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Abstract  
 
We investigate how the main determinants of firm survival - firm structure (age, size, productivity), financial constraints, 
internationalisation and innovation - have impacted on Italian firms exit rates over the recent economic crisis. We use an 
original database, obtained by matching and merging three firm level datasets: Capitalia, AIDA and Mint-Italy. We 
examine, by using both an unconditional and a conditional Probit analysis, the differential effects of firm and industry level 
variables, measured over the period 2002-2008, on the likelihood of survival of firms in Italy before the crisis (2002-2007) 
and after the crisis (2008-2010). The aim is to answer the following questions: Do the sensitivities of survival incidence to 
these variables varied with the crisis? How traditional weaknesses of Italian firms (small size, low degree of 
internationalisation, specialisation in traditional sectors, high dependence on bank credit, low degree of innovation) might 
have enhanced the impact of the crisis on Italian firms’ survival? We find strong evidence that size and age, although 
relevant for survival, show a lower marginal impact over the crisis controlling for other factors. Conversely, exporting, 
which acts in favour of firm survival both before and over the crisis, especially in the latter circumstance exhibit a very high 
and negative marginal impact on firm exit. Besides, affiliates of a foreign firm, although do not appear to have a 
significantly lower failure risk before the crisis, over the crisis show a much lower probability of failure Conversely, 
specialisation was not a relevant determinant of firm failure over the crisis. Finally, lower collateral and solvency, which 
were important determinants of failure also before the crisis, show a much higher marginal effect over the crisis and higher 
debt towards banks over turnover also shows up over the crisis a negative and highly significant association with the 
probability of failure. Besides, belonging to a high technology sector (according to Pavitt taxonomy) was a significant 
determinant of lower exit over the crisis with respect to firms belonging to the reference category (specialised suppliers). 
 
JEL classification: L2 - C41 - F1 - F23 - G3 
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1. Introduction 

 
In this paper we try to investigate how the main determinants of firm survival - firm structure (age, 
size, productivity), financial constraints, internationalisation and innovation - have impacted on Italian 
firms adjustment and exit rates over the recent economic crisis.1 The global crisis provides an ideal 
natural experiment to investigate firm survival which is a crucial indicator of economic growth and 
competitiveness. The inadequate performance of financial and real markets over the last three years 
have lead to lower production and employment contraction, limited entry of new firms, higher exit.  
We wish to investigate how Italian firms behaved over the current global economic crisis according to 
their heterogeneous endowments. The selected variables for the analysis also allow us to test how far 
traditional weaknesses of Italian firms (small size, low internationalisation, low reliance on stock 
market, high dependence on bank credit, low degree of innovation) did impact on Italian firm survival 
over the crisis. To this purpose, we test a number of stylised facts and hypotheses.  
The first hypothesis we test is whether size and age were relevant features of exit performances over 
the crisis. It is well known that Italian firms are mostly made up of a large number of small and young 
firms and face a very high mortality rate. In such a case, being affected by suboptimal size and low 
average age, small and medium size enterprises (SMEs), which represent the large majority of Italian 
firms, might have been seriously affected by failures over the crisis.  
Three other selection variables are crucial in our analysis: financial development, degree of 
internationalisation, innovation. Financial health and constraints in access to finance have implications 
for investment, firm growth and survival, as shown in recent theoretical (Clementi and Hopenhayn, 
2006) and empirical work (e.g., Bond et al., 2003). According to some analysts, the financial aspects of 
the recent crisis affected particularly the SMEs in Italy because of their heavy dependence on the banks 
and greater structural financial constraints (OECD, 2008).2   
Access to export markets is also crucial for survival, as shown recently by Greenaway et al. (2008). 
Therefore, another factor which might have played a role in the crisis is the generally low degree of 
internationalisation of Italian firms as many studies have found evidence that small and young firms 
that are globally engaged exhibit lower sensitivities to financial variables than their domestic 
counterparts. This makes them less financially constrained and more able to survive to a crisis 
(Guariglia and Mateut, 2005; Blalock et al., 2008; Bridges and Guariglia, 2008). Indeed, globally 
engaged firms have access to both internal and international financial markets, which allows them to 
diversify their sources of financing and the associated risks. In particular, foreign-owned firms can 
access credit through their parent company and thus insure themselves against liquidity constraints 
(Desai et al., 2004). Besides,  foreign-owned firms typically enjoy less bankruptcy risk and gain more 
easily access to domestic banks (Colombo, 2001; Harrison and McMillan, 2003).  
We use an original database, obtained by matching and merging three firm level datasets: Capitalia, 
AIDA and Mint-Italy. Our database allows us to simultaneously consider the effect of size, technology, 
trade, FDIs, finance and innovation measure over the period 2002-2008 on firms' survival probability 
before the crisis (2002-2008) and after the crisis ( 2009-2010). To the best of our knowledge, this is the 
                                                 
