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Abstract Company survival after recessions depends
on the entrepreneurial ability of decision makers to react
to the crisis and learn how to make the best use of
chances. The aim of this paper is to shed light on the
relationship between post-crisis firm survival, learning,
and firm’s entrepreneurial behavior measured by busi-
nessmodel changes. Specifically, we test if firm survival
after the 2009 recession has been affected by changes in
the business model occurred in the period of recovery
between the two recessions (2004–08), and if these
changes are the result of deliberate reactions to the
2003 recession—i.e., learning hypothesis. The analysis
of 67,241 Italian manufacturing firms suggests that
business model changes have affected post-crisis firm
survival by lowering the probability of default. Howev-
er, the adoption of these default-reducing business mod-
el changes did not result to be significantly more fre-
quent in firms that performed poorly during the 2003
crisis, thus providing weak support to the role of entre-
preneurial learning in reducing defaults.

Keywords Firm survival . Businessmodel . Firm
performance . Learning . Entrepreneurship . Crisis .
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1 Introduction

Economic recessions are recurring events in the world
economy and they affect the competitive landscape
profoundly (Srinivasan et al. 2011). Because of their
cyclicality, they have two major implications for the
firm behavior. On the one hand, firms must adapt and
renew their strategic behavior to cope with permanent
changes in the industry dynamics caused by recessions.
This may take place through a significant reconfigura-
tion of the business model. The literature on corporate
entrepreneurship has recognized the change of the busi-
ness model as a distinctive expression of the entrepre-
neurial behavior, especially when the limited organiza-
tional size does not permit the adoption of complex
managerial strategies (Kuratko et al. 2015; Kuratko
and Audretsch 2013; Basu and Wadhwa 2013;
Chindooroy et al. 2007). On the other hand, as firms
are likely to experience several crises during their life,
changes in the business model can be non-randomly
fostered and shaped by previous experiences of
recession, as firms are expected to learn how to cope
with recurring shocks.

In a recent literature review, George and Bock (2011)
stress that the dynamics of business models represent a
potentially rich source of information about how firm
characteristics and strategies interact and adapt to envi-
ronmental changes (Casadesus-Masanell and Ricart
2010). Zott and Amit (2007, 2008) and Teece (2010)
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argue that understanding business models, and especial-
ly how they interact with other elements, is one of the
most promising avenues for explaining the firm’s com-
petitive structure. Business model innovations have
been identified as the actions of modifying the firm’s
activity system to create value (Morris et al. 2005),
exploit new opportunities (Cucculelli and Bettinelli
2015), and carry out strategic entrepreneurship initia-
tives (George and Bock 2011; Schneider and Spieth
2013. In this sense, the business model construct builds
upon the value chain concept and the notions of value
systems, strategic positioning (Porter 1985, 1996), stra-
tegic network (Jarillo 1995), and transaction costs
(Williamson 1981).

By using the business model change as a proxy for
corporate entrepreneurial reaction to recessions, this paper
investigates whether post-crisis firm survival is affected by
changes in companies’ business model, and identifies a set
of default-reducing strategies that increase the chance for
firms to survive future economic downturns. Then, the
paper tests whether these strategies have been implement-
ed by those companies that performed poorly in a previous
recession, i.e., whether these changes are an outcome of a
deliberate learning process driven by the experience the
company had with a previous crisis, or the result of a pure
random adoption.

The empirical analysis has been carried out on a
sample of 67,241 Italian manufacturing firms, mostly
SMEs, whose financial data are available for the periods
2002–2012. As business model changes may either
occur randomly or be the result of previous crisis expe-
rience, we adopt a two-step estimation technique to
investigate whether post-crisis survival was affected by
changes in companies’ business model, and whether
business model changes were induced by previous poor
performances (learning hypothesis). We identify busi-
ness model changes through the modification of a set of
measures that proxies for the renewal process observed
in the company. More specifically, we use the following
indicators of the organizational structure: (i) the degree
of vertical integration (computed as value added on
sales), (ii) the intensity of investments in intangible
assets (computed as R&D and advertising on total as-
sets), and (iii) the complexity of the external services
network (computed as external services on total sales).

By way of preview, in line with the idea that strategic
entrepreneurship initiatives represent a valid way to
ensure long-term performance (Grewal and Tansuhaj
2001; George and Bock 2011; Kuratko et al. 2015;

Kuratko and Audretsch 2013), we find that business
model changes positively affect post-crisis firm surviv-
al. More specifically, we find that company default
probability declines with reduced vertical integration,
less complex business models, and increased investment
in intangible assets, which we classify as crisis-resistant
business model changes or strategies. When it comes to
learning, instead, we find that companies hit by the first
recession (poor performers in 2003) in general did not
adopt crisis-resistant business model changes, except in
the case of complexity. Moreover, for those few who
implemented them, the adoption has been only margin-
ally affected by previous crisis experience, thus provid-
ing limited support to the learning hypothesis. Finally,
splitting the sample by districtual affiliation and family
ownership provides further evidence on the issue. If
being in a districtual area does not help firms to adopt
a default-reducing strategy, family ownership does help
when the change of the business model involves intan-
gible investments. This evidence supports the conclu-
sion that some degree of isomorphism in company
behavior may be present both in industrial districts and
family businesses, as they tend to replicate existing
courses of actions (Lieberman and Asaba 2006; Carroll
and Hannan 1995; Hannan et al. 1995). This result is also
consistent with the issue of renewing competencies in
districtual firms, and the long-term perspective and entre-
preneurial orientation of family-owned companies
(Thomsen 1999; Zahra et al. 2004; Eddleston et al. 2012).

