I nnovation Strategies and Economic Crisis:
Evidence from Firm-level Italian Data

By Davide Antonioli, Annaflavia Bianchi, Massimihia Mazzanti,
Sandro Montresor, Paolo Pini

1.Introduction

A consistent number of empirical works have showe existence of a significant positive
relationship between growth and innovation, esplgcisiressing the role of innovation for
economic growth, both at the macroeconomic and agaconomic levels (see Griliches, 1995;
Brynjolfsson-Yang, 1996; Black-Lynch, 2004; Lips€arlaw-Bekar, 2005; Pianta-Vaona, 2007;
Hall-Lotti-Mairesse, 2009; Antonioli-Mazzanti-Pir2010, and Leoni, 2012 to cite a few). In these
studies, the fact that innovation - not only tedbgizal, but also organisatiortal is an important
driver of growth and competitiveness, of both coestand firms, emerges as a general result,
which holds true across different geographical extst and industrial sectors. However, the same
result is usually obtained, and theoretically dssmd, on the background of “normal”
macroeconomic conditions, that is, without coningjlfor those severe global downturns which
cyclically interrupt long-term growth trends (eRginhart-Rogoff, 2008; Lucchese-Pianta, 2011).
The severity and pervasiveness of the economissene stimulated an analysis of the relation
between innovation and firm resilience to the sridiallenges. For the Italian case, the stateds ev
more peculiar than that of other developed cousttitiee economic crisis hit a stagnant economy,
which had shown a rate of growth of the GDP nextdm for the period 2001-2008, with a brief
positive interval in the period 2006-2007. The dexlin productivity growth has opened a debate
on its determinants (Faini-Sapir, 2005; BrandoBuoigamelli, 2009). Several structural factors have

been called into question to explain the stagnabtbrthe Italian economy, ranging from the
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insufficient competitiveness of the Italian econorsystem, to the small size of the Italian firms, o
the shortage of infrastructures or the excessigality of the labour market. Indeed, diverse
determinants co-exist, leading to the widening lué gap between Italian economy and other
developed countries. The capacity of the economtiorg, such as the firms, to react actively to the
challenges brought by the crisis deeply influenttescapacity of the whole economy to recover.
For such a reason, it is of extreme importancetudysltalian firms reaction to the crisis, with a
special focus on the field of innovative activiteesa response to the crisis.

A sample of 555 manufacturing firms located in Erailia-Romagna region were surveyed, in
order to collect information mainly concerning inative strategies, coupled with several other
information about firm level industrial and laborglations and working conditions (Antonioli-
Bianchi-Mazzanti-Montresor-Pini, 2011). The regibleael choice is primarily motivated, because
the regional nature of innovation strategies hanlecognised as relevant, by the recent literature
on the Regional Innovation Systems (RIS), becabheerble of regional subsidies to sustain
innovation projects has grown for Emilia-Romagnang in the last decade and since Emilia-
Romagna is one of the two most innovative regiovith(Lombardia) in Italy (Hollander-Tarantola-
Loschky, 2009). Moreover, a rebalanced emphasisetkalicitly includes the role of ‘Regions’ as
drivers of development and growth is present inrd&aunching of the redefined Lisbon agenda.
Thus, EU growth policy is moving the attention fraaonomic sectors and consequent sector
specialisation, to a more balanced perspectiveatetunts for regional/sector specialisation. This
implies a full recognition of regional idiosyncmatelements, such as industrial relations, local
policy, institutions and networks with specific cheteristics that allow to distribute the risk bét
crisis among all network membér€ainelli-Montresor-Vittucci, 2012).

The work is organised as follows. The second secpoovides a brief overview of the
background literature, which is useful in definthg research hypotheses. The third section reports
the data and the methodology used in the empipigdl The fourth section provides a discussion of

the econometric results, while the last sectidafito conclusions and remarks.

2 The EU policy scenario is currently holding moreation and focus on regional growth, rather thauntry

convergence, to fulfil a long-run economic develepm It is, thus, based more on attention to witbountry

heterogeneity of ‘regional economic stories’. Thecydiarities and idiosyncratic features of EU regichave been
recognised to be a source that has to be empow@iteelnew ‘Smart Specialisation Strategy’ basedtjgd take in fact
Regions as main actors of development, in line wita consolidation and suggestions coming from riecoic

geography’ and geography of innovation realms (f~@avid-Hall, 2011). This new policy emphasis oratig and

regional issues for the future economic developneérEurope is a pillar of strategies that aim dtiae¢ing 20-20-20
goals and future cohesion policy targets from 26aard (see the DG-REGIO paper by Barca-McCann1p0lhe

EC DG JRC IPTS will support implementation of smepécialisation strategies that place regions ethéart of EU
economic growth.
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2. Resear ch background and hypothesis

Several authors have pointed out the linkage betweagovation types and fluctuations of the
business cycle. Focussing attention on microecondrahaviour, Giedeman-Isley-Simons (2006)
distinguish two broad categories of theories ligkimnnovation to the business cycle:
countercyclical (Hall-Blanchard-Fischer, 1991; AgmiSaint-Paul, 1998) and procyclical ones
(Stiglitz, 1993; Barlevy, 2007). The former streafiworks considers the “opportunity cost efféct”
as a main engine to become more efficient duricgsgions. In periods of growth, firms have less
incentives to reorganise the production process@edntrast inefficiencies, because the amount of
foregone profits due to reorganisation activitiesild be very high. However, during recessions,
when the demand for goods is low, such an amouribregone profits is lower and it is more
convenient to reorganise production and labouwgiets. According to this position, investments in
organisational changes and training, which yielddhés over a long period of time (Aghion-Saint-
Paul, 1998), are likely to be more countercycliten other types of investments, such as R&D,
that are cash intensive. The procyclical positmeutses on the cyclicality of R&D activities. As an
example, Barlevy (2007) shows how combining growtia and R&D data the hypothesis of
procyclicality of R&D is supported. The explanatilies both on the constrained financial markets
during recessions, that make it more difficult foms to secure enough funds to conduct the
planned R&D activities (Stiglitz, 1993) and on thkely short-run perspective of firms and
entrepreneurs (Barlevy, 2005). Entrepreneurs kr@av the main gains from an innovation accrue
in the short run, before the competitors learn iandvate on the original idea, securing for them a
new stream of short-run returns; hence, entreprengill be reluctant to invest resources during
recessions, especially if recessions are expégtiast in time, since the short-term gains woidd b
lower than during booms.

