the COVID-19 interruptions between the groups of companies, given their business
characteristics (Size, AGE_1, AGE_2, OWN_1, OWN_2 and FAM). As our variables are not
normally distributed (see Appendix B), we applied the non-parametric ANOVA (Kruskal–
Wallis test). Further, to capture the consolidated effect of the COVID-19 impacts, we
clustered the firms by applying the k-means clustering algorithm. Overall, the k-means
rank method gives freedom to define the number of clusters and is useful in classifying the
objects by their means. K-means clustering minimizes within-cluster variances (squared
Euclidean distances, to obtain the intergroup homogeneity) (Everitt et al. 2011). To optimize
the number of clusters in our analysis, we controlled the group means of the COVID-19
interruptive factors, to identify the clusters of low, moderate and high COVID-19 impact.
To add robustness to our results, we controlled the aggregated COVID-19 impact to capture
which business characteristics emerged to be relevant.

4. Results
4.1. The COVID-19 Interruptions and Business Characteristics

In Table 3 we present the summary of the results of non-parametric ANOVA, to
highlight the interesting pattern that emerges from the analysis of the differences between
the COVID-19 interruptions, given the business characteristics of interest. In our discussion
of these findings, we will refer to the graphical illustration of mean ranks of COVID-
19 impacts presented in Figures 1–5, for each business characteristic related variable
subject to this study. We will also address the most relevant message behind the pair-
wise comparisons for the Kruskal–Wallis test, which is presented in Appendix B.
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Table 3. Results of ANOVA (p-values of Kruskal–Wallis test).

WORK COSTS PROD
_CONT

SALES
_CONT

SUPPLY
CHAIN LIQUIDITY BANK

LOANS SURVIVAL

SIZE 0.188 0.000 *** 0.411 0.001 ** 0.644 0.000 *** 0.002 ** 0.000 ***
AGE_1 0.970 0.021 * 0.823 0.017 * 0.012 * 0.000 *** 0.000 *** 0.000 ***
AGE_2 0.924 0.013 * 0.925 0.006 ** 0.005 ** 0.000 *** 0.000 *** 0.000 ***
OWN_1 0.283 0.000 *** 0.252 0.001 ** 0.385 0.000 *** 0.000 *** 0.000 ***
OWN_2 0.326 0.000 *** 0.266 0.002 ** 0.077 0.000 *** 0.000 *** 0.000 ***

FAM 0.004 ** 0.858 0.001 ** 0.830 0.196 0.378 0.308 0.366

Notes: statistically significant at: *** α = 0.001; ** α = 0.01; * α = 0.05. Sample N = 538.
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We find evidence that the size is influential on the perception of the COVID-19 inter-
ruptions related to the increase in operating costs, ability to continue sales, worsening of
financial liquidity, access to bank loans and the overall threat for the business survival.
Data provided in Figure 1 indicate that micro firms perceived these interruptions as more
severe in comparison to the small and medium-sized firms, and the pair-wise comparisons
confirm these differences to be statistically significant. We do not find evidence that the
interruptions related to the limited accessibility of workers, ability to continue production
and supply chain problems were statistically significant, which suggests that these channels
of interruption have equally influenced companies, regardless of their size. Data provided
in Figure 1 indicate that these interruptions were evaluated by the respondents as close to
the mean ranks.

We also find evidence that age is influential on the perception of the COVID-19 impact
in a similar vein as in the case of the business size, except for supply chain problems, which
were found to be statistically significant as well. The pair-wise comparisons indicate that
these differences are statistically significant if we compare very young firms (up to 10 years
of operation or firms in their infancy with up to 5 years of operation) and the mature firms
that operate for 21 years or more. Data presented in Figure 2 graphically illustrate the mean
ranks assigned to COVID-19-related interruptions among the firms within the four criteria
of age (AGE_1). The firms in infancy (up to 5 years) have evaluated these interruptions as
more severe than the young firms, except for continuity of sales, which was perceived as
more problematic in young firms than in the infant ones.

