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Abstract

The paper studies the characteristics that affected firms’ ability to react to the eco-
nomic crisis induced by the COVID-19 pandemic. We use firm-level data on Italian
manufacturing companies to examine the role played by external relations and the
characteristics of the local environment. In line with recent works, the study finds
that micro-firms, highly indebted and less productive firms have a higher probabil-
ity of exiting the market. Results also support the view that digital presence and
financial soundness have favoured the survival of enterprises. Beyond firm-specific
factors, we highlight that a firm’s resilience capability is related to its external link-
ages, namely the participation in a group or to a network contact. As for local eco-
system factors, while firms in industrial districts have a higher default probability,
our results suggest that an innovative local environment can mitigate the probability
of permanently closing during the crisis.

Plain English Summary. Surviving the pandemic: Resilience through Unity?

The paper investigates firm survival in Italy at the onset and during the COVID-19
pandemic. In addition to individual characteristics, we focus on the role played by
external relations and the characteristics of the local environment. Building on pre-
vious research on a firm’s resilience to shocks, the analysis considers traditional idi-
osyncratic determinants related to the internal organization (size, age, group mem-
bership, capitalization, profitability, productivity, debt maturity structure, ...). and
contextual, ecosystem factors. The study supports the view that specific individual
factors (size, low debt and short-term exposure, productivity, presence of a website)
have helped enterprises to waive the crisis. Besides, belonging to a group or a net-
work contract is both associated with a lower probability of exiting the market in the
period 2020-2022. Firms in traditional industries —fashion and furniture—have had
a higher default probability than firms in other manufacturing industries. The loca-
tion in industrial clusters increases the default probability with a moderating effect
exerted by a specialization of the local labour system in the medium to high-tech
industries and/or knowledge-intensive services. Finally, it is also worth noting that
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the region-specific length of lockdown policies is not significantly associated with
firm survival.

Keywords Firm survival - IDs - Innovative environment - Digitalization - Small
firms - COVID-19 - Italy

JEL Classification D22 - 1.22 - 1L.25- 014 - 030 - G33

1 Introduction

The COVID-19 pandemic and the associated health crisis triggered the worst global
economic downturn since the Great Depression with a dramatic increase in ine-
quality and a huge rise in public and private debt (World Bank, 2022). Although
social-distancing practices and lockdowns succeeded in mitigating the worst human
losses, rising uncertainty and the disruption of supply chains may have contributed
to amplifying the severe impact on business activity of a combined demand and sup-
ply shock, thus challenging their survival. In contrast to earlier crises, the outbreak

of COVID-19 and its adverse impact on economic growth was met with unprec-/X3ill

edented decisive and large economic policy responses by governments worldwide
primarily aimed at helping firms manage the crisis (e.g., Didier et al., 2021; Gari-
cano, 2020). Three years after the outbreak of the pandemic, the major advanced
economies have recovered pre-shock levels, also thanks to significant public support
measures. The deterioration was widespread, but Italy was among the hardest-hit

countries worldwide with their small and medium enterprises (SMEs) recording the X8l

sharpest decline in Europe, in terms of turnover even compared to proximate similar
EU countries such as Greece, Spain, and Slovakia (Bankowska et al., 2020). Italy
was also among the first countries to implement strict containment measures such
as lockdowns. Thanks to the successful vaccination campaign and policies to insu-
late incomes and profits of households and firms, the Italian economy achieved an
impressive recovery from the pandemic shock, returning close to the pre-COVID

level of output by late 2021 (IMF, 2022). These temporary measures inevitably ¥l

caused a contraction of the Italian economy and radical changes in business opera-
tions and consumer behavior.

This study contributes to the limited but growing literature on the economic
effects of COVID-19 on firm survival. The growing evidence of increased default
risk during the COVID-19 pandemic (e.g., Fairlie & Fossen, 2022; Ho et al., 2023;
Kaya, 2022; Miyakawa et al., 2021) might suggest that the severe economic crisis
provides an opportunity for what Schumpeter calls creative destruction whereby
firms have not been all hit by the crisis equally, instead less efficient firms have
been more likely to exit or downsize their activities thereby ‘cleansing’ the mar-

ket. In this vein, most of the extant literature investigates the role of firm-specific Xl

characteristics (internal factors), such as firms’ financial conditions, innovation, and
digital presence, beyond the usual firm-level control variables (e.g., size, age, pro-
ductivity), and focused on SMEs, traditionally considered more exposed to adverse
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75 shocks. However, even if several studies acknowledge that firm exit varies substan- X0l
76 tially across industries and regions (e.g., Balduzzi et al., 2020; Ferragina & Iandolo,
77 2022; Miyakawa et al., 2021), less attention has been devoted to understanding the
78 potential role played by the external environment where the firm operates.

79 In this study, using firm-level data from the AIDA-Bureau van Dijk database, we
80 analyze whether and to what extent firm-specific factors and contextual factors are
81 associated with the exit of Italian companies from the market following the pan-[Xal
82 demic shock. In particular, firm’s exit during the period 2020-2022 will be related
83 not only to the internal economic and financial characteristics of firms (size, age,
84 vertical integration, economic and financial performance) in the time window prior
85 to the outbreak of the pandemic but also to external factors that capture the charac-
86 teristics of the environment in which firms operate.

87 Our results suggest that restructuring processes are underway with both micro-
88 firms and less efficient firms affected more by the pandemic crisis. We find that firm
89 survival is mostly explained by firm profitability, efficiency, company’s financial
90 health measured by a low share of short-term debt prior to the crisis (rollover), verti-
91 cal integration, and group membership. Moreover, firms’ size, productivity, digital
92 presence, financial dependency, and network membership are significant predictors
93  of the firm’s ability to react to the crisis, but with lower marginal effects.

94 As for ecosystem variables, whereas location in an area classified by ISTAT
95 (2015) as an industrial district increases the firms’ default probability, a high inci-
96 dence of medium- to high-tech industries and/or knowledge-intensive services in the
97 LLS, provides a slight moderating effect for firms operating in these areas.

98 The inclusion of sector-specific fixed effects in the analysis allows us to uncover
99 that firms operating in traditional Made in Italy value chains (i.e., textiles, cloth-
100 ing, leather, wood, and furniture) were negatively and more strongly affected than
101 other industrial groupings while firms in construction-related sectors survived the
102 pandemic more effectively than other industrial groupings. Finally, our result sug-
103 gests that region-specific lockdown policies did not significantly affect the default
104 probability of Italian manufacturing firms during the period 2000-2022.

105 The article is organized as follows. Section 2 presents an overview of previous
106 contributions on the topic. Section 3 describes our empirical strategy and data. Sec-
107 tion 4 presents and discuss the results while Sect. 5 offers some concluding remarks
108 and avenues for future research.

