UNIVERSITA DEGLI STUDI DI TORINO

This is an author version of the contribution published on:
Questa e la versione dell’autore dell’opera:

Cantner, Uwe, and Marco Guerzoni. "Innovation and the evolution of industries: a
tale of incentives, knowledge and needs." Handbook of Research on Innovation and
Entrepreneurship (2011): 382

The definitive version is available at:

La versione definitiva é disponibile alla URL:
http://books.google.it/books ?hl=en&Ir=&id=AEY2N-
_BzZAC&oi=fnd&pg=PR1&dqg=cantner+guerzoni+audretsch&ots=PaAVQTqnrF&sig=L
wXgjSrtdNqyTuWgqILTBMyp f5E#v=onepage&q&f=false



24 Innovation and the evolution of industries: a tale
of incentives, knowledge and needs
Uwe Cantner and Marco Guerzoni

INTRODUCTION

This chapter is about the co-evolution of technology and markets. Since our goal is to
understand the way these forces impact the advancement of industry, these cannot effec-
tively be independently analyzed.

Classical economists recognized that the link between technological evolution and
market forces is the trigger of industrial revolution, as well as the consequential tumultu-
ous process of economic growth: ‘In turning from the smaller instruments in frequent
use to the larger and more important machines, the economy arising from the increase
of velocity becomes more striking’ (Babbage, 1832, pp. 4-36). However, Adam Smith
noted that the use of ‘more important machines’ is limited by the extent of the market.
He described the combined effect of innovation, which creates new markets, and of new
markets, which creates incentives for innovation. Karl Marx highlighted the role of
machines as the main source of productivity increases as well. Marx also recognized that
low wages lead to demand shortages.

Despite the awareness of the classical economists, the analysis of the co-evolution of
technology and markets as the principal determinants of industrial dynamics is aban-
doned in traditional neoclassical theory.

A certain extension of this approach is found only in the search for incentives respon-
sible for the direction and nature of technological progress. The so-called demand-pull
approach looks at the demand side of the economy, considering product innovations as
initiated by demand. On the other hand, changes in relative prices are considered respon-
sible for certain factor-saving directions taken by technological progress.

Conversely, the role of technology is completely removed from the realm of the disci-
pline: technological progress is treated as an exogenous variable and is therefore banned
from the extra-economic sphere. For this reason, these approaches are not explicitly
discussed here. These factors are characterized by the assumption of reactive behavior as
used in neoclassical economics for all kinds of exogenous changes (preferences, relative
factor price changes, income changes etc.). The economic processing of technological
changes does not signify anything, but simply follows the market forces in which eco-
nomic development is pushed by an exogenous technology shock. Within this theoretical
frame, the emphasis on technological progress as the most important source of economic
dynamics is of no use analytically because, as a black-box phenomenon, technological
progress eludes economic interpretation.

Regardless of whether technological-push or demand-pull approaches are considered,
typically both actors react only to economic changes. New technological know-how is
a pure public good that each economic actor can appropriate at no cost and which is
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- externally to the economic sphere - generated (invention) and adapted for economic
purposes (innovation). Therefore innovative activities and the existence of spillover
effects constitute no economic problem at all.

In this chapter, we review and discuss contributions that consider innovation both as
a key factor of advancement and as an endogenous dimension of any economic system.
The chapter consists of two focused discussions.

The next section discusses the evolution of technology and markets from the firm per-
spective. The emergence of new industrial economics takes into account the notion that
firms or actors consciously and actively invest resources in order to achieve new techno-
logical know-how useful for economic purposes. Consequently, technological progress
becomes an endogenous phenomenon, i.e. it is based on economically motivated deci-
sions. Compared to traditional neoclassical economics, the new industrial economics
performs much better in analyzing the importance of technological progress. However,
in an effort to achieve static equilibrium solutions. it sacrifices some important aspects.

The third section highlights the role of the demand side in shaping competitive condi-
tions and technological trajectories. We review two streams of literature concerning this
issue. The first conceives of demand as a pure incentive effect, as in the neoclassical tradi-
tion. The second regards demand as a possible source of innovative ideas.

Within each section, we shall proceed symmetrically. Indeed, both technology-push
and demand-pull contributions are neither monolithic nor homogeneous; a second
divide intersects both streams of literature. There is a cross-section of literature both
consistent with mainstream economics and focused on the monetary incentive of the firm
to innovate. On the firm side, this is translated into the analysis of the impact of markets
and institutions on the rewards of innovation. On the demand side, this framework
results in the analysis of market size as the main pull mechanism.

