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The OECD Competition Committee discussed the influence of competition and patents on
innovation in October 2006. This document includes an executive summary and the
documents from the meeting: an analytical note by Mr. Jeremy West for the OECD, written
submissions from Belgium, Brazil, Canada, the Czech Republic, Denmark, European
Commission, Finland, France, Japan, the Netherlands, Switzerland, Chinese Taipei, Turkey,
the United Kingdom, the United States, BIAC and papers from Professors B.H. Hall and
F.M. Scherer as well as an aide-memoire of the discussion.

This roundtable focused on recent theoretical and empirical findings. It addressed the issue of whether
competition stifles innovation or promotes it. Although there seems to be no universally-applicable
relationship, in many industries moderate levels of competition seem to be most highly correlated with more
innovation. A connection between competition and innovation also appears when the national regulatory
environment is considered. Empirical studies by the OECD have found a substantial, negative correlation
across national economies between the level of anti-competitive product market regulation and innovation.

The roundtable also addressed the relationship between patent rights and innovation, which varies
considerably from industry to industry. Some sectors rely heavily on patents to protect the value of their
inventions, while others rely more on alternative means such as secrecy and lead time. Many delegates
believe that competition authorities can successfully collaborate with patent agencies to improve the patent
process.
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FOREWORD

This document comprises proceedings in the original languages of a Roundtable on Competition,
Patents and Innovation held by the Competition Committee in October 2006.

It is published under the responsibility of the Secretary General of the OECD to bring
information on this topic to the attention of a wider audience.

This compilation is one of a series of publications entitled "Competition Policy Roundtables".

PREFACE

Ce document rassemble la documentation dans la langue d'origine dans laquelle elle a été
soumise, relative a une table ronde sur la concurrence sur la concurrence, les brevets et 1'innovation, qui
s'est tenue en octobre 2006 dans le cadre du Comité de la concurrence.

Il est publié sous la responsabilité du Secrétaire général de 'OCDE, afin de porter a la
connaissance d'un large public les éléments d'information qui ont été réunis a cette occasion.

Cette compilation fait partic de la série intitulée "Les tables rondes sur la politique de la
concurrence".

Visit our Internet Site -- Consultez notre site Internet

http://www.oecd.org/competition
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concentration might be best for encouraging innovative activity. The next section examines this idea in
more detail.

3.2 Empirical Studies

It is no exaggeration to say that there is an abundance of econometric studies that focus in one way or
another on the relationship between competition and innovation. In fact, there is more empirical literature
on the relationship between market structure and R&D intensity than there is on any other subject in the
field of industrial organisation.®

Because both competition and innovation are hard to measure directly, these studies almost always
employ proxies, such as concentration ratios or market share for competition and R&D intensity or the
number of patents granted for innovation. The proxies are imperfect, as it is now well understood that
market structure and the level of competition in the market are not necessarily strongly correlated.
Furthermore, R&D intensity and patents are not completely reliable indicators of innovation, as was
mentioned above. Nevertheless, economists seem to be getting better at tweaking their models to minimise
distortional effects and make the proxies as useful as possible.

If it is possible to tease one central piece of conventional wisdom out of the literature, it would
probably be the idea that there is an inverted U-shape relationship between market concentration and R&D
intensity when the former is plotted on the horizontal axis and the latter on the vertical axis. In other
words, concentration and R&D intensity are generally believed to have a positive relationship at low levels
of concentration, with R&D activity reaching a peak at a moderate level of concentration, after which the
relationship becomes negative and R&D intensity shrinks as concentration continues to rise. Again, to the
extent that market concentration is a good reflection of the degree of competition, the idea here is that the
most fertile environment for innovation is a market with a moderate amount of competition.

An early game theory approach by Scherer predicted that greater rivalry, represented by lower
concentration indices, stimulates R&D spending up to a certain point, but that too little market
concentration would discourage R&D because it would become too difficult for firms to appropriate a
sufficiently enticing share of the returns from their innovations.* In the 1980s, models based on decision
theory agreed with Scherer’s theory that intermediate market structures often exhibit the most innovative
activity.” Newer theoretical models continue to predict that the relationship between product market
competition and innovation is best described by the inverted-U shape.”’

It must be emphasised, though, that the inverted U-shape idea is a generalised description. Findings
do vary from industry to industry, among other things, and some studies reach ambiguous or unsupportive
results. As Scherer and others have pointed out, the inverted U theory does not always hold up well when
more factors that affect innovation (such as how much technological opportunity is available in an
industry) are taken into account.”” For example, Levin, Cohen and Mowery initially found a statistically

8 Wesley Cohen & Richard Levin, “Empirical Studies of Innovation and Market Structure,” in Richard

Schmalensee & Robert Willig (eds.), 2 Handbook of Industrial Organization 1060 (1989).

b F.M. Scherer, “Market Structure and Employment of Scientists and Engineers,” 57 American Economic

Review 524 (1967).