109 2 Context of the analysis, motivation, and literature review

110 2.1 Financial distress, digital presence, and the hypothesis of a“cleansing” effect
111 in the acute phase of the COVID-19 crisis: an internation outlook

112 This study contributes to the literature on firm survival during the economic crisis
113 induced by the COVID-19 pandemic. Understanding why some firms survive while
114 others fail is a central research question across applied economics and management
115 studies. The literature on firms’ survival is vast and it has gained momentum after
116 the two major shocks that have hit the global economy in the first two decades of
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this century. There is a growing literature supporting an increased default risk dur-
ing the COVID-19 pandemic. Kaya (2022) provides evidence that European SME
insolvency risk increased by 21% during the COVID-19 pandemic. Ho et al. (2023),
with an analysis of a wide sample of firms across several countries, confirm the
higher default risk during a wide range of modern pandemic crises. While in Japan,
exit rates increased by 10% relative to the year prior the pandemic (Miyakawa et al.,
2021), in the United States, COVID-19 led to a massive shutdown of businesses in
the second quarter of 2020, with estimates indicating that the number of active busi-
ness owners dropped by 22% from February to April 2020 (Fairlie & Fossen, 2022).
Despite effects were widespread in several countries, it has been underlined that
firm exit varies substantially across industries and regions as in the cases of Japan
(Miyakawa et al., 2021) and Italy (Balduzzi et al., 2020; Ferragina & Iandolo, 2022).

Most of the extant literature focused on the role of firms’ financial conditions
and the impact of credit constraints on firm behavior in times of crisis. Khan (2022)
suggested that previous bank-lending credit constraints magnified the effects of the
pandemic on small and medium-sized enterprises. More specifically, credit-rationed
firms were more likely to experience greater liquidity and cash flow problems than
unconstrained firms. Similarly, Bankowska et al. (2020) highlighted that the losses
in turnover and profits and the adverse macroeconomic conditions raised concerns
about access to finance, particularly among Spanish, Italian and Portuguese SME:s.
Gourinchas et al (2022) warned about how a credit contraction may increase the
default risk of business failures more than did the generous public policies enacted
during the early phase of the COVID-19 crisis to support the private sector. Mirza
et al. (2020) investigated the impact of COVID-19 on the solvency profiles of firms
from 15 European countries. They documented a consistent increase in the probabil-
ity of default and declining debt coverage ratios during the pandemic. Some early
studies examined the early economic impacts of the COVID-19 pandemic with a
focus on firm-level financial conditions such as liquidity (De Vito and Gomez, 2020;
Qin et al., 2020), restructuring processes (Greenwood et al., 2020), cost of equity
capital (Ke, 2021), and the speed of adjustments to target leverage (Vo et al., 2021).
Further firm-level studies have already attempted to study the relationship between
access to credit and firm survival in the context of the pandemic crisis, despite the
scarcity of available data in several countries. Amin and Viganola (2023) found that
access to finance helps to mitigate sales’ decline in the early phase of the pandemic.
The analysis of Acharya and Steffen (2020), based on data on firm-loan-level daily
credit line drawdowns in the United States, reveals the significant impact of credit
risk on corporate cash holdings in the observed firms’ behavior. In the first phase
of the crisis, which was characterized by extreme precaution and heightened aggre-
gate risk, all firms drew down bank credit lines and raised cash levels. In the second
phase, which followed the adoption of stabilization policies, only the highest-rated
firms switched to capital markets to raise cash. Chundakkadan et al. (2022) further
confirm that the coronavirus disease 2019 has severely affected the financially con-
strained SMEs. Their analysis focused on the impact of policies targeting SMEs and
extend to 34 countries. Their results suggest that government support programmes
supported mostly financially constrained firms. Moreover, financially constrained
firms are more likely to lay off workers, and in the same category of firms, more
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male employees than female employees. In line with the view that financial con-
ditions are important for firms to face economic crisis, Bozkurt et al., 2022 study
the crucial firm-specific factors having an impact on financial distress and bank-
ruptcy in the acute phase of the Covid-19 crisis. They found increased probability
of both bankruptcy and financial distress for firms that had problems in accessing
finance, younger firms, and more indebted firms. In addition, the size of the firm
and the years of experience of its managers also have an impact on financial failure.
In the work, Goel and Nelson (2022) focused on the role of female managers and
female owners. Their results suggest that firms with female owners were less likely
to exit the market while female managers were more likely to, even if for this second
result a limited statistical support emerges. In addition, fertility and gender inequal-
ity made firms’ exit more likely. Larger and older firms have a lower probability of
permanently closing during the crisis. Finally, their study finds that firms located in
urbanized nations and those located in nations with larger governments had a higher
probability to exit, while the reverse was true in nations with better governance.

Several studies on the early impact of the pandemic crisis focused on SMEs, tra-
ditionally considered more exposed to shocks because of their higher difficulty in
accessing credit and a higher fragility compared to large firms. Empirical evidence
confirms that SMEs have been the category of firms most affected by the loss in
sales during the onset of the COVID-19 crisis both in the Euro area (Bankowska
et al., 2020) and in the United States (Bloom et al., 2021; Fairlie & Fossen, 2022).
In the Euro area SMEs experienced a decline in turnover for the first time since
the beginning of 2014, the deterioration was widespread but the sharpest decline in
turnover was experienced by SME:s in Italy (Bankowska et al., 2020). In this respect,
it is worth noting that while liquidity support programs in many European countries
had provided breathing spaced during the lockdowns many firms might find them-
selves overindebted in the aftermath of the pandemic (e.g., Kaya, 2022). Moreover,
the adoption of undifferentiated early policies might have altered the link between
productivity and firm exit favoring the survival of unproductive firms (Muzi et al.,
2022) and possibly postponing a vital reallocation of resources that is essential for
business dynamics and growth-enhancing structural changes. Early evidence sug-
gests that government support in Germany was important to avoid corporate bank-
ruptcies of financially weak and small firms, thought it may also have altered the
cleansing process (Dorr et al., 2022).

Similarly, Gourinchas et al. (2022) argued that the contraction of credit supply to
the business sector in the aftermath of the emergency phase may prompt a signifi-
cant rise in default risk to SMEs.

In this strand of the literature, it is commonly acknowledged that an important
support mechanism for SMEs during crises is given by innovation and digitalization
(e.g., Belitsky et al., 2022; Kaya, 2022; Muzi et al., 2022). Muzi et al. (2022) suggest
that the economic crisis induced by the COVID-19 pandemic exhibits a Schumpet-
erian “cleansing” of less productive firms and small firms. They find that innovative
firms have a lower probability of permanently closing during the crisis, suggesting
that the process of cleansing out unproductive activities is occurring. In line with
early evidence (Belitski et al., 2022; Wagner, 2021), they pinpointed the crucial role
of digital presence to survive the pandemic. Kaya (2022) focussed on the role of
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innovation during the COVID-19 global economic downturn and highlighted that,
while on the supply side, innovative firms are prone as noninnovative firms to the
same obstacles on production costs and supply chain shocks, on the demand side,
they can easily overcome the difficulties in reaching customers, most likely via digi-
tal solutions.! Additional support to the hypothesis of a “cleansing” effect of the
COVID-19 induced economic crisis can be found in a recent study focused on the
Egyptian industry (El-Haddad & Zaki, 2023).

