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Firm size, growth and the evolution of 
industries!

}  ICTs (and life-science-based) techologies and gave 
rise not only to new industries but, even more 
important, to deeply transformed incumbent 
industries, their organizational patterns, and their 
drivers of competitive success. !

}  what has been their impact on the vertical and 
horizontal boundaries of the firms?!

}  If the sources of competitive advantage conditional 
on firm size have significantly changed, this should 
reflect also on changes in the size distribution of 
firms, on their growth profiles, and on the degrees of 
concentration of industries. !
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Figure 1.1. (Top) Size distribution of “world” largest firms (sales measures).
(Bottom) Right- cumulated distribution. All publicly quoted firms with more than
500 employees from the Osiris databank (log scale).
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Figure 1.2. Size distribution (employment measures) of firms with more than 20
employees (log scale): (Top) France, (bottom). Italy.
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Firm size distribution !
}  The skewing of size distributions, over an impressively 

wide support, is probably the most known “stylized 
facts” concerning industrial structures !
}  The evidence shows that the skewness in the distribution is very 

robust and quite invariant over time !
}  size distributions disaggregated by industry continue to 

display skewness and a wide support for the 
coexistence of firms with very different sizes !

}  But technology-specific facts exert a significant influence 
on industry structures !
}  size advantages are relatively more important in scale-intensive 

sectors and in science-based ones, and they are least important 
in “supplier-dominated” sectors !



Firm size distribution !
}  Country differences:!

}  Germany, France, the United States and the United 
Kingdom (in terms of employment share only) do appear 
to conform to the story of a growing hegemony of bigger 
firms up until the 1970s, with a turning point thereafter. !

}  However, in some countries like the United Kingdom, 
Germany, and Italy, the share of employment in the 
bigger size cohort continues to fall (and less so in Japan, 
too, with a corresponding growth in the medium–large 
share)!

}  Conversely, evidence from the United States appears to 
suggest a reversal of such a trend, with a growing share 
in the number of big firms in manufacturing and a 
growing share in big-size employment in both 
manufacturing and the overall economy !



Industrial concentration!

}  Due to the lack of data on smaller firms concentration is 
measured in the upper tail of the distribution !

}  If a sector is highly concentrated, D would be near to 1, 
whereas it would be 1/5 if all firms were identical!
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Country Year 1–9 10–19 20–49 50–99 50–250 100–499 250+ 500+
USA 1972d 13.4 8.6 19.35 . . . . . . 12.2 . . . 46.5

1977 d 13.2 8.4 18.55 . . . . . . 12.4 . . . 47.5
1982 d 16.5 9.5 19.85 . . . . . . 13.0 . . . 41.3
1988e 12.6 8.3 19.25 . . . . . . 14.5 . . . 45.5
1992 e 12.3 8.0 18.45 . . . . . . 14.3 . . . 47.0
1997 e 11.6 7.6 18.15 . . . . . . 14.5 . . . 48.2
1999 e 11.1 7.3 17.85 . . . . . . 14.1 . . . 49.7
2000 e 10.8 7.3 17.85 . . . . . . 14.3 . . . 49.9
2003 e 11.0 7.3 17.85 . . . . . . 14.5 . . . 49.3

a Source: OECD. (1) Only firms bigger than 10 employees are
reported.

b Source: EUROSTAT. (2) The smallest size cohort has the range 0–24.
c Source: Japan; Incorporated firms, all private

sectors.
(3) Cohort of range 25–49.

d Source: CENSUS. (4) Establishments, rather than firms are
considered.

e Source: CENSUS; Incorporated firms, all
private sectors.

(5) Size cohort 20–99.

o Source: OECD; Manufacturing sectors only. (6) 100–249.
(7) 250–499.
(8) 100–999.
(9) 1000+.

databank,12 we feel safer in considering concentration in the upper tail
of the distribution (Figure 1.6, Table 1.4).

D4
20(t) = C4

C20
, t = 1982 − 2005, (5)

where C4 and C20 are the sums of the market shares of the top-four
and top-twenty firms in each sector, respectively. If a sector is highly
concentrated, D4

20 would be near to 1, whereas it would be 1/5 if all
firms were identical.

