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Abstract

This paper analyses how firms’ pre-COVID strategic orientations influence their
ability to react to the COVID-19 pandemic. Applying data analytics to the results
of Istat permanent business census and the “COVID-19 survey”, we firstly classify
the enterprises according to their pre-crisis degree of “dynamism”; secondly, we
identify five types of firm reactivity to the 2020 crisis (also considering the effects
they suffered) and estimate how the two kinds of firm orientation interacted. We find
that despite the cross-cutting nature of the recession, a former higher dynamism
does help better face the new emergence, favouring a divergence of firm growth
paths, even though the crisis also produced an innovative stimulus effect (not just a
defensive one) for some previously static segments.
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REACTING TO THE COVID-19 CRISIS:
STATE, STRATEGIES AND PERSPECTIVES OF ITALIAN FIRMS

1. Introduction

COVID-19 pandemic severely affected economies worldwide, but the
economic consequences were heterogeneous both across countries and firms,
depending on a number of factors which range from the different intensity of
anti-contagion measures — e.g. the choice about what activities to lock down
—, to the structural peculiarities of sectors and firms — such as concentration,
vertical integration, connection ability, size, efc. With refer to the Italian
case, the study of such aspects is of great importance in order to assess the
possibilities for the business system to recover from the third recession in
twelve years.

This article analyses how Italian firms’ pre-COVID strategic orientation
condition their ability to react to the pandemic. The issue is today a particularly
debated one: since the outbreak of the pandemic in 2020, a growing amount of
literature has been trying to measure its impact on countries, industries, firms
and workers, also investigating what structural characteristics and strategic
choices helped economic actors to cope with the new emergency.

Adopting a firm-level perspective, two far-reaching works by OECD
(2021) and UNIDO (2021) show that business dynamics, financial solidity,
innovation and digital technology are important determinants of firm resilience
with respect to the COVID-19 shock, while pre-crisis structural weakness
in these areas tend to undermine firms’ ability to cope with the economic
effects of the crisis. In this respect, Bajgar ef al. (2019) find that in pre-crisis
years a productivity gap had been widening between “leader” and “laggard”
firms, resulting in an increasing industry concentration. Moreover, Calvino et
al. (2020) show that also the lack of capabilities and incentives for younger
and smaller firms to innovate and adopt new technologies is responsible for
the increasing concentration dynamics. Also the role of financial solidity has
been investigated, for instance pointing out that SMEs and young firms tend
to suffer from financial constraints, so that they may lack financial cushions
to survive a prolonged recession (OECD, 2020; Bartik et al., 2020; WTO,
2021).

With regard to the role of advanced technologies, it has been argued that
digitalisation tends to support firms’ response capacity to the pandemic shock
in a number of ways (UNIDO, 2021): for example, digital competences
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facilitate the shift to remote work; the application of the Internet of Things
(IoT) or virtual reality facilitates the reorganisation of production processes;
additive manufacturing solutions can help cope with the shortage of specific
inputs. However, it has also been recalled that in pre-pandemic years
substantial divergences between firms had been increasing in the technology
adoption and digital transformation processes (Andrews et al., 2016), mostly
to the detriment of small and young firms. In this vein, Costa et al. (2022)
show that adequate organisational capabilities — i.e. the ability to design
and implement a complex range of strategies and to adapt to a complex
environment — supported Italian firms’ performance in pre-crisis period and,
above all, did help them successfully react to the economic consequences of
pandemic, in some cases allowing them to growth and increase employment.

Firminternationalisation, in turn, has been found to play more a controversial
role in offering a shelter against the COVID-19 effects. On the one hand, the
direct relationship between firm productivity, performance and capacity to
compete on international markets is a well-established result in literature®, so
that internationalised firms may be more able to react to the crisis; on the other
hand, the very peculiarities of the current crisis — first of all the lockdown
measures adopted worldwide — could have disruptive effects on supply chains
and GVCs. Using World Bank data, Giglioli ef al. (2021) find that actually
GVCs proved to be more resilient than expected, Italian firms operating in
sectors more involved in GVCs and with higher export intensity tended to suffer
less, and — also depending on firm ex-ante characteristics — internationalised
firms tended to react faster and to adopt new strategies to remain in the
market. Similar results are drawn also by Istat (2021), and Monducci (2021a
and 20215), according to whom the enterprises that in the pre-COVID phase
had driven Italian export and economic performance reacted more brilliantly
to the pandemic crisis, and so especially did those belonging to multinational
groups (notably foreign ones). More in general, Borino ef al. (2021) find that
internationalised firms were hit harder by the pandemic compared to domestic
firms, because of their exposure to international markets. However, they also
find that these firms proved to be more resilient to the COVID-19 crisis than
domestic firms, less likely to lay off workers and file for bankruptcy, and more
likely to adopt countermeasures to continue producing, such as telework.

3 See Wagner (2007 and 2012) for two comprehensive surveys.
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The evolution of all these aspects may affect the future development of the
Italian business system, for example accentuating the strong heterogeneity
already existing in firms’ growth dynamics, with a further divergence among
their performance. On the other hand, a number of works repeatedly showed
the existence of very competitive business segments with performances
of outstanding levels, generally relying on significant firm size but also,
sometimes even small and medium-sized enterprises, relying on substantial
organisational capabilities (Costa et al., 2021), on the ability to invest in
innovation and worker skills (e.g. Bugamelli et al., 2012; Romano, 2019), in
digital transformation (Andrews et al., 2016) in internationalisation (Costa
et al., 2017; Bugamelli et al., 2018) and more in general in complementary
intangible assets such as skills and organisational capital (Romano, 2019;
Corrado et al., 2021). This “neo-dualism” in the Italian business structure
(Dosi et al., 2012 and 2019) reflects a substantial divergence in firms’
performance and growth paths which ends up significantly conditioning the
shape of the system after a recession (Bartoloni et al., 2021).

Based on such premises, this work aims at evaluating on an empirical
ground how the pre-crisis strategic orientation of Italian firms conditioned
their ability to react to the pandemic emergence.

In the context of the works cited, we adopt a microfounded and
multidimensional analytical approach, based on the construction of firm
profiles both in terms of strategies, objectives and corporate configuration
prevailing in the phase preceding the pandemic, and in terms of the corporate
behaviours and dynamics adopted in the acute phase of the crisis generated by
COVID-19. This methodological framework makes the evidence presented
here significantly innovative and original in the context of the debate on the
effects of the crisis on the Italian business system. In doing so, we make use
of three recent Istat microdata sources: a) the multipurpose survey of the
Permanent business census, which with refer to 2016-2018 reports qualitative
information on a wide range of firm characteristics, concerning both routines
(e.g. hiring practices and human resource management, price setting rules)
and strategies (e.g. investment in digitalisation, advanced technologies,
internationalisation, innovation); b) the business register Frame-Sbs, which
on an annual basis reports quantitative information on firms’ structure (e.g.
size, sector, location, membership of groups, labour costs) and economic
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results (e.g. income statement, international operations); c) the ad hoc
“COVID-19” survey carried out in November 2020 which reports information
about the impact of the pandemic on firms’ activity (e.g. on turnover, demand,
supply) and about their reaction to the crisis (e.g. choices on operating scale,
employment, digitalisation, finance).

