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1 Introduction

Contemporary economic analysis is largely subject to rabearre schizofrenic syndromes. On
the one hand, over the last thirty years or so, macro thebaes tried to squeeze the interpretation
of whatever aggregate dynamics down to some sort of deetboretic framework in which the
increasingly mythical “representative agent” was doingra action. Whatever statistical properties
of the time-series, being it productivity and GDP growthcfluations, employment, investment,
had to be explained as the equilibrium outcome of some stpditied inter-temporal maximization
exercise by such an agent. Dynamic Stochastic GeneraliBguih models are the dominant genre
in this spirit. On the micro side largely the opposite hasteeqed. Empirical analyses drawing upon
an increasing ensemble of micro longitudinal datasets paweerfully highlighted the ubiquitous,
large and persistent heterogeneity in all dimensions ohlegs firms’ characteristics and dynamics
one cared to look at.

This Special Section dhdustrial and Corporate Changadds both to the statistical evidence
on the various dimensions of micro heterogeneity and on geswliverse interacting entities make
up for more aggregate dynamic profiles in variables such@dugtivity, output, sales, employment
and the like.

Granted that (and also on that much more evidence is nedgtiedhvestigation is bound to ask
what drives persistent asymmetries in performances aretdggtneity in corporate characteristics.
This is a second major domain of analysis to which severdi@piapers which follow significantly
contribute.

Third, a set of tricky and difficult questions regards prelyighe relationships between corpo-
rate characteristics, performances and their dynamiosteldre here both empirical challenges and
tangled theoretical issues. For example, can one ratmmnalich relationships in terms of some
underlying general equilibrium, albeit of a rather weirdd&? What would that add to our interpreta-
tion of the evidence? Or, conversely, should one understadfar from equilibrium evolutionary
dynamics? In any case, what drives such processes? Whatbsldnce in it between idiosyncratic
and mistake-ridden innovation, learning, adaptation,h@ndne hand, and environmental selection
amongst competing firms, but also products, technologatems of organization, behavioral rules,
on the other?

Fourth, a crucial domain of analysis still at its infancyncerns the investigation of the links
“from micro to macro and back”, as Bartelsman (2010) in tssue puts it. A few of the ques-
tions in this domain concern broadly speaking aggregatisuds, basically involving the mapping
between the features and dynamics of whatever distribpooductivities, profitabilities, rates of
growth and so on) and their averages. Other questions beaardimect normative implications. How
does the “macro”, especially in terms of institutional citioths (e.g. in terms of effectiveness of
competitive market selection, entry and exit conditioabpl hiring and firing rules, etc.), influence
micro behaviors and performancés?

The papers in this Special Section improve, we believe, ouwwkedge in all the foregoing
domains. In order to set such advancements in context, letiefy map out the broad contours of
the state of the art in these areas of investigation.

Incidentally, note also that any answer to these questiite@ly to bring our understanding of the political economy
of different institutional set-ups much further than tryito answer questions like: how would an inter-temporally
maximizing representative agent behave under institutiaa compared to institutiog?



2 Heterogeneity wherever onelooks

Thanks to massive infusions of micro-data (at plant and fwelllevels ) into economic investigation
over the last 20 years, economists have begun to identifiyy adieust statistical properties character-
izing industrial structures, their changes, and perforgeandicators such as corporate growth and
profitability.

A first, extremely robust, stylized fact regards the quitdewariability in firm size. Throughout
industrial history, across all countries and irrespetyiva# the size proxy adopted, one observes
unimodal highly right-skewed firm size distribution reséenfuite closely a Power Lat(within a
large literature see Hart and Prais, 1956; Steindl, 196%aBn and Secchi, 2005; Bottazzi et al.,
2006; Dosi, 2007). And skewness and large supports of thahiisons themselves hold across
all level of disaggregation. Independently of the precaenf of the density function, the intuitive
message is the coexistence of many relatively small firmis quiite a few very large ones. In turn,
of course, the robustness of this finding militates agaimgtaive notion of optimal size and against
any theory of production centered around some invariant&psd cost curve.

Moreover, a recent body of finer sectoral investigationgssts that sectoral firm size distribu-
tions (say at three digit level) are highly diverse in tersi@ape: some sectors presents distributions
rather similar to the aggregate one, others are unimodahainetric and yet others are bimodal or
even multi-modal (cfr. for few examples Bottazzi et al., 800

All this evidence taken together, corroborating a conjecput forward in Dosi et al. (1995),
hints at the fact that near-paretian aggregate distributiay well be a puzzling outcome of sheer
aggregation among firms belonging to different sectorsastarized by different regimes of market
interactions and of organizational and technologicaliwy.

A somewhat similar message is conveyed by the empiricastigations regarding concentration
ratios: confirming the older findings in Schmalansee (1988} (@lso the inter country comparison
in Pryor (1972)) remarkable intersectoral differencedawed in concentration ratios which, in turn,
do not appear to be correlated with (sectoral) average fze(sir. Bottazzi et al., 2006).