Data provided in Figure 3 illustrate the mean ranks assigned to COVID-19-related
interruptions among the firms within the three criteria of age (AGE_3). This visualization
clearly communicates that the very young firms perceived the inability to continue sales,
worsening of liquidity and the overall threat to their survival as much more severe than the
remaining two age groups. The data in Figures 2 and 3 illustrate also that the mature firms
evaluated the interruptions related to lower accessibility of bank loans and the overall
threat to the business survival as much lower, in comparison to the intermediate and
young firms. We find no statistical significance for the interruptions in the accessibility of
workers and the abilities to continue production, which suggests that firms of different
ages perceived these issues as of similar impact. The graphical illustration presented in
Figures 2 and 5 indicates that these interruptions were relatively comparable with c.a. 4.3
mean rank for accessibility of workers and c.a. 3.8 for continuity of production.

We also find evidence that the firms of different owners’ financial responsibility (and
the related legal form of operation) vary with the perceptions of the COVID-19-related
interruptions manifested by the increase in costs, ability to continue sales, worsening of
financial liquidity, limited access to bank loans and the overall threat to the business sur-
vival. The pair-wise comparisons indicate that these differences are statistically significant
between LLCs and non-LLCs, which is illustrated in Figures 4 and 5. Overall, non-LLCs
assigned visibly higher ranks to these channels of COVID-19 interruptions in comparison
to LLCs, with the highest impact being the increase in operating costs. Interestingly, we
find that there are also statistically significant differences in the perception of these issues
if we compare the two groups of non-LLCs where the owners’ liability is not limited,
namely between sole proprietorships and partnerships based on civil law regulations.
This evidence suggests that the businesses operating as partnerships (regardless of the
effect of limited or unlimited responsibilities of the owners) perceived the cost, sales or
financial situation-related COVID-19 interruptions as of lower impact. We find no statisti-
cal differences for the accessibility of workers, continuity of sales and destabilization in
supply chains, which suggests that these interruptions are perceived as of equal impact
regardless of the legal form of businesses organization. However, supply chain problems
and accessibility of workers were on average assigned higher scores (of c.a. 4.4 and 4.3,
respectively), in comparison to the ability to continue production (with mean ranks of
c.a. 3.8).
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Finally, we study the differences in the perception of the COVID-19 interruptions be-
tween family and non-family businesses. Interestingly, family businesses differ statistically
significantly from non-family ones only if we consider the accessibility of workers and
the ability to continue production. Data provided in Figure 6 clearly indicate that these
COVID-19-related interruptions were perceived as of greater impact in the non-family
businesses. This is an interesting observation that suggests that family businesses are
less dependent on the external workforce and thus, the ability to continue production is
more manageable. Noticeably, family businesses assigned on average the lowest ranks to
these two interruption channels, in comparison to the mean ranks for other interruptions
considered in this study. We find no statistically significant differences for the remaining
types of interruptions, which suggests that these have an equal impact on family and
non-family firms.
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4.2. Consolidated COVID-19 Effect

The next stage of our empirical analysis assumed the application of clustering (k-
means method) to classify firms by the intensity of COVID-19 interruptions stemming from
the consolidated view of the interruptive factors considered in our survey. The application
of k-means clustering has led to the reasonable distinction of three clusters of interruptions:
high, moderate and low. In Table 4 we provide the results of clustering.

Table 4. Results of k-means clustering: clusters of high, moderate and low COVID-19 interruptions.

COVID-19 Interruption Whole Sample
N = 538

HIGH
N = 196

MODERATE
N = 209

LOW
N = 133

Mean SD Mean SD Mean SD Mean SD

WORK 4.30 1.76 5.31 1.47 4.25 1.49 2.90 1.55
COSTS 4.72 1.67 5.95 1.05 4.61 1.39 3.07 1.31

PROD_CONT 3.88 1.90 5.51 1.34 3.44 1.61 2.17 0.87
SALES_CONT 4.63 1.82 6.16 0.82 4.56 1.43 2.47 1.01

SUPPLY CHAIN 4.41 1.70 5.81 1.14 4.07 1.38 2.87 1.15
LIQUIDITY 4.32 1.73 5.74 1.17 4.18 1.32 2.44 0.88

BANK LOANS 3.70 1.39 4.48 1.31 3.70 1.16 2.56 1.02
SURVIVAL 4.07 1.63 5.31 1.29 3.86 1.30 2.56 1.04
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In Table 5 we report the results of non-parametric ANOVA to detect the statistical
significance of the differences between the clusters of low, moderate and high COVID-19
interruptions and the business characteristics considered in this work. We provide also
information on the results of pair-wise comparisons and the mean ranks of the Kruskal–
Wallis test. First of all, we find that there are statistically significant differences in the
overall evaluation of the COVID-19 interruptions for firms of different ages and owners’
financial responsibility. The mean ranks of the Kruskal–Wallis test indicate that in the
cluster of low COVID-19 interruptions there were the more mature firms, the firms that
perform as LLCs and the small firms that employ 49–250 workers (although this effect is
not statistically significant).