In providing this evidence, the paper contributes to
different fields of the current literature. First, by analyzing
business model innovation and its impact on firm survival
in a very large sample of Italian manufacturing firms, we
contribute to the literature on business model in small- and
medium-sized enterprises. The analysis of business model
innovation should be of the outmost importance in the
aftermath of an economic downturn, when strategic recon-
figuration is crucial for firm survival, especially in small-
andmedium-sized firms. Italy represents the ideal environ-
ment to carry out this study, as the industrial structure is
mainly composed by SMEs, and innovation is often car-
ried out by firms with medium size (Minetti et al. 2015).
Second, we add to the literature on organizational learning,
by investigating whether companies characterized by a
negative performance during a recession selected strategies
associated with a lower ex post default probability in a
subsequent economic downturn. In this sense, we find that
previous crisis experience promotes the adoption of
crisis-resistant behavior only when a measure of
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complexity is considered in the empirical analysis. Hence,
we only partially confirm the organizational learning hy-
pothesis. Third, as business model innovation has been
largely defined as a strategic entrepreneurship initiative
(Kuratko and Audretsch 2013; Kuratko et al. 2015), this
paper contributes to the growing literature on corporate
entrepreneurship and its impact on firm performance
(Corbett et al. 2013; Kuratko and Audretsch 2013;
Cucculelli and Bettinelli 2015; Kuratko et al. 2015). More
specifically, our finding that increasing investments in
intangibles have positive effects on firm survival confirms
that innovation is at the center of corporate entrepreneur-
ship activities. Finally, we contribute to the understanding
of the role of external sociocultural, economic, and market
conditions in the pursuit of corporate entrepreneurship
strategies, by analyzing the effects of economic crises
and organizational learning in specific contexts as
family-owned firms and industrial districts.

The remainder of the paper is organized as follows.
Section 2 reviews the current literature on business model
changes, post-crisis firm survival, and organizational learn-
ing within the crisis framework. Section 3 describes the
dataset, the variables, and the econometric approach used
to perform the empirical analysis. Section 4 presents the
estimation results and Section 5 concludes.

2 Background literature and hypotheses
development

Our research is primarily related to two strands of the
business and economic literature: first, the literature on
firms’ reaction to crisis in terms of business model
change and its impact of firm survival and second, the
research on organizational learning after a recession,
and the role played by both family ownership and
districtual affiliation.

2.1 Firms’ reaction to crisis: business model changes
and firm survival

The literature on firms’ reaction to crisis is dominated by
financial research and, more precisely, by studies that
evaluate the effects of different ownership and governance
models on firm’s performance during the economic reces-
sion (Leung andHorwitz 2010; Liu et al. 2012). Converse-
ly, there are not so many papers investigating the firms’
reaction to crisis by adopting the lens and paradigms of

business analysis and entrepreneurial studies (Smith and
Elliott 2007; Latham 2009; Marsen 2014).

The literature on innovation is more revealing: reac-
tive strategies towards the crisis can be particularly
visible within the decision-making of innovation pro-
cesses. Archibugi et al. (2013) propose two contrasting
hypotheses on the relation between innovation and busi-
ness cycles. According to the cyclical hypothesis, com-
panies’ investments in innovation increase in periods of
prosperity and decline during economic crises, due to
the low profit margins and the overall pessimistic view
in times of downturns (Freeman et al. 1982).1 On the
other hand, Mensch (1979) claims that innovations tend
to be rather countercyclical, as most of the enterprises
tend to Bplay safe^ in periods of economic expansion by
exploiting the existing rents, and are forced to innovate
only when the value of such rents falls, as during eco-
nomic recessions.

Hence, the existing theoretical literature suggests
heterogeneous, or even contrasting, responses to-
wards the crisis. The ability of the company to
renew and reshape its competitive profile can benefit
from difficult times, as firms may be induced to get
rid of non-profitable techniques and products (Bpit
stop^ view and Bcleansing effect^ of recession, Ca-
ballero and Hammour 1996). On the other hand,
firm renewal may be stopped by a strategic timing
effect that leads firms to introduce new procedures
only when the market recovers, and not when it
declines (Barlevy 2004).

A second research area considers firms’ reaction
to crisis in terms of business model changes. Al-
though business model research is gaining increas-
ing attention, a unique definition of business model
does not exist. A recent literature review concludes
that business models are a holistic way of describing
how companies operate, seeking to explain value
creation, value delivery to customers, and value
capture by the company (Zott et al . 2011;
Cucculelli and Bettinelli 2015). In the context of
small and medium enterprises, business models are
also defined as Bthe design of organizational

1 This view is also confirmed by the theoretical research on the demand
impact on innovation (Geroski and Walters 1995): the rising demand
during economic booms provides more fertile ground for the product
absorption than during recessions. Moreover, as firms have only lim-
ited periods of advantage over their competitors (Schumpeter 1939),
during which they reap their returns to investments, it is safer for them
to come up with such activities when the economy is growing.
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structures to enact a commercial opportunity^
(George and Bock 2011:99). A change in firms’
business model, therefore, determines a change in
the way companies act and it generally occurs with
the specific aim to gain competitiveness. As Kuratko
and Audretsch (2013) point out, there are two pos-
sible reference points to be considered when a busi-
ness model change occurs: (i) how much the firm is
transforming itself relative to where it was before
and (ii) how much the firm is transforming itself
relative to industry standards. Although certain busi-
ness model changes may not be innovative to the
industry, they may be new for the business itself
involving simultaneous opportunity-seeking and
advantage-seeking behaviors (Ireland et al. 2003).

It is generally recognized that business models
can be both enabling and limiting elements for the
company’s growth (Amit and Zott 2001; Morris
et al. 2005). Indeed, there is evidence that business
models enable a firm’s success when they are dy-
namic: a recent literature review reveals Ban increas-
ing consensus that business model innovation is key
to firm performance^ (Zott et al. 2011: 1033). How-
ever, there may be some barriers to business model
improvement: firm’s assets and processes may be
subject to inertia, and managers may fail to recog-
nize the latent value of business model changes
(Bouchikhi and Kimberly 2003; Chesbrough 2010).
The empirical evidence shows that business models
are intertwined with strategy, firm performance, and
competitiveness (Acs and Amorós 2008; Zott and
Amit 2008), and supports the existence of a poten-
tial persistency in firms’ organizational structure.
For example, by measuring business model adjust-
ments through changes in firm’s products and
markets, Andries and Debackere (2007) found that
business model changes increase firm survival in the
case of new companies operating in capital-intensive
and high-velocity industries, while they are not sig-
nificant for those firms working in more stable in-
dustry sectors.

