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1. Introduction

The idea that industries ought to be analysed in an explicitly dynamic
perspective is certainly not new. The interest in the patterns of industrial
dynamics and evolution was clearly at the heart of industrial economics in its
formative stages. Both Marshall and Schumpeter, in radically different ways,
considered the study of industries as primarily a dynamic exercise. Both
viewed competition as a dynamic process by which less efficient firms tend to
decline in profit and market shares, shrink and eventually exit, while new,
more efficient firms enter the industry, grow and gain market shares.

^ Similarly, both suggested (together with Kuznets and Colin Clark among
- others) that a loosely similar process takes place among industries in the
Z longer run, with some industries growing and others declining.
| The subsequent developments in industrial economics (for reasons that

cannot be thoroughly discussed here) did not follow these insights. Both the
I 'structure-conduct-performance' and the 'new industrial organization' (IO)
£ approaches concentrated their attention on essentially static analyses of the
| structure of industries. Indeed, if anything, things got worse as the theoretical
0 commitments to microeconomic rationality and collective equilibria became
1 heavier. Relatedly, subjects like entry and exit, or the patterns of evolution of
0 market structures over the long term, have not been considered for a long
' time as primary objects of research.
1 More precisely, a good deal of investigation during the 1960s focused the
3 © Oxford Univenity Presi 1997
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analysis on 'snapshots' over industrial structures, highlighting such themes as
size-related economies of scale and other absolute cost advantages as a major
source of asymmetry between incumbents and entrants and among incum-
bents themselves. Then some direct links were established between structural
conditions—so defined—with the degrees to which firms can exercise
oligopolistic power and, as a consequence, also with the average price and
profitability performance of the various industries (cf. Bain, 1956; Mason,
1957; Sylos-Labini, 1967). The primary question therefore concerned the
determinants of industrial performances at any time [even if a few authors
within this 'structuralist' tradition are rich of insights, unfortunately
neglected far too long, on the endogenous dynamics coupling technical
progress, changes in industrial structures and aggregate performances: see in
particular Downie (1958), Sylos-Labini (1967) and Steindl (1976); a few more
comments are in Dosi (1991)]-

As known, the line of attack against this 'old' breed of industrial economics
has been primarily directed against the lack of explicit behavioural
foundations (taken most often to mean 'rational', maximizing conducts)
which would link given technological and market conditions with revealed
performances. This is precisely what the 'structure—conduct—performance'
paradigm attempted to do (for a synthesis, cf. Scherer, 1980). A general shift
in emphasis followed—which became a landslide with the contemporary 'new
industrial organization' approaches—toward an almost exclusive focus on
'conducts' and an increasingly casual account of the technological and
competitive specificities constraining behaviours and collective outcomes.

At the same time, the commitment to the idea, especially pronounced in
the new IOs, that each empirical observation should be rationalized as the
equilibrium result of strategic interactions among highly sophisticated
forward-looking agents, tended to rule out any appreciation of all those aspects
of industrial dynamics involving unexpected discovery, far-from-equilibrium
competition between more and less efficient entities, and such rather messy
processes as natality and mortality. Nonetheless, these aspects seem indeed to
form the picture emerging from the rapidly growing number of empirical
contributions over the last 15 years on how industries change over time.

In turn, renewed interest in this set of phenomena is due to few
complementary reasons. Firstly, the growing availability of large micro,
longitudinal databases at the firm level has allowed analysts to measure and
account for phenomena like entry, exit and firm growth.1 Secondly,

1 In tome cues, chil was made possible by the painstaking collection of mkrodata over very long periods
of time for specific industries by groups of researchers in order to rest and further develop theoretical
approaches like the industry life cycle and organizational ecology.
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developments in computing resources and techniques have made it possible
to handle extensive data and the calculations needed for studying them.
Thirdly, the dissatisfaction with dominant modes of looking at industrial
organizations spurred the production of models, theories and methodologies
(both through simulation and analysis) which have industry dynamics as their
primary focus.

The evidence that has been produced thus far already challenges in many
important ways the standard picture of industries and it is starting to change
deeply the conventional way of analyzing industries. As witnessed by the
papers forming this Special Issue of Industrial and Corporate Change, this
evidence is far from homogeneous, presupposes different levels of observation,
and is grounded on different methodologies. Nonetheless, it is starting to
highlight a few 'stylized facts' and point to challenging interpretative issues.