1 There is a quite large literature addressing these issue. However, only few studies addressed the topic of firm survival  for 
Italy (Colombo and Delmastro, 2000; Becchetti and Trovato, 2002; Giovannetti, Ricchiuti et al. 2009; Ferragina, Reganati 
and Pittiglio, 2009).  
2  The Italian economy remains “bank-centred” compared with those of the main OECD countries. Bank lending is the dominant 
source of external finance for small and medium sized firms. Stock market capitalisation to GDP remains abnormally low 
with respect to other industrial countries (45% against 65% in France and Spain and 140% in the US at the end of 1998) and 
the role of institutional investors is still insignificant (assets of domestic pension funds were 3 per cent of GDP at the end of 
1996 against more than 50 per cent in the UK and US) (OECD, 1998; Becchetti and Trovato, 2002). 
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first empirical study for Italy which uses micro-level data and focuses on how all these variables are 
working together in affecting survival probability before and over the crisis. The aim of the paper is to 
answer the following questions: Do the sensitivities of survival incidence to these variables varied with 
the crisis? How traditional weaknesses of Italian firms (small size, low internationalisation, 
specialisation in traditional sectors, high dependence on bank credit, low degree of innovation) might 
have enhanced the impact of the crisis on Italian firms’ survival?3 
The empirical analysis is carried out in two steps. Firstly, we describe the statistical differences in the 
likelihood of survival comparing the statistics for the sample of firms which do not fail with those of 
the firms which disappear before the crisis and during the crisis respectively. Then, we estimate by a 
Probit two equations related to the determinants of the firms’ probability of failing before the crisis and 
over the crisis, respectively, as effect of firm structure and performance (size, age, productivity), 
financial constraints (measured by profit margin, collateral, solvency ratio and debt with banks over 
turnover), internationalisation (exports, inward and outward FDI, specialisation), innovation and 
technological level (measured by R&D over turnover and by Pavitt taxonomy). A comparison of the 
coefficients of these two equations allow us to check for the different exit behaviour of firms before 
and during the crisis as a function of their characteristics.  
 
 

2. Research hypotheses  
  
The empirical work on the determinants and effects of entry, exit, and growth processes has provided a 
great deal of “stylized facts”. We will briefly summarize the main findings to formulate some 
hypotheses on differences between the dynamics of survival of firms and put forward some hypotheses 
on the way in which the crisis may interact with them. 

 
Hypothesis 1: Age is positively related to the probability of firms’ survival over both positive and 
negative stages of the economic cycle. 
 
According to Geroski (1995) firms face a “liability of newness” effect, that is, a greater risk of failure 
as compared to older ones. According to selection models (Jovanovic, 1982) new entrants do not know 
their efficiency levels before entering the market and the characteristics necessary to adapt themselves 
to the competitive environment and survive. As time goes by (that is, with age), firms go through a 
process of learning about their relative efficiency and market competitiveness. Less efficient firms exit 
the market and surviving ones accumulate experience and information so that learning reduces the risk 
of exit.  
However, a number of studies have found that the probability of exit may increase with age. This 
relationship is explained by the “liability of  adolescence” effect and the “liability of senescence” 
effect. According to the liability of adolescence effect, entrant are “protected” from failure by initial 
resource endowments and strategic choices made by firms to compete in the market. This determines 
low failure rates for young firms. However, as firms age, their endowments and initial choices become 
less adequate to new environments so that firm exit risk rises during the period of adolescence. 
Regarding the liability of senescence effect, some authors have argued that older firms face a relatively 
high likelihood of exiting the market due to the erosion of technology, products, business concepts and 

                                                 
3 It is important to point out that due to the fact that the crisis is still undergoing while we carry out our analysis and due to 
problems with collection of data on firm performance for the most recent years 2009 and 2010, our investigation is only to 
be considered very preliminary. Further steps of our research estimates need a longer time span of observation of the year of 
the crisis and more updated data. 
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difficulties in finding a successor for the business. Age is expected to protect firms from hardening 
financial and real conditions during a crisis. 
 
Hypothesis 2: Size is positively related to the probability of firms’ survival over both positive and 
negative stages of the economic cycle. 
 
Since firms typically enter the market at a small size relative to their minimum efficient scale, we 
expect exit rates to be decreasing in size (Audretsch, 1995) and larger firms are expected to enjoy better 
survival prospects (see Dunne et al., 1988; Mata and Portugal, 1994; among others). Compared to small 
firms, large firms may also have better access to capital or labour markets, which in turn improve their 
chances of survival. Size is also expected to protect firms from hardening financial and real conditions 
during a crisis. 
 
 
Hypothesis 3:  Internationalisation, via export orientation and inward and outward FDI enhance 
survival and increase stability over a crisis. 
 
Export activities, investment abroad and foreign control can be considered important determinants of 
survival in relation to firms relative efficiency and competitiveness in the market. Recent models of 
international trade and firms productivity argue that exporting firms are less likely to fail as compared 
to non-exporters due to the higher productivity of the former (Melitz, 2003).  
A few studies have looked at whether being an exporter and /or investing abroad affect firms’ survival 
probabilities. For instance, Bernard and Jensen (2007), Kimura and Fujii (2003), Esteve Pérez et al. 
(2004) and Vartia (2004) included firms/plants’ export status among the determinants of the probability 
of shutdown. The first three authors found a positive effect, while only Vartia (2004), who used Finnish 
data, found no significant effect.  
A more limited literature has compared domestic multinational and non multinational survival 
behaviour. Bernard and Jensen (2007) and Giovannetti et al. (2007), controlling for plant (firm) and 
industry attributes, find respectively that U.S. and Italian multinationals exhibit higher failure risks. 
Using longitudinal panel data on Japanese firms, Kimura and Kiyota (2006) find that overseas 
investment has a negative impact on firm survival while Ferragina et al. (2009) did find that Italian 
domestic multinationals are less likely to exit in the service sector. 
The evidence on foreign ownership impact on survival is more mixed. Görg and Strobl (2003) have 
used data from Ireland, and found that multinationals are more likely to exit. They explain this with the 
footloose nature of multinationals, which can easily shift production from one country to another in the 
presence of adverse changes in the host country. Bernard and Sjöholm (2003), Esteve Pérez et al. 
(2004) and Alvarez and Görg (2009) and Ferragina et al. (2009) found similar results for Indonesian, 
Spanish, Chilean and Italian firms, respectively. Kimura and Fujii (2003) did not find any statistically 
significant evidence that Japanese firms owned by foreigners are more likely to exit. However, some 
studies stress the relevance of inward FDI over a crisis. According to Alvarez and Gorg (2007) 
multinationals react differently to economic crises than domestic firms, in terms of employment 
adjustment. Desai et. al. (2004) show that US multinationals located in emerging markets increase 
operations more than domestic firms in the presence of a currency crisis. Hence, rather than increasing 
instability they tend to impact positively on the host country during such a crisis. They argue that this is 
due to multinationals being less financially constrained than domestic firms, which allows them to 
expand economic activity during currency crisis.  
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Hypothesis 4:  Financial constraints impact negatively on firm survival. 
 