A second approach deviates from mainstream economics, sacrificing the analytical
tractability of the issues and highlighting the role of knowledge embedded in the innova-
tion process. Therefore the focus is on the learning process within firms as a necessary
condition for innovation. The demand side here is conceived as a flow of information
from users and consumers to producers.

The organization of the chapter will reflect the historic structure of the literature.
Specifically, this chapter shows how these approaches emerged, the critiques each con-
fronted and, finally, their refinement. The conclusions also reveal future challenges in the
field of the economics of innovation.

SUPPLY AND INNOVATION

Why do firms engage in innovative activities and invest in R&D? How are these activities
related to the firm environment in general and specifically to the structure and dynamics
of the market/industry?

Firms engage in innovative activities if they see an economic or technological opportu-
nity. Analytical approaches construe these two aspects quite differently. The differences
first accrue to the assumptions about the behavior of the economic actors and the ability
of each to identify or to anticipate those opportunities. Second, there are sizable differ-
ences in the consideration of economic chances and of technological opportunities. On
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- which might be quite ‘tough’ {Reinganum, 1989, p. 855), Second, the appropriability
conditions for innovation rents depend not only on the public-good character of know-
how, but also on the market structure after innovation. Two separate lines of modeling
take up these two aspects: non-tournament models and patent races.

Non-tournament models Dasgupta and Stiglitz (1980a) criticized Arrow (1962) and
suggested a model in which R&D competition and innovation were modeled as non-
tournament. Many competing firms producing homogeneous outputs spend R&D
to generate technologically equivalent and perfectly protected improvements of their
respective production technologies, leading to Jower unit costs. The incentive to spend
on R&D activities does not depend on possible imitative activities of competitors, but
on market structure and the features of technology. Therefore technological-innovation-
related revenues are determined by the economic interdependence of the firms. Within a
competitive surrounding allowing for market entry innovation, revenue will be zero in
market equilibrium.

Given these assumptions, a number of relationships between market size and R&D
decisions can be deduced. Generally valid results cannot be found in this model, only
solutions dependent on certain parameters of demand and unit cost elasticity. In most
cases, however, the rate of progress is greater in markets with a higher degree of monop-
oly. Schumpeter’s argument of a positive relationship between market power and inno-
vation rate seems here to be validated.

Technological spillovers are discussed in Levin and Reiss (1984), Spence (1984) as well
as d’Aspremont and Jacquemin (1988), who enhance the Dasgupta and Stiglitz frame-
work. Both Levin and Reiss (1984) and Spence (1984) show that spillover effects gener-
ally lead to a reduction of individual R&D expenditures and therefore have a negative
incentive effect on R&D, with the exception of complementary R&D projects. Despite
the incentive-reducing effect, spillovers reduce inefficiencies due to R&D duplication and
enhance welfare. D’Aspremont and Jacquemin (1988) show this to take place when the
intensity of spillover effects is high. ;

Tournament models or patent races Non-tournament models attempt to explain how.

market forces influence R&D levels and rates of technological progress. However, these

models do not discuss any strategic behaviors implemented by actors to defend their
technologically or economic leading positions. In addition, patterns such as creative

destruction (Reinganum, 1985) and success-breeds-success {Dasgupta, 1986) are not
taken into account. On the contrary, tournament or patent race models do exactly that.
In these models, technological com petition is interpreted as a race for a certain patent.
The firm that introduces an innovation first enjoys patent protection and the resulting
temporary monopoly. Investing in R&D activities is meant to increase the probability of
success earlier than competitors. For the ‘losers’, the R&D expenditures spent are lost.
The level of investments depends on two effects that impinge upon the expected rewards:
the profit motive and the competitive threat. The former consists of the difference
between the profit before and after successful innovation. The latter ensues by compar-
ing the profit in the case of a successful innovation and the profit in the case in which the
competitor wins. Both differences should be positive {or an innovative engagement to be
considered worth being pursued. >
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more in W%U because it faces 3 greater competitive threat. Thus it will have & highe
nnovm_g_;v\ A.% success and of keeping the monopoly position. Taking into account Hm ,wﬂ
nological spillovers between firms reinforces the tendency for creatjve destructi ara
éo.mwosm. ﬁ:m continuation of monopoly position. s an
Extending Em analysis to include the success-breeds-success pattern - as opposed i
the leapfrogging pattern — requires g dynamic model with a sequence of wm<mw,“v_ E:m:w