Taking the move from this point, we shift our atten to a relatively unexplored set of firm
level relations, in a short term perspective, dyran recession period. As firms are the actors
responsible for the introduction, implementationd adiffusion of innovations, they are the
fundamental (micro) actors through which innovattoggers or slows down (macro) economic
growth and they represent our natural unit of asialyMore emphasis ought to be granted to the
microeconomic perspective through the analysihiefstrategies and behaviours of micro economic

agents, instead of giving too much attention to nmaggregates. In our analysis, the crisis and the

% Other mechanisms leading to high levels of pradiigtare also countercyclical according to AghiBain-Paul
(1998): clearing up or lame duck effect; disciptinaffect and externality effect.
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fluctuations of the cycle become the background ewiech firms operate their strategic choices,
according to their specific characteristics andqrsis strategies.

Our main aim is to investigate whether the morewative firms before the crisis are also those
more active in the innovation fields during thesigj using innovation as a way to exit from the
crisis and to cope with challenges brought by #itef. In fact, the more innovative firms could
have planned (before the crisis) investments in R&MW other innovation activities they are
reluctant to cut, even if demand drops. Moreovecan be argued that the more firms are active
before the crisis, in terms of innovation acti\gti¢he better they are equipped to pursue innavatio
activities, also during the crisis. Although we dot directly aim to test the persistence of
innovation and to answer the question whether dr ‘siloccess breeds success’, our research
hypothesis could be inscribed at the margin ofr@ast of literature interested in verifying such a
persistence over time (Peters, 2009; Raymond-Moladm-van der Loeff, 2010). Indeed, we aim
to verify the persistence of intense innovativeivitats at firm level, but with a short-run
perspective and on the background of an econom&ssson looking at innovation reaction to the
crisis. We can argue that there is a dynamic catiozl over time among innovation strategies; thus,

the first hypothesis is accordingly:

Hp1l Innovation activities before the crisis are relatednnovative strategies to react to the crisis,

pointing to a dynamic correlation of innovationiaities (innovation calls for innovation);

A further aspect related to the linkage betweerowation strategies concerns the issue of
complementary innovation activities. Several wdnkse investigated the effect of a joint adoption
of managerial and organisational practices on enécwariables, ranging from innovation (e.g.
Hujer-Radic, 2003; Bondarouk-Looise, 2005; Pini4dagelo, 2010; Lynch, 2012) to firm’'s
economic performance (e.g. Caroli-Van Reenen, 2@@hiod-Saint-Martin, 2004). As for the
organisation sphere, the same may hold for otheouvation spheres, for which the issue of
complementary activities is less explored: techggloinformation and communications
technologies (ICT), environment and strategiesndérnationalisation. Complementary activities
and practices within each of such innovatgpheresare likely to exist. Whether or not such
complementary nature emerges, when we consideefaéion to the crisis as the output variable, is
an unexplored issue, as far as our knowledge isezord; hence, the following hypothesis is put

forward:



Hp2a Jointly adopting several innovation practicegath innovatiosphereincreases the capacity

to react to the crisis through innovative actioceniplementaritiesvithin innovation spheres)

The complementary nature of innovation activitissnot limited to the boundaries of each
innovation spherewithin sphere), rather, it is likely to hold albetweennnovationspheresEven
in this case, the literature mainly focusses onitimgact of innovation complementarities on firm
economic performance. The prevalent message stegmfrom the empirical contributions (see
among others Aral-Weill, 2005; Laursen-Foss, 2083hat a consistent innovation strategy, whose
building blocks are complementary technological arghnisational activities, leads to productivity
gains. The ‘productivity paradox’ described by Bojlfsson-Hitt (2000) is an illuminating example
of what may happen when firms adopt innovationsT(l@ that case) without introducing
complementary organisational changes that allowtlier full exploitation of the ICT, formerly
introduced. Following Pini-Santangelo (2005), wHeady recognises in labour, organisational
practices and innovative activity of mutually femgliphenomena, as organisational practices
provides “the flexibility which allows firms to proptly respond to the drastic pace of technological
change énd similarly, innovative activity feeds labour orgaational practices by requiring greater
organisational flexibility” (Pini-Santangelo, 200p,254), we can argue that innovatingnimore
than one sphere does provide the firms with the necgssgpabilities, skill base and flexibility
needed to cope with the crisis, through an intemskediversified innovation reaction. Accordingly,

the following hypothesis is proposed:

Hp2b Jointly innovating on different innovati@epheredncreases the capacity to react to the crisis
through innovative actions (complementaritietweerinnovation spheres)

A third set of firm level relations deals with thele of industrial relations on the capacity of
firms to innovate as a reaction to the crisis. Asfprward by several authors, both from theorética
(Metcalf, 2003; Menezes-Filho-Van Reenen, 2003) emgirical (Boheim-Booth, 2004; Blundell-
Griffith-Van Reenen, 1999; Della Torre, 2009) peimif view, the impact of union presence and
activity on firm innovations is not univocal. Thakage between industrial relations and innovation
has to be tested case by case, and in recent g@meomioli, 2009; Antonioli-Mazzanti-Pini, 2010)
we provided evidence of an overall positive linkvbeen good quality (participative) industrial
relations and innovation activities, especiallytba organisational spheteParticipative industrial

* It is worth stressing the positive role that cawyige industrial relations also have for workesgll-being in Emilia-
Romagna manufacturing firms, as pointed out by Al Mazzanti-Pini (2009; 2011).
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relations contribute to a win-win strategic behavidetween management and unions, so that
common goals and gains are pursued within a noeradxal climate, favouring innovation
activity. On the basis of the above consideratwa, may argue that a ‘good climate’ between
management and unions is crucial in times of ecanamisis for containing costs and improving
efficiency, mainly through changes in productiongass and labour organisation, which need to be
shared by a large number of employees.