Table 5. Results of non-parametric ANOVA for consolidated COVID-19 interruptions.

SIZE AGE_1 AGE_2 OWN_1 OWN_2 FAM

p-values of K-W test 0.071 0.007 ** 0.005 ** 0.045 * 0.004 ** 0.316

p-values of post-hoc tests (pair-wise comparisons)
HIGH-MOD 0.603 1.000 0.832 0.060
HIGH-LOW 0.005 ** 0.005 ** 0.038 * 0.004 **
MOD-LOW 0.121 0.032 * 0.362 0.760

mean-ranks of K-W test
HIGH 253.22 249.02 252.60 254.53 244.26 280.26

MODERATE 271.24 268.01 263.16 269.07 276.99 262.90
LOW 290.76 302.02 304.37 292.24 294.92 264.01

Notes: statistically significant at: *** α = 0.001; ** α = 0.01; * α = 0.05.

To confirm the observed interdependencies, we additionally performed linear multiple
regression analysis. Our dependent variable was a summary of the scores assigned by
each respondent to particular COVID-19 impacts considered in this study (COVID-19
score), and as independent variables we employed SIZE, AGE_1, OWN_2, and FAM. The
results are reported in Appendix B, Table 3. Although the R-squared is low (0.053), the β
coefficients are statistically significant for age and ownership (β = −0.960 and β = −1.865,
respectively). The negative signs confirm that the overall COVID-19 impact is perceived
as lower by more mature firms and the firms that operate with a greater level of limited
liability. The size effect and family business effects are not significant, consistent with
ANOVA results.

5. Discussion

This study was designed to report the impact of COVID-19 on SMEs’ performance,
given their unique business-specific characteristics and controlling isolated country settings.
Our first hypothesis stated that COVID-19 interruptions are perceived as more severe by
micro firms. This hypothesis finds some support if we consider particular channels of
interruptions. Micro firms differed significantly from small and medium-sized firms if we
consider their perceptions of the severity of interruptions caused by an increase in costs,
continuity of sales, worsening of financial liquidity, accessibility of bank loans and the
overall threat to their survival. However, there were no statistically significant differences
between small and medium-sized firms. It clearly suggests that micro firms perceived
these COVID-19 impacts as more severe and, in this regard, confirms prior evidence of
greater vulnerabilities of smaller firms to a shock (Eggers 2020). However, if we consider
the aggregated/consolidated impact of COVID-19 (all factors together) there is a weak
significance (at 10%) of the evidence that firms classified as high/moderate/low differ with
the size.

Our second hypothesis stated that COVID-19 interruptions are perceived as more
severe by younger firms. This hypothesis found strong support in our survey. First
of all, we observed statistically significant differences between the firms in infancy (up
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to 5 years of operation) or young ones (6–10 years of operation) and the mature firms
(21 years or more) with regard to financial issues: worsening of financial liquidity, lowered
accessibility of bank loans or overall threat of the survival (bankruptcy threat). A slightly
less statistically significant effect was observed in the interruptions related to the increase
in costs, continuity of sales and supply chains. Given the consolidated effect of COVID-19
impacts, we found that the firms of low, moderate and high COVID-19 impact differed
significantly if we consider a firm’s age. In particular, we found that firms classified as
those of lower COVID-19 impact were the more mature ones. This evidence confirms the
effect of “liability of newness” (Freeman et al. 1983) and the related greater exposure to
risk and interruptions in smaller firms.

