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Abstract

The relation between the intensity of competition and R&D investment
has received a lot of attention, both in the theoretical and in the empir-
ical literature. Nevertheless, no consensus on the sign of the effect of
competition on innovation has emerged. This survey of the literature
identifies sources of confusion in the theoretical debate. My discussion
is mainly based on a unified model that simplifies the comparison of
different results. This model is also applied to show which factors work
in favor of a positive relation between competition and innovation.
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Introduction

Many policy issues require an understanding of the relation between
competition and innovation. Should competition policy take the effects
of mergers on innovative activity into account, and would one expect
these effects to be positive or negative? Should entry into monopo-
listic markets (e.g., in network industries) be supported with a view
toward the effects on innovation? Should competitive procurement be
encouraged because of potential positive effects on innovation? Does
the consideration of effects on innovation provide additional arguments
for globalization?

Conceptually, the question whether one should foster competition
because of concerns for innovation falls into two parts. First, does
more competition lead to more innovation? Second, is more innova-
tion desirable? The second point is often taken for granted. Innovation
is regarded as an “engine for economic growth” and growth is regarded
as desirable. Clearly, however, innovation has benefits and costs, and
it does not take a lot of fantasy to construct simple arguments for
why firms may innovate too muchH In this monograph, I will focus

L For instance, Tirole (1988, Ch. 2) argues that even a monopolist may oversupply rather
than undersupply quality relative to a social planner.

1
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on the first question, investigating the relation between competition
and innovation, without necessarily implying that more innovation is
desirable.

The analysis of the question has a long history. On the one hand,
there is the Schumpeterian tradition emphasizing that monopoly rents
are necessary to give incentives for innovation. On the other hand,
there is the view that competition puts the necessary pressure on firms
(and, in particular, on managers) to exert innovative effort, which is
summarized most succinctly in the famous statement that “The best
of all monopoly profits is a quiet life” (Hicks|, 1935)). The search for
a better understanding of the topic has generated a cottage industry
of a considerable size. Over several decades, there has been a constant
flow of theoretical papers on the topic, both from a partial equilibrium
(industrial organization) and from a general equilibrium (growth the-
ory) perspective, and there is no sign that the flow of papers is abating.
This interest is reflected in the empirical literature: The question has
been dubbed the “second-most tested hypothesis in industrial organi-
zation” (Aghion and Tirole| [1994]).

Of course, the continuing flow of research reflects a state of affairs
that is highly unattractive from a policy point of view, namely that
neither the theoretical nor the empirical research on the subject is
very conclusive. Depending on the particular notion of competition, the
underlying oligopoly model or the type of innovation, one can arrive
at positive, negative, inverted-U-shaped, or even U-shaped relations
between competition and innovation. This would be no problem if it
were easy to say which economic fundamentals drive the different pre-
dictions. Unfortunately, in many cases seemingly innocuous modeling
details can have a substantial effect on the predictions. The usual solu-
tion would be to search enlightenment through empirical analysis. How-
ever, it would take a rather selective view of the empirical literature
to arrive at a clear conclusion. One can find empirical support for just
about any relation between competition and innovation, including the
possibility that there is no significant relation at all.

It is therefore not surprising that even distinguished scholars come
to quite different conclusions about what we have learnt. In spite of a
qualifying footnote,|Aghion et al.| (2005, |2009)) are quite definite in their
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assessment, at least as far as the theoretical industrial organization
literature is concerned.

“Theories of industrial organization typically pre-
dict that innovation should decline with competition” E|

Vives (2008, p. 419), one of the leading 10 theorists, takes the oppo-
site view:

“Does competition foster innovation? The answer is
a qualified yes”.

One might therefore want to side with Gilbert (2006, p. 162) who
formulates the state of affairs as follows:

“Economic theory supports neither the view that
market power generally threatens innovation by lower-
ing the return to innovative efforts nor the Schumpete-
rian view that concentrated markets generally promote
innovation.”

His assessment of the empirical literature is similar:

“...empirical studies have not generated clear con-
clusions about the relationship between competition
and innovation. .. (Gilbert, 2006, p. 162)”.

In this monograph, I will abstain from giving another full-fledged
treatment of the existing literature. The number of surveys in the field
is so large that it would be hard to come up with anything but a
summary and update of existing surveys. Rather, this monograph has
a narrower goal. I will try to provide a simple framework that helps to
understand two issues:

1. What are the sources of the ambiguous relation between
competition and innovation?

2Importantly, the growth-theoretic work of Aghion and co-authors themselves comes to
different conclusions. This will be discussed in Section
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2. Which factors (firm characteristics, market characteristics,
characteristics of the innovation) are conducive to a positive
relation between competition and innovation?