Not only did they suggest that private, smaller, informal firms, have been more
likely to close, but they also showed that firms not located in industrial zones had
a higher exit probability pointing to a possible role of the local environment. Inter-
estingly, the authors highlight counterintuitively sector-specific dynamics whereby
the food sector and sectors identified as ‘COVID sectors’ showed lower vulnerabil-
ity. They also suggest that pre-COVID behavioral characteristics mattered for firm
dynamics during the pandemic, the latter were different by sector and firm size.

Overall, in the early evidence surveyed at the international scale, size, age, pro-
ductivity, digital presence, and financial constraints are considered crucial determi-
nants of firm exit during the COVID-19 crisis.

2.2 Firm survival in the Italian economy

Italy was the second country severely affected by the spread of the virus, with a
highly concentrated and spatially persistent pattern of the early diffusion of the virus
(Cutrini & Salvati, 2021), at least compared with neighbouring countries (Guibourg,
2020). Second, it was among the first countries to react with a first nationwide lock-
down and a second round of lockdowns differentiated by NUTS2 regions. The fall
in internal and external demand led to a sudden shortage of liquidity and seriously
constrained the firms’ capacity to finance their activities. Hence, it is not surpris-
ing that the government adopted extraordinary measures to support the liquid-
ity of firms, bear the impact of financial distress and support business activity.’
Credit demand, driven by the fall in interest rates and by the incentives to invest
in the period 2018-2020, rose further in 2020 since the government intervened to
guarantee credit and support the search for liquidity, the need for debt restructur-
ing and refunding of previous debt (Istat, 2021). In fact, capitalization is central to
understand firms’ survival to the COVID-19 crisis in Italy and all the interventions

! In _this respect, it is worth mentioning that recent empirical studies providing evidence on the posi-
tive impact of digital development on firms’ survival are based on the World Bank’s Enterprise Surveys
where the online presence is proxied by having own company’s website or social media page (i.e., Muzi
et al., 2022; Wagner, 2021).

2 First with the Cura Italia Legislative Decree (Decreto Legislativo Cura Italia) and then with the Liquid-
ity Legislative Decree (Decreto Legislativo Liquidita), the intervention to support liquidity to firms was
significantly strengthened in Italy by providing, among other things, eligibility without assessment of
creditworthiness, the expansion of the group of beneficiaries, the increase in guarantee coverage (up to
100% for operations up to 30 thousand euros), the increase in the guaranteed amount per individual com-
pany and the expansion of the type of eligible operations. These measures exponentially increased the
applications received by the Guarantee Fund for SMEs, preventing the flow of credit to businesses from
drastically decreasing, as happened in previous economic crises.
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enacted by the Italian government between March and August 2020 to support firms
damaged by the pandemic might have exerted a powerful mitigating effect on the
economy (Orlando & Rodano, 2020).3

While the literature on firm survival in Italy during and in the aftermath of the
COVID-19 pandemic is still limited, it is worth mentioning some recent studies
that provide first evidence based on firm-level data during the early phase of the
COVID-109 crisis. Costa et al., (2022) found that pre-crisis organizational structure
is important, and the crisis should not be considered simply a cleansing, productiv-
ity-enhancing crisis, only affecting small unproductive zombie firms. In the medium
run, it might turn out to be a strong reorganizational crisis affecting also the most
productive and advanced segment, leading to a deep reconfiguration of the Italian
industrial system, both in terms of sectoral composition and in terms of firms’ organ-
izational capabilities. Balduzzi et al. (2020), using data on expectations and plans of
Italian firms prior and immediately after the outbreak of the pandemic, investigate
the role played by credit constraints to explain the economic effects of the COVID-
19 pandemic in Italy. They suggest that most firms revised downward their expec-
tations for sales, orders, employment, and investment, and liquidity, while updated
their expectations on inflation upward. Not surprisingly, the effects on demand and
sales of the COVID-19 related shocks are relatively amplified for credit-constrained
firms. Also, the authors highlight that the size of the effects is heterogeneous by sec-
tors and regions.

Ferragina and Iandolo (2022) provides first evidence on how Italian firms
responded to the shutdown of a significant share of economic activity. They meas-
ured each firm’s exposure to the pandemic, the extent to which firms respond to
the challenges of the pandemic, and the level of exposure to COVID-19 related
demand and/or supply shocks. Time-series patterns of COVID exposure, risk and
sentiment in 2020, show large differences between geographical regions, industries
and across firms (e.g., the Tech sector versus the Transportation sector where there
was an unprecedented collapse in demand). While they do not find a decrease in
liquidity during the pandemic, they highlight the crucial role of several financial and
structural conditions to shape firms’ expectations. Their main results suggest that
COVID-19 increased firm-level uncertainty, worsened the business outlook of most
firms and impacted on credit behavior. They also report a variation in the debt expo-
sure of Italian firms and in other asset status indicators (ROE and ROI) with greater
exposure to the COVID-19 outbreak leading to an increase in the total debt of Ital-
ian firms. The perceived risk was also positively correlated with firms’ total debts,
but the increased uncertainty that firms have with respect to the future reduced their
choice of incurring in short-term debt becoming more prone to long-term debt. The
COVID risk measure is positively related to debt/equity and negatively correlated
with short-term debt both towards suppliers and banks.

3 In Italy, business crisis is substantially identified with firm undercapitalization (i.., the firm displaying
a level of equity below the legal limit). Orlando and Rodano (2020) suggest that undercapitalization often
anticipates firm’s exit: around 60 percent of involved firms go out of business within 3 years. Accord-
ing to their predictions, the number of firms that could be involved in early warning procedures may be
almost twice as large as that foreseeable based on accounting data from 2018.
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While the importance of the credit behavior of Italian firms during the pandemic
was recognized by further contributions based on firms’ surveys (e.g., ISTAT, 2021)
there is also evidence of heterogenous responses to the COVID-crisis. A recent
study conducted by the National Statistical Office (ISTAT) grouped Italian firms
into three categories according to the path they have gone through the crisis. The
first group was hit by immediate effects, adopting first defensive, then expansive
strategies (“Reactive Suffering” group, 33% of the total sample). They first reorgan-
ized the supply chains and decreased employment, then reacted through innovations,
activation of productive relationships, research of Industry 4.0 models, and staff
training. The second group underwent moderate negative effects and no reaction
strategy (“Static Resistance” group, 50%) and the third group was characterized by
short-term negative effects and timely and effective reaction (“Successful resilience”
group, 17%). The successful resilience of the third group has implied an acceleration
of expansive strategies often already present in the pre-crisis period (adoption of 4.0
technologies, reorganization of processes, innovation, investment in human capital)
(ISTAT, 2022a).