Focussing on enterprises with at least 10 persons employed (the most
relevant business segment from a competitiveness point of view) we firstly
analyse the firms’ strategies in the 2016-2018 period, identifying five classes
of “dynamism” on the basis of the extent and complexity of firm investment
in a number of domains (internal organisation, human capital, digitalisation,
internationalisation, efc.)*. Then we study the consequences of the COVID-19
recession on the Italian business system and how firms reacted in the short
term (until end-2020), distinguishing also in this case five profiles of response.
Finally, we examine the interaction between the pre-crisis dynamism and the
response profiles, in order to assess how past strategic orientation affected the
resilience during the pandemic.

The measurement and analysis of such aspects may be grounded on
the extensive literature focussing on the role of firm dynamic capabilities
in explaining business dynamics®. In particular, it appears promising the
possibility of linking firms’ actions to their dynamic capabilities, in particular
to their ability to react to pressures for change (Teece, 2007). This latter
is induced by external and/or internal factors, on the basis of evidence or
perceptions of risks or opportunities, which may require organisational,
process, allocative transformations (Easterby-Smith ez al., 2009). Further
developments emphasise the innovative processes as representative of
dynamic capabilities and crucial for the possibility of transforming competitive
potential into market results (Wang and Ahmed, 2007)°.

4 It needs to be noted that our notion of firms’ dynamism differs from other measures considered in economic
literature, such as the “business dynamism” proposed by Decker ez al. (2020), and is somehow complementary
to them: while the latter basically refers to the aggregate of the business system, and is used to explain the
productivity dynamics on the basis of its “allocative” component (i.e. related to business demography or
resources reallocation across sectors), our notion of dynamism refers to the within-firm component, that is the
number, the type and the complexity of strategies adopted by firms to compete or react to the COVID-19 crisis.

5 Dynamic capabilities refer to “the firm’s ability to integrate, build, and reconfigure internal and external competences
to address rapidly changing environments [...] dynamic capabilities thus reflect an organisation’s ability to achieve new
and innovative forms of competitive advantage given path dependencies and market positions” (Teece et al., 1997: 516).

6 “Conceptually, we reckon that adaptive capability, absorptive capability and innovative capability are the most
important component factors of dynamic capabilities and underpin a firm’s ability to integrate, reconfigure, renew and
recreate its resources and capabilities in line with external changes. [...] Innovative capability effectively links a firm’s
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Our main research questions can be posed as follows: /) to what extent did
the pandemic affect the growth path of Italian business system that took place
in the previous three years? 2) in a global context increasingly characterised
by exogenous shocks of great impact and difficult to predict, what are the firm
structural and behavioural characteristics ensuring a higher capacity to react
to shocks?

The rest of the paper is structured as follows. Section 2 describes the
information sources and the database; Section 3 presents a taxonomy of
companies with at least 10 employees based on an indicator of firm dynamism;
Section 4 classifies enterprises again, this time according to the consequences
ofthe health emergency and their ability to react to the crisis. Section 5 analyses
the interaction between firms’ pre-crisis strategic orientation and their ability
to react to COVID-19 crisis, also evaluating a possible divarication in Italian
firms’ growth paths. Section 6 concludes.

inherent innovativeness to marketplace-based advantage in terms of new products and/or markets. Innovative capability
effectively links a firm’s inherent innovativeness to marketplace-based advantage in terms of new products and/or
markets. Thus, innovative capability explains the linkages between a firm’s resources and capabilities with its product
market” (Wang and Ahmed, 2007: 39).

78 ISTITUTO NAZIONALE DI STATISTICA



RIVISTA DI STATISTICA UFFICIALE/REVIEW OF OFFICIAL STATISTICS N. 1/2022

2. The data

We focus on industrial and service firms operating in Italy with at least 10
workers (a universe of approximately 215,000 units, with 9 million persons
employed (54.7% of the total) and 8.8 million employees (74.7%), which
generate about 2,300 billion of turnover (75.3%) and 557 billion of value
added (71.4% of the total).

In particular, we use a set of microdata sources which are part of a unified
approach to the production of business statistics developed by Istat in the
last decade; an approach that now ensure a highly granular information
on economic units, covering a broad range of themes and consistent with
macroeconomic aggregates’.

In this work, the following microdata sources are used:

1. Permanent Business Census (2019). It is a large multi-purpose survey
(sample of over 200,000 enterprises with at least 3 persons employed,
representative of a universe of over 1 million firms) that provides mostly
qualitative information about firms’ strategies in the following fields:

- Governance (ownership, control, management, group membership);
- Human capital (hiring, training, etc.);

- Inter-enterprises relationships (clients, subcontractors, partnerships,
joint ventures, efc.);

- Competitive levers (price, quality, innovation, location, distribution
network, efc.);

- Technology (investments/use of ICT, 14.0, platforms, etc.);

- Finance (sources, typology and conditions of the relationships bank-
enterprise, efc.);

- Internationalisation (international outsourcing, via offshoring or
agreements, type of partners, etc.).

2. The second survey on “Situation and prospects of Italian enterprises
in the health emergency”. Carried out by Istat on November 2020
(Istat, 2020d), this survey is based on the same sample design as the

7 For details, see Luzi and Monducci, 2016; Monducci and Costa, 2016.

ISTITUTO NAZIONALE DI STATISTICA 79



REACTING TO THE COVID-19 CRISIS:
STATE, STRATEGIES AND PERSPECTIVES OF ITALIAN FIRMS

Istat Permanent Business Census; it covers a sample of over 90,000
companies with at least 3 persons employed, providing information
about the effects of the COVID-19 crisis on firms’ performance and
strategies (e.g. demand dynamics, turnover, employment, investments,
technologies, efc.) and about what type of reaction, if any, enterprises
opposed to the shock (e.g. in terms of reorganisation, downsizing,
digital transformation, management of suppliers and clients, efc.)
during the period June 2020-October 2020.

Frame-Sbs Register. For each of the 4.3 million firms active in Italy,
this dataset provides information on structure (number of workers,
business sector, location, age, belonging to a multinational group) and
performance (production, turnover, value added, labour cost).

The database resulting from the integration of these three sources consists

of over 40,600 companies with at least three persons employed, employing
3.1 million people and generating 216.7 billion of value added®.

8  We ruled out from our analysis the sectors of Mining and Tobacco.
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3. The “dynamism” of Italian firms in pre-crisis years (2016-2018)

The resilience of Italian firms in the medium-long term also depends
on their previous choices in terms of organisation, productive inputs and
strategic orientation. Adopting a more complex organisation, possibly with an
endowment of human capital able to manage a wide-ranging set of strategies is
often found to be associated to better performance and more robust dynamics’.
In other words, it is necessary to assess whether the COVID-19 emergency
has led firms to accentuate such previous orientations — thus further increasing
their “dynamism” — or has induced them to abandon them.

