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7
Competition and Innovation
Did Arrow Hit the Bull’s Eye?

Carl Shapiro

The only ground for arguing that monopoly may create superior incen-
tives to invent is that appropriability may be greater under monopoly 
than under competition. Whatever differences may exist in this direction 
must, of  course, still be offset against the monopolist’s disincentive 
 created by his preinvention monopoly profi ts.
—Arrow (1962, 622)

As soon as we go into details and inquire into the individual items in 
which progress was most conspicuous, the trail leads not to the doors of 
those fi rms that work under conditions of comparatively free competi-
tion but precisely to the doors of the large concerns . . . and a shocking 
suspicion dawns upon us that big business may have had more to do 
with creating that standard of life than with keeping it down.
—Schumpeter (1942, 82)

7.1   Introduction

The fi ftieth anniversary of the publication of NBER Rate and Direction 
of Inventive Activity volume is an opportune time to revisit what is arguably 
the most important question in the fi eld of industrial organization: what 
organization of business activity best promotes innovation?

Carl Shapiro is the Transamerica Professor of Business Strategy at the Haas School of Busi-
ness and professor of economics at the University of California at Berkeley.

The views presented here should not be attributed to any other person or organization. The 
author thanks Jonathan Baker, Joe Farrell, Richard Gilbert, Ken Heyer, Michael Whinston, 
Tor Winston, and participants in the NBER 50th Anniversary Conference on the Rate and 
Direction of Inventive Activity for very helpful conversations and comments on earlier drafts 
and presentations of this chapter.
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Needless to say, this question has received intense attention by econo-
mists and other social scientists, especially since the middle of last century, 
when the critical importance of  innovation to economic growth became 
more widely appreciated.1 Hence, I wade into this topic with considerable 
trepidation. So, let me state at the outset that this essay is intended to be 
somewhat speculative: an audacious attempt to distill lessons from the huge 
and complex literature on competition and innovation that are simple and 
robust enough to inform competition policy.

My ambitious task is made somewhat more manageable because I confi ne 
myself  to one specifi c question: how can competition policy best promote 
innovation? I do not attempt to address broader questions regarding innova-
tion policy or competitive strategy. Within the realm of competition policy, 
I focus on the assessment of proposed mergers. Even in this more limited 
area, I am not the fi rst to attempt to distill robust principles suitable for 
competition policy. To the contrary, I follow closely in the footsteps of Baker 
(2007), Gilbert (2006), and Katz and Shelanski (2005 and 2007), and borrow 
unabashedly from their work. Baker (2007) is closest in spirit to this chapter: 
he identifi es four principles relating competition and innovation and argues 
strongly that antitrust fosters innovation.2

Before putting forward my central thesis—hypothesis, really—let us re-
view the bidding.

Arrow (1962) famously argued that a monopolist’s incentive to innovate is 
less than that of a competitive fi rm, due to the monopolist’s fi nancial interest 
in the status quo. This fundamental idea comports with common sense: a 
fi rm earning substantial profi ts has an interest in protecting the status quo 
and is thus less likely to be the instigator of disruptive new technology. In 
Arrow’s words: “The preinvention monopoly power acts as a strong dis-
incentive to further innovation.”3 Consciously oversimplifying, the Arrow 
position can be summarized by this principle:

Arrow: “Product market competition spurs innovation.”

1. I make no attempt to survey the huge theoretical and empirical literature that explores the 
relationship between competition and innovation, and I apologize in advance to those whose 
important contributions are not explicitly cited here. I rely heavily on Gilbert (2006) and Cohen 
(2010). See also Sutton (1998) and (2007). Aghion and Griffith (2005) and Aghion and Howitt 
(2009) discuss the relationship between competition and economic growth.

2. Baker’s four principles are: (1) competition among fi rms seeking to develop the same new 
product or process encourages innovation; (2) competition among fi rms producing an existing 
product encourages them to fi nd ways to lower their costs or improve their products; (3) fi rms 
that expect to face more product market competition after innovating have less incentive to 
invest in R&D; and; (4) a fi rm will have an extra incentive to innovate if  doing so discourages 
its rivals from investing in R&D.

3. Arrow (1962, 620). Put differently, the secure monopolist’s incentive to achieve a process 
innovation is less than that of a competitive fi rm because the monopolist with lower costs will 
merely replace itself, while the competitive fi rm will (by assumption) take over the market, in 
which it previously earned no economic profi ts. Tirole (1997, 392), dubbed this the “replace-
ment effect.”
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Schumpeter (1942), by contrast, even more famously emphasized that a 
great deal of innovation is attributable to large fi rms operating in oligopo-
listic markets, not to small fi rms operating in atomistic markets.

The fi rm of the type that is compatible with perfect competition is in many 
cases inferior in internal, especially technological, efficiency. (Schumpeter 
1942, 106)

While he was no fan of entrenched monopolies, Schumpeter argued that 
larger fi rms have greater incentives and ability to invest in R&D.4 He dis-
missed perfect competition as the ideal market structure, stressing the im-
portance of temporary market power as a reward to successful innovation:

A system—any system, economic or other—that at every point in time 
fully utilizes its possibilities to the best advantage may yet in the long run 
be inferior to a system that does so at no given point in time, because the 
latter’s failure to do so may be a condition for the level or speed of long-
 run performance. (Schumpeter 1942, 83)

Consciously oversimplifying, the Schumpeter position can be summarized 
in this principle:

Schumpeter: “The prospect of market power and large scale spurs inno-
vation.”

Let the battle be joined. Arrow versus Schumpeter, in the super-
 heavyweight class.

Wait a minute. Are the Arrow and Schumpeter positions really incom-
patible? This chapter advances the claim that they are not, at least so far as 
competition policy is concerned.

What do we actually need to know about the relationship between com-
petition and innovation for the purposes of competition policy? For merger 
enforcement, we need a framework to evaluate the effects of  a proposed 
merger on innovation. In practice, the relevant mergers are those between 
two of a small number of fi rms who are best placed to innovate in a given 
area. For other areas of antitrust enforcement, we typically seek to evaluate 
the impact on innovation of a specifi c business practice, such as the package 
licensing of a group of patents or the decision to keep an interface propri-
etary rather than open. For these purposes, I argue here that we do not need 
a universal theory of the relationship between competition and innovation. I 
also argue that the Arrow and Schumpeter perspectives are fully compatible 
and mutually reinforcing.

Consciously oversimplifying yet again, I offer three guiding principles. 
These are stand- alone, ceteris paribus principles, but they work in con-

4. Schumpeter also argued that large established fi rms operating in oligopolistic markets are 
better able to fi nance R&D than are small fi rms operating in atomistic markets. In the light of 
today’s highly developed capital markets, including venture capital markets, this argument has 
much less salience today.
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cert, weaving together and integrating the Arrow and the Schumpeter per-
spectives:

Contestability: “The prospect of gaining or protecting profi table sales by 
providing greater value to customers spurs innovation.”

The Contestability principle focuses on the extent to which a fi rm can 
gain profi table sales from its rivals by offering greater value to customers. 
Sales are contestable in the relevant sense if  profi table sales shift toward the 
successful innovator. This in turn depends on the nature of ex post product 
market competition. If  market shares are sticky, for example, because con-
sumers have strong brand preferences or high switching costs, relatively few 
sales are contestable and innovation incentives will be muted.

The Arrow effect fi ts well with the Contestability principle: for a given 
level of ex post sales, a fi rm with few ex ante sales has more to gain from 
innovation. Put differently, a fi rm that will make substantial sales even if  it 
does not innovate (such as Arrow’s incumbent monopolist, which faces no 
threat) has muted incentives to innovate.

The Schumpeter effect also fi ts well with the Contestability principle: 
companies making major innovations often are rewarded with large market 
shares, leading to high ex post market concentration. Conversely, a small 
fi rm that will not be able to grow much, even if  it successfully innovates, has 
lower incentives to invest in R&D than a larger fi rm.