By way of an introduction to the articles that follow, let us consider some
of these issues.2

2. Empirical Regularities

Let us begin with the evidence concerning some features of the dynamics in (i)
industrial structures, broadly understood to cover characteristics of firms such as
size, productivity, innovativeness and their intra-industry distributions; (ii)
performances—including individual profitabilities, growth profiles and survival
probabilities, together, again, with their aggregate distributions—and (iii)
patterns of technological and organizational learning—e.g. modes of innovative
search, knowledge bases upon which firms draw, the relative importance of
process and product innovations, etc.

As a preliminary caveat it might be worth drawing a distinction between
two different, albeit highly complementary, methodologies in extracting
'stylized facts' from such dynamic evidence—also reflected in the papers that
follow. One approach primarily focuses upon invariances and differences
across industries in some properties of industry dynamics—e.g. entry and
exit, degrees of heterogeneity across firms, patterns of innovation (cf. Jensen
and McGuckin, Audretsch, and Malerba and Orsenigo, in this volume). As
such, it is a sort of 'cross-sectional' exercise in comparative dynamics. Another
approach (reflected in the papers by Carroll, Klepper, and Afuah and
Utterback) takes a closer look at the history of particular industries—typically
starting from their birth—and tries to detect the microeconomic

2 This discussion is partly based on Dosi a at. (1995), where one can find also a more extensive review
of the literature.
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determinants of particular time-series observations in industrial dynamics
itself. The fact that the two methodologies carry a number of overlapping
conclusions is highly encouraging about the robustness of the results (but it
also raises some puzzles, which we shall briefly mention below).

Microeconomic Heterogeneity

Within industries one observes significant heterogeneity in firms' characteristics,
behavior and performances. As Jensen and McGuckin report in this volume,
firms differ along practically any observable dimensions, such as size, age,
productivity, wage, job creation and destruction, investment patterns and
innovative activities. Heterogeneity emerges at any level of aggregation, and
not only in cross-section but also over time: during any time interval observed
changes among firms in the same industry are uneven and idiosyncratic.
Moreover, diversity is not simply associated with traditional 'explanatory
variables' like location, industry, size, age or capital. Rather, it appears to be
associated to a much larger degree with unobserved firm- or business
unit-specific factors (cf. Schmalensee, 1985; Nelson, 1991; Rumelt, 1991).
Heterogeneity is also the core of both the industry life cycle (Klepper in this
volume) and the organizational ecology (Carroll in this volume) approaches.
In the former, firms differ in terms of their innovative capabilities and timing
of arrival and these differences are dynamically reflected by differential
growth rates and firms' size. In the latter, the unit of analysis is primarily
different types of organizations, rather than individual firms as such, and the
goal of the research program is precisely to account for their relative diffusion
within the industry over time.

Persistence

Equally important, such diversities appear to be persistent. For example, as far as
innovation is concerned, high (low) innovators at time / have—ceterisparibus —a
higher probability of remaining high (low) innovators at time t + 1 (Griliches,
1986; Pavitt and Patel, 1991; Cefis, 1996; Malerba «<*/., 1997; for a different
assessment of the evidence, see Geroski tt al., 1996). Similarly, one observes
significant persistence in plant productivity and, in general, most of the
unobserved specific factors that influence plant and firm heterogeneity appear
to be rather persistent over time (Jensen and McGuckin, this volume). These
results are consistent with the evidence concerning persistence in profits: firms
enjoying higher (lower) profits are expected to earn higher (lower) profits in the
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future as well (Geroski and Jacquemin, 1988; Mueller, 1990). That is to say,
profits do not seem to converge on a common rate of return.

Persistence is also a major feature highlighted by 'life cycle' studies, the
evidence from which suggests (often but not always) some form of dynamic
increasing returns underlying first mover advantages (cf. Klepper, this
volume). And, of course, persistence of both differential micro-features and
performances should be expected to be even higher in the 'organizational
ecology' interpretation of the evidence—whereby a strong emphasis is put
upon the inertial reproduction of the organizational and sociological
birthmarks of different types of firms (cf. Carroll, this volume)

A more subtle issue, however, concerns the distinction between transitory
and persistent features of those firm-specific characteristics and performances.
One observes, in general, regression-to-the-mean patterns, with long-term
means being themselves different across firms, while the speed of adjustment
is a subject of debate (on these issues, cf. Baldwin, 1995; Geroski and
Jacquemin, 1988; Jensen and McGuckin, this volume).

Turbulence

Most industries are characterized by high degrees of turbulence, due to entry,
exit and changes in market shares, as discussed in the paper by David
Audretsch in this volume. Birth rates are high, even in industries
characterized by high barriers to entry (e.g. as proxied by capital intensity).
Exit rates tend to be high too, however, resulting in high turbulence and
smaller net entry as compared to gross entry. In general, a positive correlation
is observed between rates of entry and rates of exit across industries (Dunne et
al., 1988). Also Malerba and Orsenigo (this volume) found significant degrees
of turbulence among innovators in certain sectors and technologies (what they
call call 'Schumpeter Mark I' sectors).