However, the traditional model @idirect participationhas been challenged in recent years by
the introduction of new human resource managemeatipes, which delegate more responsibility
and autonomy to the employees (Santangelo-Pini1)2@4 model of direct participation, without
the mediating role of unions, has grown side byeswith the indirect participation model,
qguestioning the relevance of union representataedirm levels and lowering their appeal:
management practices addressed to increase emplalyexet participation may increase job
satisfaction and job empowerment as well, redutiiegscope for firm-level unions representatives,
since the latter could become redundant, accotditige employees (Antonioli-Pini, 2005; Machin-
Wood 2005; Pini, 2005). Thus, it might be the c#isat a more direct participation model
substitutes for the indirect one, making the relatbetween management and employees more
relevant in sustaining innovation activities duritigg crisis than the relation between firm-level

union representatives and management. This ledtie tollowing two hypotheses:

Hp3a A good quality industrial relation climate befotlee crisis is positively related to the
adoption of innovation strategies to overcome thisit challenges, since a high level of
participation is functional to adopt innovation igittes that are shared by a large amount of
workers (‘smoothly’ implementable);

Hp3b A direct participation model overshadows the rolethe traditional indirect participation,
emerging as the leading industrial relations drigean intense innovation activity to tackle the
challenges brought by economic downturns.

Finally, the last set of firm level relations conte firm economic performance and innovation
activity. This issue has attracted the attentioeesferal scholars, interested in evaluating theaohp
of innovation on firm performance (see among otl@appelli-Neumark, 2001; Zwick, 2004, 2005;
Arvanitis, 2005; Black-Lynch, 2001; Janod-Saint kfar 2004). However, for the aim of the
present work it is appropriate to reverse the gomesare the best performers before the crisis also

those that intervene more intensively on innovatamtivities during the crisis? The reversed
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guestion is of relevance in the light of the cretliinch ‘imposed’ by the financial crisis to
economic agents. Because certain types of innavagspecially activities linked to product
innovation, which usually rely on R&D investmendése cash intensive, we expect a positive link
between performance and intensity in reaction ® ¢hsis through innovation strategies. The
‘accumulation effect’, driven by a successful p#isat results in high levels of economic
performance before the crisis, may influence thpacay to innovate during the crisis. This
dynamic relation also results in a process of seléction of the high performers as the group of

most reactive firms.The fourth hypothesis can be formulated as:

Hp4 The economic performance in the pre-crisis persogositively linked to the reaction to the

recession through innovative action.

3. Empirical framework

In order to test our research hypotheses, we Ihasaralysis on micro-level data coming from a
unique dataset concerning a sarfijpie555 Italian manufacturing firms with at leagt @nployees
located in Emilia-Romagna region (tab. 1), NUT el of analysis, which counts th8 vegional
GDP in Italy and creates the®3regional industrial value added, counting aroumel 7% of the
ltalian populatiof. Moreover, the region is one of the two most iratixe regions in Italy, with
Lombardia, as stated by the Regional Innovationé&mmard (Hollander-Tarantola-Loschky, 2009),
which classifies Emilia-Romagna as a medium-higiovrator region. In addition, the presence of
industrial districts, mainly composed of small- amedium sized enterprises strictly intertwined,
well marked entrepreneurship spirits, conjugated tieep-rooted unionism and to common social
and cultural values, constitute the elements oftvitas been called the “Emilian model” (Amin,
1999; Brusco, 1982). Such elements sum up to igeatiRegional Innovation System (RIS),
although with some peculiarities (Miceli, 2010) tth@ad Evangelista, lammarino, Mastrostefano

and Silvani (2002) to define it as an informal teag systent.

® In a sense, the process underlying the firm deeitl implement innovation activities with a highensity, in order to
react to the crisis mirrors the Melitz (2003) modal productivity and trade: in that model, the mpreductive firms
are those that ‘self-select’ as exporters, wherosag to trade, while the least productive firmseentually forced to
exit.
® The random sample is stratified by size, provifgeographic location) and sector. It is well repreative of the
population, showing only minor distortions (tab. 1)
! Italian territory is subdivided into 20 regions.
8 Data come from ISTAT (ltalian National InstitutéStatistics)
° See also, Marzucchi-Antonioli-Montresor (2012), the relationships the Emilia-Romagna manufacturings
develop with research organisations and univessitieated both within and outside the regional bosd
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Table 1 here

The original set of information we use was colldcterough phone interviews with the firm
managements in 2009, and was based on a structirestionnaire, subdivided into several
sections: the firm in the crisis, organisationahawmation, training, technological innovation,
environmental innovations, ICT, internationalisaticfirm performances and firms descriptive
characteristics. Almost the totality of the dat&éers to the pre-crisis period (2006-2008), unless
those concerning firm economic actions (innovafjaadopted to react to the crisis, which refer to
the 2009. Finally, as expressed by a version ofQbehran test (tab. 1) for sample distortion, we
have acceptable results.

The survey data have been merged with balance dagetcoming from the Bureau Van Dijk-
AIDA database. The time span covered by such dadéas to the period 2006-2008. The choice of
the period was made in order to homogenize the @ifrtee accounting variables with the survey
ones (see section 3.1). The firms covered by balaheet data for all of the three years, are
significantly less than the 555 surveyed firms (t2band appropriate methods were used to solve
the missing data problems in the empirical analy$ise chosen accounting variables, labour
productivity (VA/EMP), profitability (PROFIT/EMP) rad cash flow (CASHFLOW/EMP) per
capita, aim to provide a picture of the overallfpegnance for the period 2006-2008 that can,

potentially, affect the capacity to react to thisisrwith innovative activities.

Table 2 here

3.1 Empirical model and variables
Provided that we have at our disposal a wide rasfgaformation and given the considerations
reported in the second section, it is possibleetaup the reduced form model as follows in order to

test our research hypothesis:

(1) ACTION_INNQ 2009 = 0o+ o 1j2006-200FIRM_SPEC) + o 2i2006-200INNO)+ o 3i2006-2006INDREL )+014i 2006-
200d PERF) + €

wherei identifies the single firm, and 2009 and 2006-208@resent the periods considered,
FIRM_SPEC identifies the vector of firm-specificachcteristics, INNO is the vector of innovation
variable, INDREL encloses the industrial relati@aspects and PERF is a vector of performance

variables. A full description of all the covariaiesgprovided below.



The convenient specifications to test the singlpollyeses are reported in Section 4 where the
results are discussed. The main econometric isgedsickled in the following way.