Appropriability: “Increased appropriability spurs innovation.”

The Appropriability principle operates at the level of the fi rm. Greater 
appropriability by one fi rm can reduce appropriability by other fi rms and 
thus retard their innovation.

The Appropriability principle focuses on the extent to which a successful 
innovator can capture the social benefi ts resulting from its innovation.5 In 
practice, appropriability depends heavily on the extent to which a fi rm can 
protect the competitive advantage associated with its innovation. If  imita-
tion is rapid, so a fi rm that successfully innovates is unable to differentiate its 
products or achieve a signifi cant cost advantage over its rivals, ex post profi t 
margins will be low and innovation incentives will be muted. With rapid 
and effective imitation, contestability can be of limited relevance, since an 
innovating fi rm will not be able to offer superior value to customers.

The Schumpeter effect fi ts well with the Appropriability principle: one 
cannot expect substantial innovation (from commercial fi rms, at least) if  
rapid imitation causes ex post competition to be so severe that even a suc-
cessful innovator earns little profi t.

5. The social contribution of a fi rm that develops a new product before others do so inde-
pendently only refl ects the value of the earlier development, not the total benefi ts associated 
with the new product. See Shapiro (2007) for a more extensive discussion of appropriability in 
the context of multiple independent invention.
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Synergies: “Combining complementary assets enhances innovation capa-
bilities and thus spurs innovation.”

The Synergies principle emphasizes that fi rms typically cannot innovate 
in isolation. The quest for synergies is especially important in industries 
where value is created by systems that incorporate multiple components, as 
in the information and communications technology sector. The Synergies 
principle is directly relevant for competition policy since procompetitive 
mergers and business practices allow for the more efficient combination of 
complementary assets.

The Contestability and Appropriability principles relate to the incentive 
to innovate. The Synergies principle relates to the ability to innovate. None 
of  these principles relates directly to product market concentration.

This chapter advances the hypothesis that the Contestability principle, 
the Appropriability principle, and the Synergies principle are sufficiently 
robust to guide competition policy. I sketch out the argument that these 
three principles provide the conceptual and empirical basis for a rebuttable 
presumption that a merger between two of a very few fi rms who are impor-
tant, direct R&D rivals in a given area is likely to retard innovation in the 
area. Furthermore, I suggest, somewhat tentatively, that we have a pretty 
good understanding of the circumstances under which that presumption is 
rebutted and innovation is furthered by allowing two important, direct R&D 
rivals to merge. I also suggest that these three principles can usefully guide 
competition policy in other areas.

Perhaps you already are convinced that innovation is generally spurred by 
competition as refl ected by the intuitive notions of contestability, appropri-
ability, and synergies. If  so, you may want to stop right here, or skip to the 
later discussion where I apply these principles to competition policy. But as 
someone actively involved in antitrust enforcement, it appears to me that a 
rather different, and misleading, “complexity proposition” has taken root 
and threatens to become the conventional wisdom, namely:

Complexity 1: “The relationship between competition and innovation 
is so complex and delicate that there should be no presumption that 
the elimination of  product market or R&D rivals will diminish inno-
vation.”

A version of  this complexity proposition specifi c to mergers has also 
gained some currency:

Complexity 2: “The relationship between competition and innovation 
is so complex and delicate that there should be no presumption that a 
merger between two of a very few fi rms conducting R&D in a given area 
is likely to diminish innovation.”

These propositions echo various more general statements from the lit-
erature on competition and innovation, where it has become de rigueur to 
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emphasize that “competition” has ambiguous effects on innovation. For 
example, Gilbert (2006) states that the incentives to innovate

[D]epend upon many factors, including: the characteristics of the inven-
tion, the strength of intellectual property protection, the extent of com-
petition before and after innovation, barriers to entry in production and 
R&D, and the dynamics of R&D. Economic theory does not offer a predic-
tion about the effects of competition on innovation that is robust to all of 
these different market and technological conditions. Instead, there are many 
predictions and one reason why empirical studies have not generated clear 
conclusions about the relationship between competition and innovation 
is a failure of many of these studies to account for different market and 
technological conditions. (Gilbert 2006, 162, emphasis supplied)

In a similar vein, Motta (2004) writes:

Both theoretical and empirical research on the link between market struc-
ture and innovation is not conclusive, even though a “middle ground” 
environment, where there exists some competition but also high enough 
market power coming from the innovative activities, might be the most 
conducive to R&D output. (Motta 2004, 54)

Davis (2003) is an example of the type of message that is reaching anti-
trust practitioners. He states that there is a “consensus or near- consensus” 
that “the relation of market structure to market conduct and performance 
in innovation is far more problematic than in the case of price competition” 
(695– 96).

Certainly, the overall cross- sectional relationship between fi rm size or 
market structure and innovation is complex. Just think of all the variations 
we often see in the real world.

On the Arrow side of the ledger, that is, in praise of innovation by fi rms 
without a strong incumbency position, we have the following:

•  Disruptive entrants are a potent force. They can shake up a market, 
bringing enormous value to customers. The mere threat of disruptive 
entry can stir inefficient incumbent fi rms from their slumber.

•  Firms without a signifi cant incumbency position may have a freer hand 
to innovate because they are not tied to an installed base of customers. 
Christenson (1997) provides an insightful and infl uential study along 
these lines.

•  Firms with strong incumbency positions often resist innovations that 
threaten those positions. Such resistance can even take the form of 
exclusionary conduct that violates the antitrust laws.

•  Start- up fi rms often play the role of disruptive entrants, introducing 
new products or processes.

•  Firms with suitable capabilities entering from adjacent markets often 
play the role of disruptive entrants.
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On the Schumpeterian side of the ledger, that is, in praise of innovation 
by large fi rms with an established incumbency position, we have the fol-
lowing:

•  Some highly concentrated markets exhibit rapid innovation, and some 
atomistic markets seem rather stuck in their ways. One suspects that 
these differences are not simply the result of differences in technology 
opportunity.

•  Larger fi rms often are closer to the cutting edge in technology than 
their smaller rivals.

•  Larger fi rms can have greater incentives to achieve process improve-
ments because they can apply these improvements to a larger volume of 
production. In contrast, a smaller fi rm that cannot grow signifi cantly, 
even if  it successfully innovates, and cannot license out its innovation, 
has a lower incentive to lower its costs.

•  Large fi rms often acquire innovative start- up fi rms, or enter into other 
arrangements such as licenses or joint ventures with them, thereby ac-
celerating the adoption and diffusion of those fi rms’ inventions.

On top of all this, we know that appropriability matters a great deal for 
innovation incentives.

So, let me be clear: nothing in this chapter should be read to question the 
proposition that the overall relationship between product market structure 
and innovation is complex. The relationship between fi rm size and innova-
tion is also complex. General theoretical or empirical fi ndings about these 
relationships remain elusive, in part because a fi rm’s innovation incentives 
depend upon the difference between its pre- innovation and post- innovation 
size. This difference depends upon the ex ante market structure and refl ects 
the ex post market structure.

But we are not totally at sea. Yes, the world is complex, but my aim here 
is to suggest some general lessons for competition policy when evaluating 
innovation effects. Even stating these lessons requires that we be quite care-
ful in defi ning our terms. Implementing them requires that one be willing 
and able to distinguish different settings based on a few key, observable 
characteristics. This approach is similar to the one advocated by Gilbert 
(2006), who writes:

The many different predictions of theoretical models of R&D lead some 
to conclude that there is no coherent theory of the relationship between 
market structure and investment in innovation. That is not quite correct. 
The models have clear predictions, although they differ in important ways 
that can be related to market and technological characteristics. It is not 
that we don’t have a model of market structure and R&D, but rather that 
we have many models and it is important to know which model is appro-
priate for each market context. (Gilbert 2006, 164– 65)



368    Carl Shapiro

The argument developed here is that competition policy can be usefully 
and substantially guided by the Contestability principle, the Appropriability 
principle, and the Synergies principle. Let me illustrate how that could work, 
by way of a real- world example.