For .Wo:-anmm:.o innovations, however, this independence does not hold, and winning a
Speciiic patent race s not just worthwhile for profit reasons ini
ons but al ategi
advantages for future races. oo R
Munm«s:m on mﬁoor.mman Bo,aam. only in a few cages are they analytically solvable
and simulation techniques as in Beath et al. (1989) need to be applied. In set-ups Ewmqm
spillover effects mBo,:m.mn:m are restrained, backward firmsg are not able to compete
,mon the mm:,dm stage within the innovation Sequence as the leading firms. However they
mmbnnomo: Step by step the position of the leading firms, These are the om:o:.:n, type
m :Bo.aa_m. Beath et al, :cmwv o.onmg:m the R&D decision with Bertrand and Cournot
chavior on the market. Thejr simulation analyses show that Bertrand behavior tends to
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@EE:.S first: the :mo-mn_.ssvﬁ.m.. hypotheses revisited and other regularities
m 10w leave the realm of the incentives-based theory to move toward 2 more empiri-
ally grounded and ”sos_oamo&mw@a approach to industrial dynamics. 10 research

wwm\sm_uww. EWHQWQ,.OSQ Ea:mﬂ.ar or technology-specific factors show larger explana-
o mnwﬂo mm_,.m%w.wewm other <m:mE.¢m. such as ﬁosso_ommom_ opportunity and conditions
oo:omz:%. 1 Wv\, eads to a drastic reduction in the significance of the coefficients for
T omomw%nuo:_m.n_v\ in the context of the neo-Schumpeterian hypotheses, the
e e ‘ N,_:msm:% Is barely explained by the concentration variable, whereas
Oy Y variable @mv_m_:m 32 percent. In other studies, 4 percent of variance is

Plained by concentration, whereas more than 50 percent is explained by variables rep-

B cer s . N
. Msenting demand, opportunities and appropriability (Levin et al., 1983). Consequently.
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pattern of innovation in manufacturing, several broad classifications are suggested
to deal with emerging patterns. Two of them, by Pavitt (1984) and by Malerba and
Orsenigo (1995, 1997), are prominent.

The Pavitt classification distinguishes by sector-specific organization of innova-
tion activities and the specific features of technological change. In the end, four dif-
ferent classes are identified: science-based industries; supplier-dominated industries:

]

which they work.

The classification by Malerba and Orsenigo is oriented toward linking the pattern
of innovation activities with the pattern of learning in firms. This exercise leads to two
classes of sectors or so-called regimes. A first class contains sectors of an entrepreneurial
regime with a larger number of predominantly small firms, low market concentration
and market turbulence, casy market entry and exit, and low stability in the ranking
of innovators {Schumpeter Mark 1). These features are related to high technological
opportunities, weak conditions of appropriability and a low degree of cumulativeness of
technological knowledge. Consequently, market competition is intense and always fed
by new ideas from within and from outside (entering firms) the market.

The sectors of the second class belong to a routinized regime. Large firms are more
frequent, operating in more concentrated markets with low market share turbulence,

advantage in a success-breeds-success manner,
This difference in the organization of innovative activities across industries may be
related to a fundamental distinction between Schumpeter Mark [ and Schumpeter Mark

3 >

entry for new innovators.

Technological regimes and Schumpeterian patterns of innovation change dynamically -
over time. According to an industry life-cycle view, the Schumpeter Mark I pattern of
innovative activities may turn into a Schumpeter Mark 11 pattern (Klepper, 1996), but
in the presence of a major technological discontinuity, a Schumpeter Mark II pattern
may be replaced by a Schumpeter Mark I. If we introduce into the evolution of industry
the role of both technology and knowledge, the dynamic features of system need also a
revision.

Industrial Dynamics
Industry dynamics refers to an approach that looks at the change of industries aver

time (Malerba and Orsenigo, 1996) where innovative activities are a major driver of the
dynamics.

e

e —
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Basic dynamic mechanisms and pattern
Combining the elements of the OACK approach with the behavioral foundations of
innovative activities suggests that “different agents (firms) know how to do different
things in different ways (domains, levels of performance, etc.)’ (Malerba and Orsenigo,
2000, p. 295). Consequently, the heterogeneity of firms in a sector or market can be
related to differences in knowledge and competencies acquired over time. Those differ-
ences contribute to differential competitiveness and successes.