Interestingly, together with the phenomenon of high degrees of turbulence,
one observes that most entrants are small firms, far below any measure of a
minimum efficient scale,3 and that a large percentage of entrants exit the
industry within a few years after entry. The probability of survival appears to
increase with size and age. Surviving entrants show either a higher initial size
or higher growth rates, and a negative correlation is observed between these
two latter variables: bigger initial size often implies lower growth.

Notice also that industry profitability does not seem to have any significant

3 However, entrants include firms operating in different industries or countries engaged in a process of
diversification. The role of this second type of entry is small in terms of number of firms , but much more
important in terms of share of output or employment.
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effect on entry and exit, which are instead positively correlated with industry
growth. Similarly, entry barriers (e.g. capital intensity) do not appear to affect
entry but rather survival probabilities (cf. Audretsch, this volume).

Turbulence is clearly also a major feature of the industry life cycle
interpretations (see Klepper, this volume). In the early stages, entry tends to
be high and higher than exit, so that the number of producers increases. At
a later stage, the number of firms in the industry experiences a shake-out, due
both to a decline in the rates of entry and an increase in the rate of exit. In
the (partly overlapping) interpretation based on 'organizational ecology'
approaches (see Carroll, this volume), the prediction, borne by a few sectoral
studies, is that the dynamics of entry and exit of specific types of organizations
is a (non-linear) function of the density of the latter. Entry rates are expected
to rise and then attenuate while exit rates are expected to fall and then climb,
depending on absolute and relative frequencies.

Mechanisms of Productivity Growth

An overwhelming amount of evidence converges on the description of the
typical dynamic patterns of industries as involving continuous (albeit not
time-invariant) entry, exit and expansion/contraction of incumbents.
However, there is much less agreement about the relative importance of these
processes for the productivity growth of industries. According to certain
studies, entry and exit are relatively unimportant in aggregate productivity
growth, despite the large turnover and the long period of time under
consideration (Baily et al., 1992; Jensen and McGuckin, this volume). Other
studies suggest instead that turbulence is a major determinant of the
dynamics of industry productivity, at least when the cumulated growth of
entrants and exiters over longer time spans is properly accounted for
(Baldwin, 1995). To some extent, these different empirical assessments might
simply reveal different methodologies for computing the phenomena under
consideration, or reflect country-specific factors. In any case, it is an issue
worth further exploration, since it also carries deep implications for under-
standing the nature of the competitive process and its efficiency properties.4

Invariant Structural Patterns

Jointly with heterogeneity and turbulence, one also observes some striking

* As an additional example consider the empirical studies concerning persistence of profitj. According
to tome studio, persistence is mainly the outcome of some degree of sluggishness of the competitive
process. According to other studies, the adjustment to firm-specific "permanent" values is quite rapid. See
Mueller (1990).
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regularities. One of them is certainly the persistence over time (at least since
one has the data) of a skewed distribution of both firm and plant size—
approximating a Pareto distribution—that is rather similar in manufacturing
industry over time and across developed industrial countries. The explanation
of this phenomenon has usually been sought in some version of Gibrat's Law
of proportionate growth. In its simplest formulation, the Law states that
firms' growth rates are i.i.d. random variables independent of size. This
process generates a log-normal distribution (or, under suitable modifications,
Yule or Pareto distributions) of firm size (Simon and Bonini, 1958; Ijiri and
Simon, 1977). Evidence, however, is mixed: many analyses tend either to
reject this law or to restrict its applicability to particular size classes. While
some recent studies show that both firms' growth rates and their variance
tend to fall with size and age (Evans, 1987a,b; Hall, 1987), others (Acs and
Audretsch, 1990) corroborate Gibrat's Law, when the samples observed
included firms that were exiting the industry. Nevertheless, Gibrat's Law
seems better suited to describe the growth process of relatively big firms
(Geroski and Machin, 1992). We shall come back to the interpretations of
growth processes.