For the purpose of the present analysis, it is worth emphasizing that in Italy firms’
investments in digitization accelerated during the first phase of the crisis but were
more focused on internal communication than on e-commerce: “Between May and
November 2020, the share of companies that adopted technologies that facilitated
internal communication or made it possible to meet social distancing requirements
soared (video conferencing software, laptops and tablets, cloud); the spread of tech-
nologies related to electronic payment (cashless and online payments) and the mar-
keting of goods and services (use of digital platforms, e-commerce) is more limited”
(own translation, p. 83, ISTAT, 2022a).

Previous empirical works on Italian manufacturing firms have studied firm’s clo-
sure during the 2008 financial crisis and the 2012 European debt crisis. They pro-
vided additional insights into firm-specific and external factors that can help firms
to survive economic downturns such as innovation (e.g., Antonioli & Montresor,
2021), intangibles (e.g., Landini et al., 2020), the mode of participation in global
value chains and their governance structure (e.g., Brancati et al., 2017), business
model changes and organizational structures (Cucculelli & Peruzzi, 2020), spatial
agglomeration and the local economic environment (e. g., Basile et al., 2017; Cuc-
culelli & Peruzzi, 2020; Ferragina & Mazzotta, 2014). As for the last determinant,
when accounting for the role of agglomeration externalities, one should consider
whether the local environment is characterized by an economic structure prone to
innovation. In this respect, contamination between high value-added services and
the manufacturing industry can favour the evolution of an industrial district toward
what is called territorial servitization (e.g., Bellandi and De Propis, 2015; Bellandi
et al.,, 2021; Lafuente et al., 2017) or place-based servitization (Sforzi & Boix,
2019). This kind of structural transformation at the local level can contribute to
firms’ internationalization strategy, innovation, and organizational upgrading (De
Propis and Storai, 2019).

Finally, for two basic control variables, size, and age, it is important to control
for non-linearities in the association between them and firm survival, as claimed by
Landini et al., (2020). Previous results usually found a positive association even if an
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inverted-U relationship is observed in some cases, with the probability of survival
increasing after entrance and decreasing in later years (Audretsch & Mahmood,
1994; Wagner, 1994).

We contribute to this strand of the literature and study the firm-specific determi-
nants and external factors that may have affected the default risk at the onset and
during of the pandemic. To this purpose, starting from the literature surveyed in
Sects. 2.1 and 2.2, we have introduced in our estimation strategy most of the firm-
specific control variables considered in previous studies to facilitate comparison
with their results. The novelty of our article is that we focus on the role of external
relationships of the firms (group, network contract) and territorial conditions, paying
particular attention to the specialization of IDs in knowledge-intensive services and
medium- to high-tech industries.

3 Methodology
3.1 Data sources and data quality

The AIDA database—the Italian section of Bureau Van Dijk—is based on official
data retrieved from the Italian Registry of Companies and the Italian Chambers of
Commerce. It contains disaggregated balance sheet and profit and loss statement
information for approximately 540,000 Italian companies with up to ten years of
history.

Several microdata can be drawn from the AIDA-Bureau van Dijk (AIDA-BvD):
information on firm’s characteristics, such as location, industry, age, legal form, the
ownership and governance structure (e.g: the name of each shareholder and board
member, the respective ownership share). In addition, it contains information on the
present status of the firms (active vs. non-active vs. merged vs. acquired), which we
use to distinguish between survivors and exiters, as explained below.

The procedure of data quality started by considering the 137,963 firm-level
observations in the manufacturing industry with registered offices (headquarters)
located in Italy and included in the AIDA-BvD database. We follow three steps of
data quality:

(1) As afirst step of data quality, we excluded all the observations for which the legal
status resulted as “Ceased (merger)” or “Ceased (Split)”, or the business name
was not available. We then removed all the companies with an age of less than or
equal to 4 years, considering them too young compared to the pandemic period
under analysis. The hypothesis supporting the elimination of these observations
is that companies born close to the pandemic constitute, by their very nature
and proximity to the shock, a group of companies that is not consistent with the
object of the analysis

(2) We then selected only limited liability companies, i.e., SPA, SRL, single share-
holder SRL, simplified SRL. Based on the Italian legislation, these corporate
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366 legal forms are those capable of guaranteeing reliable balance sheet data for most
367 of the financial and accounting items.

368 (3) As athird step, before entering the analysis, the dataset was cleaned further by
369 selecting all the companies with the most recent balance sheet available in one
370 of the last 3 years.

371 After the three steps described above, the cleansed database is composed by a

372 total of 112,879 companies with 104,250 active firms and the remaining 8629 result-
373 ingas "Default",* the “raw exit rate” stands at 7.64%.

374 The sample of 112,879 companies included in the analysis is composed by
375 101,359 firms with the latest balance sheet available as of 2021, 10,660 with the lat-
376 est balance sheet as of 2020, and 860 firms with the latest balance sheet as of 2022.
377 Table 1 reports the default rates of Italian manufacturing firms by regions (panel
378 A) and by size class (Panel B). Default rates are above the average in Tuscany
379 (10%), Apulia (10.4%), Sicily (9.78%), Basilicata (9.31%), Liguria (9.41%), Lazio
380 (9.13%), Campania (8.85%), among others. Default rates are instead below the aver-
381 age are found in Trentino Alto Adige (5.13%), Veneto (5.97%), Piemonte (6.35%),
382 Lombardy (6.89%), Emilia Romagna (6.95%) and Abruzzo (7.5%) among others.
383 Interestingly, the breakdown of the sample by size-class allows us to uncover
384 substantial variation of default rates. The default rate is particularly high for Micro-
385 firms (11.89%) while they are significantly smaller for the other size classes: Small
386 firms (1.91%), Medium-sized firms (1.06%) and Large firms (0.30%). This result
387 does not appear flawed by an unbalanced coverage by size class of the initial sample
388 relative to the reference population. In this respect, it is worth noting that limited
389 liability companies with less than 10 employees are only slightly underrepresented Xl
390 in the sample distribution by size class compared to the reference population while
391 the weights of the other size classes are almost equal to the analogous shares in the
392 reference population (Table 1, panel C).