The empirical research also views business model
adjustments as a way to exploit new opportunities
and to adapt to the firm’s life-cycle changes (Franke
et al. 2008; George and Bock 2011; Markides 2008).
In this sense, business model innovation can be seen
as a vehicle for firm rejuvenation (Demil and Lecocq
2010; Ireland et al. 2001; Johnson et al. 2008; Sosna
et al. 2010). It represents a way to innovate and to

ensure both firm survival (Perlow et al. 2002; Thoma
2009) and long-term performance (George and Bock
2011; Grewal and Tansuhaj 2001), especially in con-
texts where competition, risk, and uncertainty are
high, as in times of economic downturns.

Hence, we test the following hypothesis:

Hypothesis 1 Business model changes affect
post-crisis firm survival.

2.2 Learning from crisis

Since Cyert and March (1963)’s seminal work, the
economic literature has considered organizational
learning a key strategic capability in explaining firm
success, as it allows a continuous adaptation to the
rapidly changing market conditions (Bapuji and
Crossan 2004; Kandemir and Hult 2005). As shown
by the extensive empirical research, companies are
more likely to modify their behavior when they
underperform with respect to competitors or expect-
ed and desired results. However, decision makers’
propensity to change may be also correlated with
slack resources, thus making the probability to ob-
serve business model changes dependent on both
bad and good performances.

Recent research addresses the benefits of orga-
nizational learning in several business areas: orga-
nizational performance (Azadegan and Dooley
2010), market orientation (Santos-Vijande et al.
2005; Stein and Smith 2009), service quality
(Tucker et al. 2007), innovation (Akgün et al.
2006; Weerawardena et al. 2006), and human re-
source performance (Bhatnagar 2007). After the re-
cent economic crisis, many economists have also started
to investigate the role of organizational learning within
the crisis reaction framework, by examining whether
those companies that experienced previous crises sur-
vived better to the last economic downturn. Desai
(2014) analyzes whether and how public reporting of
details about recent failures affects companies’ organi-
zational learning in terms of new failure experience.
Herbane (2014) investigates whether organizations have
learned thanks to the introduction of crisis management
planning and whether new information sources, such as
SME networks and forums, have been important in
shaping the learning process. Cucculelli and Bettinelli
(2016) analyze how organizational learning and firm
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internal factors, such as CEO’s origin, tenure, and turn-
over, affect the firm’s reactions to the economic reces-
sion. Overall, these empirical studies claimed that for-
mer negative events and experiences affect companies’
management actions and decision-making process.
Hence, firms facing economic shocks should be
more likely to adopt reactive strategies in subse-
quent crisis frameworks as an outcome of the
learning process.

The ability of learning from previous crisis may
also depend on companies’ specific characteristics,
and in particular, by firms’ ownership structure and
industrial localization. The literature on family
businesses has extensively highlighted the peculiar-
ities of family-owned firms: long-term orientation
(Miller and Le Breton-Miller 2005), family social
capital (Arregle et al. 2007), survival, and reputa-
tion concerns (Miller et al. 2008). All these fea-
tures are likely to induce family companies to
adapt to the changes in the economic environment
by learning from previous experiences. In a similar
way, firms located in industrial districts (IDs, i.e.,
areas with a high predominance of micro and small
businesses that build their competitiveness on a
system of inter-firm relationships) should be more
inclined to adapt their behavior to the changing
market conditions. This should happen because of
their imitative and herding behavior, and the opti-
mal information sharing that characterizes the
districtual areas (Dei Ottati 1995). In industrial
district, tacit knowledge and values are created over
long periods of time and transmitted into the wider
community to facilitate low-cost coordination, effi-
ciency, and to regulate competition. Although dur-
ing economic recessions, firms operating in indus-
trial districts may lose their renewal potential
(Menzel and Fornahl 2010), they may be more able
to survive and learning from crisis experiences, due
to their ability to imitate better-performing
companies.

Given this theoretical background, we test the
following two complementary hypotheses:

Hypothesis 2 (Learning Hypothesis) The adoption
of default-reducing strategies depends on previous
crisis experience.
Hypothesis 3 The ability of the firm to learn from a
crisis is associated with firm ownership and
districtual affiliation.

3 Empirical analysis

3.1 Data

The empirical analysis has been carried out on a sample of
Italian firms drawn from the BvD-AIDA database.2

BvD-AIDA collects annual accounts from Italian compa-
nies and contains information on a wide set of economic
and financial variables, such as sales, costs and number of
employees, value added, tangible and intangible assets,
start-up year, sector of activity, legal status, and ownership
type. By relying on firms’ ATECO 2007 code,3 we only
considered in the sample Italian manufacturing firms, i.e.,
firms belonging to section BC^ (divisions from 10 to 32),
operating in the periods 2002–2012.

A total of 67,241 small- and medium-sized compa-
nies have been included in the final sample. They rep-
resent a very large share of the universe of Italian
manufacturing industry: in comparison with the Nation-
al Census of Economic Activities for the year 2011,
sample firms represent 16.2% of all the Italian
manufacturing firms (including sole proprietorships)
and 51.1% of companies with compulsory obligation
to deposit their financial statement. When split by firm
size, the incidence of the sample on the total number of
firms with compulsory financial statement deposit is
47.8% for firms with less than 50 employees and
92.9% for companies with more than 50 employees
(see Table 7 in the Appendix). Given these numbers,
we are confident that our sample is well suited for the
analysis of the Italian manufacturing industry.