Figure 1.6 displays the densities of the concentration measure over
the last two decades for all three-digit sectors with more than forty-five
observations. Interestingly, the shapes of the distributions change a good
deal, whereas the means of the distributions vary much less. The modal
value of the concentration rates falls from the mid-1980s to the mid-
1990s (remaining roughly stable thereafter). At the same time the upper
tail gets fatter. An increasing number of sectors display D4

20(t) statistics

12 Note that the percentage of publicly quoted companies over the total of the size cohort
tends to fall with the latter. However, in recent years, an increasing but indeterminate
percentage also of small companies went public.



Industrial concentration!

}  densities of the concentration measure over the last two decades for all three-digit sectors with 
more than forty-five observations. !

}  the shapes of the distributions whereas the means of the distributions vary much less. !
}  The modal value of the concentration rates falls from the mid-1980s to the mid-1990s (remaining roughly stable 

thereafter). !

}  At the same time the upper tail gets fatter !
}  An increasing number of sectors display D>0.7 meaning that the first four firms in the “world,” as defined in 

the Osiris dataset, in a particular sector, account for more than 70 percent of the top-twenty firms in the same 
sectoral data record. Note also that the lower tail seems to be remarkably stable over the last two decades !
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Figure 1.6. Probability densities of the sectoral concentration index D20
4 in terms

of total sales, different years (kernel estimates). The support of these densities is
[0.3,0.95]. World’s largest firms from the Osiris database.

above 0.7, meaning that the first four firms in the “world,” as defined in
the Osiris dataset, in a particular sector, account for more than 70 percent
of the top-twenty firms in the same sectoral data record. Note also that
the lower tail seems to be remarkably stable over the last two decades.

This body of evidence in principle is not at all in conflict with the
evidence put forward by Ghemawat and Ghadar (2006), suggesting that
market globalization has not in general carried along an increasing
industrial concentration (under all the ambiguities of measurement of
corporate sales vs. production, etc.). Our somewhat similar point is that
the new techno-economic paradigm has not brought along either flat-
tening and shrinking size distributions and, with those, generally falling
measures of industrial concentration across sectors and across countries.

A quite distinct issue concerns the geographical concentration (across
countries) of industrial activities. Of course, the original legal location of
any one firm is a very noisy indication for the location of the overall activ-
ities of each large firm (most likely multinational companies (MNCs)).
Still, the national origins of world top-size firms are informative in their
own right. Moreover, it continues to hold true that core activities such
as strategic management and R&D are mostly performed in the coun-
try of origin (Cantwell and Iammarino, 2001). At this level of analysis,
first, the evidence on the (Fortune 500) upper tail of the size distribu-
tion displays a persistent dominance of U.S.-based firms (see Figure 1.7).
However, second, the relative balance among big firms13 has shifted
from the 1980s to the 1990s in favor of non-U.S. firms. It is a decline

13 With “bigness” defined on the much larger meter of Osiris firms.



Geographical concentration!

}  the evidence on the (Fortune 500) upper tail of the size distribution displays 
a persistent dominance of U.S.-based firms !

}  the relative balance among big firms13 has shifted from the 1980s to the 
1990s in favor of non-U.S. firms. !
}  Japan and to a lesser extent of European firms in the last part of the twentieth century !
}  European and Japanese slowdown vis-`a-vis non-OECD countries, together with the 

emergence of newer players (e.g. Korean and Chinese oligopolists) !
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Figure 1.7. Histogram of the distribution of sales for biggest firms worldwide per
geographic location. Our elaboration on Osiris.

that operated mostly in favor of Japan and to a lesser extent of European
firms in the last part of the twentieth century. It slowed over the lat-
est period, statistically highlighting a European and Japanese slowdown
vis-à-vis non-OECD countries, together with the emergence of newer
players (e.g. Korean and Chinese oligopolists) (Table 1.5).

The Dynamics of Corporate Growth

Clearly, the observed industrial structures – including size distributions
and degrees of concentration – are the outcome of the underlying pro-
cesses of growth of incumbent firms, together with the processes of
entry and exit.