393 Before proceeding with the econometric estimates, an essential step of data qual-
394 ity was required, and it was primarily related to the treatment of missing data. The
395 functions used in the estimations do not accept observations with missing values or
396 infinite values as input. The latter are the result of ratios with anomalous values in
397 either the numerator or denominator. Excluding observations with such values from
398 the dataset reduced the number of observations available for the analysis to 86,050,
399  with an internal default rate of 3.07%. The decision to eliminate observations rather
400 than artificially impute missing values was taken in order to avoid distortions in the
401 estimates. Besides, particular attention was devoted to extreme values and the asso-
402 ciated procedure of outlier detection. This phase entailed the use of a technique for
403 classifying extreme values that would not lead to a high number of exclusions.’ To

sro1 4 We consider as “Default” firms whose legal status in the database AIDA-BVD is reported as “Ceased”,

4FL02 “Ceased— closure due to bankruptcy”, “Ceased in liquidation”, “In liquidation” or “Active enterprise in a
4FLO3 .
state of insolvency”.

srLot > In this case, the trade-off is between the loss of accuracy if one selects a procedure of outlier detec-
SFL02 tion that remove “good” observations, and the bias of the estimates if the procedure keeps “bad” ones
SFLO3 - (anomalous observations).
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Table 1 Default rate of Italian manufacturing firms
Panel A: Default rate by region
N. of firms Exited Default rate %

Abruzzo 2388 179 7.50
Basilicata 612 57 9.31
Calabria 1360 133 9.78
Campania 7420 657 8.85
Emilia Romagna 11,848 823 6.95
Friuli Venezia Giulia 2472 161 6.51
Lazio 5760 526 9.13
Liguria 1318 124 9.41
Lombardy 28,375 1956 6.89
Marche 4915 402 8.18
Molise 353 26 7.37
Piedmont 7938 504 6.35
Puglia 4873 509 10.45
Sardinia 1114 89 7.99
Sicily 3640 356 9.78
Trentino Alto Adige/Siidtirol 1521 78 5.13
Tuscany 9862 990 10.04
Umbria 1749 140 8.00
Valle d’Aosta/Vallée d’Aoste 89 7 7.87
Veneto 15,272 912 597
Italy 112,879 8629 7.64
Panel A: Default rate by region

N. of firms Exited Default rate %
Micro-firms 62,623 7448 11.89
Small firms 38,699 738 1.91
Medium-sized firms 7634 81 1.06
Large firms 1015 3 0.30
No size infos 2908 359 12.35
Total 112,879 8629 7.64

Panel C: Representativeness of the sample relative to the reference population of manufacturing firms

N. of firms in the initial %

Total N. firms in the reference %

dataset population*®
Micro-firms 62,623 55.5 81,443 59.3
Small firms 38,699 343 45,752 333
Medium-sized firms 7634 6.8 8842 6.4
Large firms 1015 0.9 1318 1.0
Missing values 2908 2.6
Total 112,879 100.0 137,355 100

*For the Total number of firms, we referred to the data from the National Statistical Office that was
retrieved from iStat on 17 March 2024. We consider the total number of active limited liability compa-
nies (legal forms spa, sapa and srl) in the manufacturing sector -Section C, NACE Rev. 2—for the year
2019 to allow for comparability with the dataset used in the analysis.
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this purpose, the procedure selected was to determine, for each explanatory variable,
the 1st/99th percentiles and subtract/add 1.5 times the Interquartile Range (IQR)®
to them. Hence the acceptance range for each explanatory variable is [X( ;-IQR;
X0.09+IQR] This technique helps to eliminate only extreme outliers below/above
the calculated lower/upper limit and avoid discarding legitimate values.” After the
treatment for extreme values, the sample of our analyses consists of 84,309 observa-
tions, with 2,302 that exited the market and the rest that are still alive by 2022, with
an exit rate equal to 2.73%.%

Whether the company ceased to exist during the pandemic or is still active,
the analysis carried out refers to the years 2020, 2021, 2022. The aim is to ana-
lyze how firms behave during the COVID-19 crisis. Specifically, the purpose is to
study their ability to react to the shock by investigating the relationships between
the firm-specific economic and financial characteristics in the pre-crisis period
and their probability of exiting the market. We are particularly interested in stud-
ying the role of external factors as additional determinants of firm exit, such as
industry, group, network contract, and the geographical context in which the firm
is located. To this purpose, we match the AIDA-BvD database with Infocamere
data based on a unique identification number that is present in both databases,
i.e., the VAT registration number which is a assigned to every business for tax
purposes. We also combine the resulting database with the classification of LLSs
in industrial districts (ISTAT, 2015) and recent data on territorial characteristics
at the level of local labour systems (LLS) (“Sistemi Locali del Lavoro™) (ISTAT,
2022b). In particular, we have used the available data to construct a proxy that
can capture the degree of specialization of the LLS in both medium to high-tech
manufacturing industries and in the knowledge-intensive services (HTM-KIS

6 The IQR is a measure of data dispersion that represents the range of values that extends from the first
quartile (25th percentile) to the third quartile (75th percentile) of the data distribution.

7 We recognize that using the Interquartile Range (IQR) is a rather crude technique for the determination
of outliers that are defined as observations that appear to deviate markedly from the rest of the sample
(Grubbs, 1969). Nevertheless, as highlighted by Barbato et al. (2011), the main appeals of this method
are simplicity and low sensitivity to distortion due to outliers(robustness), since only the central part
of the distribution is relied upon to compute IQR. Barbato et al. (2011) also distinguish between mild
and extreme outliers and since the major weakness of the conventional IQR method is its tendency to
discard legitimate values in large data sets, they suggest using modified IQR methods. The latter may
allow for conserving the most attractive features and introducing some variations to allow for discarding
only very extreme values. In the same vein, we followed a rather unconventional but more conservative
sieve criterion. The upper and lower limits are based on the 1st/99th percentiles instead of the conven-
tional 25th/75th percentiles. This range was aimed at avoiding removing too many observations and thus
excluding from the analysis only the very extreme outliers, as suggested by Barbato et al. (2011). The use
of similar techniques is also recommended for data that present asymmetric distributions (Hubert and
Van der Veeken, 2008).

8 The procedure of data quality led to a slightly different distribution of firms relative to the reference
population with micro-firms under-represented and small firms over-represented in the cleansed sample
relative to the initial database while the share of the other size classes remained unchanged (Table Al in
the Appendix).
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Spec).” A detailed description of the explanatory and control variables used in
the analysis and data sources is included in Table A2 in the Appendix.

3.2 Empirical strategy

The purpose of this analysis is to investigate the characteristics of firms and the
characteristics of the local environment that most affected the probability of exit-
ing the market during the economic crisis induced by the COVID-19 pandemic. We
model the probability of firm exit as a function of two main types of pre-crisis ini-
tial conditions: variables related to internal characteristics and variables capturing
external factors. On the one side, we consider firm-specific variables, such as age,
size, financial independence, exposure to short-term debt, various indicators of prof-
itability performance, productivity, digital presence. On the other hand, we consider
ecosystem characteristics, such as basic sectoral characteristics of the region and the
innovative environment or the local labour market in which the firm is located. As
for sectoral dummy, we aggregated the 2-digit ATECO 2007 divisions of economic
activity'” into 5 more homogeneous industrial groupings, following Corsini and Pit-
ingaro (2022). The definition of the manufacturing sector groupings is available in
the Appendix A, Table A3.