3.2 Variable definitions

In Table 1, we report the complete list of the dependent
and independent variables employed in the empirical
analysis, the associated descriptive statistics and

2 BvD-AIDA is an authoritative and reliable source of information on
Italian companies. Information is drawn from official data recorded at
the Italian Registry of Companies and from financial statements filed at
the Italian Chambers of Commerce. BvD-AIDA provides information
on more than 500,000 joint stock, public and private limited share
companies, and limited liability companies (Spa and Srl) that furnish
data on a compulsory basis. The information provided includes credit
reports, company profiles, and summary financial statements (balance
sheet, profit and loss accounts, and ratios) updated every year.
3 ATECO is the classification of economic activity used by the Italian
Institute of Statistics (ISTAT). It is the translation of the NACE code
(Nomenclature statistique des activités économiques dans la
Communauté européenne) developed by the European Union from
the International Standard Industrial Classification (ISIC) rev 3.1.
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definitions. Here, we provide a detailed description of
their measurement.

3.2.1 Firm survival

BvD-AIDA provides up-to-date information about com-
panies’ legal status by identifying year by year BActive,^
BInto Liquidation,^ and BInactive^ firms.We rely on this
categorization for the purpose of detecting those com-
panies that did not survive after the economic recession.
More specifically, we built a dummy variable Default,
which is equal to one if the firm results to be BInto
Liquidation^ or BInactive^ in 2013, and 0 otherwise,
i.e., if the company is BActive^ in the same year.

As reported in Table 1, the incidence of failed com-
panies in our sample is rather low, as only 5% of the
sample firms result to be in default in 2013.4

3.2.2 Business model change

Business model innovation has been largely identified as a
way to carry out strategic entrepreneurship initiatives
(George and Bock 2011; Schneider and Spieth 2013;
Pozzana 2011; Cucculelli and Bettinelli 2015). With re-
spect to SMEs, business model changes have been also
defined as those actions aimed at modifying the firm’s
existing activity system to enact and exploit new opportu-
nities (Cucculelli and Bettinelli 2015). Morris et al. (2005)
argue that the business model construct builds upon the
value chain concept, the notions of value system and
strategic position (Porter 1985, 1996), the strategic net-
work theory (Jarillo 1995), and the transaction cost eco-
nomics (Williamson 1981). Consistently with this view, as
the current literature does not provide a unique operational
definition of business model, in this paper we identify
business model innovation through a set of accounting
measures proxying for the innovation and strategic posi-
tioning processes observed within the company. More
specifically, we use the following indicators of the organi-
zational structure: (i) the degree of vertical integration
(computed as value added on sales), which accounts for
transaction costs strategies and value chain positioning; (ii)
the intensity of investments in intangible assets (computed
as R&D and advertising on total assets), which measures
firm’s propensity to innovate; and (iii) the complexity of
the external services network (computed as external

services on total sales), which accounts for the firm’s
positioning in a strategic network.

Kuratko and Audretsch (2013) point out that there are
two possible reference points to be considered when a
business model change occurs: (i) how much the firm is
transforming itself relative to where it was before and
(ii) how much the firm is transforming itself relative to
industry standards. As we follow the first approach,
business model changes between 2003 and 2008 are
identified by a variation in our indicators outside the
range plus/minus 10%.5 In particular, starting from our
three business model measures (Vertical Integration,
Intangibles,Complexity), we built the following dummy
variables: Increased Vertical Integration, a dummy var-
iable equal to one if value added on total sales increased
more than 10% between 2003 and 2008, and zero oth-
erwise; Reduced Vertical Integration, a dummy variable
equal to one if value added on total sales reduced more
than 10% between 2003 and 2008, and zero otherwise;
Increased Intangibles, a dummy variable equal to one if
investments in intangibles (scaled by total assets) in-
creased more than 10% between 2003 and 2008, and
zero otherwise; Reduced Intangibles, a dummy variable
equal to one if investments in intangibles (scaled by total
assets) reduced more than 10% between 2003 and 2008,
and zero otherwise; Increased Complexity, a dummy
variable equal to one if external services on total sales
increased more than 10% between 2003 and 2008, and
zero otherwise; Reduced Complexity, a dummy variable
equal to one if external services on total sales reduced
more than 10% between 2003 and 2008, and zero
otherwise.

3.2.3 Family ownership

In order to correctly identify family-owned firms, we
rely on the BGlobal Ultimate Owner^ (GUO) indicator
provided by BvD-AIDA.6 Despite only partially

4 These figures are in line with the average Italian death rate computed
by Eurostat http://ec.europa.eu/eurostat/data/database(2015).

5 A plus/minus 10% deviation from the initial value has been chosen
because it permits a balanced division of the sample between firms that
changed their business model and firms that did not.
6 To define a (Global) Ultimate Owner, BvD analyzes the shareholding
structure of each company looking for the shareholder with the highest
direct or total percentage of ownership. If this shareholder is indepen-
dent, it is defined as the Ultimate Owner of the subject company. If the
highest shareholder is not independent (as in the case of controlling
companies), the same process is repeated until BvD finds a Global
Ultimate Owner. Shareholders information is gathered from several
sources, including annual reports or privately written communications
addressed by the company to BvD.
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coherent with the many definitions employed in the
empirical literature on family businesses, the procedure
of using the GUO indicator is now a standard approach
for all those empirical studies that employ data from
BvD sources. More specifically, companies with a GUO
equal to Bone or more named individuals or families^
are classified as family firms.

3.2.4 Districtual affiliation

Companies’ districtual affiliation is determined by
matching information on firm localization provided by
BvD-AIDA and the industrial district (ID) classification
developed by the Italian Central Institute of Statistics
(ISTAT). The identification of IDs is based on a
multiple-stage algorithm developed by Sforzi (1987);
in the first step, by grounding on census information
about daily commuting movements of employees, the
algorithm identifies the BLocal Labor Systems^ (LLSs);
then, in the second step, the identified LLSs are

differentiated on the basis of their economic character-
istics. Only LLS with (i) high presence of small- and
medium-sized firms and (ii) high degree of industry
specialization are classified as BIndustrial Districts^
(Istat 2005). On the basis of 2001 population census
and 2001 economic activities census, ISTAT identified
156 IDs in Italy: 42 in the North East, 39 in the North
West, 49 in the Centre, and 26 in the South of Italy.

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. In
our sample, as reported in Table 1, 43.4% of firms
belong to IDs, whereas 56.6% are categorized as
non-districtual businesses.