% Morton Kamien & Nancy Schwartz, Market Structure and Innovation 105-145 (1982).

ol Phillipe Aghion, Nicholas Bloom, Richard Blundell, Rachel Griffith & Peter Howitt, “Competition and
Innovation: An Inverted U Relationship,” NBER Working Paper #9269 (2002).

9 F.M. Scherer & David Ross, Industrial Market Structure and Economic Performance 646 (3rd ed. 1990);

George Symeonides, “Innovation, Firm Size and Market Structure: Schumpeterian Hypotheses and Some
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significant inverted U relationship between market concentration and both R&D intensity and the rate at
which innovations were introduced. The relationship peaked at a C4 index” of about 50-60 percent, which
is consistent with the results Scherer found in his 1967 study.”® But the authors then took technological
opportunity and appropriability into account by adding new variables for factors like secrecy, lead time,
and ease of imitation. That greatly reduced the significance of the concentration variables in the regression
analysis, but technological opportunity and appropriability were significant. That suggested that whatever
relationship may exist between concentration and R&D across an entire economy is overwhelmed by the
differences among individual industries with respect to technological opportunities, demand, and the
appropriability of inventions. Firm size and market power no longer seemed to matter very much.”

Nevertheless, scholars are now producing work that once again supports the inverted U, and this time
it does so even when other innovation-influencing factors are taken into account. Mahmood and Lee, for
example, conducted an empirical study of Korean chaebols® to determine how their market shares are
related to innovation. Incorporating variables for technological opportunity and the share of basic R&D in
each sector studied, the authors found that innovation peaked when the chaebols’ sector shares were
approximately 65 percent. Interestingly, chaebols happen to account for about 70 percent of sales in the
Korean electronics and motor vehicles sectors.”’

What could be the cause an inverted U relationship between concentration and innovation? One
possibility raised by the work of Mahmood and Lee involves entry barriers, which might encourage
innovation up to a point and then begin to have the opposite effect. Specifically, it is possible that in
markets with low barriers, raising the barriers would lower the risk of R&D investment by stabilising rival
behaviour, making it more predictable, and impeding rapid imitation. That, in turn, would stimulate
innovation. At some point, though, if they become high enough, entry barriers might start to discourage
innovation by facilitating collusion among incumbents and/or giving them so much confidence that their
market position is safe that they are not driven to innovate. A strong correlation between the level of entry
barriers and market concentration would then explain how entry barriers could cause the inverted U-shape
in the relationship between market concentration and R&D intensity.”

Another recent study is based on the idea that an excellent test of the effect of competition on
innovation would be possible if an unexpected, external event caused a change in the level of competition
in a given market, with no change in any other determinants of innovation, such as technological
opportunity or appropriability. Carlin, Schaffer and Seabright put that idea to use by examining firm-level
performance after the privatisation of State-owned enterprises in 24 transitioning countries. They conclude
that a certain minimum level of rivalry is important for stimulating innovation. Firms operating in markets
that were exposed to foreign competition innovated more after being privatised. The evidence also shows

New Themes,” London School of Economics, Economics Department Working Paper No. 161 para. 44
(1996).

% The C4 index is the combined market share of the largest four firms in an industry.

4 Scherer, supra note 89.

» Richard Levin, Wesley Cohen & David Mowery, “R&D Appropriability, Opportunity and Market

Structure: New Evidence on Some Schumpeterian Hypotheses,” 57 American Economic Review
Proceedings 20 (1985).

% A chaebol is a cluster of many companies centered around one parent company. The companies usually

hold shares in each other. The chaebol concept is similar to the Japanese keiretsu.

7 Ishtiaq Mahmood & Chang-yang Lee, “Business Groups: Entry Barrier-Innovation Debate Revisited,” 54
Journal of Economic Behavior and Organizations 513 (2004).

% Id. at 514.
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that the presence of just a few rivals was more favourable to innovative performance than the presence of
many, which once again supports the inverted-U relationship between innovation and competition.”

An alternative approach to studying the competition/innovation relationship is to look at the degree to
which competition is restrained by regulation and then to compare that with R&D intensity across various
economies. For research purposes, it is helpful that the OECD countries happen to take a variety of policy
stances on competition-restraining regulation, because that makes it easier to draw some tentative
conclusions about the effect of such regulation on innovation.