Industry-specific Features

Significant industry-specific differences emerge from the data. The observation
that variables like capital intensity, advertising intensity, R&D intensity—
along with structural measures like concentration and performance measures
like profitability—differ widely across sectors is at the very origin of the birth
of industrial economics as a discipline. Jensen and McGuckin (this volume)
find that industry-specific effects also significantly influence firms' hetero-
geneity, even if most of the observed variance in plants and firms
characteristics is mainly within industries.5 Thus, it should not come as too
big a surprise that phenomena like entry, exit and survival, persistence in firms
attributes and performances, and innovative activities and firms' growth also
exhibit significant inter-industry variability. In this volume David Audretsch
reports on the relationships between entry, exit and survival of entrants on the
one hand, and industry characteristics like the rate of innovation and capital
intensity on the other. The evidence suggests, in particular, that survival is
easier in those industries in which small firms are important sources of

' Other studies (for example, Mueller 1990 and Geroski and Jacquemin 1988) showed that the
persistence of profits also appears to depend on industry-specific characteristics as well as on firm-specific
characteristics. In particular, industry-specific features such as the intensity of advertising and RAD appear
to be highly correlated with the persistence of higher than average profits.
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innovation and that new surviving firms tend to grow faster in innovative
industries and as a function of the gap between minimum efficient scale of
output and firm size. At the same time, however, the likelihood of survival
decreases as a function of that gap. The same happens in terms of innovation
rates. Thus, factors that promote growth reduce survival and vice versa. And
even the life cycle patterns, as Steven Klepper discusses in this volume, show
some important differences across industries.

Patterns of Technical Change and Industrial Dynamics

So far as innovation and diffusion are concerned, it is now very well known
that technological change proceeds along quite distinct patterns, according to
the different industries and technologies—in terms of rates, directions,
sources of innovative opportunities, and mechanisms by which these
opportunities are tapped and exploited (for discussions of the evidence, see
Rosenberg, 1978, 1982; Freeman, 1982; Dosi, 1988). A similar diversity
characterizes the organization of innovative activities and the organizational
competences involved in the innovation process [following the seminal
interpretation by Nelson and Winter (1982), see, among others, Levin et al.
(1995), Teece a al. (1992, 1994).]

Nonetheless, a major question that is only beginning to be explored
concerns relationships, if any, between (i) the patterns of technical change; (ii)
the characteristics of the firms undertaking it; and (iii) the ensuing patterns
of industrial evolution. For example, Pavitt's widely used taxonomy (Pavitt,
1984) is an early attempt to classify groups of sectors according to some
shared features of the innovation process and, together, identify the modal
characteristics of the innovating actors (e.g. small/big, specialized/diversified
firms, etc.).

In this volume, Malerba and Orsenigo interpret the data on innovative
patterns—as proxied by patenting—in terms of two distinct archetypes. In
some industries, the patterns of innovative activities resemble the model
described by Schumpeter in the Theory of Economic Development (1912),
characterized by technological ease of entry, a major role played by new firms
in innovative activities, and a continuous erosion of the competitive and
technological advantages of the established firms in the industry. In other
industries, technological change is more similar to the description provided
by Schumpeter in Capitalism, Socialism and Democracy (1942), with strong
barriers to entry for new innovators, the prevalence of large established firms
in innovative activities and the dominance of a few firms which are
continuously innovative through the accumulation over time of technological
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capabilities. What is more interesting is that such inter-industry differences
are similar across countries. In particular, the patterns of innovative activities
tend to be remarkably similar across countries in the same technological
classes (Malerba and Orsenigo, this volume). Note also that highly
concentrated sectors tend to be the same in all developed countries (Sutton,
1991)- These observations together suggest that some 'structural' factors exist
that are rather invariant across countries within the same industries and shape
in similar ways the patterns of industry dynamics (see also below).

3. Puzzles and Questions

The evidence discussed in this volume certainly provides new insights into old
questions but opens also many new challenges.

For example, as forcefully stated by Jensen and McGuckin, given the
evidence, the notion of a 'representative agent' can hardly be a building block
for any empirically grounded theory of industrial dynamics. Equally, any
account of entry processes as 'equilibrating phenomena' is seriously
challenged by the evidence discussed in Audretsch's paper. Moreover, one is
beginning to achieve a sharper understanding of the factors affecting
discontinuities in industrial structures over the evolution of industries (cf. the
papers by Klepper and by Carroll).

Together, this same evidence raises fascinating questions. For example:
Why do so many heterogeneous plants operating at a sub-optimal scale

exist and how are they able to co-exist within the same industry? Why do so
many entrepreneurs continue to enter, even in industries characterized by
substantial barriers to entry, despite their low probability of survival? And
how is it that profitability does not appear as a significant variable in the
determination of entry rates? Or does perception of some unexploited
opportunity of innovation drive entry?