Very few studies have looked at how financial variables affect firm survival. Zingales (1998) has used 
data from the US trucking industry before and after an unexpected deregulation shock to show that 
highly leveraged carriers are less likely to survive the shock. Using data for the UK and Finland, 
respectively, Geroski and Gregg (1997), Bunn and Redwood (2003) and Vartia (2004), found that a 
range of financial variables including the debt to assets ratio play a significant effect on firms’ survival 
probabilities. Nkurunziza (2005) obtained similar results on Kenya. Fotopoulos and Louri (2003) have 
included the following two financial variables: the firm’s short-term debt to assets ratio, which proxies 
for its leverage, and its collateral ratio, which is given by the ratio of its tangible assets to its total 
assets. A high leverage ratio leads to the inability of firms to obtain external finance at a reasonable 
cost, and consequently, to a higher likelihood of failure. On the other hand, firms with a higher 
collateral ratio experience lower probabilities of failing.  
 
Hypothesis 5:   Innovation impact positively on firm survival. 
 
R&D activities is assumed to be positively related to the competitive advantage of the firm and so to its 
survival prospects. According to the resource-based view of the firm (Wernerfelt, 1984; Barney, 1991), 
the chances of survival greatly depend on the ability of firms to develop specific capabilities, which in 
turn may be improved by investing in R&D. The ability to innovate has recently gained in prominence 
as a dynamic capability that distinguishes firms which outperform their counterparts (Danneels, 2002; 
Hamel, 2000; O'Connor & Rice, 2001). The broad premise of this literature suggests that the ability to 
innovate is a “key mechanism for organizational growth and renewal” (Lawson & Samson, 2001: 379). 
In times of environmental turbulences such as during an economic crisis, the need for innovation has 
been recognized to withstand the gales of creative destruction (Danneels, 2002; Schumpeter, 1950). 
However, R&D activities are usually associated with uncertainty and so those firms may suffer a higher 
risk of failure. Previous work examining survival conditions of new entrants at the industry level 
(Audretsch and Mahmood, 1995; Audretsch et al., 2000) have found exit rates to be greater in R&D 
intensive industries given that competition environment is tougher. However, Audretsch (1995) finds 
that even in these industries, innovative firms enjoy better survival prospects. Kimura and Fujii (2003) 
have also found that R&D activities raise firms’ survival probabilities. 
 
Hypothesis 6:  There is a combined effects of global engagement and financial variables on firm 
survival probabilities over a crisis. 
 
There is a combined effects of global engagement and financial variables on firm survival probabilities.  
The main reasons why global engagement can shield firms from liquidity constraints can be 
summarized as follows. First, globally engaged firms have access to both internal and international 
financial markets, which allows them to diversify their sources of financing and the associated risks. In 
particular, foreign owned firms can access credit through their parent company and thus insure 
themselves against liquidity constraints (Desai et al., 2004). Second, because foreign owned firms 
enjoy less bankruptcy risk and adopt international standards faster in terms of product quality, they find 
it easier to gain access to domestic banks (Colombo, 2001; Harrison and McMillan, 2003). Third, being 
also dependent on demand from foreign countries, exporting firms are less tied to the domestic cycle, 
and less subject to those financial constraints induced by tight monetary policy and recessions in their 
home country. This leads to a more stable cash flow for exporters compared to non-exporters, which in 
turn leads to a relaxation of the liquidity constraints for the former (Campa and Shaver, 2002). Facing a 
lower degree of financing constraints enables globally engaged firms to better perform, especially 
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during periods of crises. Desai et al. (2004) document that, contrary to their purely domestic 
counterparts, affiliates of multinational firms are able to expand output after severe depreciations, when 
economies are fragile and prone to severe economic contractions. Similarly, Blalock et al. (2008) show 
that following the 1997 East Asian financial crisis which led to a strong currency devaluation, it was 
only those Indonesian exporters with foreign ownership who were able to significantly increase their 
investment, while domestic firms were unable to do so due to financing constraints.  
Although the global engagement- induced improvements in plant performance are likely to translate 
themselves into increases in their chances for survival, no study has explicitly looked at the indirect 
effects of global engagement on firm survival through liquidity constraints.  
Harrison et al. (2004) and Guariglia and Mateut (2005) find that global engagement is associated with 
lower sensitivities to financial variables of investment in fixed capital and inventories, respectively. 
Bridges and Guariglia (2008) use a panel of 61,496 UK firms over the period 1997–2002 to study the 
effects of financial variables on firms’ failure probabilities, differentiating firms into globally engaged 
and purely domestic. Estimating a wide range of specifications, they find that lower collateral and 
higher leverage result in higher failure probabilities for purely domestic than for globally engaged 
firms. This is interpreted as evidence that global engagement shields firms from financial constraints. 
 