This monograph attempts to make some progress on these two
issues. To this end, I will take a subjective look at the existing litera-
ture. Section [2| identifies the first source of ambiguity. Roughly speak-
ing, innovation incentives are the difference between the profits of a firm
if it invests (ex post profits) and profits if it does not invest (ex ante
profits). Any change in parameters that reduces ex post profits with-
out affecting ex ante profits reduces innovation incentives and, con-
versely, any change in parameters that reduces ex ante profits without
affecting ex post profits increases innovation incentives. However, most
interesting parameterizations of competition tend to reduce ex post
and ex ante profits, so that the net effect is unclear without further
qualification.

In the remainder of the monograph, I will therefore consider such
parameterizations. In Section [3] I will review a simple framework that
I introduced in a more technical companion paper (Schmutzler, |2010).
This framework is general enough to contain the simple introductory
examples and many familiar models from the literature as special cases.
It is a two-stage model with an investment stage preceding product
market competition. The product market stage is kept general, encom-
passing most common oligopoly models. The competition parameter
is defined through a set of abstract properties that are fulfilled for
most standard parameterizations of competition. The analysis reveals
four simple transmission channels by which the intensity of competition
affects innovation P It becomes clear that these four individual effects
work in different directions. Without specifying the framework further,
it is impossible to say which effects dominate. Thus, one can clearly
understand the sources of the ambiguity. Thereby, one obtains a use-
ful tool for discussing the intuition for the effects of competition on
innovation.

3 Competition affects equilibrium outputs and margins and the sensitivity of these quantities
to marginal costs.
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As an illustration, I will then consider several simple examples in
Section[d] This serves three purposes. First, the examples help to under-
stand the different possible meanings of competition. Second, we see
that even within this small set of simple examples, the effects of com-
petition on innovation are ambiguous. Third, the examples are useful
to identify the sources of ambiguities.

In Section [5] I then extend the analysis to deal with asymmetric
firms. There are several reasons for doing this. First, even though the
framework is static, it is useful for discussing some basic ideas about an
interesting aspect of market dynamics. A central question on the long-
run behavior of markets is whether initial differences between firms
are self-reinforcing. A large literature has dealt with the countervail-
ing effects emerging in this context. Some of these effects can already
be sketched in the simple static framework introduced here. This dis-
cussion is interesting in its own right, but will also be important in
the subsequent analysis of the effects of competition on investment
with asymmetric firms. Second, the asymmetric framework is useful
to obtain a first idea about the circumstances leading to a positive
effect of competition on investment. A robust result is that in environ-
ments where competition has a positive effect on laggards (relatively
inefficient firms), it will typically also have a positive effect on lead-
ers (relatively efficient firms), whereas the converse statement is not
true. This suggests that the analysis must take firm-specific effects into
account: The aggregate impact of competition on investment may hide
heterogeneous effects on different firms.

Even though the two-stage model is general in some respects, it is
oversimplified in others. In Section [6] I therefore treat various exten-
sions of the simple framework that have received some attention in
the literature. For instance, I consider the possibility of endogenous
entry of firms, and separation of ownership and control. I also provide
some thoughts on product innovations, even though the literature is
less well developed than the literature on process innovations. These
modifications tend to suggest a more positive effect of competition on
investment. Finally, I briefly deal with growth-theoretic papers. These
papers usually contain simple two-stage oligopoly models as a building
block, but to obtain a full understanding of the effects of competition
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on investment, the interaction between different markets needs to be
considered.

I move toward the empirical literature in Section [7] My treatment of
this huge body of research is eclectic. I focus on contributions that I find
useful in the context of the theoretical ideas that I am pursuing here.
Perhaps unsurprisingly, I will argue that, some recent progress notwith-
standing, the empirical literature mirrors the unsatisfactory state of
affairs in theory, leaving the average reader at least as confused. More-
over, it is often hard to understand the relation between the theoretical
models and the empirical approaches. I will therefore also summarize
a few contributions that have dealt with the relation between competi-
tion and innovation in laboratory experiments. Experiments have the
advantage that they can be directly tailored to test specific models.
Section [§| contains some concluding remarks.