In 2003 and 2004, the Federal Trade Commission (FTC) reviewed the 
merger between Genzyme and Novazyme, the only two fi rms pursuing 
enzyme replacement therapies to treat Pompe disease, a rare genetic dis-
order. The FTC Chairman Timothy Muris, explaining the Commission’s 
decision not to challenge the merger, explicitly relied on the proposition 
that “economic theory and empirical investigations have not established 
a general causal relationship between innovation and competition.”6 This 
statement, taken alone, is unobjectionable. As noted before and discussed 
more later, much of the theoretical and empirical literature on the relation-
ship between market structure and innovation emphasizes complexity while 
seeking to explain how different factors affect that relationship, recognizing 
that both market structure and innovation are endogenous. Nonetheless, I 
argue here that we do know enough to warrant a presumption that a merger 
between the only two fi rms pursing a specifi c line of research to serve a par-
ticular need is likely to diminish innovation rivalry, absent a showing that 
the merger will increase appropriability or generate R&D synergies that will 
enhance the incentive or ability of the merged fi rm to innovate.

Applying the Contestability, Appropriability, and Synergies principles 
might well have led to a different outcome in the Genzyme/ Novazyme 
merger. Since these two companies were the only ones with research pro-
grams for enzyme replacement therapies to treat Pompe disease, the merger 
eliminated R&D rivalry—and thus reduced contestability—in that area. 
Successful innovation in this case clearly offered the prospect of  gaining 
signifi cant, profi table sales: the fi rst innovator would establish a new market, 
and the second innovator could capture profi table sales from the fi rst if  its 
treatment was sufficiently superior. Invoking a presumption that a merger 
between the only two R&D rivals in a given area reduces competition, the 
merger would have been challenged absent a showing that it substantially 
increased appropriability or led to signifi cant innovation synergies to offset 
the reduced inventive to innovate resulting from the merger. See section 7.5.2 
for an extended discussion of this case.

The Genzyme and Novazyme merger is just one (prominent) example 
of how the “complexity perspective” on competition and innovation has 
taken root. As Katz and Shelanski (2007) note, some observers “argue that 
innovation provides a rationale for a more permissive merger policy. One 
argument advanced in support of this line of reasoning appeals to what is 

6. Statement of Chairman Timothy J. Muris in the Matter of Genzyme Corporation/ Nova-
zyme Pharmaceuticals Inc., January 13, 2004, at http:/ / www.ftc.gov/ opa/ 2004/ 01/ genzyme
.shtm, citing FTC (1996) vol. I, chapter 7, at 16.



Competition and Innovation    369

known as ‘Schumpeterian competition,’ in which temporary monopolists 
successively displace one another through innovation.”7 While not going 
as far as Chairman Muris, Katz and Shelanski are sufficiently swayed by 
these arguments to write: “In brief, we recommend that merger review pro-
ceed on a more fact- intensive, case- by- case basis where innovation is at 
stake, with a presumption that a merger’s effects on innovation are neutral 
except in the case of merger to monopoly, where there would be a rebut-
table presumption of harm” (6). While merger analysis tends to be highly 
fact- intensive, whether or not innovation effects are at issue, the standard 
proposed by Katz and Shelanski appears to be markedly more lenient than 
the one antitrust law usually applies to horizontal mergers, where there is a 
rebuttable presumption of harm from a merger that substantially increases 
concentration and leads to a highly concentrated market.8

Here I question whether such a lenient standard is appropriate for evalu-
ating the impact of mergers on innovation. Yet I do not want to direct too 
much attention to presumptions and burdens of proof, which are more the 
stuff of  lawyers than economists. Nor do I want to overstate the differences 
between my approach and that of Katz and Shelanski.9 The key operative 
question is whether one can obtain reasonable accuracy in merger enforce-
ment, in cases involving innovation, by focusing the inquiry on (1) the extent 
of future rivalry between the two merging fi rms, including consideration of 
the innovative abilities, efforts, and incentives of other fi rms, and (2) any 
merger- specifi c efficiencies that will enhance the incentive or ability of the 
merged fi rm to engage in innovation. Part (1) here asks whether the merger 
signifi cantly reduces contestability; if  so, part (2) asks whether the merger 
nonetheless enhances innovation by increasing appropriability or enabling 
merger- specifi c synergies. See section 7.5 later in the chapter.

Likewise, in evaluating the impact of specifi c conduct by a dominant fi rm 
on innovation, the operative question for competition policy is not whether 
large fi rms innovate more than small ones, or whether concentrated market 
structures are associated with more or less innovation than atomistic market 
structures. After all, competition policy, at least as practiced in the United 
States today, is not about engineering market structures or the size distri-

7. Katz and Shelanski (2007, 4, footnote omitted).
8. The strength of the “structural presumption” in antitrust law has declined in recent de-

cades, but not nearly to the point where only mergers to monopoly are presumed to substan-
tially lessen competition. See Baker and Shapiro (2008). The 2010 Horizontal Merger Guide-
lines issued by the Department of Justice and the Federal Trade Commission state in Section 
5.3: “Mergers resulting in highly concentrated markets [HHI greater than 2,500] that involve an 
increase in the HHI of more than 200 points will be presumed to be likely to enhance market 
power. The presumption may be rebutted by persuasive evidence showing that the merger is 
unlikely to enhance market power.”

9. See the later discussion of  the FTC’s 2009 challenge to the proposed merger between 
Thora tec and Heartware. Shelanski was Deputy Director of the Bureau of Economics at the 
time of that challenge. See also the discussion of the 2010 Horizontal Merger Guidelines. Shel-
anski was closely involved in developing these new guidelines (as was this author).
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bution of fi rms. The operative question is whether the specifi c conduct at 
issue that allegedly excludes a rival, such as a refusal to open up an interface, 
will benefi t customers by spurring innovation or harm them by retarding 
innovation (e.g., by excluding an innovative rival or reducing the competitive 
pressure placed on the dominant fi rm). See section 7.6 later in the chapter.

Section 7.2 shows that the emerging conventional wisdom—that there 
is no reliable relationship between competition and innovation—results in 
part from the peculiar and unhelpful way that the notion of “more com-
petition” has been defi ned in the industrial organization and endogenous 
growth literatures. Section 7.3 gives a brief  summary of the relevant empiri-
cal literature, which strongly supports the general proposition that greater 
competition spurs innovation, broadly defi ned. Section 7.4 discusses the 
Contestability, Appropriability, and Synergies principles and argues that 
they are sufficiently robust to guide competition policy. Sections 7.5 and 7.6 
apply these three principles to merger enforcement policy and dominant fi rm 
conduct, respectively. Section 7.7 concludes.

7.2   Competition and Innovation: What Went Wrong?

Much of the literature on the relationship between competition and inno-
vation has, unfortunately, given policymakers a clouded and distorted pic-
ture of what we really know about this relationship. As a result, the literature 
has not been as helpful to practitioners as it could be. Worse yet, the way in 
which the literature has been summarized and translated for policymakers is 
leaving a misleading impression, especially for nonspecialists. The problem 
stems in large part from the way the term “competition” has been used in 
that literature.

7.2.1   Equating “More Competition” with 
“Less Product Differentiation”

In the theoretical industrial organization literature on competition and 
innovation, “more competition” frequently is modeled as “less product 
differentiation.” If  the products offered by the various competing fi rms 
are close substitutes, price competition is more intense. So, “less product 
differentiation” is not an unreasonable way to defi ne “more competitive 
pressure,” at least in a static oligopoly setting. However, this has resulted in 
numerous statements in the literature that can be misleading and unhelpful 
for the purpose of competition policy, especially merger enforcement. In 
particular, while merger enforcement can directly affect the number of inde-
pendent fi rms competing in an industry, it does not directly affect the extent 
of product differentiation among the products offered by those fi rms.