 
 
3. Data and Preliminary Empirics 
 
 

3.1 Dataset construction  
 
The empirical analysis included in this paper has been conducted using a firm level database for the 
period 2002-2008 resulting from the intersection of three different sources: IXth Survey on 
Manufacturing Firms by Capitalia/Unicredit, AIDA (Analisi Informatizzata delle Aziende) and Mint-
Italy, these latter both by Bureau Van Dyck.  
The IXth Capitalia survey provides micro evidence about manufacturing companies and covers the 
period 2001-2003. This survey has been run in 2004 through questionnaires distributed to a sample of 
4289 firms with more than 10 employees. However, this database presents two drawbacks. Firstly, 
most of Capitalia questions refer to the entire three-year period, rather than to each year. Secondly, it 
does not provide data on a wide set of financial variables useful for the analysis.  
Given the limits above mentioned, additional information useful for the aim of the paper come from the 
rich firm level database AIDA. AIDA collects annual accounts of Italian corporate enterprises and 
contains information on a wide set of economic and financial variables such as sales, costs and number 
of employees, value added, fixed tangible assets, start-up year, as well as legal and ownership status. In 
the specific case, the legal status (i.e. active, into liquidation, inactive) allows us to easily identifying 
the exit of the firm. Therefore, a firm is considered to exit in year t when this is the last year of 
operation by the firm.4 In this way, we have identified all firms in the Capitalia dataset (with info in 
2001-2003) existing also on January 1st, 2008 and we have matched them with AIDA information 
obtaining 4066 firms (that is 94,8 per cent of the Capitalia sample which includes 4289 firms). 
Likewise, we have identified firms inactive over the crisis period, i.e. firms inactive on January 1st 2010 
and, in the same way, firms which survived over the crisis period.  
Variables about internationalization activity of firms are drawn from AIDA, Capitalia and Mint-Italy. 
More specifically, the ownership status in AIDA allows us to separate the firms present in our sample 

                                                 
4 In our definition exit includes permanent closure, firm in liquidation and being acquired by another firm.  
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into domestic multinationals (DMNEs), foreign multinationals (FMNEs) and purely domestic firms 
(NMNEs).5  

 Information related to the export activity of the firms is drawn from a merge between 
Capitalia and Mint-Italy. This latter is a firm level database of Italian companies, banks and insurance 
companies with variables on export and import activities. More specifically, the merger between 
Capitalia and Mint-Italy allowed us to identify all the firms of the sample that were always exporters 
over the period 2002-2007.  
 
 

3.2 Variables specification and  descriptive statistics 
 
The variables we use to identify which companies are more at risk can be divided into four main groups 
(see the table for a more detailed description): 
The variables we use to identify which companies are most at risk can be divided into four main 
groups:  
1) firm structure and performance variables (age, size, productivity)  
2) firm financial variables (collateral, solvency ratio, debts with banks over turnover, profit margin) 
3) variables for internationalisation both at firm level (dummy for exporting, three dummies for the 
ownership status: foreign multinational, domestic multinational, domestic non multinational), and at (3 
digit Ateco) industry level (degree of specialisation measured by the Lafay index) 
4) variables for innovation both at firm level (R&D expenditure over turnover) and at industry level 
(clusters of innovation by Pavitt taxonomy) 
Full definitions of all variables used can be found in the following table. 
 
Tab. 1 - Definition of variables, data sources and expected relationships 

  
  

  
  Description Source 

Expected 
sign 

age Firm size measured by the number of employees.  
Aida - 

size Firm size measured by the number of employees.  
Aida - 

St
ru

ct
ur

al
  

va
ri

ab
le

s 
an

d 
pe

rf
or

m
an

ce
 

productivity Value added per employee  Aida - 

profit margin   profit before tax over turnover (%) Aida - 

collateral  given by the ratio of its tangible assets to its total assets (%,  see Bridges & Guariglia, 
2007) Aida - 

debts with banks 
over turnover short and long term debts with banks over turnover (%) Aida + 

Fi
na

nc
ia

l  
va

ri
ab

le
s 

solvency ratio 

Company's post-tax net profit and depreciation divided by the quantity of long-term 
and short-term liabilities (%) . A low solvency ratio indicates likelihood of default. 
Different industries have different standards as to what qualifies as an acceptable 
solvency ratio, but, in general, a ratio of 20% or higher is considered healthy. 

Aida 

- 

inward dummy 
Foreign ownership dummy that takes on the value 1 if the firm is foreign-owned, 0 
otherwise To be considered as foreign owned, the share of foreign ownership in a 
firm’s equity must exceed 25 percent.  

Aida +/- 

outward dummy Domestic multinational ownership dummy that takes on  the value 1 if the firm is an  
Italian owned-MNE, 0 otherwise. 

Aida 
 +/- 

export dummy dummy variable equal to 1 if the firm exports over the entire period 
 Mint-Italy 

- 

In
te

rn
at

io
na

lis
at

io
n 

  
V

ar
ia

bl
es

 

specialisation index 
dummy Dummy =1 if 3 digit Ateco Lafay index of specialisation > 0 otherwise =0 International 

Trade - 

                                                 
5 Specifically, DMNEs are considered non foreign-owned firms with a share of direct ownership greater/equal to 10 percent 
in firms located in countries other than Italy. Likewise, we have defined FMNEs as being Italian firms whose Global 
Ultimate owner is foreign and purely domestic firms. Although AIDA database offers a flexible definition of ultimate ownership 
(over 25% or over 50%), in our analysis we considered a share of 25%. 
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R&D R&D intensity defined as the ratio of R&D expenditure on sales  Aida +/- 

In
no

va
tio

n 
va

ri
ab

le
s 

pavitt taxonomy  
PAVITT p-1 macrosector dummies (p=1,..,4) for firms belonging to Traditional, 
Specialised, Scale and High-Tech industries  
 Capitalia +/- 

location dummy 
 Dummy = 1 for firms  located in Southern areas* and 0 otherwise.  Aida  

ateco 3 digit ateco 2002 classification Istat  

Fu
rt

he
r 

in
di

ca
to

rs
 

deflators  all variables were deflated using the aggregate average producer price index for 
industrialgoods for 2002-2009 and converted to constant 2005 euros  (2005=100) Istat  

*Southern areas include the following regions: Sicilia, Sardegna, Calabria, Campania, Basilicata, Molise, Abruzzo. 
 