As far as the endogeneity problem due to simultgrisiconcerned, it is possible to mitigate
such a problem by exploiting the diachronic natofdghe variables involved in the regressions,
since the variables on the left-hand side are ntedsan a different period, with respect to those on
the right-hand side (Michie-Sheean, 2003). We avara of the fact that testing our hypothesis
amounts to testing dynamic correlations in a matiste framework, rather than causal
relationshipsAs for the unobserved heterogeneity issue, we odntieat the high number of firm
structural variables coupled with relevant covasatapturing managerial attitudes allow to deal
with large part of firm specific heterogeneity (ldlid-Becker, 1996), often attributable to the
different managerial attitude$.

Firm specific characteristics (FIRM_SPEC)

The structural variables used as controls aim pitucag some firm specific elements and also
peculiar characteristics of the production con{€RM_SPEC). Within this group (tab. 3) we have
the usual sector dummies, size dummies and alsayebgraphical location of the “registered
office” of the firm, the “openness” to internatidnmaarkets provided by a variable capturing the
percentage of turnover made on international marlaid the belonging to a national or
international group. It is also known whether ot aofirm is a supplier, and the percentage of
turnover made as a supplier. The workforce strecturterms of manual and non-manual workers,
is another element potentially influencing both #tisorptive capacity of the firm and its innovative
propensity and, as such, is included among thera@lgsntSuch controls are thought to be partially
exogenous elements influencing the propensityriovate. Coupled with such controls, we also use
other firm specific variables, strongly relatedthe strategic decisions of the firms, that help in
explaining the propensity to adopt more or lesernsé innovative intervention. Indeed, we classify
the firms in terms of their pre-crisis behavioudasf their propensity to prefer ‘active’ policies t
be implemented by policy makers to overcome thzatities brought by the recessith.

Another set of less usual controls, which captdires specific aspects, is given by the indexes
concerning workers conditions. The higher the indée better is worker welfare, along several
dimensions of the working environment (worker eff@conomic incentives, degree of autonomy

and responsibility, injuries, etc.). If worker waé is high, it is more likely to observe satisfied

1% 1n synthesis, although we acknowledge the poteptizsence of endogeneity, we do not directly askitbe issue
here. It certainly remains as an issue to cope wiftture developments of the analysis, relatethélinkage between
innovation and firms’ economic performances.
™ Information on this kind of propensity is given &yecific questions in the questionnaire. Theyaamdlable from the
authors upon request.
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employees, which might translate into more prodeectnd innovation-oriented employees (e.g.
Bartel-Ichniowski-Shaw, 2005).

Finally, we also know whether or not each firm reed subsidies to support innovative
programmes in the past (2004-2006), mainly rel&eR&D projects with specific characteristiGs.
The role of such subsidies may endure in time,itepthe beneficiary firms to be more innovative,

and better equipped to cope with the challengesdioby the recession.

Table 3 here

Pre-crisis techno-economic profile of the sampled firms

The set of “core” covariates is composed of vaaaldapturing past (2006-2008) (a) innovation
activities (INNO) of the firm in several spheresdfinology, organisation, training, environment,
ICT), as well as internationalisation strategiels) {ndustrial relations quality (INDREL) as
perceived by the respondents and (c) economic mpeafoce (PERF) (tab. 4). Each subset of
variables allows us to test the hypotheses listeskiction 2.

The first subset (INNO) of covariates is assumetiaee relevant linkages with the innovative
activity in the crisis and it allows us to test Hpdp2a and Hp2b. Specific and composite
innovation indexes, as well as the interactions ragnthe latter, are included in a first set of
specifications, as fully described in Section 4sdndoing, we are able to depict whether the Emilia
Romagna industrial system copes with the crisidening the distance between leading innovators
and the other firms and, possibly, moving towareka®n more pronounced regional specialisation.

With the second subset of core covariates (INDREAg, aim to test the expected positive
linkage between cooperative industrial relationsl @he propensity to innovate, as has been
demonstrated in our previous works (Antonioli, 208ntonioli-Mazzanti-Pini, 2010). In so doing,
we are also able to test whether or not the intpadicipation model is capable of providing firms
with the capacity to react more intensely to thsigror if it is the direct participation model e
more closely related to such a capacity (Hp3a go@bii

Finally, with the last subset of covariates, gibgrperformance indicators (PERF) for the period
2006-2008, which are constructed on the basis @nba sheet variables, we want to verify the
relation between the pre-crisis economic perforraaged the capacity to robustly intervene with

innovation during the crisis (Hp4).

2 The regional subsidies have been provided in taendwork of the PRRIITT program: Regional Prograor F
Industrial Research, Innovation and Technology $i@m For recent results on the impact of PRRII3de Antonioli-
Marzucchi-Montresor (2013).
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Table 4 here

Because of the number and nature of our covanagedirstly, check for high levels of bivariate
correlation, in order to exclude potential problethee to multicollinearity. The main relevant
covariates do not show very high levels of corretet (tab. 5). However, the risk of multivariate
collinearity cannot be excluded and a check fag @¢onducted in the econometric analysis, through
the use of the Variance Inflation Factor (VIF) icator.

Table 5 here

The dependent variables: innovative action to react to the crisisin 2009

Our dependent variables are given by innovativetiaas to the challenges brought by the crisis
(ACTION_INNO). Less than 1% of the interviewed fsrdeclare a null reaction to the criidn
more detail, we asked the management whether qr amwt with which degree of intensity,
innovative interventions on product, process arghwoisation/HRM factors have been adopted to
cope with the crisis (tab. 6). An average of thensity of reaction of all the three dimensions is
given by the ACTION_TOT index, which is an arithmetverage of the values of the three specific

indexes of reaction.