Firm size distributions and their properties are by debmitihe outcome of the growth dynam-
ics undergone by every firms in the industrial populationetbgr of course with entry and exit
processes.

It is handy to start the analysis of the statistical propserdf firm growth by mean of a simple
phenomenological model based on the classical Gibrat (122t s; be the logarithm of firm size
at timet. The simple integrated process = s; ; + € with iid shocks, known as the “law of
proportionate effects” has been shown to yield a fairly gbsd order description of the observed
dynamics of firm size (in a vast literature see Mansfield, 1%G#nar, 1985; Hall, 1987; Sutton,
1997; Lotti et al., 2003; Bottazzi and Secchi, 2003).

There are, however, significant deviations from this singpé&istical benchmark. To syntheti-
cally account for them Bottazzi et al. (2010c) introduce aegalization of the original specification

St —Si-1=CH+ As1+o(si1)er (1)

where \ captures the autoregressive component in firm’s sizis, a function describing the het-
eroskedastic structure of the process whikea growth shock assumed independent from size. This
extended framework allows to discuss the most relevantatiens from the benchmark represented
by the “Law of Proportionate Effects”.

2A Power Law distribution is a relationship of the typBr(X > x) = az~" wherePr(X > z) is the probability
that a random variable X is greater than x, and a and b arearusst

3The discussion which follows will not address explicitlyetBtylized facts on entry and exit dynamics. A fairly
recent survey on the issue is Bartelsman et al. (2005).
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First, in the vast majority of empirical investigations omfiand plant level data has been
found to be negative, suggesting that smaller (survivimg)digrow faster than larger ones (see Lotti
et al., 2003, for an in-depth review of the empirical litewaf). Moreover, the relationship between
size and growth is modulated by the age of firms themselvds age exerting negative effects
on growth rates but positive on survival probabilities,esdt beyond some post-infancy threshold
(Evans, 1987).

Additional precious clues on the basic properties of the@ss of corporate growth are captured
by the functiono which describes the dependence of the standard deviatigrowafth shocks on
size. Since the early insights in Hymer and Pashigian (186Q)ite robust evidence shows that
smaller firms experience more volatile growth patterns. sThiidence has been recently refined
showing that this relation robustly displays an exponéstiape, with an exponent approximately
equal to—0.2, in variety of different databases (cfr. Amaral et al. (19®Bbttazzi and Secchi (2003)
on US Compustat data, Bottazzi et al. (2001) on the intesnatipharmaceutical industry and Bot-
tazzi et al. (2010c) on a sample of limited Italian firms). Aysdible interpretation of this stylized
fact, put forward in Bottazzi and Secchi (2006b), is that\tagance-scale relation is essentially a
diversification-scale relation: business firms grow by b®tpanding within their incumbent lines
of business and by diversifying into new ones. If market dyita across activities are not perfectly
correlated and if size goes together with an increasing mumblines of business in which a firm
operate, then one should expect a lower variance of growthifmer firm sizes. In turn, this di-
versification dynamics can be interpreted in terms of a braugcprocess which appears intuitively
consistent with a capability-driven pattern of diversifioa where the expansion into new activi-
ties build incrementally upon the knowledge and the completary assets accumulated within the
existing ones (see Teece et al., 1994, on the ensuing “coutere the diversification profiles).

Finally the extended model of firm dynamics in equation (I9gasts that other important fea-
tures of the growth patterns of business firms might be founthe statistical properties of the
growth shocks, i.e. of the firm growth rates; — s,_; once the autoregressive component and the
heteroskedastic structure have been taken into accoumte $ie pioneer investigations in Stanley
et al. (1996) the evidence suggests an extremely robustestiyfiact: the distribution of firm growth
rates is characterized by tails fatter than in the Gaussiae and it is, in general, well approximated
by the Laplace or by others distributions, like the Exporafower, which posses an even fatter tail
behavior. This property is among the most robust in the itrdiorganization literature: it holds
across different levels of disaggregation, across caesémnd using different size proxies, evenif one
observes some diversity in shapes emerging across finerakedisaggregation (see Stanley et al.
(1996); Bottazzi and Secchi (2003) on US Compustat datdaBztet al. (2001) on the international
pharmaceutical industry, Bottazzi et al. (2006) on Itaha@nufacturing industry and Bottazzi et al.
(2010a) on the French manufacturing industry).

Such statistical property of growth rates - the generaledence of fat tails in their distribution
- implies the presence of much more structure in the growttadycs than generally assumed. More
specifically, ubiquitous fat tails are a sign of some undegdycorrelating mechanism which one
would not observe if growth events were small and indepeinderBottazzi et al. (2006) and Dosi
(2007) one puts forward the conjecture that such mecharasenbkely to be of two types. First,
it seems plausible that the very process of competitionaadwcorrelation: a firm’s gain in market
share is some other firms’ loss. Second, one could naturafiga “lumpy” growth events due
to introduction of new products, the construction or clesaf plants, entry/exit of firms in/from a
particular market. In this vein, Bottazzi and Secchi (2QGtempt to model an increasing returns
dynamics able to reproduce the observed fat-tailed digtab.