3.2.5 Poor performers in 2003

To test the learning hypothesis (Hypothesis n.2), we
evaluate whether the adoption of default-reducing strat-
egies (i.e., business models positively related to firm

Table 1 Descriptive statistics and variable definitions

Variable Mean Std. dev. Definition

Default 0.05 0.22 Dummy variable equal to one if, according to the BvD-AIDA classification, the
firm results to be BInto Liquidation^ or BInactive^ in 2013, and zero otherwise.

Increased Vertical Integration 0.57 0.50 Dummy variable equal to one if value added on total sales increased more
than 10% between 2003 and 2008, and zero otherwise.

Reduced Vertical Integration 0.19 0.39 Dummy variable equal to one if value added on total sales reduced more than 10%
between 2003 and 2008, and zero otherwise.

Increased Intangibles 0.38 0.49 Dummy variable equal to one if intangible assets (scaled by total assets)
increased more than 10% between 2003 and 2008, and zero otherwise.

Reduced Intangibles 0.54 0.50 Dummy variable equal to one if intangible assets (scaled by total assets)
reduced more than 10% between 2003 and 2008, and zero otherwise.

Increased Complexity 0.32 0.47 Dummy variable equal to one if external services on total sales increased
more than 10% between 2003 and 2008, and zero otherwise.

Reduced Complexity 0.34 0.47 Dummy variable equal to one if external services on total sales reduced
more than 10% between 2003 and 2008, and zero otherwise.

Family Firm 0.84 0.37 Dummy variable equal to one if, according to the BvD-AIDA classification,
the GUO is Bone or more named individuals or families,^ and zero otherwise.

District 0.43 0.49 Dummy variable equal to one if the firm is located in an industrial district,
and zero otherwise.

Size 41.33 208.46 Number of employees.

Age 24.13 14.91 Number of years from firm’s inception.

ROS Diff 2004 0.51 6.54 Difference between the firm’s individual ROS and the median ROS of its
industry sector, computed in 2004.

ROS Diff 2012 0.04 7.61 Difference between the firm’s individual ROS and the median ROS of its
industry sector, computed in 2012.

Poor Performance 0.50 0.50 Dummy variable equal to one if the firm’s individual ROS was lower than
the median ROS of its industry sector in 2003, and zero otherwise.
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survival) has been significantly affected by companies’
past performance, and in particular, by the relative per-
formance registered in 2003 after the economic
downturn.

In this study, relative performance is measured using
the following definition of adjusted ROS:

Adj ROSð Þijts ¼ ROSijts−Median ROSð Þjts ð1Þ

that is the difference between firm i’s ROS and the
median ROS of its competitors at the same three-digit
sector, province, and size class. Then, building on this
indicator, we compute the dummy variable Poor Per-
formance, which is equal to one if firm i’s individual
ROS was lower than the median ROS of its industry
sector in 2003 (i.e., if Adj(ROS)ijts < 0), and zero other-
wise (i.e., if Adj(ROS)ijts > 0).

3.3 Econometric specification

As business model changes may either occur randomly or
be the result of previous crisis experience, we adopt a
two-step estimation technique to investigate whether
post-crisis firm survival was affected by changes in com-
panies’ business model, and whether business model
changes were induced by previous poor performances.

More specifically, in the second stage, we estimate
the following equation:

Pr Defaultið Þ ¼ α0 þ γ1 ΔBMb i

� �

þ γ2Zi þ ui ð2Þ

where the dependent variableDefaulti is a dummy variable
equal to one if firm i is no longer active in 2013, and zero
otherwise; Zi is a set of firm-specific control; ui is the error
term; and ΔB̂Mi are the predicted probabilities obtained
from the estimation of the first-step equation7:

Pr ΔBMð Þi ¼ α1 þ β1 Poor Performanceið Þ
þ β2 Family Firmið Þ þ β3 Districtið Þ
þ β4X i þ vi ð3Þ

where the dependent variable ΔBM denotes, alternatively,
one of the business model measures described in
Section 4.2.2 (i.e., Increased Vertical Integration; Reduced

Vertical Integration; Increased Intangibles; Reduced Intan-
gibles; IncreasedComplexity; ReducedComplexity);Poor
Performancei is a dummy variable equal to one if firm i
experienced a negative relative performance in 2003, and
zero otherwise; Family Firmi is a dummy variable equal to
one if the company is owned by a family, and zero other-
wise; Districti is a dummy variable equal to one if firm i
belongs to an industrial district, and zero otherwise; Xi is a
set of firm specific control; and vi is the error term. The
variable Poor Performancei has been then interacted with
variables Family Firmi and Districti to evaluate the influ-
ence of these two variables on the learning mechanism.
Correlation coefficients for all the variables included in the
empirical analysis are reported in Table 2.

4 Results

4.1 Preliminary descriptive evidence

Table 3 reports some preliminary results about the rela-
tionship between business model changes and firm surviv-
al. Our three indicators of business model change (In-
creased/Reduced Vertical Integration; Increased/Reduced
Intangibles; Increased/ReducedComplexity) are computed
for the periods 2003–2008, whereas the default probability
is calculated in 2013, after the economic recession.8

Starting from Vertical Integration, only 19.1% of
sample firms reduced the amount of value added on
total sales, whereas more than 50% (56.7%) of compa-
nies increased their Vertical Integration index; about
24% did not change the ratio between value added and
total sales. The default probability characterizing this
last group of firms is the lowest (0.057%), suggesting
that not to change firm’s vertical integration appears to
be the best strategy for ensuring firm survival after a
crisis. Conversely, reducing vertical integration appears
to be associated with the highest default probability.
Regarding companies’ investments in intangible assets,
the most common strategy between 2003 and 2008 was
to reduce the share of intangibles: 37.9% of firms are
associated with an increased Intangibles indicator,
whereas about 54% of companies reduced the amount
of intangible assets. Interestingly, only 7.9% of compa-
nies did not change their investment in intangibles pol-
icy. When the default probability is adopted as a

7 As the correspondent increasing and reducing strategies of business
model changes are significantly correlated, Eq. (3) has been estimated
through a bivariate probit model for each business model proxy, i.e.,
Increased/Reduced Vertical Integration, Increased/Reduced Intangi-
bles, Increased/Reduced Complexity.