Concerning the former, a common starting point in the literature, and
also a handy instrument to assess if and how size influences growth, is
the so-called Gibrat law [for a discussion, see Dosi (2006); reviews of
the literature are in Sutton (1997) and Lotti et al. (2003)].

Let

si(t + 1) = a + θi si(t) + εi(t), (6)



Firm growth!

}  the observed industrial structures – including size distributions and degrees 
of concentration – are the outcome of the underlying processes of growth of 
incumbent firms, together with the processes of entry and exit. !

}  a common starting point in the literature, and also a handy instrument to 
assess if and how size influences growth, is the so-called Gibrat law (see 
above)!

}  Gibrat law in its strong form suggests that !
1.  θ = 1 for every i,!
2.  εi(t) is an independent identically and normally distributed random variable with zero 

mean. !

}  Hypothesis 1 states the “law of proportionate effect”: growth is a multi- 
plicative process independent of initial conditions. In other words there are 
no systematic scale effects. !

}  If θi >1 à tendency toward monopoly. !
}  θi < 1 à regression-to-the-mean, and, indirectly, witness of some 

underlying “optimal-size” attractor. !

Technological Revolutions and the Evolution of Industrial 21
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Firm growth!

}  Overall, hypothesis 1, which is indeed the object of most inquiries, gets 
mixed support: !
}  Most often, smaller firms – on average – grow faster (under the caveat that one 

generally considers small surviving firms); !
}  no strikingly robust relationship appears between size and average rates of growth but 

the coefficient θi is generally quite close to one; !
}  the relationship between size and growth is modulated by the age of firms themselves – 

broadly speaking, with age exerting negative effects on growth rates, but positive 
effects on survival probabilities, at least after some postinfancy threshold!

}  corporate growth is a multiplicative process driven by factors that on 
average have little to do with size either way. !
}  That is, size does not seem – now as well as forty years ago – either to foster or to 

hinder growth, at least above a certain threshold, with faster growth and higher mortality 
rates in the smaller cohorts. !
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Size and innovativeness!

}  The influence of size on innovative capabilities and/or revealed rates of 
innovation has long been debated in the literature, often under the 
misplaced heading of the so-called “Schumpeterian hypothesis” according 
to which size as such would confer an innovative advantage !

}  The evidence does not seem to support any strong relation between size 
and innovativeness. !
}  So, for example, some authors find an inverted U-shaped relation between sales and 

R&D intensities!
}  Pavitt et al. (1987) found a U relation (not an inverted one!) with small–medium and very big 

firms displaying the highest propensity to innovate. !
}  Sectoral specificities!

}  Soete (1979) identifies strong intersectoral differences, with several sectors displaying 
“increasing returns” in the relation between size and innovativeness. !

}  Acs and Audretsch (1987, 1990), find a positive correlation in 156 industrial sectors, a negative 
one in 122, and negligible rates of innovation – as they measure them – irrespec- tively of size in 
170 sectors. !

}  Pavitt et al. (1987) finds that innovative firms are likely to be rather small in industrial machinery; 
big firms prevail in chemicals, metal working, aerospace, and electrical equipment; and many 
science- based sectors (such as electronics and pharmaceuticals) tend to display a bimodal 
distribution with high rates of innovation of small and very large firms. !



Entry and exit!
}  The evidence discussed so far lends support to the existence of some powerful 

invariances in industrial structures (concerning size distribution and growth 
processes). !

}  These persistent properties, however, should not be taken as evidence of “business 
as usual” and even less of any sort of long-term equilibrium. !

}  On the contrary, underlying the foregoing statistical regularities one observes indeed 
the turbulent microeconomics that Metcalfe (2001) calls “restless capitalism.” !

}  Persistent turbulence in the profile of industrial evolution!
}  which is due to persistent entry and exit flows and changes in the incumbents’ market shares !

}  a phenomenon that distinguishes the last three decades from the previous period is 
the apparent increase in the rates of entry of new firms (generally small start-ups). !
}  So, for example, gross entry flows in the United States were around 50,000 per year in the 

early 1950s and were around 500,000 in the last decade (with a peak of 700,000 in 1988) !
}  Less effort has gone into the investigation of the degree of turbu- lence in the 

oligopolistic core of individual industries !
}  more than two thirds of the first Fortune 500 firms (year 1954) do not appear in current 

statistics !
!