A final important piece of evidence on the structure of firmvgitoprocesses concerns the pos-
sible autocorrelation over time of growth rates. A caveat@glired. The investigation of this aspect
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of the growth process would require time series long enooaglescribe the properties of the sample
path of each firm on the ground of the possibility that the ettohary pattern of each firm may be
specific to each entity in its interaction with the populatmf other firms with which it competes
in that particular market in those particular times. Verteafthe available evidence falls well short
of that. Interestingly, in an industry for which one has meable longitudinal panel data at dif-
ferent level of disaggregation, the international drugustdy, one does find robust autocorrelation
structures up to theth? lag (Bottazzi et al., 2001). In other investigations, pogliogether firms be-
longing to the same (two or three digit) industrial sectiog, aAutocorrelation structures in the growth
dynamics appears to be weakened due to the aggregationevbkdifferent line of business each
characterized by its own autoregressive profile (Bottamzi Secchi, 2003; Bottazzi et al., 2006;
Coad, 2007). However, using bootstrap techniques Botttz (2002) tend to confirm that there
are systematic but idiosyncratic differences in autodati@n structures, which are not captured by
sectoral “average” autoregressive coefficients.

Together with growth in market shares, profitability is dretcrucial measure of revealed cor-
porate performances. Irrespectively of diverse empipeakies for profitability two robust finding
have clearly emerged in the last three decades. First, tiemteaf the observed heterogeneity in
profitabilities is wide irrespectively of the level of diggggation considered: in the same sector co-
exist firms with large profit margins with firms incurring stéostial losses (cfr. the recent evidence
on two different samples of Italian firms in Bottazzi et aD03; Grazzi, 2009). Second, given such
a piece of evidence, a crucial issue regards the persistérsrech differentials. Indeed a low per-
sistence could simply mean that capitalism involves daaimg) heroic efforts by multitudes of firms
which happen to make many mistakes as well as reap huge ®wetd markets there to help and
quickly redress individual mistakes and wash away abnorerdk. It turns out that this view does
not quite match the evidence. There is, on the contrary, te gude literature on thpersistencef
profitability differences across firms, with extremely hegltocorrelation over time in profitabilities
even at very narrow levels of disaggregation (cfr. Mull&8@&; Cubbin and Geroski, 1987; Geroski
and Jacquemin, 1988; Muller, 1990; Goddard and Wilson, 1@@8s, 2003; Gschwandtner, 2004;
Dosi, 2007).

Summing up, we believe that there are two main messages gdrom all the foregoing empir-
ical evidence.

First, there is a rich statistical structure in the dynanut$®usiness firms and industries that
goes well beyond the ones identified simply focusing on ayeeralations between corporate per-
formance and corporate characteristics. Moreover, thsaled structure in the stochastic process
describing industrial evolution bears clear signs comnoaadltcomplex system dynamics including
the fat-tailed distributions in the rates of changes oftadltariable of interest. That, in turn, is likely
to witness for the existence of some underlying correlatr@chanism, which makes the system
self-organized in its growth process. In these respedtshalevidence on industrial change cor-
roborates the exciting conjecture that evolutionary phegiea tend to undergo non-gaussian lives
influenced by persistent positive or negative interactamsng agents within and across the relevant
populations.

Second, the two key indicators of corporate performanceowtr and profitability, reveal a
widespread and profound heterogeneity across firms thsisperer time notwithstanding the com-
petition process. All this brings naturally the attentiorihe sources of such heterogeneities.

4Among the most common we find ROS (Gross Operating Margins Tot&l Sales), ROl (Return on Investment)
and a variety of other proxies capturing also results frotreeaperational activities such as financial and tax pdicie



3 Behind heterogeneous perfor mances. heterogeneous produc-
tivities, capabilitiesto innovate and organizational set-ups

The most plausible candidates for the explanation of theegpdead and persistent heterogeneity
in firm performances discussed in the previous section ait, liitle doubt, to be found in the
diverse efficiencies with which firms turn input into output( different productivities) and in
the (price-weighted) characteristics of outputs theneshHowever, notwithstanding the relative
simplicity of the concept, measuring productivity has shawbe not an easy task. As known, in the
literature one finds two basic types of productivity measunamely single factor and multi factor
indexes. The former include ratios of some measures of o(tipal sales or value added) over the
number of employees or, better, of worked hours. Theseesifagitor measures do not require any
assumption on the existence and form of underlying prodadtinctions but have the drawbacks of
being affected by the intensity of use of the excluded inpGnversely, in order to overcome this
limitation, many researchers willing to make many far framacent assumptions on the form of the
production function itself - including the absence of coempéntarities among production inputs and
many others - have resorted to a multifactor productivityasuges. This is not the place to discuss
in details pros and cons of the choice between single and faator productivity measures (cfr.
Dosi and Nelson, 2010; Dosi and Grazzi, 2006; Hulten, 208Qdiscussion of different approaches
underlying the choice). Here let us just warn the reader, giate data on output quantities are
usually not available, almost any productivity measuredusdhe literature we are going to briefly
review below will be a revenue-based measure, hence repiregan accurate productivity index
only in those cases where product quality differences dhereflected in prices.