All explanatory variables are taken from company accounts in the year preceding the year of 
survival/failure.  
Table 2 summarises descriptive statistics for all the main explanatory likely to influence company 
failure, for all firm-years in our sample, as well as for surviving firm-years and for failed firms over 
2002-2007  and for firms failed over 2008-2010 respectively. 
 

 
Tab. 2  Descriptive statistics: variable means (2007)  
 Surviving 

firms 
(N=3696) 

(0) 

Firms 
failed 
over 

2002-
2008 

(N=281) 
(1) 

Firms 
failed 
over 

2009-
2010 

(N=89) 
(2) 

Difference 
in mean 
test (t 

statistics) 
(0)-(1) 

Difference 
in mean 
test (t 

statistics) 
(0)-(2) 

Difference 
in mean 
test (t 

statistics) 
(1)-(2) 

Age 28.99 23.19 26.17 3.49*** 2.91*** -1.68 
Size 142.14 47.75 103.81 1.98** 1.42* -2.38** 
Specialisation 
index 

0.56 0.64 0.57 -1.46 -0.33 1.13 

Productivity 61650 21264 31235 3.49*** 7.43*** -0.65 
Profit margin 4.01 -51.05 -21.29 9.09*** 9.30*** -1.25 
Collateral 0.76 0.62 0.70 3.31*** 3.13*** -1.40 
Debts with 
banks over 
turnover 

22.87 7.15 28.68 3.32*** -3.30*** -3.84*** 

Solvency ratio 28.86 37.80 19.72 -2.34*** 5.74*** 2.84*** 
Export dummy 0.51 0.04 0.02 8.81*** 16.43*** 1.19 
Inward dummy 0.92 0.99 0.92 -2.42** -0.19 2.29** 
Outward 
dummy 

0.04 0 0.02 1.89* 1.47 -1.39 

RD 0.005 0.003 0.01 0.46 -1.88* -0.86 
Pavitt 1 0.50 0.65 0.53 -2.73*** -0.93 -1.16 
Pavitt 2 0.18 0.13 0.19 1.02 -0.50 -1.16 
Pavitt 3 0.28 0.16 0.23 2.52*** 1.68 -1.48 
Pavitt 4 0.04 0.06 0.05 -0.75 -0.49 0.38 
Centre-north 
area 

0.84 0.86 0.83 -0.53 0.68 -0.80 

Southern area 0.15 0.13 0.17 0.53 -0.68 0.80 
Legenda:Uscita =0 imprese mai in crisi nel periodo 2002-2010; Uscita = 1 imprese in crisi nel periodo 2002-2008; Uscita = 
2 imprese in crisi nel periodo 2008-2010. Onw1 dummy indicated foreign multinationals while own2 domestic 
multinationals. ***significance at the 1% level; ** significance at the 5% level;  * significance at the 10% level. 
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The descriptive statistics for three sub-samples are broadly in line with our priors. Without holding 
other factors constant, firms which fail over both periods have a significantly lower age than firm 
surviving in both periods. Size is also a relevant discriminator between not failing firms and firms 
failing before the crisis (but it is not significantly different between not failing firms and firms failing 
over the crisis). However, the mean number of employees of firms who fail in 2008-2010 is 
significantly lower than the mean number of employees of firms which fail over 2002-2008. Overall we 
may conclude that size should be a relevant failure determinant both before and over the crisis, 
according to this unconditional analysis. 
Firms failing over the two periods have a highly significantly lower productivity than firms which 
survive over both periods but productivity is not significantly different between firms which fail over 
the first with respect to the second period. 
Firms which fail over both periods have also a significant (and negative) lower mean profit margin than 
firms who survive over both periods: the test of difference is highly significant for the difference 
between surviving firms and firms failing over both the first and the second period (but it is not 
significant the difference between firms failing over the first and the second period). 
Collateral are much higher in not failing firms in comparison with firms failing both over the period 
2002-2007 and over 2008-2010 and the differences are statistically significant, while collateral are not 
significantly different between the two samples of failing firms. 
Debt with banks over turnover is on average much higher for firms failing over the crisis but much 
lower for firms failing before the crisis with respect to not failing firms. The mean differences are both 
very significant but suggest two opposite results: firms failing before the crisis were not affected by 
high level of bank debts whereas firms failing over the crisis were highly affected by bank debts. 
Solvency ratio has an ambiguous pattern: it is much higher on average for firms failing before the crisis 
with respect to not failing firms, while, more consistently with our expectations, is much lower for firm 
failing over the crisis. Solvency is also significantly higher in firms failing before the crisis with respect 
to firms failing over the crisis. 
Surviving firm are also more likely to be globally engaged via exports (more than 50%) than their 
failed counterparts over both periods (only 4 and 2% on average are exporters respectively within the 
two groups of failed firms). The test is highly significant for the mean difference between the failing 
sub-samples and the not failing one. However, being an exporter shows only a weakly significant mean 
difference (at 15% level) between firms failing over 2002-2008 and firms failing over the crisis. 
The descriptive statistics also imply that a firm is less likely to fail in the first period if it is a subsidiary 
while it has not a significantly different probability of failing than domestic owned firms over the 
second period. However, subsidiaries have a significantly lower probability of failing comparing firms 
failing over the first with those failing over the second period.  
Finally, belonging to a sector of national specialisation is weakly significant (at 15% level) for firms 
failing before the crisis, while the sector of specialisation does not seem to be a relevant explanation of 
firm failure over the crisis. 
Firms failing over the crisis show a significantly lower R&D over turnover than surviving firms. This 
suggest that being committed to higher innovation reduces the risk of failure over a global turmoil. 
However,  R&D’s means differences between firms failing before the crisis and not failing firms and 
also between firms failing before and over the crisis are both not significantly different from 0.  
To sum up, by this unconditional analysis, firms affected by suboptimal size, low average age, low 
degree of internationalisation, lower innovation and financial constraints appear to have significantly 
higher failure risks with respect to not failing firms. Besides, firms failed over the crisis compared with 
those failed before the crisis, show a significantly higher size and debt with banks and a lower solvency 
and foreign ownership. 
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This preliminary descriptive analysis of our data seems to suggest that both global engagement and 
financial variables affect firms’ survival probabilities and that variables such as size, lower 
indebtedness with banks and likeliness of default and being a subsidiary were strategic factors of 
survival over the recent crisis. Our results also suggest that SMEs, which are more affected by weak 
performance in terms of bank indebtedness, foreign ownership and exports might have been more at 
risk of death over the crisis. However, we need to turn to a conditional analysis of firms’ failure 
determinants holding other factor constants. 
 