The competitiveness and growth of companies depend on the combination
of productive, organisational, technological and market choices. In order to
grasp the complexity of these aspects, a synthetic indicator of the degree of
“dynamism” has recently been constructed taking advantage of the results of
the permanent census on business units (Istat, 2020a). The indicator measures
the firm propensity to innovate, to invest in technology, digitalisation
and personnel training (especially in ICT), to modernise organisation
and production processes, also paying attention to sustainability issues.
Furthermore, the construction of the indicator is also based on a wide range
of information capable of measuring the company’s aptitudes to undertake
dynamism-oriented strategies, in terms of growth objectives, propensity for
change, attention to the emergence of new opportunities and risks.

Focussing on firms’ behavioural — rather than structural — characteristics is
an important task in such a fragmented economy as the Italian one, because
it implies to investigate on a very granular basis some important aspects of
the business system that even a firm-level analysis carried out on business
registers or firm balance sheets may end up overlooking. Among the most
significant examples, it has been recently pointed out (Istat, 2021) that during
last decades adopting advanced, complex strategies — in our terms: having a
high degree of dynamism — substantially supported small firms’ performance,
with increases in turnover, value added and productivity, and it allowed SMEs
to attain levels of labour productivity comparable to (and often even higher
than) those of large, less dynamic firms. This sort of “accessible dynamism”

9 See for example Bartoloni ez al. (2021), Bugamelli et al. (2012) and Costa et al. (2021) for the Italian case; Andrews et
al. (2016) for an international comparison.
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would therefore help overcome, at least partially, the size-related limits of
many Italian enterprises.

In this vein, with reference to firms with at least 10 employees, in this paper
we applied a multi-stage methodology to the study of firms’ dynamism!.
First of all, a factor analysis was carried out on the relevant variables of the
multi-purpose survey, in order to identify the determinant of heterogeneity.
The variables considered, all referred to the 2016-2018 period, are related
to the firms’ governance (presence of managers), the presence of investment
in R&D, staff training (additional to the mandatory one), innovation, social
responsibility, the choices about the business development paths (e.g. in
terms of productive differentiation, technological modernisation, introduction
of products that are really new to the market), their competition levers
(price, quality, location of the company, quality of human capital, productive
flexibility). Subsequently, through a clustering procedure, the companies
were classified according to how these factors combine with each other.

As aresult, the five classes of dynamism shown in Table 3.1 were identified.

Table 3.1 - Strategies of firms with at least 10 persons employed, by classes of
dynamism - Year 2018

DEGREE OF DYNAMISM Main strategies

Low Substantial lack of investment and strategy; self-financing.

Medium-low Defensive strategies (market share defense), mostly oriented to the national market;
(modest) investment in staff training (digital literacy, problem solving) and Ict (not ad-
vanced ones); limited (but present) contracts and subcontracting relationships; limited
innovative activity; financing with bank credit.

Medium Expansive strategies (access to new markets) also with international activity; invest-
ments in digitalisation and R&D, staff training (especially digital), machinery for innova-
tion, internationalisation, environmental responsibility and process safety; intense use of
bank and (especially) commercial credit.

Medium-high Structured business entities; intense investment in R&D, advanced digitalisation (Big
Data Analytics, Cyber-security, robotics and intelligent systems, simulation between
interconnected machines; 3D printing), specific staff training, internationalisation, social
and environmental responsibility; diversification of financial sources (equity, intra-group
loans, etc.) with a decreasing use of bank credit.

High Large investments in R&D (intramuros and acquired), innovation (of product, process,
organisational, marketing), advanced digitalisation (e.g. 14.0, cloud), internationalisation
(commercial and production), targeted staff training, social and environmental respon-
sibility; maximum complexity of internal and external financial sources (self-financing,
equity, intra-group loans, bank and commercial credit, Project finance, crowfunding)

Source: Authors’ calculation on Istat data

10 For details of the methodology, see the Methodological appendix.
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The differences between the classes provide insights on the investments
necessary to move towards higher degrees of dynamism.

Transition from low to medium-low dynamism - This is probably the most
challenging transition, not so much for the number of units involved, but for
the nature of the changes needed: the first step towards higher dynamism
requires a real “business vision” and, consequently, a proactive propensity
for growth. In order of importance, investments, albeit not huge, need to
appear in staff training (e.g. for digital literacy), digitalisation (even of least
advanced type, far from the Industry 4.0 technologies), organisation (e.g.
safety of production processes, reduction of environmental impact, activation
of productive collaboration relationships with other companies, in the form of
orders or subcontracting). However, this also implies a change in the financial
structure, which must go (and be able to go) beyond mere self-financing,
opening up to external sources, although unsophisticated, such as bank and
commercial credit.

Transition from medium-low to medium dynamism - This transition,
which also marks the entry into the field of truly dynamic behaviours, is
characterised by a stronger orientation towards innovation, the modernisation
of production processes, and internationalisation. Investments in R&D (in
house or purchased from third parties), in machinery for product and process
innovation, in advanced software (e.g. data analytics) become essential. At
the same time, investments in human capital are crucial too, if only in order
to train personnel on the new technologies adopted. Finally, the attainment
of a “medium” level of dynamism is accompanied by more attention to
sustainability issues, in particular those related to the safety of production
processes and environmental protection.

Transition from medium to medium-high dynamism - This transition
characterises the transition towards fully structured and internationalised
units, and requires a higher degree of process digitalisation, with the adoption
of 4.0 enabling technologies (e.g. cyber-security; automation advanced,
robotics, 3D printing) and specific staff training. Investments in R&D and
internationalisation become significant. Furthermore, the possibility of
diversifying the sources of financing towards more sophisticated forms of
credit (such as equity, intra-group loans, etc.) is also fundamental. Entry
into more dynamic classes must therefore be accompanied by the possibility
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of finding different economic resources, to finance activities with different
degrees of risk.

Transition from medium-high to high dynamism - Moving to the highest
degree of dynamism requires substantial investments in internationalisation
(of both commercial and productive type), advanced digitalisation (such as
automation, intelligent systems, augmented reality, Internet of Things, cyber-
security, use of services cloud for the remote management of data and business
processes) and training of human capital (e.g. on the innovations adopted and/
or planned), a high propensity to innovation (through R&D, acquisition of
licenses and patents, tools for data analytics, network and telecommunications
equipment), the use of sophisticated funding sources.