In any case, irrespectively of the proxy for productivitydaof the highly diverse countries ana-
lyzed few, unambiguous results have emerged.

First of all, at any level of disaggregation we observe wlead differences in productivities
which tend to persist over time. Moreover, higher produttitend to be associated with higher
survival probabilities. Hence, also at the level of inpficéEncies the general picture is characterized
by general, profound and persistent heterogeneity actassspand firms.

Before discussing, in the next section, if, how and on whaetscales heterogeneous “identi-
ties” affect performances, let us try to offer a telegraphierview of the main determinants of the
persistent heterogeneity in productivities identifiedhe tast decades by the empirical literature.
A complete review of the full range of candidates to explaioductivity dispersion clearly goes
far beyond the scope of this introduction (more in Nelsor81t ®osi and Nelson, 2010; Syverson,
2010). Here let us briefly recall three groups of factors thpeatedly appear in the interpretations
of why firms display so diverse productivities, namely thalgy of inputs, the R&D and innovation
strategies and idiosyncratic organizational capabslitie

Characteristics of the wor kforce, management and capital inputs

As one might expect productivity appears to be positivelyredated with the quality of labor as
captured by personal characteristics of workers such asaéidn, experience, training (Abowd et al.,
2005; Fox and Smeets, 2010). Moreover, similar evidencedw@ently emerged on the impact of
managerial practices on productivity. Bloom and Van Re€@607) document that higher “quality”
management practices are positively correlated with uarfmroxies of productivity, and the same
seems to hold for “quality” of management itself (cfr. fora@xple Shearer, 2004).

Together, as a good deal of technological advances is tapiaodied, other things being equal,
one should expect firm’s productivities to depend on theagiatdistribution of its capital equipment.



That was also the conjecture put forward decades ago byr $88@6). Unfortunately, the scarcity
of data has largely prevented so far much empirical advantteés area. And similar considerations
largely apply also to the role of intangible assets. On th&reoy, over the last decade scholars
have learned a great deal about the impact of that partitgarof capital embodying various forms
of ICT. Indeed information and communication technolodiase shown to play an important role
in accounting for the boom of productivity in the US in thetlasenty years (Jorgenson et al.,
2008) and, furthermore, the delay in their adoption seess @ have contributed to a European
productivity gap vis-a-vis the USA (Van Ark et al., 2008).

A recent literature has started to use micro-data in orddluminate the impact of ICT tech-
nologies at the firm or even at the worker level. Brynjolfssowl Hitt (2000) review the two main
strands of these micro-studies. First, a case-basedtliterarovides evidence that the impact of
ICT at the firm level goes together with changes in orgarorati practices, such as changes in
authority relationships, decentralization of local demis, shifts in task content and/or changes in
reward schemes. Many of these studies (see for instancgdisgon et al., 1997) show, however,
that in the face of changes in organizational practice, nvasrkers still remain trapped in old work
practices. Inertial forces are at work, which explain thegitity of firms to instantaneously exploit
the potential of new technologies. Second, an economégraiure has also emerged, using large
scale data recently becoming available from official sosird@ilat (2004) provides an overview of
these studies, available now for many countries. Let ugl{psemmarize the main results.

First, most of them find a positive relation between level®r land firm productivity. (Note that
this is a correlation, more work needs to be done in undettstgrcausality linkages).

Second, the evidence points at different factors modeydtie impact of ICT at firm level,
including the co-occurrence of matching skills of the workk, appropriate organizational practice
and other forms of organizational and technological intiova Moreover, the size and age of the
firm seem to influence the impact of ICT adoption upon proditgti

Third, while improvements in IT technology tend to be quycklvailable throughout the econ-
omy, the complementary organizational changes at the fivel tely on a process of 'co-invention’
by individual firms (Bresnahan and Trajtenberg, 1995) satigg co-evolutionary processes com-
bining the adoption of information technology with complemary organizational changes and in-
novation in the form of new products and services (Bresnahah, 2002). Conversely there is some
evidence that the sheer adoption of ICT without correspandhanges in organizational practices
might be simply detrimental for the company. It is the conaltion of the three changes mentioned
above that can drive productivity gains.