Our third hypothesis stated that COVID-19-related interruptions are perceived as
more severe by the firms in which owners hold unlimited financial responsibility for the
collapse of their businesses. This hypothesis also found strong evidence. First of all,
given the particular factors of COVID-19 interruptions, there were statistically significant
differences between firms of limited (LLCs) and unlimited liability (non-LLCs) if we
consider additional costs, continuity of sales, worsening of liquidity, lower accessibility of
bank loans and overall threat to business survival. The analysis of Kruskal–Wallis test mean
ranks indicated that the perception of these problems was much lower in LLCs as compared
to non-LLCs. Interestingly, we also found that sole proprietorships (which belong to non-
LLCs) declared to be more exposed to the COVID-19 impacts. Similar conclusions could
be drawn if we look at the consolidated impact of COVID-19 interruptions. In the cluster
of firms of low impact, the LLCs were prevalent at a statistically significant level. This
supports the former evidence that the legal form of organization and the related limited
or unlimited owners’ financial responsibility for the business collapse is related to the
perception of the risks induced by external shocks (Hansmann and Kraakman 1991; Gollier
et al. 1997).

Our fourth hypothesis stated that COVID-19 interruptions are perceived as more
severe by family firms. However, this hypothesis found no support and provides empirical
evidence that does not support the view that family firms differ from non-family ones
if the crisis or resilience to shock is considered, which is contrary to the findings of a
more et al. (2021), Salvato et al. (2020), and Soluk et al. (2021). First, we observed that
statistically significant differences were confirmed between family and non-family firms
only in the case of the perception of limited availability of workers and ability to continue
production. The remaining channels of COVID-19 interruptions impacted family and
non-family businesses in a similar vein. These findings were confirmed with consolidated
COVID-19 impacts, as the differences between the clusters of low, moderate and high
interruptions for family and non-family firms were found to be statistically insignificant.

6. Conclusions
6.1. Practical Implications

In this work, we studied several channels of COVID-19 interruptions from the perspec-
tive of SMEs operating in Poland. We considered here several aspects that were confirmed
as relevant in the prior COVID-19 monitoring surveys and stem from the direct impact
of the disease (availability of workers or supply chain destabilization due to lockdown
restrictions), as well as the less direct impact that is induced by consumer behavior (e.g.,
continuity of sales) or the worsening of businesses’ financial liquidity or emerging financial
constraints (accessibility of bank loans). Our study was motivated primarily by the lack
of COVID-19 monitoring studies considering SMEs exclusively and focusing on SMEs’
heterogeneity in particular.

In the practical dimension, our study provides some evidence that could be relevant
to policy-makers. First of all, we have demonstrated that the SME sector lacks homogeneity
in the perceptions of COVID-19 impacts. This suggests that interventions and supportive
schemes need to consider the individual features of particular firms, rather than considering
purely their size. Second, our study indicates that the examined firms differed in their
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perceptions of COVID-19’s impacts, depending on the problem-oriented perspective. This
evidence suggests that the surveyed SMEs were concerned about additional costs that will
impact their financial performance and financial standing. At the same time, the surveyed
firms were concerned about liquidity shortfalls and the bankruptcy threat. The access to
external funding (that could help to sustain liquidity shortfalls) is dependent on a firm’s
performance. Thus, it seems that in practical terms the enhancement of external funding
opportunities for SMEs should be the subject of intervention, to remove existing financial
constraints and dismiss the waves of bankruptcy among SMEs.

6.2. Further Works

Our study also leads to several important observations and related paths of the
possible further investigations. First of all, the impact of COVID-19 on family firms
needs a deeper revision. Our study has found strong evidence that only two out of eight
interruptive factors were differently perceived by family and non-family businesses. At
the same time, these factors were statistically insignificant given the business size, age or
owner’s financial responsibility, as driven by the legal form of the business. It suggests
that family firms may have a different perception of the COVID-19 impacts and related
anxieties. Possibly, other corporate governance-related features of SMEs may emerge as
informative as well. In this respect, further works could shed some light on the importance
of the roles and duties of board members, their strategic thinking, or implemented control
mechanisms.

Secondly, further inquiries are needed to confirm the strong evidence for the age effect,
as well as the size effect. The former literature on the impact of the crisis on SMEs has
indicated that size matters. However, our evidence suggests that the pandemic as the cause
of the crisis could differ from other possible economic crises the SMEs may face. Moreover,
this study suggests that the consideration of different “sizes” of SMEs could be influential
on crisis perception and, possibly, the related resilience capabilities. Finally, the country
settings (and the related institutional settings) could be influential on the perception of
pandemic-related anxieties.