8 We assume that business model changes produce medium-term
effects in terms of firm performance and survival.
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Table 3 Preliminary descriptive evidence

Business Model Definition Strategy Mean Obs. Default Probability
in 2013

Vertical Integration Increased Vertical Integration 0.567 36,643 0.058

Unchanged Vertical Integration 0.242 36,643 0.057

Reduced Vertical Integration 0.191 36,643 0.076

Intangibles Increased Intangibles 0.379 40,832 0.059

Unchanged Intangibles 0.079 40,832 0.059

Reduced Intangibles 0.542 40,832 0.046

Complexity Increased Complexity 0.325 42,744 0.054

Unchanged Intangibles 0.335 42,744 0.050

Reduced Complexity 0.340 42,744 0.052

All the variables are defined in Table 1

Table 4 Business model change and firm survival: Second step estimation

Pr(Default) (1) (2) (3) (4) (5) (6)

Increased Vertical Integration 0.205***

(0.025)

Reduced Vertical Integration − 0.185***
(0.031)

Increased Intangibles − 1.540***
(0.157)

Reduced Intangibles 2.791***

(0.373)

Increased Complexity 0.263***

(0.053)

Reduced Complexity − 0.344***
(0.044)

ROS Diff 2004 − 0.005*** − 0.006*** − 0.008*** − 0.007*** − 0.011*** − 0.006***
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

ROS Diff 2012 − 0.043*** − 0.043*** − 0.043*** − 0.043*** − 0.043*** − 0.043***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Size50–100 0.192*** 0.164*** 0.209*** 0.251*** 0.221*** 0.232***

(0.014) (0.014) (0.014) (0.017) (0.016) (0.015)

Size100–250 0.194*** 0.168*** 0.119*** 0.219*** 0.234*** 0.226***

(0.018) (0.018) (0.019) (0.019) (0.021) (0.019)

Size>250 − 0.053 − 0.088*** − 0.187*** − 0.025 − 0.029 − 0.014
(0.033) (0.033) (0.034) (0.034) (0.035) (0.034)

Observations 34,494 34,494 31,222 31,222 28,741 28,741

R2 0.108 0.107 0.108 0.108 0.107 0.108

The table reports estimated coefficients. All of the variables are defined in Table 1. Three, two, and one star (*) mean, respectively, a 99, 95,
and 90% level of significance. Robust standard errors are in parentheses. The reference category for the variable SIZE is 0–50 employees. All
regressions include industry and regional dummies, not reported for reasons of space
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measure of effectiveness of the business model change,
the lowest default ratio is observed for the group of firms
that reduced the share of intangibles on total assets, thus
making this strategy the best one. Finally, when the
complexity indicator as a measure of business model is
analyzed, it results that the shares of firms that increased,
reduced, or did not change the amount of external ser-
vices are very similar: 32.5% of companies show an
increased Complexity, 33.5% are associated with an
unchanged Complexity index, and 34% of firms are
characterized by a reduced ratio of external services on
total sales. Also, the default probability is almost similar
across the possible strategies, suggesting that, apparent-
ly, there is not a preferred behavior.

Overall, the above descriptive evidence indicates that
the most effective strategy for reducing the default prob-
ability in 2013 mainly involved (i) an unchanged verti-
cal integration and (ii) a reduction of investment in
intangibles. In the following section, these findings are
tested through a multivariate approach, which accounts
for additional variables that may affect the relationship
between business model changes and firm survival.

4.2 Estimation results

In this section, we present the empirical results obtained
from the estimation of the two-step model described
above (Section 3.3). In particular, we first report the
findings related to the impact of business model changes
on post-crisis firm survival (Hypothesis 1) by identify-
ing the default-reducing strategies. Then, we move to
the learning hypothesis results, by showing whether
crisis-resistant business model changes have been
adopted as a consequence of previous crisis experience
(Hypothesis 2). Finally, we delve into the role of
districtual affiliation and family ownership within the
learning process (Hypothesis 3).

4.2.1 Business model changes and firm survival

Table 4 reports the estimated coefficients of the
second-step estimation equation (Eq. (2)), which inves-
tigates the impact of business model changes on
post-crisis firm survival. Starting with our first measure
of business model, that is Vertical Integration, as indi-
cated in columns (1) and (2) of Table 4, Increased
Vertical Integration is positively associated with the
default probability, whereas Reduced Vertical Integra-
tion results to be related with a higher survival rate. The

estimated coefficients are respectively 0.205*** and −
0.185***, both statistically significant at the 99% level.
Taken together, these findings do not reject the hypoth-
esis that firms adopting less integrated business models
in 2008 were less likely to default after the crisis in
2013.

Moving to our second proxy of business model
change, i.e., the variation of the share of intangible
assets, estimation results indicate that post-crisis default
reduces when the intensity of intangibles increases (In-
creased Intangibles, column (3)) and grows when intan-
gible investments decreases (Reduced Intangibles, col-
umn (4)). Both the estimated coefficients, − 1.540***
and 2.791***, are statistically very significant. Overall,
these findings suggest that companies increasing intan-
gible investments between 2003 and 2008 are associated
with a lower ex post default probability after the eco-
nomic recession. Finally, with regard to the last two
indicators of business model changes, i.e., Increased
Complexity and Reduced Complexity, estimation re-
sults reported in columns (5) and (6) show that less
complex business models help firm survival. The esti-
mated coefficients are, respectively, 0.263*** for the
Increased Complexity variable and − 0.344*** for the
Reduced Complexity indicator.