Fourth, some econometric works (cfr. Brynjolfsson and,l2@00; Greenan et al., 2001, for US
and France respectively) have used fixed effects modelditoate the impact of ICT on produc-
tivity in order to capture firm-specific determinants. Th&reates controlling for fixed effects are
substantially lower and indicate that much of the abilityiohs to exploit gains from ICT relates to
intrinsic pre-existent organizational somewhat captéedi

Bartelsman and Doms (2000) also discuss insights comingfineccro studies on the relationship
between productivity and advanced technology. Use of tlestidechnology turns out to be highly
correlated with other variables (such as human capital)tudysby Doms et al. (1997) shows that
plants that had above average productivity because of I€3 hed the same before the introduction
of ICT because they consistently were the ones choosing & advanced technologies. In this
sense, also under an ICT-centered regime of technologizaige asymmetries across firms are
the rule: some firms show a much higher performance and perdisso. In turn, this can easily

SHow big has been the gap and how much it is due to differenc€ Tndiffusion as compared to differences in the
sectoral composition of output is, however, an issue beyioadcope of this introduction.



be interpreted as an evolutionary story of path-dependandeersistent performance differentials
among firms.

Faggio et al. (2010), in the present issue, add new evidendbeonature of the tie between
ICT and productivity dispersion. Using a new panel of UK firfrem both manufacturing and
service sector they show that the observed increase in the gigpersion, within groups of workers
homogeneous in terms of experience, gender and skills,d@asdccompanied by an equally strong
rise in productivity inequality among firms within the sanmelustries. What matters most for the
present discussion is that they reveal that those indasiriech adopted ICT more intensively are
also those experiencing the highest increase in prodtctispersion.

Characteristics of R&D and innovation strategies

A second important set of plausible determinants of pradigdispersion regards R&D and inno-
vation strategies. For the most part, the empirical literain this domain has focused on the link
between R&D expenditures and the residual part of firms prtty not accounted by other in-
puts, under the implicit assumption that this residual ésdbitcome of technical change induced by
research and development efforts. Also in this case, deggtmany measurement and econometric
issues involved, a common result has emerged: elastioitipgductivity to R&D expenditures are
positive and rather large in most of the countries and sedhwestigated and they are in general
larger than those to ordinary capital (a complete reviewhefriesults on this issue is Hall et al.,
2010).

Of course, R&D is only one, and in quite a few sectors not thetmelevant aspect, of the firm
overall innovative efforts. However, whether or not inntivasearch is undertaken via formaldp
activities, a crucial component, likely to impact on the @ved dispersion of productivity levels, is
to be found in the wide differences in the ability of firms teavate and to adopt product and pro-
cess innovation developed elsewhere. It should come asrpas) at this point of the discussion,
that also regarding firms’ innovation strategies and oue®the literature has identified wide and
persistent heterogeneity (cfr. among many others Freeb®82; Dosi and Nelson, 2010). Innova-
tive capabilities appear to be highly asymmetric with agagmall number of firm responsible of a
good deal of innovation output, irrespectively of the coymtr of the sector analyzed.

These differential degrees of innovativeness are geggrafsistent over time, often revealing a
small core of systematic innovators (Cefis, 2003). Relgi@dhile the arrivals of major innovations
are rare events, they are not independently distributeasadirms: rather recent evidence suggest
they tend to arrive in firm-specific chunks of different si¢gBsttazzi et al., 2001).

Similar considerations apply to the adoption of proces®wations as robustly revealed by
the major stylized facts on diffusion already reported by darly classic investigations including
Griliches (1957); Mansfield (1961); Nasbeth and Rey (19Ré)senberg (1972, 1976). Telegraph-
ically, diffusion is a time consuming process, whose spewes widely across technologies and
across countries. A good percentage of innovations ne¥eisds but when they do the diffusive
processes follow S-shaped asymmetric profiles. This eealésn well in tune with the presence
of ubiquitous heterogeneity among would-be adopters onynesgery dimension which one may
think of as influencing adoption ranging from sheer sizetadlway to different absorptive capacities
(Cohen and Levinthal, 1990) and abilities to use new tecles@nd pieces of equipment.

Diver se organizational capabilities

The quality of the inputs, we suggest, does not exhaust tfeepiretation, paraphrasing Nelson
(1981), of why firms differ and how does it matter, while, & game time, the differences in innova-



tiveness, broadly defined, demand themselves an explan&teye it is where the analysis of deter-
minants of heterogeneous corporate performances linksaxgrowing body of research addressing
the nature and dynamics ofganizational capabilitiegmore in Dosi et al., 2008, 2000; Levinthal,
2000; Montgomery, 1995; Teece et al., 1997; Winter, 2003)chScapabilities are grounded in
those particular forms of organizational knowledge thabaat for organization’s ability to perform
and extend its characteristic “output” actions - partidyléhe creation of a tangible product or the
provision of a service and the development of new produdalssarvices. In turns these capabilities
involve to a good extent ensembles of organizational restimhich account for the problem-solving
abilities of the organization (Dosi et al., 2000).