In this sense, the knowledge and competence specificities of firms are the major deter-
minants of the industrial structure and its evolution over time. Two kinds of mechanisms
driving that dynamics of industries have been identified: (1) mechanisms leading to the
advance of knowledge and to the generation of innovations and (2) mainly market-based
mechanisms for selecting between different new combinations. The interdependency of
these two mechanisms will be discussed in the next section,

First, the cumulativeness of knowledge due to a firm-specific process of learning leads
to a specific, path-dependent development of individual firm competencies. This specifi-
city generates differences in firm performance, and path dependency makes it difficuit for
a follower to catch up to the leaders. Such a dynamic is labeled success-breeds-success, a
term first used by Phillips (1971) to explain the development of the airplane industry. The
success-breeds-success progression can be mitigated when agents can learn from others

leader (Verspagen, 1992; Cantwell, 1993). Complete equality or even overtaking may be
constrained either by imperfect transferability of tacit knowledge {(Polanyi, 1967) or by the
lack of absorptive capacities (Cohen and Levinthal, 1989) by the lagging firm.

Second, firm heterogeneity caused by different innovative successes requires an under-
standing of market competition different from the allocative conception in neoclassical
economics. Markets in this context are seen as a platform upon which competition
among heterogeneous agents or better heterogeneous products takes place. With respect
to innovation activities, different ideas and the different knowledge stocks and compe-
tencies behind them are in competition (Metcalfe, 1994; Nelson and Winter, 1982).

In this context, markets serve a twofold purpose. First, markets are a selective mecha-
nism and work efficiently if, step by step, poorly performing ideas are eliminated and
better ideas allowed to survive. The second aspect refers to Hayek’s notion of competi-
tion as a discovery process, which allows firms to learn more about the viability of new
ideas. This leads to a more complete picture, as the success of the market or failure of a
firm provides information about the comparative evaluation of the product or new idea.
This information can be used to adjust and to design further innovation activities. In this
sense, the aforementioned search and learning mechanism is nicely combined with the
mechanism of selective competition.

The concert of mechanisms

In the view of the empirical findings presented above and the literature on the behavioral
foundations of innovative agents, there have been various attempts to formally analyze
these phenomena. We briefly mention those that look at dynamics and at innovation. A
first group of models attempts to reconcile the empirical regularities with the equilibrium
3pproaches of industrial organization {e.g. Jovanovic, 1982; Ericson and Pakes, 1995,
Sutton, 1998), thereby leaving out heterogeneity of actors or learning processes.
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shipping industry. he suggests that demand not only provides incentives, but also draws
attention to new needs to be addressed by the supply side. In his words, ‘there exists a
technological lag, a chronic tendency of technology to lag behind demand,’ (Gilfillan,
1935b, p. 1); thus only users and consumers can reveal to firms the route to go to satisfy
their needs.

These two mechanisms linking demand and innovation, that is, demand as incentive
and demand as source of information, can be identified in the literature along two dis-
tinct but similar paths: at first, they Aourish both in academia and among policy-makers,
but they eventually run into diminishing returns when facing incontestable empirical
rejections and critics. In the first stage, the solid critiques confronted jeopardize the
idea of demand as a determinant of innovation, but ultimately the critiques suggest and
compel a sound refinement to the theory. As these two streams of literature are identified
and subsequently traced, note that the incentive mechanism is consistent with a main-
stream approach where technological choice is driven by market incentives. By contrast,
the latter strongly departs from neoclassical economics by disregarding information flow
as a relevant problem, but rather considering information as a quasi-public good repro-
ducible at zero marginal cost.

Schmookler (1962, 1966) empirically tested the ‘demand-pull’ hypothesis, where
technological change is pulled by the existence or emergence of new markets because
human needs precede technological solutions. He reviews the innovation activity in the
railway industry, captured by the numbers of patents, and compares it with the evolu-
tion over time of different economic indicators such as stock prices and gross capital
formation. He shows that peaks in innovative activities lag behind those capturing the
economic performance. Building upon the assumption that economic performance
proxies demand as total expenditure, he concludes that ‘the influence [upon innovation]
of the latter [unfolding economic needs] has been substantial’ (Schmookler, 1962, p. 20).

Contemporaneously, Arrow {(1962) reveals the mechanism beneath this incentive.

effect. In the attempt to illustrate the impact of market structure on the propensity

to innovate, which we mentioned in the previous section, he analytically states that
incentives to innovate are equal o the increase in the mark-up per unit produced by an