Entry and exit!

}  In the “Fordist golden age,” a good deal of employment creation occurred 
in medium–large companies. Over the last three decades, the contribution 
of small firms to job creation seems to have increased !

}  For example, in the period 1990–5, new production units accounted in the 
United States for 69 percent of the total job creation (and 22 percent of the 
total was due to new start-ups). !

}  However, the bias toward small firms in employment creation seems to have 
become less pronounced or even reversed in the most recent years, at 
least in the United States: Bigger firms (with more than 1,000 employees) !

}  Small firms (especially start-ups) continue to be a major source of gross 
employ- ment creation, but this is matched by impressive rates of 
employment destruction, too!



Entry and exit!
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Table 1.6. Average Percent sharea of Gross job Gain and Gross job Losses by Firm size,
3rd 1992 – 1st Quarter 2005, in Thousands, Seasonally Adjusted.

Firm Size Class (Number of Employees)

Category 1–4 5–9 10–19 20–49 50–99 100–249 250–499 500–999 1000+

Gross job gains 14.3 11.5 11.9 14.2 9.1 9.8 5.9 4.9 18.4
Expanding firms 7.0 10.6 12.0 15.1 10.0 11.1 6.8 5.7 21.7
Opening firms 51.8 16.0 11.6 9.8 4.3 3.1 1.3 0.9 1.2
Gross job losses 14.6 11.8 12.2 14.4 9.1 9.7 5.8 4.8 17.6
Contracting firms 7.5 11.1 12.3 15.2 10.0 10.8 6.7 5.5 20.9
Closing firms 49.2 15.5 11.7 10.3 4.8 3.9 1.8 1.2 1.6
Net change 9.9 6.6 8.1 12.1 9.2 11.5 7.3 6.0 29.3

Source: Business Employment Dynamics, BLS (2005).

Less effort has gone into the investigation of the degree of turbu-
lence in the oligopolistic core of individual industries. Rather old stud-
ies (e.g., Kaplan, 1954; Collins and Preston, 1961; Mermelstein, 1969;
Bond, 1975) suggest a relatively high stability in the membership and
rankings within such a core. Broadly, in the same vein, Chandler (1990)
notes that 96 percent of the top 200 firms in 1924 were still present
in 1958, albeit sometimes under different denominations. Louçã and
Mendonça (2002) resort to Fortune 500 to extend the work of Chan-
dler. They emphasize the long-term turnover of the membership of the
largest firms’ group, which is probably attributable to change in the dom-
inant techno-economic paradigm. Be that as it may, whatever measure of
“turbulence” – including, of course, death rates – you use, it appears to
be much higher among small firms as compared with that of bigger
cohorts (see Acs and Audretsch, 1991; Geroski and Toker, 1996).

In any case, one has to carefully distinguish the relative stability of the
oligopolistic core in many industries from the dynamics in the relative
size rankings of top firms (see the next section for an interpretative
framework). Anecdotal evidence goes both ways: Examples that come to
mind are, on the “erosion of the oligopolistic leadership” side, General
Motors or Westinghouse, and, on the “oligopolistic emergence” side,
Microsoft or Nokia. No doubt, more than two thirds of the first Fortune
500 firms (year 1954) do not appear in current statistics. However, it
does not appear to be a sign of an “organizational revolution” specific
to the currently emerging new techno-economic paradigms but rather a
long-term feature of “restless capitalism,” with its persistent emergence
of new industrial activities and its changing weights among them.



Entry and exit!
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Figure 1.8. Net change in employment, 3rd 1992 – 1st quarter 2005, in thousands,
seasonally adjusted. Source: Business Employment Dynamics, BLS (2005).

A complementary angle from which to look at the organizational
changes in contemporary industry is in terms of gross and net job flows
conditional on firm size classes. In the “Fordist golden age,” a good deal
of employment creation occurred in medium–large companies. Over the
last three decades, the contribution of small firms to job creation seems
to have increased (for much more detailed analyses on the 1980s and
early 1990s, see Boeri and Cramer, 1992, and Davis et al., 1996). This
applies in different degrees to all OECD countries (OECD, 1994). For
example, in the period 1990–5, new production units accounted in the
United States for 69 percent of the total job creation (and 22 percent of
the total was due to new start-ups).