Summing up, the evidence described above confirms
our Hypothesis 1, as business model changes signifi-
cantly affect post-crisis firm survival. More specifically,
our findings indicate that default probability declines
with reduced vertical integration, less complex business
models, and increased investment in intangible assets.
Therefore, Reduced Vertical Integration, Increased In-
tangibles, and Reduced Complexity may be classified as
crisis-resistant (or good) strategies.9

4.2.2 Organizational learning and the adoption
of default-reducing strategies

Table 5 presents the estimation results of Eq. (3), which
tests the learning hypothesis (Hypothesis 2). Columns
(1) to (6) summarize the impact of poor performance on
the probability of adopting a more (less) integrated

9 It is worth noting that the indication coming out from these estimates
goes in the opposite direction of what we got from our previous
preliminary analysis (Table 3). In the multivariate regression, we
account for several firm-specific characteristics, such as the size, prof-
itability, industrial sector, and geographical localization, which signif-
icantly affect post-crisis firm survival.
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business model, more (less) intense intangible invest-
ments, and a more (less) complex value network.

If business model changes occurred as a conse-
quence of the 2003 economic crisis, the learning
hypothesis implies a positive coefficient in the
relation between the Poor Performance dummy
and crisis-resistant strategies, i.e., those strategies
associated with a lower default probability. From
the estimation results presented in the previous
section, we know that these strategies are (i) re-
ducing vertical integration (column (2)), (ii) in-
creasing intangible investments (column (3)), and
(iii) decreasing network system complexity (col-
umn (6)). By the sign of the coefficients related
to these strategic options, learning seems very
unlikely to occur. As reported in columns (2) and
(3), for both the Reduced Vertical Integration and
Increased Intangibles indicators, the estimated co-
efficients are negative and statistically significant
(respectively, − 0.387*** and − 0.037***). This
evidence does not support our hypothesis, suggest-
ing that poor performers actually adopted those

strategies that proved to be less effective in reduc-
ing the probability of default. Conversely, poor
performers seem to have selected the good strategy
in the case of changes of business model aimed at
reducing the complexity of the business network,
as the estimated coefficient of the Poor Perfor-
mance dummy is positive and statistically signifi-
cant (0.179***) when related to the Reduced
Complexity index.

Overall, these findings indicate that learning
have had a limited impact on reshaping the firm
strategic approach, except in the case of network
complexity. Therefore, as the adoption of
default-reducing strategies only marginally depends
on previous crisis experience, Hypothesis 2 is only
partially confirmed.

Table 6 reports the estimation results related to
the impact of family ownership and districtual
affiliation on companies’ learning ability. A posi-
tive sign of the interaction terms between these
two variables (Family Firm and District) and the
Poor Performance dummy indicates a positive

Table 5 Learning from crisis: First step estimation.

Pr(ΔBM) Increased
Vertical Int.

Reduced
Vertical Int.

Increased
Intangibles

Reduced
Intangibles

Increased
Complexity

Reduced
Complexity

BAD
STRATEGY

GOOD
STRATEGY

GOOD
STRATEGY

BAD
STRATEGY

BAD
STRATEGY

GOOD
STRATEGY

(1) (2) (3) (4) (5) (6)

Poor Performance 2003 0.458*** − 0.387*** − 0.037*** 0.023*** − 0.135*** 0.179***

(0.007) (0.009) (0.005) (0.005) (0.005) (0.005)

Family Firm 0.029*** − 0.111*** 0.033*** 0.004 0.028*** − 0.028***
(0.009) (0.010) (0.007) (0.007) (0.007) (0.007)

District 0.045*** − 0.101*** − 0.042*** 0.052*** − 0.041*** − 0.041***
(0.007) (0.009) (0.005) (0.005) (0.005) (0.005)

Size50–100 − 0.032*** − 0.091*** 0.009 − 0.029*** − 0.111*** − 0.127***
(0.010) (0.011) (0.008) (0.008) (0.009) (0.009)

Size100–250 − 0.046*** − 0.089*** − 0.047*** − 0.002 − 0.117*** − 0.100***
(0.012) (0.014) (0.011) (0.011) (0.011) (0.011)

Size>250 − 0.135*** − 0.038** − 0.060*** − 0.038** − 0.141*** − 0.214***
(0.016) (0.019) (0.016) (0.015) (0.016) (0.016)

Age − 0.003*** 0.001*** 0.002*** 0.000 − 0.005*** − 0.003***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Observations 34,494 34,494 31,222 31,222 28,741 28,741

R2 0.032 0.028 0.001 0.001 0.007 0.010

The table reports estimated coefficients. All of the variables are defined in Table 1. Three, two, and one star (*) mean, respectively, a 99, 95,
and 90% level of significance. Robust standard errors are in parentheses. The reference category for the variable SIZE is 0–50 employees. All
regressions include industry and regional dummies, not reported for reasons of space
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contribution to the selection of default-reducing
strategies. Conversely, a negative or null estimated
coefficient suggests an adverse or null influence of
the two factors. As shown in the table, the impact
of family ownership and districtual affiliation is
not significant in the case of Reduced Vertical
Integration (column (2)), and negative and statisti-
cally significant in the case of Reduced Complex-
ity (column (6)). This means that companies be-
longing to these two groups have not diverged
from the average firm decision in the case of
vertical integration, but have negatively affected
the selection of the good strategy in the case of
complexity. In this last case, inertia in the strategic
behavior, together with a likely lack of competen-
cies or risk aversion have probably motivated the
no-change strategy chosen by districtual and fam-
ily firms. Conversely, and contrary to the general
pattern of strategic response to crisis, family busi-
nesses have positively contributed to the adoption

of intangible-driven strategies (Increased Intangi-
bles, column (3)), probably thanks to their
long-term orientation and reputation concerns
(Thomsen 1999; Bjuggren and Sund 2014).

5 Concluding remarks

SMEs have been strongly hit by the global financial
crisis. These firms are particularly vulnerable dur-
ing economic and financial recessions because of
many reasons, among which are the difficulty to
downsize, the lower extent of diversification in
economic activities, a weaker financial structure,
and the strong dependence on external credit as a
main financing option. While large companies’ re-
actions to crises are largely based on Bmanagerial^
solutions (such as actions targeted to efficiency
improvements, strategic turnarounds, international
expansion via new branches or FDI, mergers and

Table 6 Learning from crisis: The role of family ownership and districtual affiliation.

Pr(ΔBM) Increased
Vertical Int.