The crucial research question here is the identificatiorobtist andnon-tautologicalproxies
for capabilitiesS While the search is far from over researchers are paingjbkimointing at an
increasing number of (often sector-specific) indicatorsagfabilities (see for example Baldwin and
Johnson, 2001; Argote and Darr, 2000; Henderson and CackBQ00; Pisano, 2000)

Firm characteristics and export performances

An important consequence, and probably also cause, ofdgsteeous productivities are diverse ex-
port performances. The issue has received a great deal afiemhpttention after the theoretical
contributions by Eaton and Kortum (2002) and Melitz (2003)iak attempt to formalize the link
between firms with heterogenous productivities and theéarimational trade involvement. Several
investigations have documented a strong positive coroald&tetween productivity levels and trade
exposure suggesting that exporters are almost always madegtive than their non-exporter com-
petitors (cfr. the reviews in Wagner, 2007; Greenaway anellién 2007). That is, the vast majority
of these studies support the idea that already more proguatins self-select themselves to access
international markets (this is usually called the “selies&on into export” hypothesis: cfr. among
many others Roberts and Tybout, 1997; Bernard and Jens@9).19n the other hand, some studies
have found (less robust) support to the idea that firms iseréaeir productivity after and because
they start to export, through a sort of learning-by-expaytprocess which lead to subsequent im-
provements of their efficiencies (two examples are in Vars&eoeck, 2005; De Loecker, 2007).
The relation between international exposure and prodtictaas been studied also in the older
stream of literature analyzing the process of economic tir@amd development and, in particular,
the process of productivity catching-up of “lagging befieduntries (Gerschenkron, 1962; Dosi
et al., 1990; Fagerberg, 1994). Traditionally the studiehis field have been focusing on aggregate
units (such as countries, regions or at best sectors) riegjebe widespread firm heterogeneity and
its impact on economic development largely due to lack ofreyppate data. The explosion in the
availability of micro evidence has substantially refoaifiee attention to sectors and firms(plants).
Within the latter literature relying on multi-country macdata Bartelsman et al. (2008) build mea-
sures of global and national technological frontiers anddirdistance from them highlighting the
frequent possibility that firms characterized by big tedbgy gaps vis-a-vis the international fron-
tiers might well not be able to have a grasp of it and incremgniearn. However, even when this is
the case lacovone and Crespi (2010) find below on the grouadianfe panel of Mexican manufac-
turing plants that learning just the domestic “best pr&ttinight be somewhat easier . They explore
the relative effect of internal KRD and export exposure upon catching-up with both the domesti
and “global” frontiers. Not so surprisingly Mexican plamtisee much faster in catching-up vis-a-vis
national technological best practice rather than with glame. Much more interestingly they pro-
vide evidence supporting the idea that plants making laeggmological efforts, in terms of &D

50bvious tautological measures are of course those perfarasdhat one tries to explain by means of organizational
capabilities themselves



and technology transfers, tend to catch up much faster tgltiel frontier but the same does not
apply to catching-up to the domestic one. Conversely, asirg exposure to trade allows Mexican
firms appears to speed up the adoption of best domestic tlec/ical practices but it does not affect
to the same extent the convergence with the global techiwalioigontier.

A final important point. Most often the determinants of diffietial efficiencies discussed above
do not operate in insulation. Rather various complemergarare the norm. We have already
mentioned the findings on the complementarities betweenaldption and organizational change.
Another example of such interactions is presented in Itolaazhevalier (2010), below. Using a
large Japanese administrative survey the authors shownti@atation and exporting strategies are
characterized by strong complementarities which definei@tt productive models and patterns of
learning. In turn, diverse combinations of innovation ardaet strategies affect persistently firms’
productivities and survival probabilities.

4 Selection vs Adaptation and Idiosyncratic L earning

Different productivities, organizational setups, progiéas to innovate and behaviors make up the
distinct corporate identities which in turn should somelofluence firms’ performances. A crucial
empirical issue concerns the ways and the extent to whidhisfiaences actually operate.

Let us consider first the impact of different productivitiggon profitability, growth, and survival
probabilities.

Mainly North American evidence, mostly at plant level, dseggest increasing output shares
in high-productivity plants and decreasing shares of duitplow-productivity ones as drivers in
the growth of average sectoral productivities, even if ttoepss of displacement of lower efficiency
plants is rather slow (Bally et al., 1992; Baldwin, 1998; ABA01; Baldwin and Gu, 2006).

In complementary efforts, a growing number of scholars hdseéd began doing precisely what
we could call evolutionary accounting (even if most do ndt itahat way; however for an early
example of the genre, cfr. Nelson and Winter, 1982). The dnmehtal evolutionary idea is that pro-
ductivity distributions change as a result of learning byuimbent entities, differential growth(i.e., a
form of selection) of incumbent entities themselves, d@atiteed, a different and more radical form
of selection), and entry of new entities. Favored by the gngvavailability of micro longitudinal
panel data, an emerging line of research (cfr. Olley and £dk&96; Foster et al., 2001; Bottazzi
et al., 2010c, and the discussion in Bartelsman and Domdj20@vestigates the properties of
such decompositions, identifying the contribution to praitvity growth of (i) firm-specific changes
holding shares constant (sometimes calledwiithin component), (ii) the changes in the shares
themselves, holding initial firm productivity levels coast (also known as thbetweencompo-
nent), (iii) entry and (iv) exit. Of course, there is a comsable variation in the evidence depending
on countries, industries and methods of analysis. Howswenge patterns emerge.