innovation multiplied by the units sold in the market. The simplicity and the analytical
tractability of this proposition make the use of this concept widespread not only in the
economic analysis of innovation and technological change (see, among others, Kennedy,
1964; Drandakis and Phelps, 1965; Samuelson, 1965; Hayami and Ruttan, 1970;
Acemoglu and Linn, 2005), but also new growth theories (Aghion and Howitt, 1992;
Grossman and Helpman, 1991, Romer, 1986, 1990). st
Both the Arrow and Schmookler approaches, despite the clarity of the reasoning and
their results, run into diminishing returns when confronted with undeniable empirical
rejections. Scherer (1982) reruns Schmookler’s analysis on a larger data set and rejects
the demand-pull hypothesis when using the whole sample. However, when including
only capital-goods industries in the analysis, Schmookler's results appear to be valid.
Schmookler’s hypothesis seems to work only in industries with large firms, facing 4
stable homogeneous demand, and mainly engaged in incremental product innovations
or process innovation. Sy
Overall, the demand-pull hypothesis has an explanatory power of innovation, but
the range of its applicability is reduced. Specifically, the main result is that the concept
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cannot be applied without explicitly referencing the structure of the industry and the
Jjoint evolution of the technology side, )
moraoo.w_qim approach also fails to explain the dynamic nature of the phenomenon. In
Adam Smith’s view, the size of the market not only enables innovation, but endogenously
generates a further stage where innovation itself expands demand: for Emﬁmmam. that
.Q:mr.ﬂ occur by allowing a lower price or by introducing new products. A further criticism
in this direction is that of Kleinknecht and Verspagen (1990), which clearly addresses the
nGEmB o.m endogeneity in technological change; they correct the spurious reiationship

sector size. In addition, they test for reverse causality and find evidence of 4 co-evolution
.omamamaa and :wo::o._o.mw. This is the only paper in economics ofinnovation that is trulv
in :.ﬁ spirit of the Smithian increasing returns of demand and technology. ’

Schmookler analysis are corrected, the magnitude of the demand-pull effect is reduced
but the underlying theoretical paradigm still holds.

Young (1998) Suggests a possible refinement of the concept, which can explain the
_mow. of scale effect without dismissing the role of demand. He retrieves the ‘principle of

of satisfying a heterogeneous market.

mm.:_.:m:v\, Acemoglu and Linn (2003) formalize the same idea and successfully test it
smpirically using the pharmaceutical market. Foellmi and Zweimiiller (2002, 2003) focus
On consumers’ heterogeneity in terms of income: the more skewed the income distribu-
co? the less homogeneous the final demand, and the weaker the incentives to inven:.
Ultimately, a large market increases the overall incentive for innovation, but consumer
:.Smﬂomm:a:w can simultaneously trigger an increase in the variety of alternative soly-
tions, thus hindering growth, Any empirical studies focusing on the relationship between
Bm.:@ size and innovation must take into account the mutual crowding-out effect of
various equivalent solutions.

Demand ag Source of Knowledge

i “m m:m:m: (1935b) suggests, demand can be interpreted not only as the size of the
r

£t providing incentives for invention, but also as a useful source of information 10



sy jo urpueissopun ayy Futaoadwi uo Kjpswald £jos ansst oy 10J SaBUR|TYD Jayling
'Spadt paulap-flam yiim santuniioddo [eardojouyas sjqejiear utymew jo ssasoud oy se
pazijemidasuod 5q pINOYSs J[as1 UOHIBAOUL] “SIAWNSUOD 3] ul pue sy ay) ur yoq sverd
saer Asnosur)nuis 1ey) Furuies) Jo ssaooad xapdwos v JO 1nsax pud ay) $8 uonwvaouy
SIOPISUOD 3PIS 1210 A ] U100 AWES IY) JO IPIS 2UO K|UO 1v £3Y) Inq ‘SIUILIISuOs pup
santuniroddo Sutugap ur ojos v Aepd Alawapo saanuaoug ‘uoneAouul 01 SPIBMAI JO Ja) W
© A[dws 01 uoneaouur jo wajqoid ay) ssonpas SIMIBIN] JO WEANS SUQ "2ANILIN] Y] i
SISIX3 APIAIP 5348 PUOIIS Y "IAYI0 Y JIA0 10913 20 Jo Aiuiowsadns Aue se [[oas s “3)q1s
-sodwt st uondUNSI 1N0-183[d AU *2A[0A2-03 S1ayIRW pue £3ojouysa) 1ey) a8pojmouyor
am 20U0 "paapur :Ajuo asodind aanevnsn(ji 1oy uonriedas suy) 1day am “191deyd Ino yj
(P661 ‘urwanig) 21eqop nd puewap ‘sa ysnd
AS0[0UYD), SY1 SB 2INJRIDN| DY) UI UMOLLY st Aworoyaip sty g yred 1ysu o) 3uope syoye
A% 1934IP 01 UONEWLIOJUL JURAIDI OS[ INQ ‘$3ANUDUL LU0 10U sapiroid yotym ‘apis
PUBUIDP 34} UO 12§ 2q ULD SNO0J Y1 "A[2812AUO) "UOIIBAOULI [RUOHBZIULFIO PUE $80501d
nonpord Zunponur A4q sfurya o1 Funowvas puw Juawiuodiaud aannvdwos ayy Suideys
Ljeanse ut sanauardonua pur suuy Jjo slod 2y FunyIyyfy Kq popyorr aq ued anssi
241 "apIs duo vy uQ '$}o0jq Fuipping Limiuswadwod om) Jo SISISUOD AINTRIS] STy |
"SIALISNPUT JO Ut
-dojaaap ay urejdxa 0 sisk[eue jo sjun K93 ayj se s1oyurw pue £3ojouyos) jo uorn|oAd
-00 2y} daay 0} uonEAOUUL HIBOUOII JO SIR[OYDS Jo suoge ay) payorn tadeyo sy
“SAIPNIS SNUOUODI JO WL 3Y) WOI] PAIRUIU]S kA UOHRAOUUL
JO 301 3y “owiy I2AQ) "pazAlEUE A[9pIM ‘210jo50y) ‘sem pue 1wewdoaasp pue yimois
JO 1010%} SnOUaTOPUD UL PAIAPISUOD SBA UOHIRAOUUI ‘SHIWOUOID Jo 33w £preo ayy uj