Our empirical strategy is based on different specifications of a binary response
model, where the response variable Y can assume only two possible outcomes (0,1),
in the present case the unit value corresponds to the default of a firm. Formally, the
baseline regression in this article assumes the following probit model:

Pr(Exit;, = 1) = ®(B, + B, X;, + B,Z, + B,D; + B,D,) (1)

where the ®(.) is the cumulative distribution function (CDF) of the standard nor-
mal distribution. and subscript i denotes each firm, j the industry grouping, and
r the location where the firm is located. Hence, the Probit model specification of
Eq. (1) considers a binary dependent variable with default equals 1 and assume that
the probability of a positive outcome is determined by the standard normal cumula-
tive distribution function. Specifically, the dependent variable (Exiz;,) measures the
default probability that is the probability that a company which is ’active’ at the end
of 2019 ceased at the end of 2022. The parameters [} are estimated by maximum
likelihood.

9 The indicator is defined, for each LLS, as the ratio between the number of employees of the local units
active in medium-tech industries (21 and 26, Nace Rev. 2) and high-tech industries (Divisions 20, 27—
30, Nace Rev. 2) and knowledge-intensive sectors (Divisions 50, 51, 58— 63, 64— 66, 69— 75, 78, 80,
84— 93 excluding Division 84) and the total number of employees of the local units (Istat, 2022b). The
taxomomy refers to Eurostat (2020).

10" ATECO 2007 is the classification of economic activities used by the Italian Institute of Statistics
(ISTAT). It correspond to the “Nomenclature statistique des activités économiques dans la Communauté
européenne” (NACE), the statistical classification adopted in the European Union. The latest classifica-
tion is NACE Rev. 2, which was implemented from 2007.
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As a robustness check we provide additional estimates based on the Logit model.
The Logit model is an alternative binary response model with the same non-linear
properties, and it is not obvious which one should be preferred in practice.

Formally, the Logit model takes the following form:

Pr(Exity, = 1) = F(fy + B, X;, + BrZ, + pyD; + B,D,) )

1
| 4 A Xy BB DAD,)

Compared to the Probit regression a different CDF is used, that is a standard
logistic distribution. As an intermediate step we also report the coefficient estimates
of the Linear Probability Model (LPM), even if the latter has a clear drawback in
not being able to capture the nonlinear nature of the model and the predicted prob-
abilities may lie outside the interval [0, 1].X;;, in Eq. (1) is a vector of firm-specific
explanatory variables while Z, is a vector of ecosystem control variables that prox-
ies for business environment. The other terms are as follows: D; is a set of sectoral
dummies (sector fixed effect) to account for the 5 industrial groupings defined by
Corsini and Pitingaro (2022), D, is a set of regional dummies (regional fixed effect)
that allow to distinguish between the 20 regions at the NUTS2 level. Within the vec-
tor X,_»,-, we first consider basic economic and financial variables, such as size, age,
financial dependence, rollover (i.e., incidence of short-term debt), firms’ return on
assets (ROA), return on investment (ROI), return on debt (ROD). We also include a
dummy to capture digital development proxied by the presence of a firm’s website.
Two additional binary variables are added to consider whether the firm was part of
a group or not, and whether the firm was part of a network contract!! before the out-
break of the pandemic. Moreover, following Landini et al., (2020), we also include
in the regressions the squared values of size and age to control for possible nonlinear
relationships between them and the probability of exit.

Concerning the contextual variables (Z,.), we consider the role of a specializa-
tion in high-tech industry and knowledge-intensive services (KIS) (Eurostat, 2020;
European Commission, 2012), measured as the incidence of the employment in
high-tech manufacturing sectors and in KIS in the LLS,'? and a dummy variable for
the location of the firm in an industrial district. Concerning the second contextual
variable, we rely on the most recent industrial districts’ classification developed by
ISTAT (2015). Only LLS with (i) high presence of small- and medium-sized firms
and (ii) high degree of industry specialization are classified as Industrial Districts
(ISTAT, 2015). Following this classification, we build the dummy variable District,
which is equal to one if the firm belongs to an industrial district, and zero otherwise.

" Network contract is an industrial policy instrument introduced in the midst of the 2009 financial crisis
by the Italian government within emergency legislation, Decree-Law No. 33/2009.

12 The high-technology industry is a set of economic sectors with the higher level of R&D intensity
compared to the other categories, namely medium high-technology, medium low-technology, and low-
technology industries (European Commission, 2012). Services are mainly aggregated into knowledge-
intensive services (KIS) and less knowledge-intensive services (LKIS) based on the share of tertiary edu-
cated persons at NACE 2-digit level (Eurostat, 2020).
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Following Cucculelli and Peruzzi (2020), the hypothesis is that firms in IDs has
a higher adaptability to changing market conditions, due to the low information
asymmetries and to the imitative and herding behaviors that characterizes IDs (Dei
Ottati, 1995). To account for recent transformations in Italian industrial districts,
we include an interaction term (Knowledge-intensive IDs) to capture the high-tech
specialization and the local knowledge base of industrial clusters. This variable is
aimed at capturing whether and to what extent a specialization of IDs in medium- to
high-tech industries and knowledge-intensive services might have helped manufac-
turing firms to face the pandemic-related downturn, in line with the view that new
knowledge accumulation is a crucial factor of adaptation and adaptability to shocks
(Bellandi et al., 2018; Martin et al., 2016).

Finally, to evaluate the possible effects of lockdown policies, we include a vari-
able capturing the length of the restrictions measured by the total number of lock-
down days for each region where the firm is located. In Italy, in the first half of 2020,
a nationwide lockdown (from March 9th to May 5th) was established. Afterwards,
starting from the second half of 2020 until June 2021, lockdown policies were dif-
ferentiated by NUTS2 regions. The rationale for the inclusion of this variable is to
verify whether and to what extent the duration of quarantines, although inevitable
to protect the collectivity from contagion, influenced the extent of financial distress
experienced by firms, with prolonged periods of uncertainty that might have led to
higher default rates. Buchheim et al., 2020 documented that firms’ expectations on
the length of the shutdown and on the further evolution of the COVID-19 pandemic
affected the strength of the crisis response and mitigation strategies. >

We estimate cross-section models with all firm-level explanatory variables in
Eq. (1) and (2) evaluated at the pre-crisis period. In particular, we consider most of
the variables as averages over the years 2017— 2019; only when data are not avail-
able for the two preceding years, we include the value for 2019 (Table A2 provides
definition and detailed information for each regressor included in the analysis).
Hence, we use these variables to predict the probability that a firm exit the market
during the pandemic (i.e., within the next 3 years), that is before 2023. Tables 3, 4,
5, 6 and 7 of Sect. 4.1 report the estimated coefficients and the marginal effects of
the baseline regression (model with ROA) obtained with different binary response
models (LPM, Probit, Logit), while Tables A4, AS, A6 and A7 provide additional
results with different variables of firms’ efficiency and profitability (ROI and ROD
instead of ROA), respectively.