Table 6 here

Each index of reaction is the expression of theaye intensity degree of the intervention. As
shown in table 6, the average degree of interventitensity is quite high and close to a ‘strong’
degree for all the three typologies of action. Aglele, the firms are slightly more privileged with
an intervention on the process dimension, rathan tn product and organisation. This result is,
somehow, expected if we consider, according tathmtercyclical linkage between recessions and
innovation, the bad times of the business cyclevaglows of process/organisational changes
implemented by the firms, which they are reluctantindertake in periods of growth, because of

the higher opportunity costs. Overall, we may $&t firms of our sample are not inactive in front

13The answers could be affected by a potential ti@aegnitive nature. In brief, if a manager has ikiseage of being
active and an innovator, it is likely he/she belsaae an active and innovating manager, in ordevtad dissonance
between his/her self-image and his/her behavidure.same manager when asked about the innovatimityagvithin
the firm could tend to over-estimate it, in ordemrémain consistent with the image he/she hasrofherself, even if
the level of innovation activity is low. In syntheswe could have what is called a problem of ctigmidissonance
here: if real events (low innovation activity) dotrprove deeply-held manager beliefs (being anvating manager)
this generate a psychological discomfort so th&Hheewill respond through distortion and denial ¢wlasked, he/she
still confirms a high level of innovation activityithin the firm). Unfortunately, because of dat@dbomings, we are
not able to control for the actual presence of sagroblem of cognitive dissonance, for which wieréo Akerlof-
Dickens (1982); Hosseini (1997); Oxoby (2004) andtB (2009).
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of the crisis, rather, they are active in reactiogt by implementing different strategies, ranging
from the expected cost saving/efficiency gainingitsgies (ACTION_PROCY to the less likely
strategies aimed at increasing profits, due to drigavel of competitiveness secured by further
product innovations (ACTION_PROB) and by the construction of a more skilled/satifie
workforce (ACTION_ORG_HRM}®

4. Reaults

Our discussion of the results develops in orddesb each hypothesis at a time on the basis of
the general framework defined in equation (1).

Since firm specific characteristics are includedlirthe specifications, it is convenient to discus
their evidence here. Only the significant firm dgfiecharacteristics are discussed, but their tesul
are not reported in tables 7, 8 and 9 for spacestcaint. A first general evidence is that the
significant controls maintain their level of signdnce across the diverse specifications. It is als
worth reminding that the set of firm specific chaeaistics we use largely outperform the standard
controls used in the empirical literature, allowimgto capture much more firm heterogeneity, with
respect to other empirical works.

Starting with the discussion of the results, thibgve that being a small- or medium sized firm
(50-99 employees) might help coping with the crigisough the implementation of innovation
actions, especially those actions related to humesource management and organisation
(ACTION_ORG_HRM). The flexibility granted by the afhsize might be at the basis of a quick
reaction, in the way that labour is managed anditheis organised, to the challenges brought by
the crisis. Firms belonging to an industrial gralpw a less innovative behaviour in the crisis,
especially on the side of product innovation (ACNIGPROD). A tentative explanation is that
groups might internally redirect their innovatioffioets in order to address them towards markets
where such efforts are potentially more valuablerddver, an additional strategic behaviour for
groups could be that of delocalising the producpoocess instead of reacting through innovation.
In synthesis, the different options the groups retvieir disposal to cope with the crisis chalkshg
possibly reduce the probability of innovation inimtion.

A negative coefficient is also associated with suppliers. In this case, we may argue that
suppliers are likely to be the link of the prodaoatichain that suffers more from the cash constraint
deriving both from the financial sector and frone theferred payments of their clients, represented

4 Absence of any action in the process dimension 8ofirms.
15 Absence of any action in the product dimensiori®firms.
16 Absence of any action in the HRM/ORG dimension#dirms.
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by other - frequently larger — firms (Cainelli-Moesor-Vittucci, 2012). Another general result
concerns the positive significant coefficients dlsuassociated to the firms ‘proactive behaviour’
(PROACTIVE). The latter means that a firm is dynamni the pre-crisis and that it has a vision of
what the policy makers should do in coping with thisis that involves stimulus to the aggregate
demand and to the development of human capitalsd fioms sharing such characteristics seem to
have a higher capacity to innovate during the rigiinally, another ‘pillar among the firm
characteristics is given by the importance of piowg the employees with a good quality working
environment (WORK_COND_P). This index, that inclsdpositive elements of the working
environment, is positively related to the innovati@action of the firms: especially with product

and process elements.

4.1 Innovation before and during the crisis: does innovation call for innovation?
The first specification we use to test Hpl and HipZ&ows the results as reported in table 7 and

assumes the following forms:

(23) ACT'ON_'NNonogz oot o 1i’2005.200£F|RM_SPEC)"‘ o 2i’2005_200£SPEC|F|C_|NNO_'NDEXES)+ Q't
(2b) ACTION_INNQ,2006= 0o+ @ 1i,2006.2006FIRM_SPECY @ 21 2006200COMPOSITE_INNO_INDEXES) +;¢

(ZC) ACTION_INNszoog: (X0+ o 1i’2006_200£F|RM_SPEC)'|' o 2i’2006_200£|NNO_INTERACTIONS}7+ Q’t

where the dependent is in turn, for each specifinatn overall measure of reaction to the crisis
(ACTION_TOT), a reaction on process innovation (AON_PROC), a reaction on product
innovation (ACTION_PROD) and a reaction on humasougces and organisational aspects
(ACTION_ORG_HRM). The FIRM_SPEC vector encloses tinen specific characteristics, the
SPECIFIC_INNO_INDEXES vector is given by the inntea indexes capturing specific elements
of the innovation activity within each innovatiophrere, the COMPOSITE_INNO_INDEXES
vector encloses indexes for each innovation sphehech are constructed on the basis of the
specific innovation elements, and finally, the wectNNO_INTERACTIONS is given by the
multiplicative interaction between couples of comip@innovation indexes.

Looking now more closely to each specification, natice the relevant correlation of several
‘before-crisis’ innovative practices with the ins#ly of reaction (Hpl). Two pillars of the
organisational sphere, changes in both labour anduption organisation (LAB_PRACTICES and

" The composite indexes we chose to interact wenéremk around their mean in order to construct mlidtative
interacting variables (INNOxXINNO) that are not edated to each other, so that we can include theitheé same
specification avoiding multicollinearity problems.
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PROD_PRACTICES), are positively linked to the o¥ereeaction intensity and to the
ACTION_ORG_HRM. A mixed evidence is instead asatad to the training sphere. On the one
hand, we have a positive and significant coefficiien permanent employees covered by training
programmes (COV_PERM), pointing to the important@ew skills and competences to sustain
innovative organisational/HRM activities during tbesis. On the other hand, we find a negative
sign associated to the variable capturing the vadenof competencies covered by training
programmes. The result is quite puzzling, but gmibe due to a sort of threshold effect: widening
too much the competencies in the pre-crisis tunidmbe an obstacle to further innovation actions
in the recession phad®.