SNOISNTONOD

“asodand s1y) aasos
01 A1qe a1e $35ud12J21d 119Y) JO DIBME [[9M SIAWNSUOD 35041 KUO ng ‘s|qeiuapun osje si
UOTBLLIOJUL JO 221N0S §8 pUwWap jo ajos 3y A112uafo1d)oy )1 10j pajjouod aq p[noys
11ng "aauadul se sjo1 € Avyd [Jam JYFIW PUBWOP (2w I9AO pouyal 94 0] swealls yioq
PaRI0) SAPMIS 3Say) JO SONLT) (WY 1D21P 0) UONBILIOJUT [NJasn Yam Ly ay) apiaoid
UEd puBliap ‘pury 1ay1o ayy ugy ‘uonesouul jind 0y 1apio w suLiy uodn aanjuasul ye
ST 19T PUT 9ZIS 193IRW 9Y) S PIAIILOD G URD PUBWISP ‘PUBY U0 3Y) U() "SWUBIS OM]
O1U1 PAPIALP 9q UED UOHBAOUUT PUR PUBWIAP UO ANIEIMI] 9Y] 1BY] ABS UED am sny ]
‘spasu
Pauyap-[lam aIa s1asn jo Funsisuos puewap jo oidwesqns [jews v nq 'sadisap urwuny
JO 198 SSAIILUI] 941 10U ST SULIY 01 1YIRW WOLJ MOy UOHBWIOJI ay) ut s1anew A[eal
TEYA SPIOM JOI0 Ul (QTOT "LO0T uoziann) Adeanodr ySiy yim spasu Iyl Ajdads
01 2|qE SJOUNSUOD IO sIPWNSUOD paeonsiydos Kuo 1ay1el 1nq ‘UOHIBULIOJUL [NJash Yiim
SWHY aplaod Ued SIaWNSU0D Ut SI9SN |[v 10U 11y) 2Anoads1ad 2y areys SAIPNIS 95U |
"PATEAID 3G UBD POOT T JO JaWNSU0D 1251e1 B *S15Y10 jo peosul pasordw e
SONSLIAITILYD AUIOS 1 *1BY1 1SIBINS PUR SONSLINDLITYD JO 3[pUng © sv 19npoad © 2A120U0D
A2y spasu aenonaed yim s1asn £q e 1UBIaYIp ® Ul pasn 3q uerd Jonpoud v eyl azijral
NIDYILW UdYM 2T IWR upd AFo[ouydal aandnisip 1ey) 15983 ns ( 1007) 1PqIuia0] pur 1aupy
PUE (TOOT) 42UPY (L661) UasUSLIYD) “aul] awes ayy Suopy SAYOLY 1ayIrw Jenaned

LOE  SoLusapul fo wonnjoss ol pun uornaoiiy

guidjsies jo asodand ay) yna uonesouus ind ues SAYDIU 10YIRW Jo dduasald syl soun
-snpuf 191ndWOd PUR BIAWED YY) ST YONS ‘SAIISNPUL SUIOS UL IRY) MOYS yjoq "Appeaiynads
'SILISNPUL JINTBW UL SA[4D UOTIBAOUUL DALIP 2D $20U040}1d ISIDAIP 11ia S2351 13 100
uﬁ WBNY31Y (SO0T) WNIPUIA PUP (£00T) UOYUAI] PUE WINIPUIA Y10q "310ULIBYLIN |