13 Firms that expected the restrictions to last for more than four months were more likely to implement
strong responses to reduce fixed costs such as dismissing employees or cancelling investment projects
than firms that expected a quick return to normalcy.
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Table 2 Mean for exiters and survivors, mean difference, and t test of significance

Variable (1) 2) 3) ) 5)
Exited (1)  Survivors (0) Difference (1) — (2) P-value  Sign

Age 20.847 24.591 -3.744 0 HEE
Size 9.589 21.547 —11.958 0 HEE
Micro-firm (D) 0.715 0.464 0.251 0 ok
Small firm (D) 0.257 0.436 -0.178 0 HEE
Medium-size firm (D) 0.027 0.089 —-0.062 0 ok
Large firm (D) 0.001 0.012 -0.011 0 HEE
Productivity (In) 3.292 3.869 -0.577 0 HEE
ROA -0.016 0.037 -0.053 0 ok
ROI -0.034 0.064 —-0.098 0 ok
ROD 0.016 0.014 0.002 0 ok
Rollover 0.859 0.831 0.028 0 o
Financial dep./Indebt 0.778 0.601 0.177 0 ok
Website (D) 0.267 0.291 —-0.024 0.05 ok
Vertical integration 0.4 0.373 0.027 0.00184  *%*%*
Group (D) 0.499 0.643 -0.144 0 ok
Network contract (D) 0.012 0.032 -0.021 0 ok
Industrial District (ISTAT, 2015) 0.364 0.411 —0.047 0 ok
High-Tech and KIS (HT-KIS) 28.357 28.32 0.037 0.79994
specialization of LLS
HTM-KIS specialization *District 9.257188 10.86934 =1.612151 0 ok
Lockdown days 91.28 91.09 —-0.185 0.6036
Agri-food (D) 0.1 0.101 —-0.001 0.85558
Construction (D) 0.049 0.051 -0.002 0.60467
Mechanics (D) 0.378 0.458 -0.08 0 HEE
Fashion and furniture (D) 0.304 0.195 0.109 0 wEE

##% and *** indicate significance at the 10%, 5%, and 1%, respectively

533 4 Results
534 4.1 Basicresults

535 Table 2 provides the summary statistics -mean values for each variable—for the sur-
536  vivors and the exited firms, separately. The third column reports the result the dif-
537 ference between the two sample averages, the last two columns report the results of
538 the t-test on the difference between the mean values for alive and exited firms, the
539 p-value and its significance level.

540 First, we highlight that exited firms are on average younger (Age), Micro-firm
541 dummy), more exposed to short-term debt (Rollover, net working capital), more
542 fragile in terms of undercapitalization (Financial dependence), and less productive
543 (Value added per employee) than survivors. We also find significant differences
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between the two groups’ mean in terms of pre-crisis return on debt (ROD) and prof-
itability performance (ROI, ROA). Moreover, our results suggest that digital pres-
ence (Website) is more frequent in surviving firms than in the group of firms that
exit the market and the difference is significant. Moreover, being part of a group
(Group dummy) is more frequent in active firms (64%) than in the group that exited
the market (50%). We find significant differences between the two groups in terms
of both the contextual variables we have selected: the location in an industrial dis-
trict as defined by ISTAT, and the specialization in high-tech or knowledge-inten-
sives services. Finally, it is interesting to notice that the probability of exit from the
market differs significantly also with the sector in which the firms operate. In some
industrial groups — 1i.e., Fashion and Furniture and Mechanics- we find significant
differences between the two groups.

As a starting point, we have preliminarily estimated a Linear Probability Model
(Table 3). We first considered a specification based on hypotheses drawn from the
theory and previous contributions in the literature. Variables are organized into two
main blocks: firm-level factors and external factors. Among the former controls, we
focus our attention on three variables capturing the organizational structure and the
relationships with other firms, namely, Vertical integration, Group, and Network
contract. As for the external factors, we further distinguish between three groups
of variables related to industrial districts and the specialization in high-tech and
medium-tech industries and knowledge-intensive services and an interaction term
between the two, sectoral dynamics and a further control variable to evaluate a pos-
sible “lockdown effect”.

Table 4 shows the results of the multivariate analysis based on a Probit model
as explained in Sect. 3.2 and Table 5 provides the associated marginal effects on
default probability.

As for the first group of explanatory variables, we find support for some of the
traditional determinants of firm survival, such as productivity, ROA, and website
presence. Moreover, our results suggest that financial fragility hinders the ability to
overcome the crisis, thatis firms more indebted show a higher sensitivity to the pan-
demic shock and its economic consequences. Similarly, a high exposure to short-
term debt is associated with a higher default probability. Instead, survival proba-
bility increases with group’s and network contract’s membership. Firms located in
industrial districts are more likely to exit the market than isolated firms, but in spe-
cialized HTM-KIS districts less than in the other IDs.

Overall, our results sound consistent with Muzi et al. (2022) and El-Haddad and
Zaki (2023), which suggest that the economic crisis induced by the COVID-19 pan-
demic exhibits a Schumpeterian “cleansing” of less productive firms. Moreover, our
results confirm previous evidence on the crucial role of digitalization in surviving
the pandemic (Belitski et al., 2022; Muzi et al., 2022; Wagner, 2021).

Based on the models estimated in Table 4, we have estimated the average mar-
ginal effect of each variable on the probability that a firm permanently close during
the period 2020- 2022 (Table 5).

As a first robustness check, we performed the same analysis using the Logit
model. Table 6 provides the estimated coefficients while Table 7 provides the mar-
ginal effects. Overall, the results are essentially equivalent to the ones obtained
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through the Probit estimates. Because our concern is especially related to the factors
of the local economic environment that might favour innovation and resilience, we
focus our attention on the binary variable “District” and its interaction with the vari-
able “HTM-KIS spec. of LLS”. We performed a test on the linear combination of
the associated coefficients after the estimation of the Probit and the Logit Models.
The results are reported at the bottom of Tables 4 and 6, respectively. The significant
statistics of the joint test suggest that the estimated coefficients can be considered
reliable confirming the hypothesis of a moderation effect of the variable HTM-KIS
specialization that slightly offsets the negative effect of a location in an industrial
district on the risk of bankruptcy.

Several variables show a significant relationship with the firm permanent exit and
the expected sign. First, we found non-linearities in the association between size and
age, and the probability of exit, in line with the U-shaped relationship highlighted in
the literature (Audretsch & Mahmood, 1994; Landini et al., 2020, Wagner, 2021).
among others). Among the idiosyncratic characteristics, ROA displays a higher mar-
ginal effect that is between — 0.16 in the Probit and — 0.14 in the Logit: thus a 1 unit
increase in the ROA decreases the default probability of about 1.5 percentage points.