What can explain the persistence of profits and other dimensions of firms'
performance? Does it reflect the sluggishness of imitation and competitive
processes or the persistence of differential technological capabilities and
productive efficiencies which are not eroded away by the competitive process?
And in this latter case, what are the sources of such differentials?

What are the mechanisms that generate the observed regularities in the
long-run patterns of evolution of industries (as in the industry life cycle
approach)?

These questions appear even more challenging when these pieces of
evidence are considered jointly. For instance, what are the relationships
between the evidence presented by Klepper in this volume and the 'aggregate'
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statistics concerning entry and exit as measured and discussed by Audretsch
in this volume? Or, how does one reconcile the persistent diversity among
firms and the relationships between firms' size, age, survival and growth
discussed previously, with that of relatively stable Pareto-type size
distributions on the other?

In general, what is particularly intriguing is the coexistence of turbulence
and change on the one hand, with persistence and regularities at different
levels of observation—from individual firms' characteristics to industrial
aggregates—on the other. Industrial dynamics and evolution appear neither
to be simply characterized by random disorder nor by perfectly self-
regulating, equilibrium processes that quickly wipe away differences across
firms. Rather, the evidence accumulated so far seems to suggests a subtle and
intricate blend of these two elements.

In fact, the underlying analytical issues have implications well beyond
industrial economics. Consider, for example, the following:

The 'driving forces' of firms' entry and growth. It is perhaps an additional
stylized fact (as it appears from the papers in this issue) that technological
change is now widely recognized to constitute a primary source of industrial
dynamics. But how should technological change be characterized? As a
process of convergence to some constant (exogenously given) optimal
technique? Or as a continuous, endogenous process of generation of better
techniques? More generally, are innovation and the other forces that drive
industrial change characterized simply by small, multiple and temporary
shock? Or is it possible to identify deeper, more persistent factors, perhaps not
directly measured by and therefore non-observable in the available data?

Micro-heterogeneity and invariances in aggregate statistics. What kind of
processes are able to generate such aggregate regularities (as those mentioned
above) on the basis of such messy microdynamics?

Cross-sectional variety in industrial structures and dynamic patterns. What
determines these observed differences? Can one find some underlying
variables—relatively invariant across countries—which shape different
dynamic patterns? And what is the degree of detail in the description of
industries (agents, technology, demand) necessary for providing a satisfactory
account of both similarities and differences across sectors?

4. Evidence and Theoretical Interpretations: An Uneasy but
Fruitful Tension

Taken together, the pieces of empirical evidence discussed in this special issue
of ICC appear to vindicate the relevance of an explicitly dynamic approach to
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the study of industrial organization. However, the theoretical interpretations
of the 'stylized facts' reviewed above and, in general, of the underlying
processes of 'dynamic competition' widely differ.

Without even attempting to provide a 'taxonomy' of the current, rapidly
expanding theoretical literature, let us just point out a few crucial distinctions
that might help in identifying some major conceptual issues and possible
research agendas.6

Characteristics of Agents: Rationality, Learning and the Sources
of Heterogeneity

A first fundamental distinction concerns the representation of agents. Agents
(firms) can be characterized by different cognitive capabilities, ranging from
hyper-rationality (as in Lucas, 1978) to rather inertial behavioural repertoires
(as in the models of organizational ecology, where processes of adaptation by
agents are generally not explicitly considered).

The hypothesis of hyper-rationality is sometimes weakened by the
introduction of imperfect information about some relevant variables. For
example, Jovanovic (1982) assumes that agents have rational expectations
about technology, but are uncertain about their own production efficiency;
and Ericsson and Pakes (1996) model the relative efficiency of each firm as
the stochastic outcome of the investment in research by the firm itself and by
all the competitors. However, even when various forms of technological
uncertainty and idiosyncratic effciency shocks are admitted, the 'rationalist'
approach [certainly comprising the works just mentioned, Hopenhein (1992)
and others] still places an enormous weight upon the knowledge and
computing abilities of agents who must perfectly understand the 'model of
the world' in which they operate (including the stochastic process driving
technological shocks).7

Conversely, in evolutionary interpretations (Nelson and Winter, 1982;
Winter, 1984) 'bounded rationality' also takes the form of limited
understanding by the agents of the causal struaure of the environment in
which they are embedded, a much lower ability to think through future
contingencies, and behavioural patterns often describable in terms of
relatively invariant routines. On the other hand, in this approach agents are
capable of learning and thus improve their performance (typically,
technology) over time.

' A more detailed donation of modelling issues is in Doii a at. (1995).

7 Klepper's model (Kleppei, 1996) of the industry life cycle tikes an intermediate position, with rational
(i.e. maximizing) but myopic agents.
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