~ {S661 "S1250Y) Pa[(Y[n 2q 01 $paau 1waGuLns pur 11 dxa Yiia s1asn SUIBYD SIS
£120U01d JO JAQUINU PJOYSAIY) WNWILHW © J1 K[U0 1YW 2y 01U paonpoa st ssasoud Jo

+30npold mau v "pajuasald SI RAPI IBWIIS © *SAIPRIS UOISNYIP U] "AFo[ouydar mat ay1 Joj

JOJBGNOUL U ST 1O 1Y} J9}IBW YD T JO UOTIBAIO dY) MO[[T SISN [RIUSWLIAAXD 250 |
9N IEW BYY JO 1531 SY) WOLJ SPIdU JSIDAIP 2ATY A3} 2SUEIA UOHIRAOUUL UP 10] DIUHI
“-jo1d aAnajas sHQIYxa siasn Jjo dnosd g yotym ut jppowt v dofoasp (gonz) 17 12 paIaeiy

(100T "Yrys puw axuri
$000T "[® 12 UOSLLIOIN (€661 12[pOouy (761 ‘[2ddi uoa pue Nwisial 1586 ‘[addipy uoa
PUB UBQIN "0861 'SSOA 1861 ‘TeNdS 1§86 1 *MPYS 1786 "UOSUINIT] i6/6] "UIS[aYUL pur:
[addipj uoA 7861 ‘[TEX0]) ainiesa)y| [eLaTeUBW oY) UT BUIYSLINOY SI S1250 PRA] (1A DAYl
SIMIBISN JO WBANS JY | "SISN PBI| 382Y] WIS AJUO SP3dU $1asn 01wl SIYFisur njasn wind
URD JOTBAOUWL UY "3INITY 3Y) UT 20BJ JIM 19)IRW SY) JO 1823 Y] JBY) SUOIPUOD PUT SWID|
-qoid Yum Jel[iR) 135N 250Y) *$1080 PRI JO 1dadU0 A1) saonponul (/4 67) [pddiy uop

(T A G861T I Ul pAIR 66
‘[eqnay) ;$aInieaj pue suorpunj “sasse(d 1onpoid Jo suid) ul (passaidya st HONORsIES
pasu 10) payoads aie s20udajard Yorym 0) JUAIX3 BY) SSAUIIRUILLINAP Padu, uo spuadap
uoneaouul uodn puewap jo sdusnpuL Y1 JeY) $150F3ns ‘aourisul 10] (pL61) RGN L
"SP33U PaUYAP-[[am AI0A YIM SISUINSHOD UO FUISNO0) Aq purWap JO Bap! anfea v LINGI IO
411 81240123834 259y ] "OPIS PUBWAP Y} Jo uonezijenidasuos ay) Sutuyas AQ anbnrn sy
SWO0I3A0 0) AFLURW PUL BPUASE YoIeasal sy} ur 28rFua [[1S SIB[OYdS mMaj © *IDADMOL]
(p661 ‘urWvL ) 9pis ABO[OUYDI) AY) UC PASNIOJ A[ISOW DARY SAIPNIS UONBAOUT! UL
oug ‘uondwnsse 2100 113y} 1B SAPRIS 250Y) SIY 1 asneaaq juriiodu st anbuu siy |
"('PIq1) J3U10 jo prIsul SUILUN UIRLIAS B JO PUR SIAYI0 JO PRAISUI siuawdopaap [uordoou
“U953 U1} IR0 JO Aym, ay) utedxa J0U PInod £3Y) 10q "SPIdU AWOS 13UW A[SNOIAQO SUOUTA
-ouut pazijeal £]|njss200ns 1Y) 8apt 3y arnideo A[duns pimod saipnis paj-puBlUap ‘Uose
SIYI 104 “(0S | d 861 "ISO(]) SPAdU HEWINY JO 128 SSIIUI], dY) WOL) PURWIAP YSInFunsip
01 A11{1qRUT 211 SEA SAIPTS JAI[1B3 3S0Y) JO MRy [RINI03Y 3Y1 ey ure[dxs sioqine 80y |
'suondunsse 3uk|1opun si pafyaRl (7861) IS0 PUE (6261) Blaquasoy pue £13mojA £Q
sajorIe aAndnisip om) waym ‘Spz61 Y1 JO pua ay1 juun pajdasor sem wdipesed sy
(69 'd 61 "uidjin) suondo [earfojouysal Jo ANpIqe[IEAr SU1 ULy I0YIRL JUnm
10 paau s100npold 10 S1PWNSUOD 1RyM SIIUBLIOdWI STIRYAL, [$PA3U UBRLUINY PUIAG 1 01
£Bojouyoay jo Louspuay € puy pur AFojouysay Funedonur ur PUBLUSP JO 3]0 3] DUILLIBXD
SAIPIIS 3SAY | “(L61) WAND PUR (L26]) BNAUOIT (96 ) UIPLOE (SL6[) 10513g (Rs])
URWR31] (pL6]) UBWAII] PUR [[9MYI0Y (A96) UOSUS 1PasmOf(of sa1pnis eotitds Jo
JaquIinu v *paspu] 'SAPNIS UONBAOUUL UL 3U0ISA[IW [Rorrdiua ue Fuias snyl jusuiiosd
2I3m $1010v)] puRWap ‘palsal suoneAOUUl 3yl Jo 1uansad ¢/ 1M0gQR 10§ 1Byl 3PN
A3y "SansSnpul USIAYIP SAY UL SUONBAOUUL ;g¢ JO PUnosdyorq [emdojouydsl pun
SIWOU0D 3Y} FUNETNSIAUL LIAINS B JO SINST DY SSISIP (696 ) SINDIRJY PUT S1a41A
'$0961 Y1 2duis pazi[eur Ajapis uaaq sey yovoidde s urjjyio ssanold aanrvaouul syl jo
wsiueysau FUALIP 9Y3 ST PAIAPISUOD ST ATPAMOUY "SIANUIUL Y1 13113501 ‘uimde 20Uy
"A80[0Uy2) £q PAILRID JOU IANITW AL Ut PAIEAIDNUL 2V $PIAU JRY] ST WSTUBYIIUT Y3 O
sisaylodAy Fukppapun ayy -s194nq [ROUAI0G JO SPAAU [RAIDN Y] PIRMOT GOINANAL 15201