Reduced
Vertical Int.

Increased
Intangibles

Reduced
Intangibles

Increased
Complexity

Reduced
Complexity

BAD
STRATEGY

GOOD
STRATEGY

GOOD
STRATEGY

BAD
STRATEGY

BAD
STRATEGY

GOOD
STRATEGY

(1) (2) (3) (4) (5) (6)

Poor Performance 2003 0.438*** − 0.361*** − 0.084*** 0.052*** − 0.119*** 0.247***

(0.015) (0.017) (0.012) (0.012) (0.013) (0.013)

Poor Performance × Family Firm 0.030* − 0.031 0.060*** − 0.037*** − 0.022 − 0.069**

(0.016) (0.019) (0.013) (0.013) (0.013) (0.013)

Poor Performance × District − 0.005 − 0.010 − 0.004 0.003 0.005 − 0.025**

(0.015) (0.017) (0.010) (0.010) (0.010) (0.010)

Family Firm 0.014 − 0.097*** 0.002 0.023** 0.039*** 0.008

(0.012) (0.013) (0.010) (0.009) (0.010) (0.010)

District 0.047*** − 0.097*** − 0.040*** 0.050*** − 0.043*** − 0.028***

(0.010) (0.011) (0.007) (0.007) (0.007) (0.007)

Size50–100 − 0.032*** − 0.091*** 0.009 − 0.029*** − 0.111*** − 0.127***

(0.010) (0.011) (0.008) (0.008) (0.009) (0.009)

Size100–250 − 0.047*** − 0.089*** − 0.047*** − 0.002 − 0.117*** − 0.100***

(0.012) (0.014) (0.011) (0.011) (0.011) (0.011)

Size>250 − 0.135*** − 0.039** − 0.060*** − 0.038** − 0.141*** − 0.214***

(0.016) (0.019) (0.016) (0.015) (0.016) (0.016)

Age − 0.003*** 0.001*** 0.002*** 0.000 − 0.005*** − 0.003***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Observations 34,494 34,494 31,222 31,222 28,741 28,741

R2 0.032 0.028 0.001 0.001 0.007 0.010

The table reports estimated coefficients. All of the variables are defined in Table 1. Three, two, and one star (*) mean, respectively, a 99, 95
and 90% level of significance. Robust standard errors are in parentheses. The reference category for the variable SIZE is 0–50 employees. All
regressions include industry and regional dummies, not reported for reasons of space

Post-crisis firm survival, business model changes, and learning: evidence from the Italian manufacturing... 471



acquisitions, and more complex financing models),
small firms usually respond to difficult economic
conditions through entrepreneurial reactions, such
as business model innovation.

The paper analyzes the role of learning from
crisis on the entrepreneurial ability of a company
to adapt to a new competitive landscape through the
adoption of a new or renewed business model. By
investigating the impact of changes occurred in
business models on the company default probability,
the paper contributes to the debate concerning the
impact of external events in shaping the firms’ en-
trepreneurial strategy and the organizational learning
from past experiences.

The paper identifies business model changes by
using a set of measures of the business structure of the
company, such as the degree of vertical integration, the
intensity of investments in intangible assets, and the
complexity of the external services network. We find
that the probability of default estimated in 2013 in-
creases with the complexity of the business model
adopted in 2008, as measured by the firm vertical inte-
gration and the complexity of network of external ser-
vices, whereas it declines with the intensity of invest-
ment in intangible assets. Furthermore, we do not find
evidence of a significant learning process driven by the
crisis: conditional on having adopted a new business
model in 2008, poor performers have not selected—on
average—business models associated with a lower de-
fault probability, the only exception being those aimed
at reducing the organizational complexity. Besides, nei-
ther being in a districtual area nor having a family
ownership correlates with a more intense (learning)
ability to adopt default-reducing business models. How-
ever, family firms are more likely than average to adopt
an intangible-driven business model that proved suc-
cessful in reducing the probability of default after
recession.

This evidence supports the conclusion that a
degree of isomorphism in company behavior may
be present both in districts and in family firms, as
they tend to replicate existing courses of actions.
This result is also consistent with the assumed lack
of (new) competencies in districtual firms, or the
preference for risk-avoiding strategies in family
firms. Conversely, family corporate entrepreneur-
ship seems to help family-owned companies to
adopt long-term strategies aimed at preserving the
company for future generations.

The paper presents a number of limitations, mainly
concerning the variables used to operationalize the
changes in the business model. Firstly, these variables
can be complementary and should not be considered in
isolation. Secondly, theymainly describe the operative
structure of the company and only tangentially the
strategic response of the company. Therefore, they
could be usefully complemented by more specific
proxies of the firm entrepreneurial behavior, consis-
tently derived from the growing literature on corporate
entrepreneurship and business model innovation.

As for the implications, at the firm-level, the
paper suggests to avoid complexity and vertical
integration as the safest strategic options to ensure
post-crisis firm survival, together with an intense
investment in intangible assets. At the aggregate
level, instead, the research points out that the ab-
sence of significant learning by company may am-
plify the impact of economic downturns on aggre-
gate performance, as this influence depends on how
much firms are able to learn from previous experi-
ence. Even an equilibrating mechanism that restores
stability after a crisis may turn out to be ineffective
if companies are supposed to adjust once they learn
from previous experience. In this scenario,
self-regulating systems, as those operating in indus-
trial districts, may be only partially effective if
learning is limited. Conversely, compensating mech-
anisms that are usually neglected, as the role of
family ownership in sustaining investment in intan-
gibles, may gain more relevance (Thomsen 1999).
Industrial policy should therefore include these tools
in the larger set of instruments that are normally
taken into account to address the entrepreneurial
reorganization of the economy after a crisis, espe-
cially when the economic system is made of a large
number of SMEs, owned and managed by families
and located in districtual areas.

Appendix

Table 7 Sample coverage by size class.

0–19
Employees

20–49
Employees

50–99
Employees

100–249
Employees

+ 250
Employees

38.7% 73.8% 86.7% 87.6% 95.2%

Notes: The sample coverage is expressed as a share of Census data
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