The characteristics of each class of dynamism are reported in Table 3.2. A
noticeable structural heterogeneity emerges: over 15% of companies (about
34 thousand units) have “low” dynamism, with a relatively limited weight
in terms of employees (8.5% of the total, about 781 thousand individuals)
and even more of value added (5.7%). 39% (over 83 thousand units, with
2.1 million persons employed and generating 17.6% of total value added)
have a “medium-low” degree of dynamism, and over a quarter (28.9%, over
61 thousand companies, with 2.6 million persons employed and producing
26.2% of the total value added) have “medium” dynamism. In other words,
the great majority of Italian companies with at least 10 employees (68%)
have a medium or medium-low dynamic profile. The number of units with
high dynamism (less than 4%, almost 8 thousand companies) or medium-high
dynamism (12.6%, about 27 thousand companies) is therefore small, even if
these groups account for approximately 18 and 22% of the employment of the
system respectively (approximately 3.6 million employees in total, more or
less equally divided between the two groups) and 25.6 and 24.8% of the value
added. These are also the classes of units with a labour productivity higher
than the overall average and — together with the one with medium dynamism
— they are the most active on international markets.

The firm dynamism has an evident size dimension (Figure 3.1): over 60%
of very small enterprises (10-19 p.e.) display a low or medium-low degree
of dynamism, and this share decreases as the firm size increases, so that over
half of large firms’ dynamism is high of medium-high.
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Table 3.2 - Structural characteristics of firms with at least 10 persons employed, by
classes of dynamism - Year 2018

Firms Persons employed Value added  Productivity Export Export
DEGREE OF No. % No. % Avg. Milion€ % (Val.Add/ Milion€ % Propensity
DYNAMISM Pe.: (export/
Avg.; €) turnover; %)
Low 33,684 158 781,215 85 232 346542 57 443593 10630.7 26 9.1
Medium-low 83,168 39.0 2,104,604 23.0 253 106,646.1 17.6  50,672.8 31,1852 7.7 7.4
Medium 61,629 28.9 2,596,501 28.4 42.1 158,588.7 262  61,077.9 106,013.1 26.1 16.0
Medium-high 26,893 12.6 1,984,071 217 73.8 149,670.7 24.8  75436.2 109,724.9 27.0 17.3
High 7,698 3.6 1,671,207 18.3217.1 154,811.1 256  92,634.3 149,075.6 36,7 24.0
Total 213,071 100.0 9,137,596 100.0 42.9 604,370.8 100.0  66,141.1 406,629.5 100.0 16.5

Source: Authors’ calculation on Istat data

Figure 3.1 - Firms’ dynamism, by size class - Year 2018 (percentage values)
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Source: Authors’ calculation on Istat data

However, a noteworthy aspect is that many highly dynamic companies
are small-sized, and also in this case the attainment of an adequate degree of
dynamism allowed thousands of small firms to have a good performance in
terms of turnover, value added and productivity levels and dynamics, opening
up significant growth opportunities to them.

This is mostly important as far as labour productivity is concerned, because
its stagnation is one of the critical issues most frequently evoked in the debate
on Italy’s growth prospects. Figure 3.2 shows that, although in all size classes
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the labour productivity increases as the degree of firm dynamism increases,
small and medium-sized units with a high or medium-high degree of dyna-
mism have levels of productivity higher than those of large companies (or
companies belonging to larger size classes) with a low or medium degree of
dynamism. Furthermore, the performance gap in favour of the more dynamic
profiles emerges in almost all industrial and tertiary activities: in industry, en-
terprises with at least “average” dynamism display labour productivity levels
higher — in most sectors by an amount between 20 and 80% — than those of
“low” dynamic firms; in business services the heterogeneity still holds, albeit
less pronounced.

Figure 3.2 - Labour productivity, by degree of dynamism and size class - 2018 (firms with
at least 10 persons employed; value added per person employed; €)
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Source: Istat, 2021

Moreover, these findings do not seem to be conditioned by possible sector-
related bias: analysing the distribution of firms within “cells” obtained by
crossing 5 size classes and 270 sectors of economic activity, it emerges that,
in all size classes, the of firms whose productivity is in the fourth quartile
(25% of firms with the highest productivity) increases significantly in moving
from less dynamic clusters to the most dynamic ones.
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For example, for firms with 10-19 employees the incidence of high-
productivity companies ranges from 20.9% for firms belonging to the low-
dynamism cluster to 35.6% for the high-dynamism ones; in the class of 20-49
workers the incidence is respectively 17.3% and 35.8%; in the class of 50-
99 workers it ranges from 17.1% to 36.8%, in 100- 249 workers class from
14.2% to 33.4%; among largest firms it ranges from 15.1% to 30%.

A higher dynamism also supported productivity in the three-year period
2016-2018 (Figure 3.3): across all size classes, one out of two of the high
dynamism firms had substantial average annual labour productivity gains. A
dynamic profile made the difference especially in the performance of small
and medium-sized firms, for which productivity increased (on median) even
in correspondence of medium dynamism units. In the case of medium-sized
and (above all) large companies, on the other hand, productivity growth has
implied a high degree of dynamism.

Figure 3.3 - Labour productivity dynamics, by degree of dynamism and size class —
2016-2018 (firms with at least 10 persons employed; average annual growth
rate, value added per person employed; %)
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Source: Authors’ calculation on Istat data
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4. The response strategies to the COVID-19 crisis

The COVID-19 shock occurred in this framework. The experience of
past crises shows that these were not neutral, and produced profound and
differentiated effects, differently affecting different business segments and
playing an important role in increasing existing inequalities''. The availability
of firm-level, multidimensional data makes it possible to take into account
such differences going beyond structural aspects (e.g. size- and sector-related
ones), so as to identify “virtuous” behaviours and best practices and to support
the development of more targeted (and therefore potentially more effective)
public policies.

To this end, a new factor analysis was carried out on the variables of
the dataset regarding the effects of the crisis and the strategies chosen by
businesses to react to the COVID-19 crisis, in order to isolate the determinants
of the behavioural heterogeneity. In particular, with reference to the economic
consequences of the pandemic, information was considered on the impact
on turnover (in 2020 and in the first half of 2021), costs of containing the
contagion (for sanitisation, shifts, training, etc.), demand (local, national,
foreign), supplies (in terms of price and quantity), investment plans (e.g.
increase, reduction, postponement). As for response strategies, information
was considered with regard to personnel management (e.g. use of smart
working, changes in working hours, mandatory vacations, etc.), liquidity
(e.g. debt renegotiations, use of bank credit, capital increases, etc.), digital
transformation (e.g. investments in connection, communication, cloud,
e-commerce, platforms, efc.), product and service offerings (in terms of
expansion, contraction or conversion), range of markets served (in terms of
change, enhancement or reduction).

Subsequently, applying a further clustering procedure, it is possible to
obtain a new business taxonomy which, on the basis of the combination of
these factors, classifies the Italian firms with at least 10 persons employed
according to how they reacted to the economic consequences of the COVID-19
crisis. In this way, the five profiles of reaction to the crisis shown in Table 4.1
are identified.