dNgs.n0ua4da1110 PUD UOLIPAOUUT UG HOUDASIAJO YOOYPUDT] Oy



398 Hundbook of research on innovation and entrepreneurship

process by looking at the interaction of the two divides. First, both users’ and firms’
impact upon innovation should be simultaneously taken into account because of the
relevant feedbacks among different actors in the system. Second, and for analogous
reasons, the big divide between incentive-based and knowledge-based approaches must
be bridged. Indeed, the degree of availability of knowledge heavily impinges upon the
distribution of expected profit. Alternatively. it is partly endogenously determined by
incentives to invest in codification, knowledge transfer and absorptive capabilities.
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25 How do young innovative companies innovate?

Gabriele Pellegring, Mariacristing Piva and
Marco Vivarelli

INTRODUCTION

Both the scientific community and policy-makers are showing increasing interest in the
role that young innovative companies (YICs) play in the new technology implementation

productivity gap could be found in the revealed capacity of the US economy to generate
an increasing number of young innovative firms that manage to survive and introduce
new products at the core of emerging sectors. On the contrary, young European firms
reveal lower innovative capacity and most are doomed to early failure, the process result-
ing in churning rather than in innovative industrial dynamics (see Bartelsman et al.,
2004; Santarelli and Vivarelli, 2007).

There are several different sources of innovation at the firm level; together with in-
house and external R&D activities, technological acquisition (TA) in its embodied
{machinery and equipment) and disembodied forms must be taken into account. This
mput-output framework can be Se€n as an extension of the ‘knowledge production func-
tion’ (KPF, initially put forward by Griliches, 1979), a tool for describing the transfor-
mation process running from innovative inputs to innovative outputs.

While most previous microeconometric research focuses on the R&D-1Innovation.-
Productivity chain (see next section), few studies explicitly discuss the role of TA and the
possible differences in the KPF across firms of different ages. By using microdata from
the European Community Innovation Survey 3 (CIS 3) for the Italian manufacturing
sector, the main novelty of this chapter lies in the authors’ investigation of whether R&D
and TA lead to significant differences in determining innovative output in firms of djffer-
entages. In particular, it will be tested whether the KPF of YICs exhibits some peculiari-
ties in comparison with the KPF of mature incumbent firms,

The remainder of the chapter is organized as follows: a discussion of the theoretical
framework on which this work is based is followed by a description of the data and
indicators used in the empirical analysis and by discussion of the adopted econometric
methodology. Subsequently, the empirical outcomes derived from the descriptive analy-
sis and the econometric estimates are discussed. The fifth section concludes the chapter
by briefly summarizing the main findings.
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