In line with the restricted scope of this endeavor, I am omitting
many interesting papers on the relation between competition and inno-
vation. This is not only true for the empirical work, but also for theory.
The treatment of the growth literature, for instance, is very brief,
focussing on one paper that is particularly relevant for the purposes
of this survey. Also, I do not even touch the literature on patent races
and research tournamentsﬁ This literature is characterized by the prop-
erty that, even when many firms exert effort, only a small number of
them (usually one) can benefit from the fruits of the innovation. Explor-
ing the relation of this literature to the “non-tournament” approaches
discussed here would be interesting, but is beyond the scope of this
monograph.

4See for instance, [Loury| (1979) and |[Lee and Wilde| (1980) for examples of the former
and |Taylor| (1995) for examples of the latter; [Fullerton et al.| (1999) et al. provides an
experimental analysis of research tournaments.



Full text available at: http://dx.doi.org/10.1561/0700000035

References

Aghion, P., N. Bloom, R. Blundell, R. Griffith, and P. Howitt (2005),
‘Competition and innovation: An inverted-U relationship’. Quarterly
Journal of Economics 120(2), 701-728.

Aghion, P., R. Blundell, R. Griffith, P. Howitt, and S. Prantl (2009),
‘The effects of entry on incumbent innovation and productivity’.
Review of Economics and Statistics 91(1), 20-32.

Aghion, P., C. Harris, P. Howitt, and J. Vickers (2001), ‘Competition,
imitation and growth with step-by-step innovation’. Review of Eco-
nomic Studies 68, 467-492.

Aghion, P., C. Harris, and J. Vickers (1997), ‘Competition and growth
with step-by-step innovation: An example’. FEuropean Economic
Review 41, 771-782.

Aghion, P. and J. Tirole (1994), ‘The management of innovation’. Quar-
terly Journal of Economics 109, 1185—-1209.

Arrow, K. J. (1962), ‘Economic welfare and the allocation of resources
for inventions’. In: R. Nelson (ed.): The Rate and Direction of Inven-
tive Activity: Economic and Social Factors. Princeton University
Press.

Athey, S. and A. Schmutzler (2001), ‘Investment and market domi-
nance’. RAND Journal of Economics 32, 1-26.

71



Full text available at: http://dx.doi.org/10.1561/0700000035

72  References

Aydemir, Z. and A. Schmutzler (2008), ‘Small scale entry vs. Acqui-
sitions of small firms: Is concentration self-reinforcing?’. Journal of
Economic Behavior & Organization 65, 133—146.

Bagwell, K. and R. W. Staiger (1994), ‘The sensitivity of strategic
and corrective R&D policy in oligopolistic industries’. Journal of
International Economics 36, 133—150.

Baldwin, W. L. and J. T. Scott (1987), Market Structure and Technical
Change. Chichester, Harwood.

Beggs, A. and P. Klemperer (1992), ‘Multi-Period competition with
Switching costs’. Econometrica 97, 32-43.

Bester, H. and E. Petrakis (1993), ‘The incentives for cost reduction in
a differentiated industry’. International Journal of Industrial Orga-
nization 11(4), 519-534.

Bonanno, G. and B. Haworth (1998), ‘Intensity of competition and
the choice between product and process innovation’. International
Journal of Industrial Organization 16, 495-510.

Boone, J. (2000), ‘Competitive pressure: The effects on investments
in product and process innovation’. RAND Journal of Economics
31(3), 549-569.

Boone, J. (2001), ‘Intensity of competition and the incentive to inno-
vate’. International Journal of Industrial Organization 19, 705-726.

Boone, J. (2008), ‘Competition: Theoretical parameterizations and
empirical measures’. Journal of Institutional and Theoretical Eco-
nomsics 164, 587-611.

Brander, J. A. and T. R. Lewis (1986), ‘Oligopoly and financial struc-
ture: The limited liability effect’. American FEconomic Review T6,
956-970.

Brander, J. A. and B. Spencer (1987), ‘Export subsidies and interna-
tional market share rivalry’. Journal of International Economics 18,
83-100.

Budd, C., C. Harris, and J. Vickers (1993), ‘A model of the evolution
of duopoly: Does the asymmetry between firms tend to increase or
decrease?’. Review of FEconomic Studies 60, 543—-573.

Biihler, S. and A. Schmutzler (2005), ‘Asymmetric vertical integration’.
Advances in Theoretical Economics 5(1). http://www.bepress.com/
bejte/advances/voll5/issl/artl.