The danger can be illustrated by the discussion in Aghion and Griffith 
(2005). They begin in chapter 1, “A Divorce Between Theory and Empir-
ics,” with what they label as the “dominant theories of  the early 1990s.” 
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These are static models of product differentiation in which an increase in 
product market competition is modeled as a reduction in the extent of prod-
uct differentiation, such as lower transportation costs in a model of spatial 
differentiation. Innovation is then measured by the equilibrium number of 
fi rms in the market, where entry involves a fi xed cost. With weaker product 
differentiation, price/ cost margins are smaller, and fewer products are sup-
plied in the free entry equilibrium. This simple and uncontroversial propo-
sition about product variety is characterized as a “Schumpeterian effect of 
product market competition” (11). Aghion and Griffith go on to state, “we 
again obtain an unambiguously negative Schumpeterian effect of product 
market competition on innovation” (12).10

I am not disputing the results in these simple models of product differ-
entiation. Nor am I disputing that innovation incentives are low if  successful 
innovation merely places a fi rm in a market where its product is only slightly 
differentiated from other products and where the fi rm has no cost advantage. 
What I am disputing is that such a proposition is helpful for competition 
policy, or innovation policy more generally. Meaningful product innovation 
involves the development of new products that are superior to, or at least 
signifi cantly distinct from, existing products. Meaningful process innova-
tion involves the development or adoption of production processes (broadly 
defi ned to include business methods) that signifi cantly reduce costs. These 
static models of oligopoly do not involve anything I recognize or credit as 
innovation. They may help us understand how many brands of toothpaste 
will be introduced, but they cannot help us understand how fi rms choose 
to invest to develop new products that are markedly superior to current 
offerings. These models were never designed to study rivalry to develop new 
and improved products or processes. The effect of changing a parameter 
measuring the degree of differentiation among products is just not directly 
relevant to competition policy.11

For Aghion and Griffith, this discussion is merely a launching pad, and I 
do not mean to suggest that they base any of their conclusions or policy rec-
ommendations on these simple static oligopoly models. Indeed, they imme-
diately go on to note two important and powerful forces missing from these 
models: “the interplay between rent dissipation and preemption incentives, 
and the differences between vertical (i.e., quality improving) and horizontal 
innovations” (13). Nonetheless, their framing of the issues is indicative of 
how the conversation has developed, and how research fi ndings are trans-

10. Similarly, Aghion et al. (2005), summarizing the “main existing theories of competition 
and innovation,” states: “The leading IO models of product differentiation and monopoliza-
tion . . . deliver the prediction that more intense product market competition reduces postentry 
rents, and therefore reduces the equilibrium number of entrants” (710, footnoted omitted).

11. Baker (2007) puts this nicely: “antitrust is not a general- purpose competition intensifi er. 
Rather, antitrust intervention can be focused on industry setting and categories of behavior 
where enforcement can promote innovation” (589, footnote omitted).
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lated and conveyed to policymakers. They summarize the “early theoretical 
and empirical literatures” as follows: “theory pointed to a detrimental effect 
of  competition on innovation and growth, while the empirical literature 
instead suggested that more competitive market structures are associated 
with greater innovative output, an idea that had much support in policy 
circles” (3– 4).

These passages from Aghion and Griffith (2005) accurately refl ect a strand 
of  the theoretical literature that equates the concept of  “more competi-
tion” with “less product differentiation.” For much more detail on these 
models, see Boone (2000) and (2001), Aghion, et al. (2001), and Sacco and 
Schmutzler (2011). Vives (2008), “Innovation and Competitive Pressure,” 
surveys and synthesizes this literature.12 Schmutzler (2010) uses a general-
ized “competition parameter.” By defi nition, increases in this parameter 
lead to lower equilibrium profi t margins and a greater sensitivity of a fi rm’s 
equilibrium output to that fi rm’s cost level. Schmutzler explores the relation-
ship between “more competition,” as defi ned by increases in this parameter, 
and the level of R&D investment. While there is nothing inherently incor-
rect or misleading about modeling “more competitive pressure” as “less 
product differentiation,” defi ning “more competition” this way can lead to 
statements about competition and innovation that are unhelpful or even 
misleading for merger enforcement policy.

In particular, the statement that “more competition discourages innova-
tion” can be misused or misunderstood in the context of competition policy, 
or innovation policy more broadly. The statement, “innovation incentives 
are low if  ex post competition is so intense that even successful innovators 
cannot earn profi ts sufficient to allow a reasonable risk- adjusted rate of 
return on their R&D costs” strikes me as more defensible and far more 
accurate, if  less pithy. I doubt these conditions are common, except perhaps 
when appropriability is low, in which case the root problem is one of low 
appropriability, not excessive competition. But at least this far more precise 
statement is not misleading.

Clarity and precision in defi ning “competition” can reduce perceived 
complexity regarding the impact of competition on innovation.

7.2.2   Equating “More Competition” with “More Imitation”

The endogenous growth literature also explores the relationship between 
competition and innovation, albeit from a different perspective. See Aghion 
and Griffith (2005) and Aghion and Howitt (2009).13 The paper by Aghion 

12. In an oligopoly model with restricted entry, Vives also studies the relationship between 
the number of fi rms and innovation. This measure of competition is more relevant to merger 
enforcement policy, as discussed in section 7.5.

13. In Aghion and Howitt (2009), see especially chapter 12, “Fostering Competition and 
Entry,” and the references therein. For a recent survey on this literature, see Scopelliti (2010).
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et al. (2005), “Competition and Innovation: An Inverted- U Relationship,” 
has been especially infl uential. The model used by Aghion et al. (2005) is far 
better for considering innovation than are the static oligopoly models just 
discussed, because it is a dynamic model in which fi rms invest to develop 
new and superior products.

However, as I now explain, this strand of  literature typically equates 
“more competition” with “more imitation.” This has led to the unfortunate 
sound bite, typically paired with a reference to Schumpeter, that “greater 
competition discourages innovation.” Aghion et al. (2005) write:

[I]ncreased product market competition discourages innovation by reduc-
ing postentry rents. This prediction is shared by most existing models of 
endogeneous growth. . . . where an increase in product market competi-
tion, or the rate of imitation, has a negative effect on productivity growth 
by reducing the monopoly rents that reward new innovation. (Aghion 
et al. 2005, 711, footnote omitted)

The standard growth- theoretic models that explore the competition/
 innovation relationship model “more competition” as a parameter that 
shifts downward the ex post demand function facing the innovator. They do 
not model “more competition” as an increase in contestability or appropri-
ability. Instead, “more competition,” meaning more imitation, involves re-
duced appropriability and thus lower profi t margins for the innovator.

To see how this literature models competition, consider the benchmark 
model of  innovation and productivity growth presented by Aghion and 
Griffith (2005).14 In that model, “competition” is measured by the cost 
advantage of an innovator over a competitive fringe of imitators. I regard 
this as a measure of  the strength of  intellectual property protection, or 
as a measure of  the spillovers associated with innovation. It is certainly 
not a measure of contestability or rivalry to innovate and thus win sales. 
Clearly, more “competition” in the sense used in this literature equates to 
less appropriability. It is entirely unsurprising that imitation reduces inno-
vation incentives. Unfortunately, Aghion and Griffith (2005) interpret this 
fi nding as follows:

However, pro- competition policies will tend to discourage innovation and 
growth by reducing � [the cost advantage of the innovator over the imita-
tors], thereby forcing incumbent innovators to charge a lower limit price. 
(Aghion and Griffith 2005, 18, emphasis supplied)

So far as I can tell, these so- called “procompetition policies” involve 
weaker intellectual property rights, or perhaps mandatory licensing or price 
controls, neither of which can properly be called “competition policies,” at 

14. See pp. 16– 19: “This serves as a basis for the theoretical extension we will present in later 
chapters of this book.”
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least in the United States today.15 But, unfortunately, the idea sticks: compe-
tition and procompetition policies discourage innovation and growth.