For the technological sphere, INPUT_TECH is posliMinked both with the overall reaction
and with product and process reaction. Finallyp &g activities covered by ICT (ACT_ICT) are
positively related to process innovation in thesisti This list of relations outlines the importamde
past innovation for the firm capacity to implementovation activities during the crisis as a way to
answer to the challenges brought by the crisidfjt®®nfirming the validity of Hpl for the

covariates belonging to several innovation spheres.

18 Such a result holds for specific types of compeiEnand innovative reactions. A check on the $jgetipes of
competencies shows that ‘technical competencied’ ‘arganisational/relational competencies’ are the elements
out of four (see tab. 4) to drive the sign andléwel of significance. On ACT_PROD the ‘technicahwpetencies’ and
on ACT_PROC the ‘organisational/relational competesi show negative and significant coefficieiResults are not
reported for space constraint, but they are aviailapon request.
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Table 7 here
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We now question whether or not some forms of synesgst among pre-crisis innovations that
exert an effect on the capacity to implement intiovaactivities during the crisis (tab. 7): Hp2a
and Hp2b. With Hp2a we aim to test the existenceitifin innovation sphereomplementarities.
For both INNO_ORG and INNO_TECH we may claim thia¢ thature of innovation activities
within each of the two spheres is synergic: indeech composite indexes are significant and have
relatively larger coefficients with respect to theipecific elements, which also emerged as
significant.

For the ICT sphere, the presence of potential cemphtarities seems to emerge more robustly,
since the composite index has a positive and sogmt coefficient for ACTION_TOT and
ACTION_PROD, while the specific indexes are notatetl to such dependents. In this case, a
complex strategy of joint introduction of differetyppes of ICT, accounting for several managerial
activities and objectives (Electronic Data Interuyp, Enterprise Resource Planning, etc.), seems to
create a background over which a more intensiveticeato the crisis is feasible.

Also noteworthy is the (weak) relation of the ennimental innovation (INNO_ENV) composite
index with ACTION_ORG_HRM. This result may be imsrted as the capacity to integrate
environmental innovation with other organisatiofedtors, mainly involving the management of
human resources and organisational aspects. WhaibRkran integration is capable of bringing the
firms out of the crisis along a sustainable path msatter of interest for future works.

The last set of results is provided in order tafyehe Hp2b, which is only marginally supported
by our evidence. A quite robust evidence suppgrtins type of complementarities emerges only
for training and environmental innovation (TRAINxKEN for the overall reaction and both for
process and organisational/HRM aspects. We mayedtgt the small fraction of firms engaged in
environmental related innovation activities is dyma and possibly more flexible than the
counterpart not involved in green strategies. Siytamism is supported by investment in workers’
human capital and it persists over time, even per@od of deep recession, leading these firms to
react more intensively to the crisis challengessoAlthe interaction between technological
innovation and ICT (INNO_TECHXICT) is robustly redd to the reaction intensity in
organisational/HRM aspects. Firms involved in coenpéntary technological and ICT innovations
before the crisis seem to be aware of the needhirintroduction of further complementary
organisational and human resource practices to leongmt the technological/ICT ones, also in
time of crisis.

The two interacted terms slightly and negativelgngicant INNO_TECHXINNO_ENV and
INNO_ORGXINNO_TECH seem to point to a sort of trafebetween high levels of innovation

intensity just before the crisis on different inatien spheres and the capacity to innovate during

16



the crisis for product innovation and for the oVleiradex of reaction'® Although the evidence is
very weak, a tentative explanation might be that ithtense innovative effort in such specific
innovation spheres makes firms equipped only td&léathe crisis challenges in virtue of the
innovation activity made before the crisis. Anotlpeissible explanation may lie on the fact that
most dynamic firms, in terms of these specific despof innovations, could have been more
strongly displaced by the crisis, because they wege moment of change and they were possibly
financially stressed.

In synthesis, the evidence points out how the iation persistence, before and during the crisis,
can be attributable to a tradition of incrementaavation and accumulation of competences, over
time (see Antonioli-Bianchi-Mazzanti-Montresor-Rii@011 for a detailed description of Emilia-
Romagna manufacturing firm innovation strategigs):more innovative firms had been in the past,
the more innovative during the crisis they tendbéo It is likely that such ‘path dependency’ builds
on the basis of existing competencies and capabilihat had been widened and developed through
organisational changes and technological innovakiefore the recession. The role of synergic
innovation activities is also confirmed, especiallythin the innovation sphere, while the
complementary nature of innovation activities beglag to different spherevétweeninnovation
spheres complementarities), that usually emerg#s neference to economic performance, is less

evident.

4.2 The industrial relations climate: how do firm-level employment relationships influence the
reaction to the crisis?

In order to test the Hp3a Hp3b hypotheses we s#taifpllowing specifications:

(3a) ACTION_INNQ2005 = b+ D1 2006-2006FIRM_SPEC)+ i 2006-200COMPOSITE_INNO_INDEXES). bs; 2006.
200{INDREL_COMPOSITE_INDEXES) +u

(3b1l) ACTION_INNQ 2009 = b+ 14 2006-200FIRM_SPEC)+ 13 2006-2006 COMPOSITE_INNO_INDEXES). by 2006-
200dINDREL_SPECIFIC_INDEXES) +u

(3b2) ACTION_INNQ2000 = b+ byi2006-2006FIRM_SPEC)+ by 2006-200COMPOSITE_INNO_INDEXES). bs; 2006.
200{INDREL_SPECIFIC_INDEXES_BY_INNOVATION) +

where ACTION_INNO and FIRM_SPEC vectors are deafias before (see specifications 2a, b,
and c), the COMPOSITE_INNO_INDEXES vector is themea as in specification 2b,

it is worth stressing the low level of significanaithe coefficients (10%), especially in a crosst®n environment.
17



INDREL_COMPOSITE_INDEXES is made of two main indidt relations variables, one
(UNION_INV) capturing the cooperative nature of ttedation between unions and management
(indirect participation), and the other (EMP_INVapturing the same participative relations
between employees and management (direct parimipaiThe INDREL_SPECIFIC_INDEXES
encloses more specific participative variables asscdbed in table 4. Finally, the
INDREL_SPECIFIC_INDEXES_BY_INNOVATION is a furtherefined set of variables that
captures the degree of unions and employees ‘gation’ in the decisions concerning each
innovation sphere.

We, thus, capture both the correlation of coopeeatidustrial relations with the reaction to the
crisis and the potential substitution effect betwawlirect and direct participation.