Interestingly, however, the bias toward small firms in employment
creation seems to have become less pronounced or even reversed in
the most recent years, at least in the United States: Bigger firms (with
more than 1,000 employees) in the new century are by far the biggest
net source of employment (see Table 1.6 and Figure 1.8). Small firms
(especially start-ups) continue to be a major source of gross employ-
ment creation, but this is matched by impressive rates of employment
destruction, too (see again Table 1.1.6). This is in fact the employment



Summary of some stylized facts !
1.  A few OECD countries, especially European ones, displayed a decline in average 

firm size starting in the late 1970s and early 1980s. !
}  Yet, the decline has not been dramatic. Large firms still play an important role, especially in 

terms of output and employ- ment. And in fact the importance of the largest firms seems to 
have increased in the United States over the most recent period. !

2.  At the aggregate level, the size distribution of firms is still considerably skewed. !
}  The picture is more blurred at a more disaggregate industry level, but the skewness of the 

distribution remains a robust property. !
3.  The science-based industries, and the scale-intensive exhibit a more asymmetric 

distribution. !
4.  Notable increase in the number of new firm entries, !

}  especially in the United States and partly in the United Kingdom. !
}  They are accounted for by start-ups and on many occasions by spin-offs from existing firms.!
}  The new firms account fora significant share of the increase in gross job flows and a positive 

but much lower share of net job gains. !
5.  Increase in industrial turbulence. !
6.  The trend toward globalization has not implied greater oligopolistic concentration 

worldwide or a greater concentration of international production in the United States. 
%!

}  However, our elaboration shows that concentration has not fallen systematically either, but also with 
an increase in the number of highly concentrated sectors). !

7.   !



On the greater importance of smaller firms!

}  What can explain the greater importance of 
relatively smaller firms in firm size dis- tributions? !

}  And at the same time, why have such processes of 
industrial reorganization in favor of smaller size 
seemed to have stopped?!

}   What are the underlying mechanisms explaining 
these patterns? !



On the greater importance of smaller firms!
1.  the growth of product differentiation and variety!

}  as the number of submarkets increases, it is more difficult for one firm to dominate a larger, 
fragmented market. !

2.  vertical specialization, the division of “innovative” labor, and the patterns of 
specialization and comparative advantages of firms of different size in this 
process. !

}  Related to this is the emergence of agglomeration of technology-based industries in 
geographical clusters (Silicon-Valley models)!
}  impetus to smaller firms associated with the processes of innovative exploration. !
}  new role for the larger firms as they preserve a comparative advantage in the exploitation 

of innovative advances and in incremental innovation, which can even be enhanced by a 
more productive exploration process !

3.  trends toward product modularity and the modularity of organizational 
processes!

}  the separability in product components can give rise to specialization and smaller size 
because each individual firm can dominate a single module and does not need to control an 
entire product or process space. !

}  Yet modularity requires coordination, and this calls for the role of larger firms as system 
integrators. !

}  In this respect, coordination is hard to achieve just through the market, and established 
corporations with the appropriate capabilities often dominate an entire process by mastering 
system integration. !



Types of small firms!
}  “Marginal” firms!

}  who manage to survive in local markets, often protected by the exercise of monopolistic power by 
larger and more efficient competitors or “simply” by the slowness and imper- fections of market 
selection processes !

}  “Chamberlin–Robinson–Hotelling” firms!
}  small companies that survive and prosper in small niches of differentiated product markets; !

}  “Smithian” firms!
}  firms based on processes of division of labor and specialized in the supply of intermediate products 

and components to other (often larger) companies, often on the basis of organized subcontracting 
relations and hierarchies; !

}  “Marshallian” firms, !
}  companies that are active in a specific geographical area (clusters, districts, productive and 

innovation systems, etc.). They are typically extremely specialized at some stage of the value chain 
and/or in a product niche. They entertain close, often socially shaped, linkages with the other firms in 
the area; !