Aghion and Griffith do not rest at this point and conclude that competi-
tion discourages growth. To the contrary, they press forward, seeking to 
reconcile theory and evidence, emphasizing what they call the “escape com-
petition effect.” In my lexicon, this is a form of contestability: a fi rm that 
fails to innovate will fi nd its margins squeezed, while innovating preserves 
these margins. However, their extension models also equate “more competi-
tion” with more complete imitation of a process innovation. For that reason, 
their analysis strikes me as far more relevant for policies that infl uence the 
strength of intellectual property rights than for competition policy.16

Let me be clear: there is nothing inherently incorrect about modeling 
“more competition” as “more imitation.” Imitation does reduce the demand 
facing an innovator, and it certainly constitutes “more competition” from 
that fi rm’s perspective. Furthermore, imitation can be a very important 
consideration when fi rms make R&D investment decisions, especially for 
product or process innovations that are difficult to protect using patents or 
trade secrets.17

Nonetheless, the statement that “more competition discourages inno-
vation” can all too easily be misunderstood or misused in the context of 
competition policy, not to mention innovation policy more broadly.18 The 
statement, “more rapid and complete imitation tends to discourage innova-
tion” seems more reasonable and far more accurate.

Clarity and precision in defi ning “competition” can reduce perceived 
complexity regarding the impact of competition on innovation.

7.2.3   Equating “More Competition” with 
“Lower Market Concentration”

Industrial organization economists have long used product market con-
centration as a proxy for competition, with higher concentration indicating 
less competition with respect to price and output. We place less weight on 
this proxy than we did fi fty years ago, but it certainly still has value, at least in 

15. The impact of imitation on innovation and economic growth is certainly important for 
policies governing the design and strength of patent rights, as well as policies affecting the pro-
tection and enforcement of trade secrets. That discussion is beyond the scope of this chapter. 
Shapiro (2007) discusses the relationship between the reward to a patent holder and the patent 
holder’s contribution.

16. Of course, as refl ected in the Appropriability principle, imitation and spillovers can be 
very important in antitrust analysis. In particular, a merger that internalizes signifi cant spill-
overs may promote innovation, as discussed later.

17. Patents and trade secrets are the most relevant forms of intellectual property for the prod-
uct and process innovations I have in mind here. However, the same argument can be made for 
creative works, where copyrights typically are the applicable form of intellectual property.

18. Aghion and Griffith (2005) clearly believe their work is relevant to competition policy. In 
the conclusion to chapter 3, they state: “These predictions have important policy implications 
for the design of competition policy” (64).
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properly defi ned relevant markets. The recently revised Horizontal Merger 
Guidelines continue to use Herfi ndahl- Hirschman Index (HHI) thresholds, 
with adverse competitive effects viewed as unlikely in markets with a post-
merger HHI less than 1,500 and presumed likely for mergers that raise the 
HHI more than 200 and lead to a postmerger HHI greater than 2,500.

The link between current or recent product market concentration and 
R&D rivalry has always been weaker than the link between current or recent 
product market concentration and rivalry to win current sales. A fi rm’s cur-
rent sales may not be a good proxy for that fi rm’s R&D incentives and 
abilities. Plus, R&D expenditures normally have the character of  a fi xed 
cost, leading to scale economies. If  those fi xed costs are large relative to 
sales, signifi cant market concentration is inevitable in equilibrium, as dem-
onstrated by Sutton (1998). Furthermore, as Schumpeter emphasized, the 
reward to successful innovation is some degree of market power in the tech-
nical sense—price above marginal cost—for a sufficient volume of sales 
to earn a risk- adjusted return on the fi xed and sunk R&D costs. Plus, a 
highly successful innovator may come to dominate a market, in which case 
observing a high level ex post concentration would hardly imply a lack of ex 
ante competition, or a lack of innovation. In an industry where innovation 
has recently occurred, or is ongoing, any measurement of the current or 
recent market structure inevitably will be a post- innovation measurement. 
We should not expect to see atomistic market structures in industries that 
have experienced signifi cant technological progress, and we may see high 
levels of concentration in markets that have recently experienced signifi cant 
innovation.

The empirical literature on product market structure and competition 
has come to recognize all of these points, and recent work (see the follow-
ing) attempts heroically to account for them. Cohen (2010) summarizes: 
“Regarding measures, there can be little disagreement with Gilbert’s con-
tention that the commonly employed measure of market structure, market 
concentration, does not accurately refl ect the nature or intensity of competi-
tion” (156). Yet there remains some tendency to equate “more competition” 
with “lower product market concentration.” Thus, a fi nding that unconcen-
trated markets (or markets where fi rms earn low operating profi ts relative 
to sales) are not the ones where we see the most experienced signifi cant 
innovation may be interpreted—incorrectly—as “too much competition 
discourages innovation,” or as implying that “an intermediate amount of 
competition is best for promoting innovation.” The real lesson is that static 
measures of market structure can be poor metrics for assessing innovation 
competition.

Framing the relationship between competition and innovation as one 
between product market concentration and competition is not dissimilar 
to the view in the 1950s and 1960s that atomistic markets were the ideal 
and best promote (pricing and output) competition. That view gave way 
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long ago to a more nuanced one, which recognizes that when individual 
fi rms differ greatly in their efficiency (as they normally do), and when there 
are signifi cant economies of scale (as there typically are in markets where 
antitrust enforcement takes place), robust competition is likely to lead to a 
market structure in which some fi rms have substantial market shares. Dem-
setz (1973) powerfully and infl uentially articulated this point. This very same 
principle applies with even greater force to innovation: we know there are 
signifi cant economies of scale, because R&D is a fi xed cost, and it would 
be surprising indeed if  fi rms did not differ substantially in their ability to 
innovate. Accounting for the inherent uncertainty associated with innova-
tion only strengthens the point: even if  several fi rms have comparable ex 
ante incentive and ability to innovate, ex post some will strike gushers and 
others just dry wells.

Again, there is nothing inherently wrong with observing and reporting 
that many highly innovative industries do not have atomistic market struc-
tures: it is helpful to know not to expect, or strive for, atomistic market 
structures in those industries.19 But there is no tension between established 
competition policy principles and the Schumpeterian observation that suc-
cessful innovators often are able to price well above marginal cost and often 
gain substantial market shares. The US antitrust law has understood for a 
very long time that the market power resulting from successful innovation 
is an important and inevitable part of  the competitive process. As Judge 
Learned Hand famously observed: “the successful competitor, having been 
urged to compete, must not be turned upon when he wins.”20 Furthermore, 
of course, merger enforcement policy does not strive for atomistic markets: 
under the recently revised Horizontal Merger Guidelines, merger adverse 
competitive effects are considered unlikely if  the post- merger HHI is less 
than 1,500, and the merger enforcement statistics show that the Department 
of Justice (DOJ) and the FTC often allow horizontal mergers, leading more 
concentrated markets to proceed without challenge.

7.3   What Does the Empirical Evidence Really Tell Us?

There is a very substantial body of  empirical evidence supporting the 
general proposition that “more competition,” meaning greater contestability 
of sales, spurs fi rms to be more efficient and to invest more in R&D. For 

19. Even in concentrated industries, start- up fi rms can play a very positive and powerful role 
in spurring innovation. If  they are rapidly acquired by large incumbents, or if  their ideas are 
copied by large incumbents, their role may never be refl ected in a decline in market concentra-
tion. Even if  antitrust does not stand in the way of mergers that cause moderate increases in 
concentration, it may need still to intervene to protect customers from unilateral conduct by 
dominant fi rms that stifl es disruptive innovation by start- up fi rms.

20. US v. Aluminum Company of America, 148 F.2d 416 (1945).
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our purposes, “innovation” encompasses a wide range of improvements in 
efficiency, not just the development of entirely novel processes or  products.