 
4. Econometric Methodology and Results 
 
4.1. Methodology 
 
We want to measure exit over the post–crisis 2007 period and before the crisis and the determinants of 
it. Therefore, we build an exit variable for 2002-2007 which is equal to 0 if a firm is active in that 
period and 1 otherwise (pre-crisis exit). Then, we consider firms which exited over 2008-2010. We also 
build an exit variable which is equal to 0 if a firm is active in that period and 1 otherwise (post-crisis 
exit). Hence, we estimate by a Probit the probability of failure of a firm (exit dummies) before the crisis 
(2002-2007) and over the crisis period (2008-2010) as a function of the firms’ and sector characteristics 
related to the period before the failure occur. To do so we take firm and sector level variables referred 
to the period 2002-2007. Our dataset is therefore a pooled cross-section between 2002 and 2007 with 
the corresponding variables for that span of time.  
The initial model we estimate, in line with the literature (Zingales, 1998; Greenaway et al., 2008) is a 
standard maximum likelihood probit model. This model estimates the probability of company failure 
based on both a firm-level characteristic such as size, age, productivity (x1), whether the firm export, is 
a subsidiary or not, belong to a sector of specialisation (x2), profit margin and firm’s financial 
characteristics (x3), in addition to R&D and Pavitt sector (x4) and to location in a specific region 
(southern Italy) (x5).  
We observe the company status variable (y), which is either failure (yi = 1) or survival (yi = 0), but we 
define the dependent variable as a latent variable y*, the underlying response variables, which is the 
probability of failure as a function of the vector of determinants of failure. 
 
y i= 1 if yi*>0    
 
y i= 0 if yi*=0    
  
The response variable y* is defined by the regression relationship, with slope parameters given by the 
vector β and a normally distributed error term εit. 

 
 
 y*i= x’1ib1 + x’2ib2 + x’3ib3 + x’4ib4 + x’5ib5 +  year dummies +  2 digit Ateco 91  industry dummies+ ει  
 
where:  ει ,0(N≈< σ

2) 
 
y*i = x’i β + ει  where   x’i β =  x’1i β 1 + x’2i β 2 + x’3i β 3 + x’4i β 4 + x’5i β 5 +  ετ 

 
The probability that a firm fails (yi=1) can therefore be written as: 
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Pr (yi=1) = Pr (y*i>0) 
Pr (yi=1) = Pr (x’i β + ει>0) 
Pr (yi=1) = Pr ( εi/σ >  − x’i β/ σ) 
 
Given that εi/σ follows a standard normal distribution (mean zero and variance of unity) and the probit 
distribution is symmetric the probability of failure can be evaluated using the standard normal 
distribution function, Φ( ). 
 
Pr (yi=1) = Pr ( εi/σ <x’i β/ σ) 
 
Pr (yi=1) = Φ (x’i β/ σ) 
 
We follow the theoretical model by Clementi and Hopenhayn (2006) based on a repeated moral hazard 
model (where the Modigliani-Miller proposition does not hold). Their model predicts that the failure 
rate decreases with size and age and the conditional probability of survival increases with the value of 
the firm’s equity. First of all, as in this model, we include among the explanatory variables firm’s size 
and the age (Audretsch and Mahmood, 1995; Geroski, 1995 and Dunne et al.,1988). Small firms may 
face higher restrictions on capital markets leading to higher risk of insolvency and illiquidity and 
consequently a higher risk of failure compared to their counterparts.  
Furthermore, we include a variable defined as the current age (AGE) of firm i at time t. New entrants 
face a greater risk of failure compared to older firms because of the `liability of newness' effect, which 
might be explained by noisy selection models (Jovanovic (1982). In line with the theory, a large 
number of empirical papers have shown that younger firms are more likely to fail (e.g., Audretsch and 
Mahmood, 1995; Disney et al., 2003 and Mata and Portugal, 1994). Thus, we should expect the age of 
the firm to be positively related with the probability of survival.  
Our data do provide us with detailed information on firm’s financing requirements.  Main firm level 
financial variables we tried are: solvency ratio, short term and long term debts with banks over 
turnover, collateral ratio, given by the ratio of tangible assets to total assets like in Guariglia & Bridges  
(2007).6  
The profitability ratio is defined as the ratio of fim's profits before interests and tax to its total assets. 
Following Bridges and Guariglia (2008) and Bunn and Redwood (2003) we anticipate a positive 
relationship between profitability and the likelihood of survival. 
As an additional financial indicator we use the solvency ratio (shareholder's funds/total assets), which 
is an indicator of the liquid assets of the firm. Low solvency indicates the need to raise funds due to 
low shareholder's equity (Mateut et al., 2006). Less liquid firms show greater demand for external 
funds compared to more liquid firms which have substantial internal sources. We expect to find that 
more solvent  firms face a lower likelihood of failure. 
Then we use the debt with banks over turnover measured as the firm's short and long-term debt with 
banks to turnover. A higher ratio is associated with a worse balance sheet situation, which would 
increase moral hazard and adverse selection problems, and lead to the inability of firms to obtain 
external finance at a reasonable cost. Bridges and Guariglia (2008) and Zingales (1998) use a similar 
variable, leverage (built by the firm's short-term debt to assets ratio) and find that higher leverage 