11 See, for example, Bartoloni et al., 2021; Foster, 2016.
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Table 4.1 — Profiles of reaction to the COVID-19 crisis - Year 2020 (firms with at least 10 persons

employed)
Type of firm Crisis effects Response strategies
1 Static in crisis very negative None
2 Static resilient Very mild None
3 Proactive in distress Highly negative Limited
4 Proactive resilient Mild N(.) speqﬁc response, but same
orientation as before the crisis
5 Proactive advanced Varied Wide and varied, with more investment

Source: Authors’ calculation on Istat data

The sudden recession had heterogeneous consequences on these classes
of firms, which reacted very differently from one another. Overall, two
groups include units that did not implemented specific response strategies
(the “Static” firms), while three groups include those who have implemented
actions to cope with the emergency (the “Proactive” ones). In turn, the Static
firms differ according to the extent of the effects suffered: for the “Static in
crisis” the consequences were severe, thus suggesting that this group was
somehow caught off-guard by the outbreak of the pandemic and the subsequent
recession. In the case of “Static resilient”, however, the absence of response
strategies may stem from the fact that there was no real need for them to react,
since they were affected by the crisis to an extremely limited extent.

As regards the profiles of proactive firms, the differences concern not only the
effects of the pandemic but also the different types of countermeasures adopted.
The “Proactive in distress” implemented a limited set of actions even though they
suffered from severe damages, thus representing a group of reactive units still in
serious trouble. In turn, the “Proactive resilient”, like the “Static resilient”, were
marginally affected by the crisis and did not need to design specific response
strategies to the crisis; however this firms are proactive in that they pursue
expansive strategies, basically following their pre-pandemic investment plans.
Finally, the “Proactive advanced” are somehow a mixed group: on the one
hand, differently from the “Proactive resilient”, a not negligible amount of such
enterprises did suffer from the crisis, in some cases in a severe way (although the
incidence of these cases is much lower than among the “Proactive in distress”);
on the other hand, in 2016-2018 these units displayed a high dynamism, adopting
wide and complex sets of strategies, which helped virtually all of them put in
place a wide and varied set of countermeasures against the COVID-19 crisis,
occasionally even going beyond the pre-crisis investment plans.

The characteristics of each group of firms are reported in Table 4.2.
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Table 4.2 - Firms’ response to the COVID-19 crisis - Year 2020 (firms with at least 10 persons employed)

Firms Persons employed Value added Productivity Export Export Sectors with highest
propensity incidence
. . o 0 (Val. Add./ o 0 (export/
No. % No. % Avg.  Million € % Pe. Avg. €) Million € % tumover: %
Static in crisis 36941 173 755803 83 205 305376 51 404042 5767,1 14 59 Gambling/Betting; Food/

Beverage serv.; Sport; Other

pers. serv.; Accommodation;

Printing, Textiles

Static resilient 58,042 272 1672739 183 288 955800 158 571452 378204 93 10,8 Serv. to building/Landscape

R re; legal/accounting;
Energy; Waste; Wood

Travel agency;
Proactive in distress 26,201 12.3 827010 91 316 401996 67 486084 188173 46 144 Accommodation; Water
transp.; Food/Beverage serv.

Finnace/lnsur.; R&D;

Proactive resilient 65,604 308 3361922 368 512 2613191 432 777291 1860874 458 16,0 Pharmaceutics; Computer
programming/consul.; Tlc
Proactive advanced 26,283 123 2520123 276 959 1767255 292 701257 1581374 389 22,0 Publishing; Pharmaceutics;
Air transp.; Beverage;
Education

Total 213,071 100.0 9,137,506 100.0 429 604,370.8 100.0 6,6141.1 406,629.5 100.0 16.5

Source: Authors’ calculation on Istat data

Figure 4.1 - Composition of 5 classes of response to the crisis, by sector; Industry - Year
2020 (firms with at least 10 persons employed; %)

m Static in crisis u Static resilient Proactive in distress Proactive resilient u Proactive advanced

W
&
£
&
258

SR
i
S

S5

-
S5
2

£

S

“.
e
i

o
£

@

25
&

s

—

Source: Authors’ calculation on Istat data.

With reference to the industrial sectors, Figure 4.1 shows that the incidence
of firms most reactive to the crisis (“Proactive resilient” and “Proactive
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advanced”) is higher in the infrastructural activities spared by lockdown
measures — such as energy and water supplies — or in those activities necessary
to contain the emergency, such as chemicals, pharmaceuticals, electronics. On
the other hand, difficulties emerge in traditional manufacturing: in textiles,
wearing apparel, leather and non-metallic mineral products, more than half of
the companies are static or in serious distress.

In services (Figure 4.2) there is a higher heterogeneity, and it seems im-
portant to look at the interaction between effects and ability to react. In this
respect, some of these activities exhibit a strong reactivity even in the presen-
ce of negative effects: the share of “Proactive advanced” appears high in Pu-
blishing, Air Transport, Education. On the other hand, the ability to undertake
structured countermeasures and seize opportunities, in the presence of limi-
ted effects, stands out in sectors relatively spared by administrative closure
measures, also in relation to their centrality to the economic and social life:
the share of “Proactive resilient”, in fact, is significant in finance, insurance,
R&D, IT and telecommunications. Finally, situations of distress and difficulty
(“Proactive in distress”) characterise those services most directly affected by
the anti-contagion policies: travel agencies, maritime transport, accommoda-
tion, food and beverage services.

Figure 4.2 - Composition of 5 classes of response to the crisis, by sector; Services - Year
2020 (firms with at least 10 persons employed; %)
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An equally important feature of the COVID-19 crisis is a noticeable
difference in the impact on the firm size classes. The two “COVID surveys”
carried out by Istat in May and November 2020 (Istat, 2020c) pointed out
that in all macro-sectors the share of firms whose turnover sharply declined,
as well as that of firms facing operational risk, decreases as the firms size
increases: at the end of 2020 on average 26.8% of small firms (10-49 persons
employed) deemed their operations to be at serious risk; the same share was
between 10 and 15% among medium and large units (at least 50 persons
employed), and dropped to 8% among large industrial firms (250+ p.e.).

Remarkable differences also characterise the firms’ (declared) ability to
react (Figure 4.3). In both industry and services, six months after the pandemic
outburst more than half of the small firms lacked a reaction plan or were in
trouble (respectively 56.1% in industry and 61.8% in services), while among
large firms this percentage was around 16% in industry and 27% in services.
In other words, the business segment of largest enterprises appeared basically
solid and able to react to the emergency.

Figure 4.3 - Composition of 5 classes of response to the crisis, by firm size classes -Year
2020 (firms with at least 10 persons employed; %)
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Source: Authors’ calculation on Istat data

The corporate governance also plays a role (Figure 4.4): with regards to
the belonging to a business group, 69% of industrial companies operating
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in an Italian domestic group and over half of those of services belonging to
the same type of group are included in the classes of “Proactive resilient” or
“Proactive advanced”, with percentages that reach or exceed 80% in the case
of industrial companies belonging to foreign or Italian multinational groups
(the corresponding shares for service companies are around 70%). In other
words, corporate linkages, in particular the international ones, were at the
same time an element of protection against the most negative consequences of
the crisis and a factor of greater reactivity to it, also thanks to the possibilities
of managing intra-group commercial and financial flows.