Detailed case studies of businesses operating in diverse settings almost 
invariably conclude that companies insulated from competition—that is, 
fi rms operating in environments in which relatively few sales are contest-
able—are rarely at the cutting edge in terms of efficiency and can be woe-
fully inefficient. Porter (1990) assembles a raft of  evidence showing that 
companies protected from international competition tend to fall behind and 
lose their ability to compete in export markets. Porter has long emphasized 
the importance of competition in spurring innovation, as refl ected in this 
passage from Porter (2001):

Innovation provides products and services of ever increasing consumer 
value, as well as ways of  producing products more efficiently, both of 
which contribute directly to productivity. Innovation, in this broad sense, 
is driven by competition. While technological innovation is the result of a 
variety of factors, there is no doubt that healthy competition is an essen-
tial part. One need only review the dismal innovation record of countries 
lacking strong competition to be convinced of this fact. Vigorous compe-
tition in a supportive business environment is the only path to sustained 
productivity growth, and therefore to long term economic vitality. (Porter 
2001, 923)

In another wide- ranging international study, Lewis (2004) fi nds that com-
petitive markets are the key to economic growth. His central conclusion is 
that competition drives innovation:

Most economic analysis ends up attributing most of the differences in eco-
nomic performance [across countries] to differences in labor and capital 
markets. This conclusion is incorrect. Differences in competition in product 
markets are much more important. (Lewis 2004, 13, emphasis in original)

In discussing the relationship between competition and innovation, it is 
important to bear in mind the enormous differences across fi rms in their 
efficiency, even among fi rms in the same industry. Bartelsman and Doms 
(2000) survey the literature on fi rm- level productivity, writing:

Of the basic fi ndings related to productivity and productivity growth 
uncovered by recent research using micro- data, perhaps most signifi -
cant is the degree of  heterogeneity across establishments and fi rms in 
productivity in nearly all industries examined. (Bartelsman and Doms 
2000, 578)

In a more recent survey, Syverson (2011) starts by stating: “Economists 
have shown that large and persistent differences in productivity levels across 
businesses are ubiquitous.” He reports studies (35– 48) showing how com-
petition acts to improve productivity both through a Darwinian selection 
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effect and by inducing fi rms to take costly actions to raise their productivity. 
He also reports studies showing how additional competition arising from 
trade liberalization enhances productivity. These are fi rst- order effects that 
serve to remind us that the relevant notion of “innovation” is quite broad, 
encompassing the adoption and diffusion of best practices. Innovation is not 
confi ned to the invention of new products or new methods of production.

Leibenstein (1966) famously asked why so many fi rms are operated in-
efficiently and thus appear not to maximize profi ts. Economic theory has 
yet to fully explain why fi rms fail to undertake what appear to be profi table 
investments to improve their efficiency, but empirical evidence consistently 
shows that fi rms are more likely to make such investments when placed 
under competitive pressure.21 Holmes, Levine, and Schmitz (2008) argue 
creatively that competition spurs innovation by reducing margins on existing 
products and thus reducing the opportunity cost of innovation that involves 
“switchover disruptions” for suppliers.

Numerous studies show specifi cally that increased competitive pressure 
resulting from lower regulatory barriers to entry generally enhances pro-
ductivity and accelerates innovation. Holmes and Schmitz (2010) provide a 
recent review of a number of these studies, concluding:

Nearly all the studies found that increases in competition led to increases 
in industry productivity. Plants that survived these increases in competi-
tion were typically found to have large productivity gains, and these gains 
often accounted for the majority of overall industry gains. (Holmes and 
Schmitz 2010, 639)

Syverson (2004) is especially instructive regarding the relationship be-
tween competitive pressure and fi rm- level efficiency. Studying the concrete 
industry, he shows that average productivity is higher, and productivity dif-
ferences across fi rms are smaller, in local markets that are more competi-
tive. Here “more competitive” means that the producers are more densely 
clustered, increasing spatial substitutability. Syverson fi nds that relatively 
inefficient fi rms in the concrete industry have greater difficulty operating in 
the more competitive local markets.

In contrast to Syverson’s in- depth study of one industry, Bloom and Van 
Reenen (2007) examine management practices across a wide range of indus-
tries by surveying managers from over 700 medium- sized fi rms. They fi nd 
very large differences in productivity across fi rms and conclude that “poor 
management practices are more prevalent when product market competi-
tion is weak.” They explain that

[H]igher levels of competition (measured using a variety of different prox-
ies, such as trade openness) are strongly associated with better manage-
ment practices. This competition effect could arise through a number of 

21. See the survey by Holmes and Schmitz (2010), as well as the other surveys cited earlier.
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channels, including the more rapid exit of badly managed fi rms and/ or 
the inducement of  greater managerial effort. (Bloom and Van Reenen 
2007, 1351)

Similarly, Bloom and Van Reenen (2010) observe that “fi rms with ‘better’ 
management practices tend to have better performance on a wide range of 
dimensions: they are larger, more productive, grow faster, and have higher 
survival rates” (204– 205). They report that strong product market competi-
tion appears to boost average management practices through a combination 
of eliminating the tail of badly managed fi rms and pushing incumbents to 
improve their practices.

In addition to these studies, which collectively are quite convincing, there 
is a very large empirical literature examining the relationship between (a) 
fi rm size and innovation, and (b) product market concentration and innova-
tion. Cohen (2010) surveys this literature.22

Regarding business unit size and innovation, Cohen writes:

Thus, the robust empirical patterns relating to R&D and innovation to 
fi rm size are that R&D increases monotonically—and typically propor-
tionately—with fi rm size among R&D performers within industries, the 
number of innovations tends to increase less than proportionately than 
fi rm size, and the share of R&D effort dedicated to more incremental and 
process innovation tends to increase with fi rm size. (Cohen 2010, 137)

As Cohen explains (138), these fi ndings are consistent with the view that 
larger business units expect to be able to apply process innovations over a 
larger scale of output, because fi rms chiefl y exploit their process innovations 
internally and often anticipate limited growth due to innovation. In contrast, 
Cohen writes that “the returns to more revolutionary (i.e., substitute) inno-
vations are less tied to a fi rm’s prior market position” (139).

Regarding the connection between market power and innovation, Cohen 
observes: “The empirical literature has focused principally on the effects of 
market concentration on innovative behavior. The literature has thus directly 
tested Schumpeter’s conjectures about the effects of ex ante market struc-
ture” (140). Cohen further notes that “the potential for achieving ex post 
market power through innovation has been characterized under the general 
heading of appropriability conditions and measured by survey- based indi-
cators of appropriability” (141). Cohen is thus careful to avoid confl ating 
“more competition” with “more imitation.”

Lee (2005) offers this view of a key stylized factoid that has long captured 
the imagination of industrial organization economists:

The conventional wisdom from the literature postulates an inverted- U 
relationship between market structure, measured by seller concentration 
on the horizontal axis, and industry R&D intensity (i.e., R&D- to- sales 

22. See Cohen and Levin (1989) and Cohen (1995) for earlier surveys of this literature.
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ratio) on the vertical axis. The inverted- U hypothesis says that moderately 
concentrated industries engage more intensively in R&D activity than 
either atomistically competitive or highly concentrated industries. (Lee 
2005, 101)

This inverted- U shaped relationship between market concentration and 
innovation has not held up well under scrutiny, especially after correcting 
for industry differences in technological opportunity and for the endogene-
ity of product market structure. I do not intend to wade into that debate, 
which I do not expect to be resolved defi nitely one way or the other during 
my lifetime, either theoretically or empirically, for the reasons given earlier. 
Meanwhile, the message received by nonspecialists and policymakers is that 
we know rather little about the relationship between “competition” and in-
novation, notwithstanding the very powerful evidence about fi rm- level pro-
ductivity cited before.