                                                 
6 We also tried further variables such as: liquidity ratio, degree of coverage of passive interests, interests over turnover (like 
in Gorg & Alvarez, 2007), and a proxy for leverage (like in Becchetti & Trovato, 2002; and Guariglia & Bridges, 2007) 
obtained by dividing the short term and long term debts with banks over total assets. However, these variables were not 
significant. 



 12

results in higher failure probabilities. Should this effect prevail, one would expect a negative 
relationship between leverage and the probability of survival. A high rate of leverage can also be seen 
as an indicator of a good credit standing and high borrowing capacity of firms. One would therefore in 
this case expect a positive relationship between leverage and the probability of survival.  
Finally, we use the collateral variable given by the ratio of firm tangible assets to its total assets. 
For measuring internationalisation a set of dummy variables is adopted which examine the impact of 
firm exporting activity and foreign and domestic investment on the likelihood of survival and also the 
role of country specialisation. A control for labour productivity and R&D expenditure are also adopted 
in our estimates. We expect both to exercise a relevant negative impact on firm exit. 
In addition, our model includes location and Pavitt dummies and a full set of time dummies accounting 
for common trends and business cycle effects and a full set of industry dummies (calculated at the 2-
digit level) to control for fixed effects across industries. 
 
 
4.2. Preliminary results 
 
In table 3 we present the estimated results and in order to provide some interpretation of the estimated 
coefficients we also report the marginal changes, evaluated at the sample means for each independent 
variable. The marginal effects show the increase in the predicted probability when there is a one-unit 
increase in the variables  The marginal effect associated with a dummy tell us the change in the 
predicted probability of failure when the variable changes from zero to one. 
Our results, show that larger and older firms, both before and after the shock, are significantly more 
likely to experience lower exit, also controlling for other firm and industry characteristics. However, a 
1% increase in the number of employees reduces the firm’s probability of failure before the crisis by 
only 0.01 percentage points, holding all the other factors constant, and by only 0,006 percentage point 
over the crisis. A similar result is observed for firm age which also shows a low marginal effect (0,1 
percentage points).  
The variable productivity shows a strange patterns: it reduces the risk of  failure over the pre-crisis 
period, while it increases it in a highly significant way over the crisis, ceteris paribus. However, in both 
cases the marginal effect is quite low. 
As for internationalisation activities, the results are in line with our expectations: exporting firms both 
before and after the shock are significantly more likely to reduce exit. Looking at the marginal effect 
we observe that their probability of failure decreases by 13.49 percentage points, all else held constant, 
over the pre-crisis period, and over more than 100 percentage over the crisis period. This is in line with 
previous findings in the literature (Bridges and Guariglia, 2008; Greenaway et al, 2008). Conversely, 
investing abroad does not seem to significantly affect the exit probabilities of Italian firms over both 
the pre and the post-crisis period although the signs of the coefficients are in both cases negative. As 
for affiliates of a foreign firm, they do appear to have a significantly lower failure risk over the crisis: 
their probability of failure decreases by 13.49 percentage points. Therefore, we may say that if a 
subsidiary is in trouble it is less likely to fail, ceteris paribus. This suggests that these firms enjoy 
better management and organisation with respect to domestic counterparts. Besides, the subsidiary 
dummy allows us to account for the fact that a subsidiary in trouble can be bailed out by its holding 
company, which should reduce the probability of failure for subsidiaries. Finally, belonging to a sector 
of specialisation over 2002-2008 was associated with a higher failure risk (but with a very low 
marginal effect of 0,6), while over the crisis this was not a significant factor of failure. All in all the 
results concerning internationalisation are quite in line with the hypotheses that stronger competition in 
international markets force firms to be more efficient and help them to overcome the crisis. 
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The analysis of the role of external finance is also providing us with the expected results: firms exiting 
over 2002-2008 experienced a lower collateral ratio and a lower solvency ratio (liquidity affects 
negatively the likelihood of failure). The marginal effects show that the  predicted probability of failure 
increase by 4.2 and 0,04 percentage points respectively if we hold all other factors constant. 
Conversely, firms’ debts to banks over turnover and profit margin were not significant factors of 
failure. Over the crisis, collateral and solvency do not change sign and significance but the marginal 
effect however become much higher for collateral reaching 8,4 percentage points and also for solvency, 
where it reaches 0,4. In addition to these variables, a higher debt towards banks over turnover also 
becomes a very significant factors of failure (although with a low marginal effect of 0,1). Besides, in 
line with Bunn and Redwood (2003) and with Bridges and Guariglia (2008), also profit margin displays 
a negative and highly significant association with the probability of failure: if a firm has a higher profit 
margin its probability of failure decreases by 0,2 percentage points, all else held constant. The sign and 
significance of these two variables are now consistent with our expectations although the magnitudes of 
the marginal effects are not in line with our expectations.  
Innovation strategies of firms turned out to be a weakly significant factor of risk failure before the 
crisis (at 15% but with an important marginal effect of 22.5 percentage points), while it was not a 
significant determinant of exit over the crisis. However, belonging to a high technology sector 
(according to Pavitt taxonomy) was a significant determinant of lower exit over the crisis with respect 
to firms belonging to the reference category (specialised suppliers), with also an important marginal 
effect (11,65 percentage points). 
The more a firm belongs to a sector of specialisation the more likely it is to fail before the crisis (with 
an increase of 29,6 percentage points in the failure probability). However, the variable is not a 
significant determinant of post 2008 exit behaviour.  
To sum up, we find strong evidence that size and age although relevant for survival show a lower 
marginal impact over the crisis controlling for other factors. Conversely, exporting, which acted in 
favour of firm survival both before and over the crisis, especially in the latter circumstance exhibit a 
very high marginal impact. Besides affiliates of a foreign firm, although do not appear to have a 
significantly lower failure risk before the crisis over the crisis show a much lower probability of failure 
Specialisation was not a relevant determinant of firm failure over the crisis. Finally, collateral and 
solvency, which were important determinants of failure also before the crisis, show a much higher 
marginal effect over the crisis and higher debt towards banks over turnover also exhibit over the crisis a 
negative and highly significant association with the probability of failure. Besides, belonging to a high 
technology sector (according to Pavitt taxonomy) was a significant determinant of lower exit over the 
crisis with respect to firms belonging to the reference category (specialised suppliers), with also an 
important marginal effect. The variables age, size are also significant  over both periods but have a 
weaker impact. 
Therefore, our results seem to suggest that SMEs might have been more at risk of death over the crisis 
not really because of their small size and younger age, but more strongly because of their weak 
performance in terms of exports, foreign ownership, lower collateral guarantees and high bank 
indebtedness.  
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Tab. 3 Baseline pooled probit model: the likelihood of survival 