Full text available at: http://dx.doi.org/10.1561/0700000035

References 73

Biihler, S. and A. Schmutzler (2008), ‘Intimidating competitors —
Endogenous vertical integration and downstream investment in suc-
cessive oligopolies’. International Journal of Industrial Organisation
26, 247-265.

Bulow, J., J. Geanakoplos, and P. Klemperer (1985), ‘Multimarket
oligopoly: Strategic substitutes and complements’. Journal of Polit-
ical Economy 93, 488-511.

Cabral, L. M. B. (2001), ‘Increasing dominance with no efficiency
effect’. Journal of Economic Theory 102, 471-479.

Cabral, L. M. B. (forthcoming), ‘Dynamic price competition with net-
work effects’. Review of Economic Studies.

Cabral, L. M. B. and M. H. Riordan (1994), ‘The Learning Curve,
Market Dominance, and Predatory Pricing’. Econometrica 62, 1115—
1140.

Chen, Y. and D. E. M. Sappington (2009), ‘Innovation in vertically
related markets’. Journal of Industrial Economics.

Chen, Y. and M. Schwartz (2008), ‘Product innovation incentives:
Monopoly vs. competition’. mimeo.

Cohen, W. M. (1995), ‘Empirical studies of innovative activity’. In:
P. Stoneman (ed.): Handbook of the Economics of Innovation and
Technological Change. Blackwell, Oxford.

Cohen, W. M. and R. C. Levin (1989), ‘Empirical studies of innovation
and market structure’. In: R. Schmalensee and R. D. Willig (eds.):
The Handbook of Industrial Organization. New York: North-Holland.

Darai, D., D. Sacco, and A. Schmutzler (2010), ‘Competition and inno-
vation: An experimental investigation’. FExperimental Economics,
forthcoming.

D’Aspremont, C. and A. Jacquemin (1988), ‘Cooperative and noncoop-
erative R&D in duopoly with spillovers’. American Economic Review
78, 1133-1137.

Delbono, F. and V. Denicold (1990), ‘R&D investment in a symmet-
ric and homogeneous oligopoly: Bertrand vs. cournot’. International
Journal of Industrial Organization 8, 297-313.

Dubey, P. and C.-W. Wu (2002), ‘When less competition induces more
product innovation’. Economics Letters 74, 309-312.



Full text available at: http://dx.doi.org/10.1561/0700000035

74  References

Engelmann, D. and H. T. Normann (2007), ‘An experimental test of
strategic trade policy’. Journal of Economic Behavior and Organi-
zation 64(1), 144-156.

Fershtman, C. and K. L. Judd, ‘Equilibrium incentives in oligopoly’.
American Economic Review 77, 927-940.

Flaherty, T. M. (1980), ‘Industry structure and cost-reducing invest-
ment’. Econometrica 48, 1187-1209.

Fudenberg, D. and J. Tirole (1984), ‘The fat-cat effect, the puppy-
dog ploy,and the lean and hungry look’. American Economic Review
Papers and Proceedings 74, 361-366.

Fullerton, R., B. G. Linster, M. McKee, and S. Slate (1999), ‘An exper-
imental investigation of research tournaments’. Fconomic Inquiry
37(4), 624-636.

Gersbach, H. and A. Schmutzler (2003), ‘Endogenous spillovers and
incentives to innovate’. Economic Theory 21, 59-79.

Gilbert, R. (2006), ‘Looking for Mr. Schumpeter: Where are we in the
competition-innovation debate?’. In: J. Lerner and S. Stern (eds.):
Innovation Policy and Economy. NBER, MIT Press.

Gilbert, R. J. and D. Newbery (1982), ‘Preemptive patenting and the
persistence of monopoly’. American Economic Review 72, 514-526.

Greenstein, S. and G. Ramey (1998), ‘Market structure, innovation and
vertical product differentiation’. International Journal of Industrial
Organization 16, 285-311.

Halbheer, D., E. Fehr, L. Gotte, and A. Schmutzler (2009), ‘Self-
reinforcing market dominance’. Games and Economic Behavior 67,
481-502.

Hart, O. (1983), ‘The market as an incentive mechanism’. Bell Journal
of Economics, Autumn 14(2), 366-82.

Hermalin, B. (1992), ‘The effects of competition on executive behavior’.
The RAND Journal of Economics 23, 350-365.

Hicks, J. (1935), ‘Annual survey of economic theory: The theory of
monopoly’. Econometrica 3, 1-20.