Lee (2005) distinguishes industries based on appropriability and empha-
sizes that the notions of “more competition” and “more imitation” are very 
different:

[T]he concentration- R&D relationship differs depending on the strength 
of  the link or simply the appropriability of  R&D in terms of  market 
share: A positive relationship is predicted for low- appropriability in-
dustries, where market concentration supplements low R&D appropri-
ability, while a negative or an inverted U- shaped relationship for high- 
appropriability industries. An empirical analysis of  data, disaggregated 
at the fi ve- digit SIC level, on R&D and market concentration of  Korean 
manufacturing industries provides supportive evidence for the predic-
tions. (Lee 2005, 101)

Attempting to move the debate forward, and recognizing the limitations 
of  market concentration as a proxy for the intensity of  competition, the 
empirical literature has made progress in using measures other than market 
concentration as a proxy for the intensity of competition. Notably, Nickell 
(1996) uses a modifi ed Lerner Index as a proxy for competition.23 Nick-
ell states: “I present evidence that competition, as measured by increased 
numbers of  competitors or by lower levels of  rents, is associated with a 
signifi cantly higher rate of total factor productivity growth (724).”24 More 
recently, Aghion et al. (2005), also using a modifi ed Lerner index as their 

23. Nickell also uses results from a one- time survey in which management was asked whether 
it had more than fi ve competitors in the market for its product. He discusses the limitations of 
his proxies for competition (732). Nickell also uses a measure of market share, with three- digit 
industry sales in the denominator. Nickell notes that “the three digit industry does not represent 
anything like a ‘market,’” and thus has little value as a cross- section measure of market power, 
but he argues that it is useful as a time- series measure.

24. Blundell, Griffith, and Van Reenen (1999) state: “We fi nd a robust and positive effect of 
market share on observable headcounts of innovations and patents although increased prod-
uct market concentration in the industry tends to stimulate innovative activity” (529). They 
measure innovation by counting the number of technologically signifi cant and commercially 
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measure of competition, have challenged Nickell’s conclusions. They fi nd 
instead an inverted U- shaped relationship between product market competi-
tion and innovation.

This paper investigates the relationship between product market competi-
tion and innovation. We fi nd strong evidence of an inverted- U relation-
ship using panel data. We develop a model where competition discourages 
laggard fi rms from innovating but encourages neck- and- neck fi rms to 
innovate. (Aghion et al. 2005, 701)

Aghion et al. (2005) look at two- digit Standard Industrial Classifi cation 
(SIC) industries. They measure innovation using the number of citation-
 weighted patents. Their measure of the Lerner Index averages 4 percent, and 
generally falls between zero and 10 percent, with the peak of the inverted- U 
occurring at a Lerner index of around 5 percent. Whatever one makes of 
these fi ndings, they do not challenge the extensive empirical evidence cited 
earlier about innovation and fi rm- level efficiency. Nor do they call into ques-
tion the Contestability, Appropriability, and Synergies principles. In any 
event, they are not directly relevant to analyzing the effects of  proposed 
mergers on innovation.

Cohen (2010) reports a number of other studies that support the general 
proposition that greater competitive pressure spurs fi rms to innovate to get 
ahead of their rivals. For example, he notes that “Lee (2009), using World 
Bank survey data for nine industries across seven countries, fi nds that inten-
sity of competition may stimulate more capable fi rms to invest more heavily 
in R&D, while less capable fi rms may invest less” (16). Of special relevance 
for competition policy, Cohen reports work suggesting that entry causes 
innovation (144). However, this is a tricky area empirically, since high tech-
nological opportunity in an industry tends to cause both more entry and 
faster innovation in that industry. In summarizing the literature on market 
structure and innovation, Cohen (2010) states: “Moving on to our consid-
eration of the relationship between market structure and R&D, the empiri-
cal patterns are mixed, and not terribly informative” (154). Again, this is 
unsurprising, given what we can measure, given the endogeneity of market 
structure, and given that increased market concentration may or may not 
go along with greater contestability.

Of particular interest here, Gilbert (2006) provides an extensive discus-
sion of what this empirical literature implies for competition policy. As he 
points out, product market concentration is “a commonly used, but highly 
imperfect, surrogate for competition” (187). I note in particular that relevant 
antitrust markets do not match up well with the publicly available sales data, 

important innovations. They defi ne an industry at the three- digit level. Their metrics for com-
petition are the proportion of industry sales made by the fi ve largest domestic fi rms and the 
value of imports in proportion to home demand.
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making the measurement of meaningful market shares difficult or impos-
sible for academic researchers. Two- digit SIC industries are very far indeed 
from relevant antitrust markets. Likewise, academic researchers often have 
difficulty measuring true economic operating profi ts or price/ cost margins 
using publicly available accounting data.

Gilbert concludes that these studies have failed to establish a general and 
robust relationship between product market concentration and innovation, 
once one controls for the underlying technological environment.

Empirical studies that use market concentration as a proxy for competi-
tion fail to reach a robust conclusion about the relationship between mar-
ket concentration and R&D when differences in industry characteristics, 
technological opportunities, and appropriability are taken into account. 
(Gilbert 2006, 206)

Gilbert notes several reasons for these negative results: limited data on 
innovative activity and market concentration, including the high level of 
aggregation at which market concentration is usually measured; failure 
to distinguish exclusive from nonexclusive property rights and between 
product and process innovations; differences in technological opportunities 
across industries and over time; and failure to control for other confound-
ing factors.

The lack of robust results in this particular line of empirical work is under-
standable, given the measurement difficulties and conceptual complexities 
already discussed. However, given the very extensive empirical evidence 
showing that competitive pressure forces fi rms to be more efficient, and 
given the robust theoretical points relating innovation incentives to the con-
testability of future sales, the negative results in this particular area should 
not be interpreted as implying that “we just don’t know anything about 
the relationship between competition and innovation.” To the contrary, the 
empirical evidence overall gives powerful support for the proposition that 
heightened competitive pressure causes fi rms to invest more to improve their 
efficiency. Another advantage of having multiple fi rms seeking to innovate 
in a given area is that such decentralization supports greater innovation 
diversity.25

7.4   Competition and Innovation: Toward Robust Principles

When considering the impact of competition on innovation, rather than 
equating “more competition” with “less product differentiation,” “more imi-

25. Even if  overall profi t maximization at the dominant fi rm entails pursuing multiple distinct 
approaches to developing next- generation products, organizational obstacles to doing so can 
be signifi cant, especially when opinions differ greatly about which approach is most promising. 
Grove (1996) explains how Intel found it very difficult to pursue two distinct microprocessor 
architectures, CISC and RISC, at the same time. Christensen (1997) discusses the limitations 
of “skunk works.”
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tation,” or “lower product market concentration,” I suggest that the term 
“more competition” be reserved for market characteristics that correspond 
greater rivalry to serve the needs of customers. This is how the concept of 
“more competition” is generally applied in the area of competition policy: 
the competitive process is working well if  there is healthy rivalry, on the 
merits, to win the patronage of customers by offering them superior value. 
Effective competition is about the competitive process, not the outcome. 
More important than terminology, assessing competition based on rivalry 
allows us to articulate and employ practical principles regarding innovation 
that are theoretically and empirically robust.

Rivalry in the current context is driven by the incentive and ability of fi rms 
to engage in innovation, broadly defi ned to include increased efficiency as 
well as the development of entirely new products and processes. The Con-
testability and Appropriability principles relate to innovation incentives, and 
the Synergies principle relates to innovation ability.

What basic factors govern an individual fi rm’s incentive to innovate? Con-
sider the following highly simplifi ed model of the impact on a given fi rm’s 
operating profi ts if  that fi rm achieves a given product or process innovation. 
For simplicity, suppose the fi rm produces a single product, whether or not it 
innovates, although the fi rm will offer an improved product if  it succeeds in 
achieving a product innovation. Denote the product’s price by P, its output 
by X, and its (constant) marginal cost by C, so the profi t margin on incre-
mental units is given by M � P –  C. The fi rm’s operating profi ts are � � 
(P –  C )X � MX.26 Whether or not the fi rm in question successfully inno-
vates, it sets its price to maximize its operating profi ts.