It is worth stressing that the analysis is condiidt the firms with union representativisa
sample of 402 firm&*

As we can see in table 8, the main composite irdleXéoth direct and indirect participation,
which capture less adversarial employment relaktipss are not significant. This means that a
general involvement of unions and employees igelated to a high level of innovation reaction to
the crisis. This first evidence would leave us éogider a participative industrial relations climat
substantially neutral. However, if we refine ourablsis by looking at the specific degree of
involvement, we find that having implemented a psscof bargaining with unions (on changes
over the innovation spheres) before the crisiorsetated with a high reaction capacity. The lisk i
more robust for the overall reaction to the crasnsl less for the other specific strategies, butaf
couple this evidence with the quite robust andtp@siinkage of employees involvement, although
through simple information, with product innovatiare can argue that Hp3a is not rejected. The
interpretation behind this evidence could be thatmediating role of the unions is important, in
order to smooth the adoption of innovation actegtthat may have a possible negative outcome for

the employees (e.g., process changes in ordedtmeehe labour costs).

% In such a way, we are not forced to arbitrarilypirte a value in the industrial relations variabiescerning the
unions/management relationships for those firmb wit union representatives.
1 Because the employees involvement may be presisntwhere union representative are not presedtpassibly be
even wider where unions are absent, we also ruressipns for the 153 firms without unions, in ortewerify the
influence of employees involvement. The results usl that employees’ involvement does not have siggificant
impact on the innovative reaction in the crisise Thsults are not reported due to space constrairihey are available
from the authors upon request.
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Notwithstanding the challenges brought by the diffn of managerial practices addressed to
increase the employees involvement without the atedj role of the unions, it appears quite clear
how a participative industrial relation climate déavs firms addressing innovation strategies.

Looking at the specific indexes of unions and erygés involvement on each innovation sphere,
we notice that the higher the employees involvenmntenvironmental related innovation, the
higher is the reaction capacity of the firm, whilee union representatives involvement on two
single innovation spheres, environmental innova#dad internationalisation, shows some negative
relations with the capacity to innovate in the istisSThe same is also true for the employees’
involvement on internationalisation strategy whba tependent is innovation in product related
activities. It seems possible to infer that, foe tehare of firms undertaking environmental
innovation, the employees’ involvement representglament that improves firm capacity to react
to the crisis through further innovation. Hypotlse$ip3b finds weak partial support. We are
looking, although through a static picture providedour data, to a likely process of ‘relevance
transfer’, from indirect to direct participation dhe employees in the decisions related to
environmental innovation activities.

In synthesis, we may argue that the strategic i@athrough intense innovative actions is also
supported by a pre-crisis participative industrigitions climate, when participation has to be
intended as indirect participation. The role of ams acquires importance in a phase of deep
production contraction. We argue that the strateficices adopted to deal with the crisis need
more consensus and cohesion between social partiasperiod of economic downturn than in a
stable or growing economic environment and non-esdr&l relationships between management
and unions may provide such a consensus, morecthaioyees’ direct participation. However, the
latter emerges as important especially for firm®ined in environmental innovations, pointing to a
process of substitution between indirect and dipacticipation, that might have been delayed but
not stopped by the economic crisis. This has revibe role of unions as institutions to deal with,
faced with grievances and conflicts, more frequiiming an economic downturn than in a stable

phase of the economic cycle.
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4.3 Does past economic performance act as a base upon which to rely in order to innovate during
thecrisis?

Because both innovation and industrial relationsl &howledge to our investigation of
innovation reaction, we keep them in this lastagetpecifications, to which we add past economic

performance$?

(4) ACTION_INNQ 2009 = Cot Cij2006-200FIRM_SPEC) + i 2006-2006 COMPOSITE_INNO_INDEXES). Csi 2006-
2004INDREL_SPECIFIC_INDEXES) + £2006-200dECONOMIC_PERF) + ¥

where the vectors FIRM_SPEC, COMPOSITE_INNO_INDEXES and
INDREL_SPECIFIC_INDEXES are as in the previous ieest and the vector ECONOMIC_PERF
is given by three account indicators that are esqwé in rate of growth for the period 2006-2008:
value added per employee, cash flow per employdeeofit per employee.

In order to overconfé missing values flaws, we implement the Multipleplmtation (M)
proceduré* The MI procedure is reasonable if we assume Hentissingness pattern is at least a
Missing At Random (MAR) pattern, that is to saye tiprobability that data are missing does not
depend on unobserved data, but may depend on eblsdata” (Stata Manual, 2009, p.6). In our
case, we are able to control for the variabledylike induce the missingness pattern, such as the
firm dimension: the smaller the firm, the highee throbability of having missing values in the
account data. Hence, we are confident in definhmg missingness pattern of account data as a
MAR.

We notice, in table 9, that there is no relatiopshetween pre-crisis growth of performance
indicators and firm capacity to react in an inteng®y, hence, Hp4 is not supported by our
evidence. The absence of any significant relatsoa signal of the potential disrupting effect of th
recession on the ‘traditional’ linkage between wetton and economic performance, as pointed out
by many scholars, notwithstanding the causal nexuksthe causality direction (see among others

the recent contributions by Coad - Rao, 2010 antl, B811, for an assessment of the linkage

22 Here, we return to the 555 firms, although indabtelations variables are used. Since we arengdr interested in
the relation between industrial relations and iraie reaction (we analysed such a relation inptleeeding section),
but we do not want to lose relevant information, dexided to fill in the missing values in the intlizd relations
variables with zeroes (0s).
% With missing values, originally in the account k&t and those generated by the processing of ate the
remaining observations are 233. The analysis ruthnlimited subset of observations provides simiesults with
respect to those presented in table 9. Evidenaeaiable from the authors upon request.
4 The procedure creates multiple datasets on the bhthe original one. We decided to generate f2hi@m, in order
to reduce the sampling error. The original missiatlies are replaced by ‘plausible’ values. All dowariates used in
the regression model (the completed model), asagaihe outcome variables of such model, are @sd as predictors
in the imputation model, in order to avoid missfieation in the imputation model. The analysis lné tompleted-data
model is then performed over the 20 datasets amdetbults are combined in a single result (seeSdtall Manual,
2009, for further information).
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between innovation and economic performance). Hesxe,find a different evidence; it is as

different as the innovative reaction to the crisith respect to the business-as-usual innovation
activity during stable periods of the economic eydhis evidence means that the reaction of high
performers is not dissimilar to the reaction of pperformers, before the crisis. The disruptive

nature of the crisis breaks the positive linkageveen economic performance and innovation.