Figure 4.4 - Composition of 5 classes of response to the crisis, by type of business
group - Year 2020 (firms with at least 10 persons employed; %)
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Source: Authors’ calculation on Istat data

5. Firm dynamism and response to the COVID-19 crisis

Beside the structural aspects, also the organisational-strategic factors
played a role in determining how the Italian business system went through
the first phase of the crisis.

As mentioned before, the adoption of “advanced” strategies allowed
companies to overcome some structural limits, starting with the dimensional
ones. With reference to the capacity to react to the current emergency, having
taken dynamic paths before the crisis seems to have contributed to shelter Italian
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firms (Figure 5.1): the “Proactive resilient” and the “Proactive advanced”
represent 80% of the highly dynamic units, almost two thirds of those with
medium-high dynamism and over 60% of those with medium dynamism. At
the same time, a persistence of the condition of “static” concerns 66% of low-
dynamism firms and 55% of low-medium dynamism ones.

Figure 5.1 - Composition of 5 classes of response to the crisis, by type of business
group - Year 2020 (firms with at least 10 persons employed; %)
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Source: Authors’ calculation on Istat data

However, this may indicate an evolution of the general economic context
which may prove to be relevant for the medium- and long-term growth
prospects of the Italian business system: to the extent that already dynamic
companies are also those able to better seize the opportunities for recovery, a
polarisation of development paths between firms (and sectors) could emerge,
with significant consequences for industrial and employment policy.

To further investigate these aspects, it is possible to estimate the role
played by the firm dynamism to the probability of belonging to one of the five
profiles of response to crisis described above.

In this regard, since the belonging of each firm to the different profiles is
expressed through a qualitative variable that has a finite number of modalities
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without an evident ordering (nominal polytomous variable), we estimate a

multinomial logit model'?, which in our case takes the following specification':
exp(aij + Xi2016-188; + Di,2018)’ij)

1+ %), exp(@im + Xi2016-18Bim + Dizo18¥im) ,

PrOb(Yi,zozo =Jj | Xi2016-18 Di,2018) =

where:

- is a categorical variable related to firm i’s profile of response to the crisis
in 2020, taking value 1 for “Static in crisis”, 2 for “Static resilient”, 3
for “Proactive in distress”, 4 for “Proactive resilient”, 5 for “Proactive
advanced”;

- 1s a vector of dummy variables which refer to firm 1’s class of dynamism
in 2016-2018, taking value 1 (0) depending on whether the firm has
(does not have) a low, medium-low, medium, medium-high, high degree
of dynamism or not;

- is a vector of dummy variables which refer to firm i’s characteristics in
2018. In particular, the variables take value 1 (0) when firm 1 has (does
not have) the following characteristics:

- it has a high labour productivity level (i.e. its level of value added per
person employed is higher than the median of its sector and size-class
combination;

- it has high labour costs (proxy for a high level of human capital);

- it belongs to a group (distinguishing between domestic group, Italian
multinational group or Foreign multinational group);

- it is an exporter;

- itbelongs to a specific class of employees (10-49, 50-249, 250 and more);

12 This type of models allows to estimate the effect of a vector of explanatory variables of interest (x) on the
probability of observing each outcome, , j = 2, ..., ]. Since the sum of the probabilities is unitary, it follows that
is known once the probabilities for the remaining modes (j = 2,...,] - 1) are known. Letting j = 1 be the reference
category, the probability of j=i is therefore given by , where is a vector of explanatory variables and pm is the
vector of parameters for the type m (m = 2,..., ]).

13 In our exercise, the choice of the multinomial model is supported by empirical evidence for the hypothesis of parallel
regressions (Independence from Irrelevant Alternatives, ITA). ITA is verified by data. Furthermore, the Wald test allows
us to reject the null hypothesis of joint non-significance of the parameters associated with each explanatory variable.
Finally, the test on combinations of modes of the dependent variable rejects the null hypothesis about the existence of
pairs of categories that are not significantly different from the explanatory variables of the model.
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- it belongs to a specific sector (NACE Rev.2 - 2-digit);

- it belongs to a specific area (North-West, North-East, Centre, South
and Islands).

5.1. The results

The contribution of each class of dynamism to the probability of having
implemented a given type of response to the COVID-19 crisis, represented by
the marginal effects of the respective dummies and expressed as a differential
with respect to a condition of low dynamism is reported in Table 5.1 (Industry)
and Table 5.2 (Services).

With regard to the industrial sector, in line with the aforementioned
descriptive evidence it emerges how previous investments in innovation,
technology, digitalisation and staff training (especially in ICT field), or
having modernised firm organisation and production processes increase the
probability of successfully reacting to the crisis: as the degree of dynamism
increases, the probability of belonging to the “static” classes decreases
(with respect to the low dynamism firms, the gap of the medium-high and
high dynamism firms reaches about 25 percentage points of difference in
correspondence of “Static resilient”). Symmetrically, the same investments
increase the probability of belonging to the “proactive” business classes,
especially “Proactive resilient” and “Proactive advanced”. The effect is more
visible from a degree of dynamism at least “medium”, consistently with the
results obtained in other analyses (Istat, 2020b). The impression of a gap in
growth paths is also confirmed: for firms that were more dynamic in the pre-
crisis period, the probability of reacting to the emergency by adopting a wide
range of strategies is over 20 percentage points higher than that of the units
that were already in a condition of low dynamism.

Moreover, the role of productivity (value added per employee) in favouring
firms’ response to the recession stands out. In particular, having reached, in
the three-year period 2016-2018, levels of productivity higher than the median
of firms in the same sector and with similar size increases the probability
of belonging to clusters that managed to design countermeasures to the
emergency. At the same time, it helps reduce the probability of belonging to
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static classes. This is a relevant point, as it does not imply that the company
has not suffered the recessive effects of lockdown closures (as we have
mentioned, many of the Proactives have been affected to a large extent), but a
previous high productivity ensures that the company itself is able to activate
an articulated and coherent set of countermeasures, with an overall amount of
investments even higher than that of the pre-crisis years, and much more solid

prospects for recovery.

Table 5.1 — Strategic dynamism and response to crisis - Industry (a)

Profiles of response to crisis

Static in crisis

Static resilient

Proactive
in distress

Proactive

resilient

Proactive
advanced

Coeff. Std. Err.

Coeff. Std. Err.

Coeff. Std. Err.

Coeff. Std. Err.

Coeff. Std. Err.