In our study, we did not control for the industry, which is one of its important
limitations. However, reliable control of this factor could be difficult in online surveys. It
seems that inquiries focused on the single-sector level will bring more substantial results.
One of the questions included in our survey was designed to control for the overall COVID-
19-related threat (the question on threats to survival). Additionally, we assumed that
COVID-19 was interruptive to some extent for each business, although some businesses
suffered more, while others encountered some opportunities (given the scope of their
performance).

Finally, we have found that the perceptions of the impact of financially driven factors
(worsening of liquidity, lower availability of bank loans and overall threat of bankruptcy)
were strongly statistically significant if we consider firms’ size, age and owners’ financial
responsibility. This suggests that further studies need to revise these aspects more in-depth.
In particular, given that our study was conducted at the peak of the second wave of the
pandemic in Poland and the second phase of lockdown, this evidence could indicate the
first symptoms of worsening of a firm’s financial situation. In particular, the research
on micro firms is relevant, as these were found in our study to be more exposed to the
consequences of COVID-19 interruptions. Further works could contribute significantly to
this debate, by examining the symptoms of the liquidity constraints, monitoring the signals
of bankruptcy threat, or the overall worsening of financial position, both from the micro
and macro perspective.

Author Contributions: Conceptualization, M.W.-K.; methodology, M.W.-K., software, M.W.-K.,
formal analysis, J.B., A.D. and M.W.-K.; writing—original draft preparation, J.B., A.D. and M.W.-K.,
writing—review and editing, J.B., A.D. and M.W.-K.; supervision, M.W.-K.; project administration,
M.W.-K. All authors have read and agreed to the published version of the manuscript.



Risks 2021, 9, 161 17 of 21

Funding: The APC was funded by the University of Economics in Katowice.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Data archived by the authors.

Acknowledgments: We gratefully acknowledge the three anonymous Reviewers and the participants
of the 2nd Accounting and Accountability in Emerging Economies (AAEE) Conference (28–30 June
2021) for the insightful comments on this study.

Conflicts of Interest: The authors declare no conflict of interest.

Appendix A

Table A1. Contingencies between the examined firm characteristics.

SIZE

Micro Small Medium in Total

N % N % N % N %

AGE_1 infant 62 72.1% 21 24.4% 3 3.5% 86 100%
X2: 129.390 *** young 59 43.1% 61 44.5% 17 12.4% 137 100%
Cont.: 0.440 *** itermediate 47 25.1% 78 41.7% 62 33.2% 187 100%

mature 14 10.9% 48 37.5% 66 51.6% 128 100%
In total 182 33.8% 208 38.7% 148 27.5% 538 100%

OWN_1 SP 134 68.7% 52 26.7% 9 4.6% 195 100%
X2: 193.328 *** LCC 20 7.5% 118 44.4% 128 48.1% 266 100%
Cont.: 0.514 *** CP 28 36.4% 38 49.4% 11 14.3% 77 100%

In total 182 33.8% 208 38.7% 148 27.5% 538 100%

FAM family 88 52.7% 56 33.5% 23 13.8% 167 100%
X2: 43.738 *** non-family 94 25.3% 152 41.0% 125 33.7% 371 100%

Cont.: 0.247 *** In total 182 33.8% 208 38.7% 148 27.5% 538 100%

AGE_1

Infant Young Intermediate Mature in Total

N % N % N % N % N %

OWN_1 SP 59 30.3% 66 33.8% 55 28.2% 15 7.7% 195 100%
X2: 76.817 *** LCC 15 5.6% 51 19.2% 106 39.8% 94 35.3% 266 100%

Cont.: 0.353 *** CP 12 15.6% 20 26.0% 26 33.8% 19 24.7% 77 100%
In total 86 16.0% 137 25.5% 187 34.8% 128 23.8% 538 100%

FAM family 29 17.4% 42 25.1% 66 39.5% 30 18.0% 167 100%
X2: 5.335 non-family 57 15.4% 95 25.6% 121 32.6% 98 26.4% 371 100%

Cont.: 0.099 In total 86 16.0% 137 25.5% 187 34.8% 128 23.8% 538 100%

OWN_1

SP LCC CP in Total

N % N % N % N %

FAM family 91 54.5% 41 24.6% 35 21.0% 167 100%
X2: 60.026 *** non-family 104 28.0% 225 60.6% 42 11.3% 371 100%

Cont.: 0.317 *** In total 195 36.2% 266 49.4% 77 14.3% 538 100%

Notes: X2 denotes the statistics of Pearson’s chi-squared test; Cont. denotes the values of contingency ratios between the variables;
statistically significant at *** α = 0.001; the names of the variables and the related explanation—see in Table 2.
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Appendix B

Table A2. Tests of normality distribution.