We found a negative association between digitalization and the probability of per-
manent exit, as expected. Still, the estimated marginal effect of about — 0.008 (0.007
in the Logit) suggests that firms with a website before the crisis are only 1 percent-
age less likely to exit the market than firms without a website, a marginal effect deci-
sively lower than that found in previous cross-country analyses on microdata (Muzi
et al., 2022; Wagner, 2021).'4

As for the organization structure and external relationships, our results suggest
that firms that belong to a group have a 1.1 percentage points (1 percentage point
in the Logit) lower likelihood of permanently closing during the pandemic. Join-
ing a network contract has lower importance: firms that are members of a network
contract have a significantly lower probability to exit the market but with a marginal
effect of — 0.006, that is, with a default probability of 0.6 percentage points lower
than isolated firms.

Concerning the role of the external environment, we found that companies
located in an industrial district have a higher probability of default than firms located
outside an industrial district. This probability is mitigated to an extremely partial
extent (the cumulative marginal effect would not deviate much from+0.009 in the
Probit and 4+ 0.008 in the Logit) by a greater presence, in the district, of medium to
high-technology sectors and or knowledge-intensive services.

Concerning the role of emergency policies, our estimates suggest that firms in
regions with more prolonged lockdown policies do have not a significantly higher
likelihood of permanently exiting the market during the pandemic. In Model 4 for
the Probit specification (Table 4) and in Models (4), (5) and (6) for the Logit specifi-
cation (Table 5) the sign of the associated coefficient turns from positive to negative
suggesting that the longer the quarantine the lower the default probability. Overall,

14 Both Muzi et al., 2022 and Wagner et al., 2021 found marginal effects that they consider to be large on
average: from — 0.046 to — 0.051 and from — 0.048 to — 0.028, respectively.
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our results do not yield conclusive results on the role of the length of lockdown
policy in Italy for firm survival.

Finally, the marginal effects reported in Tables 5 and 7 suggest that firms in dif-
ferent sectors may have been affected differently by the pandemic-related crisis.
Firms belonging to a Made in Italy industry grouping—i.e., Fashion and furniture—
have had a default probability of 0.4— 0.5 percentage points higher than firms oper-
ating in other industrial groupings.

As further robustness checks, we have performed the same analysis using differ-
ent firm-level controls related to profitability and efficiency, namely ROI and ROD
instead of ROA because an analysis with all of them might have raised some col-
linearity concerns, as it was evident from the preliminary assessment through cor-
relation analysis among the regressors (Table A8 in the Appendix). The results pre-
sented in Tables A4-AS5 and A6— A7 further confirm the role of financial costs and
profitability of the firms in different areas. More importantly, our crucial results on
the role of external relationships and ecosystem factors are robust to the inclusion
of different firm-specific conditions related to profitability and financial soundness.
With the additional sensitivity analyses, we still found evidence against a zero-
interaction coefficient, and hence in favour of a significant moderating effect of the
HTM-KIS specialization that slightly lowers the negative impact of an ID location
on the default probability of firms during COVID-19. The joint significance test
of the parameters relative to the ’Industrial district’ and "HTM-KIS*District’ vari-
ables yields the following results: chi2(1)=7.70; Prob > chi2 =0.0055 for the Probit
(Table A4), and chi2(1)=7.31; Prob > chi2 =0.0069 for the Logit (Table A6).

5 Concluding remarks and avenues for future research

This paper focuses on the behavior of firms in response to the huge COVID-19
related shock and analyzes the factors that most affected the probability of firms
exiting the market during the pandemic. The empirical analysis was based on firm-
level data drawn from the AIDA-Bureau van Dijk database and considered both
idiosyncratic firm-specific characteristics, the organizational structure, the relation-
ships with external firms, and the role of the local environment. In line with the
related literature, we find substantial regional variation and sectoral heterogeneity
of the firms’ default rates. In general, we suggest that the incidence of supply-chain
shocks might, at least in part, explain the sector-specific factors that have affected a
firm’s survival. For example, the higher default rate that we found for firms in tradi-
tional industries — fashion and furniture — can be because they were forced to adjust
to widespread COVID-19-related supply chain disruptions more than firms active in
other sectors.

We find a confirmation of some of the traditional firm-specific factors affecting
firm exit. In this respect, our results are in line with previous studies in that we also
find that micro-firms, highly indebted and less productive firms have a higher prob-
ability of exiting the market, thus supporting the view of a Schumpeterian cleansing
effect being at work. In line with the literature, we also find that a low incidence of
short-term debt has favored firm survival. Micro-firms have been the categories of
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675 enterprises that suffered the more from the COVID-19-related supply and demand
676 shocks. Small, Medium-Sized and Large firms displayed significantly lower default
677 rates -i.e., higher resilience capacity—in our sample of Italian manufacturing firms.
678 However, it is worth noting that the effect of the firm’s size on the default probability
679 might be mitigated if the firm is part of a group or joined an inter-firm network con-
680 tract before the onset of the COVID-19 pandemic. Interestingly, our results confirm
681 previous works on the role of digital development (Belitski et al., 2022; Muzi et al.,
682 2022; Wagner, 2021) in that we also find that having a digital presence is a relevant
683 determinant of firm survival during the COVID-19 crisis. As for local ecosystem
684 factors, being part of a district, in general, increases the risk of default, but in HTM-
685 KIS districts less than in non-HTM-KIS ones. Finally, we find that the length of
686 lockdown policies in the region where the firm is located is not significantly related
687 to the risk of bankruptcy.

688 While we provide sensitivity analyses that support the robustness of our results,
689 we also propose avenues for future research that can address the main limitations of
690 the present study. First, extending the analysis by collecting more recent data is the
691 first essential step to concluding the long-term impact of the COVID-19 crisis on
692 firm survival and how and to what extent firm-level characteristics and ecosystem
693 factors have played a role.

694 Second, including in the analysis control variables to account for government
695 interventions would be important to verify whether public support has imposed
696 some form of a moratorium on insolvencies slowing down a vital process of
697 ‘‘cleansing’’ out of unproductive firms as suggested by the literature (e.g., Dorr
698 et al., 2022; Kaya, 2022; Muzi et al., 2022). Moreover, a detailed assessment of the
699 impact of policy measures enacted in Italy in the different phases of the crisis would
700 be particularly relevant in terms of policy implications.

701 Finally, a deeper analysis of the joint positioning of firms in local clusters and
702 global supply chains would certainly help to draw a clearer picture of the mecha-
703 nisms through which the COVID-19-related supply and demand shocks may have
704 affected different categories of manufacturing firms differently. AQ8
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