Medium-low . . . .
dynamism -0.026 0005 -0.112 0.007 -0.027 0.003 0.097 0.006 0.014 0.003
Medium -0.100"**  0.005 -0.266***  0.006 0.055*** 0.003 0.181*** 0.006 0.130***  0.004
dynamism . : ) . . : . . . .
Medium-high -0.131%*  0.006 -0.245"*  0.008 0.050** 0.004 0.168** 0.007 0.158**  0.005
dynamism
High dynamism  -0.188**  0.006 -0.262*** 0.010 0.036*** 0.007 0.160*** 0.010 0.254**  0.008
High labour -0.037*  0.003 0.083*** 0.004 -0.053*** 0.003 0.031*** 0.004 0.025** 0.003
productivity
High labour cost ~ -0.019***  -0.015 -0.011*** -0.005 -0.009*** -0.004  0.004  0.004 0.036"*  0.002
exporter -0.083**  0.003 -0.051**  0.003 0.013*** 0.002 0.038*** 0.004 0.083***  0.003
Group: domestic ~ -0.010**  0.004 -0.048**  0.005 -0.011*** 0.003 0.041**  0.005 0.027***  0.004
Group: ok ox
multinational FOR 0043 0.012 -0.107 0.011 -0.023* 0.008 0.159 0.013 0.015**  0.007
Group: sk ok ox - -

ip- -0.057 0.006 -0.119 0.006 -0.010* 0.005 0.124 0.008 0.063 0.005
multinational _IT
Medium size -0.054***  0.005 -0.056***  0.006 -0.025*** 0.003 0.068*** 0.006 0.067**  0.004
(50-249 p.e.)
Large size ok - ok il
(2501 pe) -0.065 0.015 -0.067 0.017 0.01 001 0.037* 0.016 0.085 0.009
Sectoral controls
(Nace Rev.2-2  Yes
digit)
Geographical
controls (NUTS 1) Yes
N. observation 8,395
Pseudo R-squared 0.115

Source: Authors’ calculation on Istat data
(a) Multinomial logit (marginal effects) for weighted sample; (robust) standard error in italics; Dep. Var: response profiles
at 2020; Dynamism: 2016-2018; Other covariates: 2018; Benchmark: low dynamism; High productivity: (value ad-
ded / persons employed) > median of sector*size; high labour cost: (personnel costs / persons employed) > median
of sector*size. *, **, and *** indicate statistical significance at 10%, 5%, and 1%, respectively.
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Furthermore, the presence of a human capital higher than the sector/size
median, here approximated by the cost of labour per employee, is associated
with a higher probability of being included among “Proactive advanced”
(with an even higher marginal effect than that of the highly productive units),
while the presence on international markets, identified by the condition of
exporter, is accompanied by a greater capacity to react, with a positive and
significant contribution to the probability of being “Proactive” (regardless
of the consequences suffered) and a negative one to the probability of being
“Static”.

Finally, the support of belonging to groups for firm competitiveness is
also confirmed: it increases the probability of reacting and reduces that of
not being able to implement countermeasures to the crisis; but above all, the
amount of this contribution is growing as we move from belonging to Italian
domestic groups to more complex groups, such as foreign multinationals and
Italian multinationals.

As for services (Table 5.2), there emerges the role of an adequate pre-crisis
dynamism in sheltering firms from the damages of COVID-19 recession:
also for these activities, more severely affected by the crisis with respect to
industry, having attained at least a “medium” level of dynamism in 2016-
2018 is associated to a more marked ability to react (i.e. to a proactive status)
during the pandemic years, with a gap of probability with respect to the low-
dynamism units which is over 20 percentage points for the high-dynamic
firms. Once again, in services, where the recession due to the administrative
closures was much less selective, the effect just described is present but less
pronounced, and the differential is smaller. The damages of the crisis among
service sectors also seems to explain the fact that a pre-crisis high productivity
increases the likelihood of being “Static resilient” rather than “Proactive”.
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Table 5.2 — Contributions to the probability of reacting to the crisis - Services (a)

Profiles of response to crisis

L . . - Proactive in Proactive Proactive
Static in crisis Static resilient ) i~
distress resilient advanced

coeff. std. Err. coeff. std. Err. coeff. std. Err.  coeff. std. Err.  coeff. std. Err.
Medium-low ke
dynamism -0.067 0.003 -0.081 0.004 0.058 0.002 0.070 0.003 0.020***  0.002
Medium dynamism  -0.154***  0.003 -0.193***  0.004 0.057*** 0.003 0.133***  0.004 0.158*** 0.003
Medium-high 0.157**  0.004 -0.127**  0.005 0.039*** 0.004 0.123**  0.005 0.122*** 0.003
dynamism
High dynamism -0.214**  0.006 -0.261**  0.006 0.107*** 0.008 0.152***  0.008 0.216™* 0.007
High labour 0.011**  0.003 0.038"** 0.003-0.021** 0002 -0.005 0.003 -0.002 0.002
productivity
High labour cost -0.042**  0.003 -0.043***  0.003 0.019***  0.002 0.054***  0.003 0.011** 0.002
exporter -0.050**  0.005 -0.046*** 0.004 0.009** 0.004 0.043**  0.004 0.044**  0.003
Group: domestic -0.046***  0.003 -0.036***  0.003 0.026***  0.003 0.024***  0.003 0.032**  0.002
Group: ek ek - ok
multinational FOR -0.105 0.008 -0.058 0.008 0.001 0.008 0.111 0.009 0.051 0.006
nGarl"‘ﬁ multinatio- -0.062***  0.007 -0.060* 0.006 -0.004 0.006 0.051***  0.007 0.075**  0.005
Medium size -0.059**  0.004 -0.038"* 0.004 -0.003 0.037 0.065** 0.005 0.035"*  0.003
(50-249 p.e.)
Large size
2504 pe) -0.105 0.01 -0.073 0.009 0.004 0.01 0.059 0.01 0.082 0.008

Sectoral controls

(Nace Rev. 2 - 2 digit)

Geographical
controls (NUTS 1)

Yes

Yes

N. observation

Pseudo R-squared

11,195
0.155

Source: Authors’ calculation on Istat data
(a) Multinomial logit (marginal effects) for weighted sample; (robust) standard error in italics; Dep. Var: response profiles
at 2020; Dynamism: 2016-2018; Other covariates: 2018; Benchmark: low dynamism; High productivity: (value ad-
ded / persons employed) > median of sector*size; high labour cost: (personnel costs / persons employed) > median
of sector*size. *, **, and *** indicate statistical significance at 10%, 5%, and 1%, respectively.
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6. Conclusions

In this article we analyse how firms’ pre-COVID strategic orientation
conditioned their ability to react to the pandemic. The integration of different
microdata sources allows to grasp the complexity and multidimensionality of
firm behaviour, and makes it possible to provide new interpretations to the
recent dynamics of Italian business system and to assess the ability of Italian
firms to react and adapt to exogenous shocks, such as that generated by the
COVID-19 pandemic.