 
Firm exit pre-crisis (2002-

2007) 
Firm exit post-crisis (2008-

2009) 
 Coefficient Marginal effect Coefficient Marginal effect
age -0.0124 -0.0001 -0.0023 -0.0001 
 (-4.94)*** (-1.99)** 
size -0.001 -0.00001 -0.0001 -0.0001 
 (-4.44)*** (-3.04)*** 
productivity -3.18E-06 -4.16E-08 1.41E-07 6.23E-09 
 (-3.03)*** (2.49)** 
profit margin -0.0004 -5.95E-06 -0.004 -0.0002 
 (-0.26) (-2.57)** 
debt with banks/turnover -0.0003 -4.69E-06 0.0025 0.00011 
 (-0.24) (-3.08)*** 
collateral -0.32 -0.0041 -0.1907 -0.0084 
 (-3.13)*** (-2.72)*** 
solvency ratio -0.003 -0.000004 -0.0093 -0.0004 
 (-1.99)** (-8.17)*** 
export dummy -0.864 -0.0135 -1.6421 -0.1011 
 (-11.87)*** (-25.80)*** 
inward dummy -0.0053 -0.00007 -0.1455 -0.00721 
 (-0.05) (-2.16)** 
outward dummy -0.142 -0.0015 -0.1456 -0.0055 
 (-0.62) (-1.26) 
specialisation index 0.2352 0.00296 -0.1369 -0.0006 
 (3.33)*** (-0.29) 
R&D -1.7214 -0.0225 0.7113 0.3139 
 (-1.48) (1.28) 
Pavitt traditional sectors 0.062 0.0008 0.0855 0.0377 
 (0.43) (0.78) 
Pavitt scale intensive sectors 0.1052 0.0148 -0.1198 -0.005 
 (0.68) (-1.25) 
Pavitt  high-tech sectors 0.1994 0.0033 -0.3761 -0.0116 
 (0.88) (-2.80)*** 
location dummy -0.259 -0.0027 -0.00271 -0.0001 
 (-3.43)*** (-0.06) 
industry dummies (2 digit Ateco) Yes yes 
Number of observations 17180 18056 
Log likelihood -1151.6 -3216.17 
Pseudo R2 0.168 0.23 

Notes: The dependent variable is a dummy equal to one if the firm i fails in year t, and zero otherwise. 
Robust z-statistics are presented in the parentheses. * significant at 10%; ** significant at 5%; *** 
significant at 1%. 
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Conclusions 
 
One of the most visible threats from the current financial crisis for economic performance is the closure 
of firms and the resulting employment losses in the economy. Drop in demand and lack of access to 
external finance may seriously impede firms with consequent shut down.   
The recent crisis highlight two important aspects that may influence firm survival: financial health and 
internationalisation. This paper focus on these aspects in analysing firm survival and also looks in 
detail at the link between financial health of a firm and internationalisation status. Disentangling these 
two effects is highly relevant for policy, in particular in the current economic crisis.  
We find that firm financial characteristics and internationalisation, although significantly and positively 
affected firms' survival prospects also before the crisis, gain in importance over it. Firms operating in 
the current economic climate show a greater sensitivity of their probability of failure to several 
variables connected with the financial and globalisation choices of firms. Exporting, which already 
acted in favour of firm survival also before the crisis, in the latter circumstance exhibit a much higher 
and negative marginal impact on firm exit. Affiliates of a foreign firm, although did not appear to have 
a significantly lower failure risk before the crisis, over the crisis show a much lower probability of 
failure. Lower collateral and solvency, which were important determinants of failure also before the 
crisis, show a much higher marginal effect during the crisis and higher debt towards banks over 
turnover shows up over the crisis a negative and highly significant association with the probability of 
firm failure which was not found before the crisis.  
The results highlight the higher importance of some financial system variables and of foreign markets 
penetration and global links over the crisis. Besides, our results seem to suggest that SMEs might have 
been more at risk of death over the crisis not only because of their small size and younger age, but also 
because of their weak performance in terms of exports, foreign ownership, lower collateral guarantees 
and high bank indebtedness. For policy makers, our results suggest that, if there are government efforts 
at aiding firms' survival, providing access to finance as well as access to export markets and FDI 
attraction can be quite important.  
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