}  “Schumpeterian” firms!
}  companies that are born on the basis of an innovation and try subsequently to develop it. In some 

cases, these firms grow or are acquired by larger companies. In most cases, these firms fail. 
However, these firms are small because they are young. !



Product Variety and Differentiation: !
The Horizontal Boundaries of Firms !
}  A first reason for decreasing average firm sizes can be found in the 

opportunities for product differentiation. !
}  it is frequently claimed that new technologies, in primis IT, and more generally post-

Fordist patterns of production and demand make significant increases in product 
variety possible. !

}  E.g. laser products are differentiated. This is associated with several market 
niches. In turn, no firm has been able to cover a large set of such niches, which 
has kept the industry from consolidating into a tight oligopoly !

}  the lack of consolidation does not stem from the fragmented nature of the tech- 
nology, whose basic features are common to the application sectors, but from the 
fragmentation of the industry downstream. That is, applications of the same 
technology are differentiated by the specific requirements of customers and uses. !

}   When an industry is not fragmented, economies of scale induce the more 
productive firms to cover larger shares of the market. Given that they are more 
productive, they can outcompete their rivals, !

}  When a market of equal size is fragmented, the fixed costs have to be borne for 
each market niche. As a result, companies can dominate only if they are better in 
each and every submarket or in a large number of them. This is unlikely in so far 
as different companies develop specific capabilities in different submarkets. !



Vertical Boundaries of the Firm and Division 
of Labour!
}  A second category of processes driving changes in firm sizes and 

firm boundaries involves changing patterns of division of labor. !
}  the notion that division of labor is a crucial “natural” engine of 

productivity growth is probably one of the less disputed propositions 
in economics. !

}  However, it is important to distinguish between drivers of processes 
of division of labor. !
}  One process concerns the “natural” tendency toward increasing specialization 

that occurs along an industry life cycle or a technological trajectory whereby, as a 
technological paradigm matures, intermediate inputs tend to become more 
standardized, economies of scale in production become more relevant, and the 
emergence of specialized producers gets easier. !

}  A significantly different question regards the extent to which specific new 
technologies tend intrinsically to favor more decentralized forms of organization as 
compared with more vertically integrated structures. !
}  In this respect, it has been suggested that the ICT revolution systematically favors vertical 

disintegration and arm’s- length forms of coordination of what were previously integrated 
units !



Vertical Boundaries of the Firm and Division 
of Labour!
}  More generally, the advent of the ICT revolution has offered not only 

opportunities for the discovery and development of new products 
and processes, but has often entailed major organizational 
innovations. !

}  The diffusion of information technologies has made possible major 
organizational transformations, ranging from so-called “flexible 
automation” to modularization, to e-commerce, and in general to the 
possibility of decentralization of certain activities previously carried 
out within the boundaries of individual firms!

}  Not only has the large, vertically integrated corporation become less 
efficient than more decentralized and specialized structures 
interacting in the production process, but such collections of 
specialized firms have also specific spatial connotations, that is, 
spatial concentration of economic activities confers “externality” 
advantages to those firms. !
}  Smith + Marshall!



Vertical Boundaries of the Firm and Division 
of Labour!

}  A related but distinct question concerns whether a new model of 
organization of large corporations – loosely definable as the 
“network” form – is supplanting the Chandlerian–Fordist one. !

}  There is certainly ample evidence indicating that vertical 
disintegration, outsourcing, and deconglomeration are actually very 
important tendencies in the organization of innovative and 
productive activities in many industries !

}  Such discontinuity involves more the ways large firms are organized, 
managed, and interact with the environment that surrounds them 
than in the fact that they have been replaced by systems of smaller 
firms !



The Dynamics of Exploration and 
Exploitation !

}  A particularly important issue regards the relationship between 
specialized (small) firms and integrated (plausibly bigger) ones with 
respect to the division of innovative labor. !

}  Trade-offs between !
}  exploration of new innovative knowledge and its exploitation !
}  decentralization and coordination on the other. !

}  If the development of an innovation requires integration with 
downstream manufacturing or commercialization assets, only the 
firms owning these assets can innovate. !

}  if vertical specialization and related separation are possible in 
different organizations, between activities for producing innovations 
and activities for developing them, there are more innovation “trials”!