Taken together, Figures 6 and 7 provide some clues about the effect of competition on innovation.'”
In Figure 6, we are concerned for present purposes only with the various countries’ positions on the
horizontal axis, which represents the extent of competition-restraining regulation. Note in particular the
positions of the US, Denmark, Sweden, Japan and Finland along that axis. They are all among the nations
with the least competition-restraining regulatory regimes. Now find those same countries in Figure 7.
Looking at the bars labelled “G7 industry structure,” we see that each of these five countries is in the top
six ranked according to R&D intensity.'”" Furthermore, among the countries that appear in both Figures,
the two most restrictive regimes at the time the data were taken (Poland and Italy) rank in the bottom four
countries for R&D intensity.'” This is a crude exercise and it was not undertaken by those who created
these charts. It does not by any means prove a causal relationship. It does, however, suggest that one is
possible. In other words, the Figures do not appear to undercut the idea that less competition-restraining
regulation is good for innovation (and therefore for economic growth and consumer welfare, too).

9 Wendy Carlin, Mark Schaffer, & Paul Seabright, “A Minimum of Rivalry: Evidence from Transition

Economies on the Importance of Competition for Innovation and Growth,” 3 Contributions to Economic
Analysis & Policy, Article 17 (2004). As Gilbert points out, this study should be read with certain facts in
mind, including that many of the firms studied were very small and that some of them were new, private
businesses that were established after privatisation. See Gilbert, supra note 81 at 44-45.

100 The indicator of product market regulation in Figure 6 was developed at the OECD and covers state control

over business operation, barriers to entrepreneurship and to external trade and foreign direct investment.
For more information, see OECD, supra note 1 at 67 n.15.

101 It is important to look at these bars, rather than the ones entitled “country specific structure,” because the

latter do not account for the fact that some countries have more R&D intensive industrial structures than
others, which would bias the results. The pharmaceuticals and information technology sectors, for
example, tend to have the highest R&D intensities across OECD countries. But these sectors make up a
greater share of some economies than others, which biases the results. Therefore, the G7 industry structure
bar is included for each country. It filters out the country-specific industrial structure effects by re-
calculating the overall business sector R&D intensity in each country under the assumption that each
country has the same average industry structure as the G7 countries. Id. at 57.

102 If the same statistics are measured again several years from now, it appears likely that Italy will move up in

the rankings because it has recently passed legislation that makes several pro-competitive changes to its
regulatory regime. See Act August 4, 2006, n. 248, “Urgent Provisions Regarding Economic and Social
Development, the Control and Rationalisation of Public Expenditure, Interventions in the Fields of Public
Revenue and Repression of Tax Evasion.” For further details, see OECD, Recent Liberalization Drive in
Italy, DAF/COMP/WP2/WD(2006)66.
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Figure 6. Competition-Restraining Product Market Regulations and Intellectual Property Rights
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Figure 7. R&D Intensity in the Business Sector Adjusted for Variations in Industry Structure
Average, 1999-2002
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Fortunately, two OECD economists examined this issue more rigorously in 2005.'"” They used panel
regressions to study the effects of innovation policies and other economy-wide factors on business R&D
intensity and patenting for a sample of 20 OECD countries over the period 1982-2001. Their results show
that, all else being equal, anti-competitive regulations (other than IPRs) have a significant negative
correlation with both R&D intensity and patenting. In fact, the authors concluded that the low levels of
such regulations in Australia, the UK and the US helped to raise the intensity of R&D in each of those
countries by ten percent or more above the OECD average. In contrast, the presence of more anti-
competitive regulations in Ireland, Italy and Portugal reduced their R&D intensities by more than eight
percent relative to the OECD average.'™ Pro-competitive reform was therefore found to pay large
dividends. This relationship shows up in the overall data set, too, as Table 1 illustrates.

Table 1. Long-Run Effects of a One Standard Deviation Increase in Various Factors'
Measured in percentage change of the dependent variable

Business R&D Total domestic
spending patents

Science policies and institutions
B-index’ -1% -6
Subsidies for private R&D/GDP ratio Va 3
Share of business funding in non-business R&D 8% 2%
Non-business R&D/GDP ratio 2 3%
IPR index 1% 8
USA real wage of researchers -3Ya -Ya
Years of education 1 Ya
Economic conditions
Profit/GDP ratio 5% 4%
Private sector credit/GDP ratio -1 -3%
Equity financing/GDP ratio 5% 10
Foreign R&D stock/GDP ratio 12% 6
Openness -5% -4Y4
Import penetration -Ya 0
Real interest rate -5 -2%
Real exchange rate -3 -1%
Framework policies (decrease)
Product market regulation 9 4Y4
FDI restrictions -- 13
Employment protection legislation 1 672
1. The standard deviation is the average of within-country standard deviations, and the effects of

a one standard deviation increase in factors are evaluated at the sample mean of the variables.
2. The B-index is defined as one minus the rate of tax subsidy for R&D.
Source: Jaumotte & Pain, supra note 2 at 8.

103 Jaumotte and Pain, supra note 45.

104 Id. at 14, 25.
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