The outbreak of the pandemic in 2020 affected the business system to a
very heterogeneous extent. On the one hand, it has hit some sectors more
directly (in particular some tertiary activities, such as those related to tourism
and hospitality), sparing others considered essential for the economic and
social survival of the system (such as energy and infrastructural) or needed in
order to cope with the epidemic (food or chemical-pharmaceuticals). Equally
evident is the size dimension of the crisis: the sudden, violent and exogenous
recession hit the smaller companies with greater severity, which had less
differentiated activities and markets and fewer tools to deal with the inevitable
depletion of liquidity following the administrative closure measures.

In this context, we analysed to what extent the crisis has affected the
growth path that Italian firms undertook in the previous three years. More in
detail, the integration between the Istat survey on the state and perspectives of
Italian firms before and during the COVID-19 crisis, and the Istat Frame-Sbs
business register permits to obtain two classifications of enterprises according
to 1) their strategic profile in “ordinary times” and 2) their responses to the
pandemic in the second half of 2020.

The interaction of the two taxonomies shows that the firms that, in the
pre-crisis period, presented development paths oriented towards innovation,
digital transformation, improvement of human capital show a greater capacity
to develop articulated reaction strategies (here defined as “Proactive resilient”
and “Proactive advanced”). The attainment of an “adequate” degree of
dynamism in the pre-COVID period plays a role even more important than
past performance (e.g. productivity) in increasing the probability of react in a
proactive way to the crisis, confirming the competitiveness and adaptability
of the highly dynamic firms. On the other hand, our twofold interpretative key
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also allows to identify cases in which COVID-19 has produced an innovative
stimulus effect (not just a defensive one), for some previously static segments
of Italian business system.

In other terms, our evidence highlights the persistence, even during
the COVID-19 crisis, of evident propensity for change and growth by the
business segments which were more dynamic in the pre-crisis phase. The risk
factors, although existing (and sometimes remarkable), do not seem to have
substantially altered the forces driving such firms. On a more general level,
this points out that in a global context that is increasingly characterised by
exogenous shocks of great impact and difficult to predict, the possibility of
relying on a previous, solid development paths oriented towards innovation,
digital transformation, improvement of human capital ensures a greater
capacity to develop articulated (and mostly effective) reaction strategies.

Finally, from a more structural point of view, our analysis shows that a)
business size plays an important role in determining a high degree of resilience
to shocks and a firm’s readiness to undertake proactive strategies; b) the firm’s
operations in a highly relational context, measured by belonging to groups of
companies, increases the probability of reacting and reduces the risk of not
being able to implement countermeasures to the crisis.

In conclusion, the relationship between firms’ capabilities and the severity
of the crisis may produce new challenges, such as a divergence in the
development paths of different segments of the business system. The further
gap between the more competitive and dynamic companies and the less
reactive ones prefigures, on the one hand, positive expectations on their ability
to intercept the recovery both on the domestic and foreign markets, and, on
the other hand, the need to adopt, selectively, interventions conditioned by
temporary support to situations of greater risk.
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Methodological appendix

The objective is represented by the study of the relationships existing
between the variables, or in deriving behavioural models that allow a
general representativeness of the phenomenon examined. Methodologically,
the methodology consists of a so-called “Tandem Approach”, a sequential
approach of data analysis techniques that carry out sorting and classification,
both of which are multidimensional. The former correspond to factorial
models and methods that allow information to be read according to new points
of view, the latter to automatic (unsupervised) classification methods that
reconstruct optimal types or groups according to a chosen objective function.

The first step was the study of relationships through an analysis of multiple
correspondences, a multivariate statistical analysis technique of an exploratory
nature aimed at analysing the existence of association patterns between
qualitative variables, through the identification of an “optimal” space, small
size, synthesis of the structural information contained in the original data. In
particular, this technique is applied whenever one is interested in extracting
useful information from the data, in terms of similarity between the elements
belonging to each of the two sets of rows and columns. This similarity is
observed through the factorial representation of the configuration or shape of
the point clouds associated with these sets. The pattern is made up of the set
of distances reproduced on a factorial plane and provides, at the same time,
a synthetic and global vision of the relationships between the points (aimed
at understanding the structural relationships present in the phenomenon) and
an analytical reading on the particular aspects of these relationships (aimed at
describing each structural relationship).

The analysis of the complex phenomenon therefore takes place in
producing dimensions (factors) through which to simplify, synthesize and
represent the phenomenon. The more the latter must be redefined or expressed
through new global (no longer elementary) and undetectable (i.e. not directly
detectable) measures, the more the results will be satisfactory and useful both
as final processing and as a basis for further treatments. In fact, the “tandem
approach” takes the form of the use of dimensional scaling carried out by the
factor analysis (low-dimensional solution) to identify a significant allocation
of observations in similar groups, not with respect to the starting variables,
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but rather to the transformed data, with significant advantages in terms of
computational and data understanding.

There is a strong commonality in the data used in this paper: the first factor
alone explains 77% of the linear variability of the complex phenomenon;
the second factor, which explains just over 5% of the trace of the eigenvalue
matrix, could already be excluded on the basis of the very strong variance
drop. However, the second factor was equally considered because it is a second
degree function of the first factor, thus incorporating non-linear effects'“.

The second step consists of a clustering strategy represented by: 1.
identification of the data matrix and standardisation of the variables; 2.
choice of classification criteria to be applied to the data (agglomerative/
splitting) 3. evaluation of the result obtained, consolidation of the partitions
and interpretation of the taxonomy obtained. On point 1 we have already
said in the previous lines. Point 2 was preceded by an exploratory phase,
carried out by means of a series of k-means, with a number of groups
ranging from 9 to 2, each of which optimised with a series of random starts
(in the ratio of 100). The optimal partition was made up of 5 groups, which
were preliminarily evaluated to study the existence of data partitions of the
aforementioned elements in specific multidimensional “equivalence classes”.
In order to limit the effects of the preliminary choices and the constraints
that both hierarchical and non-hierarchical procedures impose on the result
of an automatic classification, a “mixed” classification technique was opted,
carried out by: a) production of a fine classification with a large number
of provisional classes (unit / nucleus ratio 1: 100), obtained by means of a
non-hierarchical algorithm (k-means - Euclidean distance); b) definition of
the final taxonomy by applying a hierarchical method (ward distance) by
conveniently evaluating the optimal jump (criterion of the minimum jump)
in order to obtain the minimum number of groups with maximum internal
homogeneity; the examination of the dendrogram allows in fact to know
the similarity between the nuclei of the fine classification, obtained in the
previous phase; c) consolidation of the final taxonomy.

14 The cloud of points highlights a paraboloid shape corresponding to the so-called “Guttman effect”, a structure in
the data matrix with the appearance of the typical diagonal, which reveals the arrangement of the row and column
elements along a single continuum. This form reveals the existence of a relationship between the variables and
of a first dominant factor, as well as of successive axes, which are its higher order functions (the second factor
is a second-degree function, the third of the 3rd degree etc.).
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