Huck, S., W. Miiller, and H. T. Normann (2004), ‘Strategic delegation
in experimental markets’. International Journal of Industrial Orga-
nization 22, 561-574.



Full text available at: http://dx.doi.org/10.1561/0700000035

References 75

Kamien, M. I. and N. L. Schwartz (1982), Market structure and inno-
vation. Cambridge, Cambridge University Press.

Kretschmer, T., E. Miravete, and J. Pernias (2008), Competitive pres-
sure and innovation complementarities. mimeo.

Leahy, D. and J. P. Neary (1997), ‘Public policy towards R&D in
oligopolistic industries’. American Economic Review 87, 642—-662.
Lee, T. and L. L. Wilde (1980), ‘Market structure and innovation: A

reformulation’. Quarterly Journal of Economics 94(2), 429-436.

Loury, G. C. (1979), ‘Market structure and innovation’. Quarterly Jour-
nal of Economics 93(3), 395-410.

Mussa, M. and S. Rosen (1978), ‘Monopoly and product quality’. Jour-
nal of Economic Theory 18, 301-317.

Nickell, S. J. (1996), ‘Competition and corporate performance’. Journal
of Political Economy 104(4), 724-746.

Oechssler, J. and F. Schuhmacher (2004), ‘The limited liability effect in
experimental duopoly markets’. International Journal of Industrial
Organization 22(2), 163-186.

Phillips, A. (1966), ‘Patents, potential competition and technical
progress’. American Economic Review 56, 301-310.

Qiu, L. D. (1997), ‘On the dynamic efficiency of bertrand and cournot
equilibria’. Journal of Economic Theory 75, 213-229.

Raith, M. (2003), ‘Competition, risk, and managerial incentives’. Amer-
ican Economic Review 93, 1425-1436.

Sacco, D. and A. Schmutzler (2010), ‘Competition and innovation: An
experimental investigation, forthcoming’. International Journal of
Industrial Organisation.

Salop, S. (1979), ‘Monopolistic competition with outside good’. The
Bell Journal of Economics 10, 141-156.

Schmidt, K. M. (1997), ‘Managerial incentives and product market
competition’. Review of Economic Studies 64, 191-213.

Schmutzler, A. (2010), ‘The relation between competition and innova-
tion — Why is it such a mess?’. CEPR Discussion Paper No. 7640,
University of Zurich.

Shaked, A. and J. Sutton (1982), ‘Relaxing price competition through
product differentiation’. Review of Fconomic Studies 49, 3—19.



Full text available at: http://dx.doi.org/10.1561/0700000035

76  References

Singh, N. and X. Vives (1984), ‘Price and quantity competition in a
differentiated duopoly’. RAND Journal of Economics 15, 546-554.
Spence, A. M. (1984), ‘Cost reduction, competition and industry per-

formance’. Econometrica 52, 101-121.

Suetens, S. (2005), ‘Cooperative and noncooperative R&D in experi-
mental duopoly market’. International Journal of Industrial Organi-
zation 23, 63-82.

Sutton, J. (1991), Sunk Costs and Market Structure: Price Competition,
Advertising and the Evolution of Concentration. MIT Press.

Sutton, J. (1998), Technology and Market Structure. Cambridge: MIT
Press.

Syverson, C. (2004), ‘Market structure and productivity: A concrete
Example’. Journal of Political Economy 112, 1181-1222.

Taylor, C. R. (1995), ‘Digging for golden carrots: An analysis of research
tournaments’. American Economic Review 85(4), 872-890.

Theilen, B. (2009), ‘Market competition and lower tier incentives’. The
B.E. Journal of Theoretical Economics 9(1), (Topics) Article 19.

Tirole, J. (1988), The theory of industrial organisation. MIT Press.

Vives, X. (2008), ‘Innovation and competitive pressure’. Journal of
Industrial Economics 56, 419-469.



	Introduction
	Ex post versus Ex ante Competition
	Ex post Market Structure
	Ex ante Market Structure
	Conclusion

	A Simple General Framework
	Learning from Examples
	The Examples
	General Lessons

	Asymmetric Firms
	Increasing Dominance
	The Effects of Competition with Asymmetric Firms

	Extensions
	Endogenous Entry
	Separation of Ownership and Control
	Growth
	Product Innovations
	Other Determinants

	Evidence
	Field Evidence
	Experimental Evidence

	Conclusions
	Acknowledgments
	References