Table 9 here

The specific evidence reported in tables 7-9 istlsgised in table 10, in order to provide a
meaningful set of results that can be easily reteto the hypotheses.

Overall, it is clear how the first set of hypothgseelated to the linkages among innovations
before and during the crisis, is largely suppotigdur evidence. The same holds, although with a
lesser degree of robustness, for the relationshgis/een participative industrial relations and
innovation reactions, while there is no evidence ofexus between economic performance in the

pre-crisis, and innovation during the recession.

Table 10 here

5. Conclusions

The present work shows the reaction of Emilia-Ramaamanufacturing firms faced with the
economic downturn, by means of econometric anglymsed on data from a structured survey
carried out in 2009.

The econometric exercise provides evidence forntlagn research hypotheses concerning the
linkages between pre-crisis innovative strategeesnomic performances and industrial relations
and the capacity to react to the crisis througlthr innovation activities. In a sense, we are
investigating whether the Emilia-Romagna manufactufirms have the resistance to survive the
economic crisis and to resurge in the medium ruores of the leading industrial manufacturing
system. On the basis of our evidence we can praode tentative considerations.

The reduced-form model, with innovative activitiesthe recession as dependent variables,
clearly shows how some firm specificities are intaot in sustaining innovation as an instrument to
react to a downturn. Because it is not straightésdvto think about innovation as a means to
overcome the recession criticalities, we consitler ¢tharacteristics that positively impact on the
innovative strategies in the crisis as extremelguvant. Indeed, it seems that the crisis has to be

considered, to some extent, more as a period afigghgMensch, 1979) rather than inertia for
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Emilia-Romagna manufacturing firms, given the desdaintensity of innovation. Furthermore, a
sustained innovative activity may contribute inractal way to the survival and to the competitive
capacity of the firms at the end of the slowdove higher the innovation intensity in the crisige t
shorter will, probably, be the shadow cast by thsisupon the future. The capacity of firms to
maintain a certain coherence between innovatiategjres, before and during the crisis, is a point
of strength of the Emilia-Romagna manufacturinghéir the recession phase does not interrupt the
innovation path.

Globally, the analysis of the dynamic relationswesn pre-crisis and during-crisis innovation
activities clarifies the complex nature of the imation strategies. Complementarities among
innovation activitieswithin each innovation sphere clearly emerge, while th&iscnature and
strength seem to weaken the complementaryldetlweennnovation spheres.

A further important element for the implementatarall the innovation strategies in the crisis is
the connotation of the industrial relations climdkee more participative the relations are, thedoet
this will be for the innovation intensity duringetlerisis. The analysis on industrial relations atgpe
points out the importance of indirect participatiminthe employees through union representatives,
but also the relevance of direct employees’ pagrditton. The dialogue between management and
unions turns out to be important in times of crisis ‘driver’ of a superior capacity to react te th
crisis through innovation. Although the social d@glie and the industrial relations system have
been undermined in the last decade, for severaonsa- ranging from critical government
orientation towards the social dialogue, to theéklat capacity of the unions to provide a unified
front and, at firm level, to the diminished qualdf the union representatives, which hampers the
capacity of the union to resolve, in an efficient &fficacious manner, the manifested grievances -
the firm level industrial relations climate, oriedtto cooperation, rather than to conflict, is apo
of strength of the Emilia-Romagna production model.

The same does not hold for the pre-crisis econgaitormance effect. The substantial lack of
significance of economic performance indicators pted with the results of past innovation
strategies tell us that it is not the economicdreha firm which supports innovation activities in
the crisis, rather it is its innovation dynamisnidoe the recession: in a sense, innovation cafls fo
innovation. Hence, the lack of economic performatmek-in emphasises the role of various
innovative drivers and encourages firms to adopbwations to tackle downturn periods.

Our main results translate into clear recommendatio policy makers and social actors. The
first one concerns the strategic choice to innavBeiés should be a priority in positive phaseshaf t
economic cycle, because it helps in sustainingithrecompetitiveness, and also because it creates

the capacity to cope with the crisis challengesa iway that can lead to a smoother exit from the
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economic downturns. Thus, on the one hand, therfianagement is called upon to be dynamic on
the innovation side and, on the other hand, redigodicy makers should be aware of the
importance of policy programmes aimed at sustaimioigonly firm innovation activities, but also
those elements that help to connote a regionalvetium system. One of these elements is the
social dialogue among the economic actors. Indeked, main second insight concerns the
importance of fostering social dialogue. The lattems out to be a powerful instrument to
accommodate different innovation strategies.

The evidence suggests that designing a consisteht@herent innovation strategy could help
firms in constructing their capacity to react te tdownturns through innovation. This can be

thought to be an exit strategy, potentially capallereating post-crisis competitive advantages.
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Summarylnnovation Strategies and Economic Crisis: Evigefiom Firm-level Italian Data
(J.E.L. L1, L23, L6, J53, O3)

The disruptive economic downturn of the period 2Q089, forced industrial firms to implement straésg in order to
survive and to generate new competiveness soutnes.of such strategic behaviours regards the wagtefvention

on several innovation areas through different sgias. Disentangling the effect of pre-crisis addpinnovations,
industrial relations quality and economic perforecamn such strategies may be of extreme relevanemadlyse the
nexus between the reactions to the challenges btdygthe crisis and the capacity of the firms togetively tackle
economic downturns.

The present work provides an empirical analysishenbasis of more than 500 Italian manufacturingdilocated in
Emilia-Romagna region. The results suggest thetengge of strong relationships between pre-crisisovative

activities and the capacity to react to the chakenbrought by the crisis. This happens througbuative strategies,
whose contents are mainly product (technologicainmetitiveness), process and organisation/[HRM intieea
dimensions (cost competitiveness/efficiency gaipirgomplementary innovative activities emerge akew factor.

Industrial relations quality is also related to #teategic reaction to the crisis: more particiatindustrial relations
support the adoption of diversified types of inntiva strategies. There is, instead, no evidence ation between
past economic performance and innovation actiorisarcrisis.
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