First, the within component generally is significantly karghan the between one: putting it
another way improvement of productivity by existing firmswoates upon selection across firms as
a mode of industry advancement at least concerning pradgiycthoth labor and TPF). This emerges
both from the foregoing evolutionary accounting exerciaed from estimates of the relationship
between efficiency and subsequent growth, allowing for fikedieffects. Using data for France and
Italy Bottazzi et al. (2010b), below, show that, in both ctrigs, firms identified as more productive
tend also to be more profitable than other firms. The impactrowtl is, instead, much less clear-
cut. Both Italian and French data (cfr. again Bottazzi et2010b, in the present issue) show a
weak or nonexistent relationship between relative (lapooyluctivities and growth: more efficient
firms do not grow more. Moreover even when some positiveiogldtetween efficiency and growth
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appears, this is almost exclusively due to the impact of fesmliers (the very best and the very
worst). And, this holds in both the short and the medium te8uo, for example, in the analyses
of Bottazzi et al. (2010c) on Italy and France, firm-speciiictérs generally account for almost an
order of magnitude more than selection in the explainedgddhe variance in firm growth rates.

Second, relative efficiencies do influence survival prolitgs, and it may well turn out that se-
lective mechanisms across the population of firms operatthmore effectively in the medium/long
term at this level rather than in terms of varying shares twetotal industry output.

In any case, the foregoing patterns hint at a sort of a puarlajting further research, in that
such statistical evidence appears to be somewhat at odusneie qualitative reconstructions of in-
dustrial evolution whereby improvements in productivayd in product characteristics), as induced
by technological and organizational advances appear ta the aenter of competitive advantages
and ultimately a crucial driver toward corporate leadgrsbfr. among others Dosi (1984) on semi-
conductors and Murmann (2003) on chemicals.

We have focused so far upon the linkages between admittediyhr proxies for productivity,
on the one hand, and growth and survival, on the other. Whaaitatbhe relationships between
profitability and the latter two variables? The evidence weefamiliar with strikingly shows little
or no link between profitability and firm growth of incumberitsr. again Bottazzi et al., 2010c,
on Italian and French longitudinal data). However, othecps of evidence suggest also systematic
effects of profitability upon survival probabilities (cthe discussion in Bartelsman and Doms, 2000;
Foster et al., 2008).

Certainly, there are other determinants of differentiavgh which have been neglected so far,
largely due to lack of appropriate data. One ensemble ollibas regards product characteristics
which in market generally characterized by product diffeiegion (of both the “horizontal” and
“vertical” kinds) ought to bear important consequencegimiss of the growth potential of each firm.
Another set of variables concerns the organizational c@ratics and strategic orientations of firms
themselves. In this respect, the evidence presented int$q2010) in this volume highlights the
importance of organizational forms (e.g. being a congl@ateeor not) and ownership (e.g. state-
owned or not) in terms of differential value of the firms. Hawe interestingly, there appear to be
no unequivocally superior set-up. A lot seems to be contihga the historical periods and on the
stage of development.

The implications of all the empirical regularities idergdi so far are far-reaching. Certainly,
the recurrent evidence at all levels of observation of firtarheterogeneity and its persistence over
time is well in tune with an evolutionary notion of idiosyatic learning, innovation (or lack of it)
and adaptation. Heterogeneous firms compete with each axideigiven (possibly firm-specific or
location-specific) input and output prices, obtain différeeturns. Putting it in a different language,
they obtain different quasi-rents or, conversely, losdes/e/below the notional pure competition
profit rates. Many firms enter, a roughly equivalent numbédirofs exits. In all that, the evidence
increasingly reveals a rich structure in the processesanfieg, competition and growth.

As mentioned, various mechanisms of correlation, togetiitbrthe sunkness and indivisibilities
of many technological events and investment decisiong] gieather structured process of change
in most variable of interest, for example size, produgividrofitability, also revealed by the fat-
tailedness of the respective growth rates.

At the same time, market selection among firms - the otheralemiechanism at work together
with firm-specific learning in evolutionary interpretat®af economic change - does not seem to be
particularly powerful, at least on the yearly or multi-ylgdime scale at which statistics are reported.
Conversely, diverse degrees of efficiencies seem to yiéhdgpily relatively persistent profitability
differentials. That is, contemporary markets do not appedoe too effective selectors delivering
rewards and punishments in terms of relative sizes or shacesatter how measured, according
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to differential efficiencies. Moreover, the absence of angrg) relationship between profitability
and growth militates against the naively Schumpeteriaionahat profits feed growth (by plausibly
feeding investments).