}  The higher degree of exploration and of the higher number of 
potential innovations implies that technological opportunities are 
tapped more intensively !

}   !



The Dynamics of Exploration and 
Exploitation !

}  The very success of smaller decentralized firms (“upstream”) and 
the very fact that these firms are part of a broader process that 
involves larger more integrated companies (“down- stream”) make 
the latter more effective. !

}  In sum, larger firms become key agents downstream or in R&D 
activities that require large scale. !

}  Even if more ideas are explored, one is bound to bear the costs of 
having a fragmented structure for innovation, as opposed to a more 
integrated one. More integrated structures may improve learning 
processes, which under vertical disintegration are harder to pursue 
because knowledge is dispersed in many different unco- ordinated 
avenues, across many smaller independent firms !



Modularization and the Division of 
Innovative Labor !

}  Another side of trade-off specialization–integration has to do with the 
need for coordination, even in the presence of processes of 
modularization and of division of innovative labor. !

}  By adopting modular design strategies, firms can take responsibil- 
ity for the design and development of separate modules. !
}  Thus they can develop new products at a faster pace, as the integration of 

the final product is a matter of mix and match of “black boxes” !
}  Modularity, by simplifying design and development processes, 

would allow a greater division of labor across firms. !
}  As a consequence, firms can focus their capabilities on a few modules or on 

the architecture !



Modularization and the Division of 
Innovative Labor !

}  However, modularity implies a trade-off between the “speed” of 
search (enabled by modularity) and the “breadth” of search 
(enabled by nonmodular search strategies). !

}  Apparently, modular search strategies are indeed highly efficient in 
the short term (i.e., they provide “higher value”), enabling fast 
searches within a predefined search space. !

}  However, these gains might disappear in the long term, as 
“slower” (i.e., less modular) search strategies catch up and reach 
better solutions as they can explore wider search spaces, exactly 
because they rely on less tightly defined “design rules.” !

}  Increasing specialization generated by modularity requires the 
development of more centralized agents who “coordinate” the 
integration of different modules and, even more important, the 
development of new systems. !



Modularization and the Division of 
Innovative Labor !

}  Greater opportunity to separate research from development and production 
and the possibility of defining specific intermediate research outputs to be 
transferred across organizations increased experimentation of innovation!
}  his explains some of the factors discussed earlier, specifically high-tech 

entrepreneurship, turbulence (higher entry and exit rates), and the higher rate of 
innovation, which is a natural outcome of the greater number of trials. !

}  Large corporations do not simply specialize in the development of 
innovations created by others. They perform at the same time the crucial 
role of integrators of fragments of specialized knowledge, building up 
architectures or frames that organize and structure the knowledge required 
to develop, produce, and sell new products !

}  Division of labor and decentralization (the expansion of the network) 
requires at the same time stronger integration and coordination within the 
nodes of the network. !
}  division of labor does not simply reduce the need for managerial control, but shifts it at 

different levels!
}  the management of supply chains is a more organizationally complex activity than 

straightforward vertical integration. !



The Life Cycle of Industries!
}  the balance between exploration and exploitation, or decentralization and 

coordination, often depends on the stage of the industry life cycle, with the early 
stages favoring exploration and the production of many new technologies or ideas !
}  even an industry as concentrated as that of automobiles was highly frag- mented when it 

started, with a great deal of entry and exit. A shake-up then gradually reduced the number of 
suppliers. !

}  The Internet boom of the 1990s was a similar process. Many firms were created and the 
shake-up of early 2000 adjusted its industry structure. !

}  In many cases, new companies are the carriers of new technologies precisely 
because incumbents embody old knowledge bases that make it harder for them to 
grasp and master the new !
}  Thus some of the new firms are able to displace old leaders. !
}  The advantages of the new companies are not linked to their small size, though: Rather, they 

are small because they are young, and successful ones will grow larger. !
}  Moreover, it is not always the case that new firms inevitably end up dominating the 

industry. !
}  In many instances, incumbents are able to survive technological disruptions and maintain their 

leadership: To a significant extent, for example, this is the case of pharmaceuticals after the 
biotechnology revolution !