Variables
Kołmogorov–Smirnov Shapiro–Wilk

Statistic df Sig. Statistic df Sig.

WORK 0.192 538 0.000 0.917 538 0.000
COSTS 0.194 538 0.000 0.905 538 0.000

PROD_CONT 0.152 538 0.000 0.920 538 0.000
SALES_CONT 0.177 538 0.000 0.905 538 0.000

SUPPLY CHAIN 0.189 538 0.000 0.920 538 0.000
LIQUIDITY 0.167 538 0.000 0.925 538 0.000

BANK LOANS 0.168 538 0.000 0.936 538 0.000
SURVIVAL 0.193 538 0.000 0.929 538 0.000

Table A3. Pair-wise comparisons for Kruskal–Wallis test.

Variables WORK COSTS PROD
_CONT

SALES
_CONT

SUPPLY
CHAIN LIQ BANK

LOANS SURV

SIZE 0.188 0.000 *** 0.411 0.001 ** 0.644 0.000 *** 0.002 ** 0.000 ***
small-medium 1.000 1.000 0.058 0.156 0.162

small-micro 0.000 *** 0.004 ** 0.000 *** 0.001 ** 0.000 **
medium-micro 0.006 ** 0.009 ** 0.000 *** 0.211 0.001 **

AGE_1 0.970 0.021 * 0.823 0.017 * 0.012 * 0.000 *** 0.000 *** 0.000 ***
mat-young 0.237 0.032 * 0.108 0.017 * 0.000 *** 0.000 ***
mat-interm 0.082 1.000 0.024 * 0.189 0.000 *** 0.071

mat-inf 0.027* 0.132 0.034 * 0.000 *** 0.000 *** 0.000 ***
young-interm 1.000 0.269 1.000 1.000 1.000 0.059

young-inf 1.000 1.000 1.000 0.611 1.000 1.000
interm-inf 1.000 0.722 1.000 0.048 * 1.000 0.009 **

AGE_2 0.924 0.013 * 0.925 0.006 ** 0.005 ** 0.000 *** 0.000 *** 0.000 ***
mat-interm 0.041 * 0.924 0.012 * 0.095 0.000 *** 0.036
mat-young 0.016 * 0.008 ** 0.009 ** 0.000 *** 0.000 *** 0.000 ***

interm-young 1.000 0.087 ** 1.000 0.109 1.000 0.002 **

OWN_1 0.283 0.000 *** 0.252 0.001 ** 0.385 0.000 *** 0.000 *** 0.000 ***

OWN_2 0.326 0.000 *** 0.266 0.002 ** 0.077 0.000 *** 0.000 *** 0.000 ***
LLC-CP 1.000 0.735 0.623 0.544 1.000
LLC-SP 0.000 *** 0.001 ** 0.000 *** 0.000 *** 0.000 ***
CP-SP 0.008 ** 0.511 0.003 ** 0.020 * 0.000 ***

FAM 0.004 ** 0.858 0.001 ** 0.83 0.196 0.378 0.308 0.366

Notes: statistically significant at: *** α = 0.001; ** α = 0.01; * α = 0.05.

Table A4. OLS regression results for consolidated COVID-19 effect.

β st.err t Sig.

Intercept 43.271 *** 2.024 21.377 0.000
SIZE −1.074 0.662 −1.622 0.105

AGE_1 −0.960 * 0.483 −1.988 0.047
OWN_2 −1.865 ** 0.676 −2.758 0.006

FAM 1.395 0.957 1.457 0.146

R-squared = 0.053
Adj. R-squared = 0.046

F = 7.403 ***
Notes: dependent variable COVID-19 score (summary of the scores assigned by each respondent to the particular
COVID-19 impacts); statistically significant at *** α = 0.001; ** α = 0.01; * α = 0.05.
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