Selection among different variants of a technology, ddfervintages of equipment, different
lines of production does occur and is a major driver of indalstlynamics. However, it seems to
occur to a good extent within firms, driven by the implemdntabdf better processes of production
and the abandonment of older less productive ones.

Finally, the same evidence appears to run against the cargegut forward in the 1960s and
1970s by the managerial theories of the firm on a tradeoff éetvprofitability and growth with
managerialized firms trying to maximize growth subject toiaimum profit constraint.

In turn, the (still tentative) observation that market séten that winnows directly on firms may
play less of a role than that assumed in many models of ewvolaty inspiration (Nelson and Winter,
1982; Winter, 1984, Silverberg and Lehnert, 1993; Dosi et1894a, 1995, 2006; Iwai, 1984a,b;
Silverberg and Verspagen, 1996; Malerba et al., 1999; Bottat al., 2001) demands further ad-
vances in the understanding of how markets work (or do nat),d the structure of demand (see
the discussion in Nelson, 1991, 2008).

First, one measures productivity, supposedly a driver i intial selection, very imperfectly:
we have mentioned above that one ought to disentangle tbe pomponent of value added (and
thus the price effects upon competitiveness) from physffadiency to which productivity strictly
speaking refers. This applies to homogeneous products\amneore so when products differ in
their characteristics and performances: as this is oftercéise in modern industries, one ought to
explicitly account for the impact of the latter upon competiness and revealed selection processes.

Second, but relatedly, the notion of sharp boundaries tvwedustries and generalized com-
petition within them is too heroic to hold. It is more fruitim many industries to think of different
submarket of different sizes as the locus of competitionddutl 998). The characteristics and size
of such submarkets offer also different constraints anddppities for corporate growth. Ferrari
and Fiat operate in different submarkets, face differentvijn opportunities and do not compete
with each other. However, the example is interesting alsaniother respect: Fiat can grow, as it
actually happened, by acquiring Ferrari.

Third, a growing microevidence highlights the intertwigibetween technological and organi-
zational factors as determinants of Schumpeterian cotigpetiBresnahan et al. (2008) illustrate
the point in the case of IBM and Microsoft facing the introtlae of the PC and the browser, re-
spectively. Both firms, the work shows, faced organizatidiseconomies of scope precisely in the
corporate activities where they were stronger.

Fourth, in any case, the links between efficiency and innonaon the one hand, and corporate
growth, on the other, are mediated by large degrees of betslieedom, in terms, for example, of
propensities to invest, export, expand abroad; pricirgieties; patterns of diversification.

The other side of the process of “creative destruction” gaed by industrial dynamics involv-
ing entry, exit and ever-changing market shares is a comtigyprocess of job creation, destruction
and relocation. Since the seminal works of John C. Haltieamagd Steven Davis, at the beginning
of 90s, an increasing attention has been devoted to thegges®f job creation and job destruction
which are pervasive in all capitalist economies. All theasirgations in this tradition document the
impressive amplitude of labour flows in and out and also the odthe idiosyncratic firm charac-
teristics in explaining the emergence and the persistehseah job and worker flows (cfr. among
many others Davis and Haltiwanger, 1992; Davis et al., 198&js and Haltiwanger, 1999).

However, the analyses in this stream of literature are aftiden with problems regarding the
definitions of the variables which might severely limit thengparisons across countries(for two
exceptions see Haltiwanger et al., 2008; Wolfers, 2009)ssBaini (2010) in this volume offers

12



an attempt to overcome these difficulties exploiting a uaigatabase built with homogeneously
defined variables and under the same collection protocols.th® ground of this higher quality
data, the paper confirms that firm characteristics such assing age and size are key factors in
shaping gross job flows in all countries. Further, even aftetrolling for these idiosyncratic factors,
cross countries differences appear large especially congplS and UK with many continental
European countries. Broad, country-specific, instituglarrangements do significantly modulate
the processes of labour creation, relocation and destruciThe paper offers also further insight
into the link between gross job flows and productivity. Thigsestigations are the complement of
the “evolutionary decomposition” mentioned above, sedetims of labour relocation and churning
- generally associated with relatively high flows of job ¢rea and destruction. Inside this micro
turbulence Bassanini (2010) also shows a basic asymmatmyost of the countries, inefficient firms
tend to destroy more jobs during contractions while, on tha&rary, during expansions firms with
higher productivity display relatively smaller rates of @oyment growth.

“Restless capitalism”, as Metcalfe puts it, entails peesis(mistake-ridden) learning and in-
novation by a (changing) population of heterogeneous finnigse interactions also shape their
opportunities, constraints and ultimately their fate imrts of survival. Together, the whole process
leaves varying amount of “disruption” along the way, inghgj of course, labour disruption. Only
recently researchers have begun to analyze in detail suckegses, even if important advances in
our understanding have already been achieved. And the wdrich follow importantly contribute
to it.
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