Let the subscript “0” denote the situation in which the fi rm does not suc-
cessfully innovate, and the subscript “1” denote the situation in which the 
fi rm does successfully innovate. The “no innovation” state will typically not 
be the pre- innovation status quo, since other fi rms may well successfully 
innovate even if  the fi rm in question does not. This allows us to account 
for the added competitive pressure faced by the fi rm in question if  it fails 
to innovate and its rivals succeed: X0 and/ or M0 are reduced when rivals 
innovate. The “innovation” state incorporates rivals’ reactions to the fi rm’s 
innovation, including price adjustments and imitation. This setup allows us 
to examine the innovation incentives facing one fi rm, given the actions and 
reactions of other fi rms in terms of their own pricing, product offerings, 
efficiency, and R&D investments.

Successful innovation increases the fi rm’s profi ts by �� � �1 –  �0 � 
M1X1 –  M0X0, which can be written as

�� � X0�M � M0�X � �M �X.

26. By operating profi ts I mean profi ts gross of R&D expenses and other costs that are fi xed 
with respect to the fi rm’s output level over the relevant time frame.
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This expression for �� is simple, and not deep, but it does serve to re-
mind us of the basic factors at play that govern the fi rm’s innovation incen-
tives.

The fi rst term refl ects the extra margin the fi rm earns as a result of inno-
vating. These margins are applied to the fi rm’s without- innovation output 
level, X0. This extra margin can come from lower costs (for a process inno-
vation) and/ or from a higher price (for a product innovation). This term 
encompasses the “escape competition” effect in the literature.

The second term refl ects the extra unit sales the fi rm makes by success-
fully innovating. These sales are valued at the fi rm’s without- innovation 
margin, M0. Other things equal, a fi rm that would make substantial sales 
without innovating will have a smaller sales boost from innovating, �X, and 
thus a smaller incentive to innovate. This is the Arrow replacement effect 
at work.

The third term is a positive interaction term between higher incremental 
margins and higher incremental sales. Since the fi rm picks its own price, the 
fi rm can choose how best to capture the rewards from innovation, as between 
higher margins and greater unit sales.

If  successful innovation will do little to increase the fi rm’s unit sales, �X 
is small and we have �� ≈ X0�M. Under these conditions, initially larger 
fi rms have greater incentives to innovate. This is a standard observation in 
the literature: the benefi t of lowering marginal cost is proportional to out-
put.27 These conditions tend to apply when demand is sticky, so one fi rm 
cannot gain many sales even as a result of successful innovation, or when 
the innovating fi rm faces lasting capacity constraints. A similar situation 
arises for process innovations if  the fi rm’s rivals would react strongly (were 
the fi rm to lower its prices) by lowering their own prices. In that situation, 
the fi rm in question will gain few sales by lowering its own price, so the fi rm 
will tend to take the rewards from innovation in the form of higher margins 
on existing sales, rather than by lowering its price to expand its sales; this 
too implies that �� ≈ X0�M.

Additional insights can be obtained by examining how the fi rm’s operat-
ing profi ts are boosted by incremental innovation. Denote by 	 the level 
of  innovation achieved by the fi rm. The innovation can involve an im-
provement in efficiency, or a process innovation, either of which lowers the 
fi rm’s cost. To capture this, we write the fi rm’s marginal cost as C(	), with 
C�(	) � 0. The innovation also can involve an increase in the quality of 
the fi rm’s product. To capture this, we write the fi rm’s demand as D(P,	,z), 
where D	(P,	,z) � 0.

The variable z in D(P,	,z) captures the attractiveness of  the products 

27. The simple formulation used here does not include licensing revenues. Licensing breaks 
the connection between the fi rm’s own sales and the base on which higher margins can be 
earned.
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offered by the fi rm’s rivals, so Dz(P,	,z) � 0. Rivals can react to the fi rm’s 
price and level of  innovation, so z � z(P,	). Successful innovation can 
weaken the fi rm’s rivals, or even drive them from the market, so z	 can be 
negative. However, we are more interested here in situations in which the 
rivals respond to the fi rm’s innovation by improving their own offerings, 
either by lowering their prices or improving their own products (perhaps 
through imitation), in which case we have z	 � 0.

The fi rm’s profi ts are given by �(P,	) � D(P,	,z(P,	))(P –  C(	)). Applying 
the envelope theorem to the fi rm’s price, achieving marginally more innova-
tion raises operating profi ts by

�	(P,	) � D(P,	,z)|C�(	)| � (P � C(	))[D	 � Dzz	].

The fi rst term in this expression captures the margin boost resulting from 
lower costs. The benefi t of lower costs is proportional to the fi rm’s output. 
The second term captures the sales boost resulting from product improve-
ment. The impact of these incremental sales on profi ts is proportional to 
the gap between the fi rm’s price and marginal cost. The sales boost consists 
of two terms: (1) the D	 term refl ects the increased demand given the prices 
and product offerings of rivals, and (2) the Dzz	 term refl ects rivals’ responses 
to the fi rm’s innovation.

We next show how the Contestability and Appropriability principles relate 
to this expression.

7.4.1   Contestability

The Contestability principle focuses on the ability of an innovating fi rm 
to gain or protect profi table sales by providing greater value to customers. 
This principle directs our attention to the incremental profi ts associated with 
innovation, taking as given the price and product offerings of other fi rms. 
Holding z fi xed at z�, the incremental profi ts resulting from innovation are

 �	(P,	)|z�z�
 � D(P,	,z�)|C�(	)| � (P � C(	))D	(P,	,z�).

The fi rst term is the standard benefi t to the fi rm from lowering its costs, 
which is proportional to the fi rm’s output level. The second term is the boost 
in the fi rm’s unit sales as a result of offering a better product, multiplied by 
the fi rm’s price/ cost margin. This second term captures the fundamental idea 
that a fi rm has greater innovation incentives if  successful innovation allows 
the fi rm to gain, or protect, profi table sales. Sales are highly contestable—in 
the sense relevant for innovation—if a fi rm that provides greater value to 
customers gains substantial unit sales from its rivals; that is, if  D	(P,	,z�) is 
large.

An unconcentrated market is highly contestable if  an innovator can gain 
substantial market share at a healthy margin by providing a better product 
or setting a lower price. In contrast, for product innovations, an unconcen-
trated market is not highly contestable if  customers exhibit strong brand 
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preferences, or have high switching costs, so any one fi rm that develops an 
improved product will gain few sales from its rivals.

The Arrow “replacement effect” is driven by contestability. In Arrow 
(1962), innovation allows a fi rm initially operating in a highly competi-
tive market to take over the entire market at a margin refl ecting its cost 
advantage. In contrast, the incumbent monopolist has far fewer sales to 
gain from innovation, and its without- innovation sales are not at risk since 
(by assumption) only the monopolist can innovate, so contestability is far 
lower.28

The robustness of the Contestability principle is nicely illustrated by see-
ing how it fares in the model of continual process innovation used by Aghion 
et al. (2005). They use this model to argue for an inverted U- shaped relation-
ship between competition and innovation. Such a nonmonotonic relation-
ship might appear to defy the Contestability principle. It does not.

In the Aghion et al. model, each industry is a duopoly, with no possibility 
of entry. The two fi rms sell a homogeneous product, so the only possible 
source of competitive advantage is a cost advantage. The duopolists can 
invest in R&D to lower their costs; such process innovations come in discrete 
steps. At any point in time, if  the two fi rms have equal costs, the industry 
is said to be “neck- and- neck.” Aghion et al. assume that spillovers allow a 
fi rm falling two steps behind immediately and costlessly to narrow the gap 
to one step, so the only other possible state of the market is for one fi rm to 
be the leader and the other the laggard, one step behind. This assumption 
also implies that the leader never invests in R&D, since it cannot extend its 
lead and since the leader’s profi ts only depend upon the cost gap between 
the two fi rms, not on their absolute cost levels.

Aghion et al. state: “We defi ne the degree of product market competition 
inversely by the degree to which the two fi rms in a neck- and- neck industry 
are able to collude” (713). A neck- and- neck fi rm has a stronger incentive 
to innovate, the greater the degree of product market competition. They 
call this the “escape the competition” effect, which I think of as the fl ip side 
of the Arrow replacement effect. In contrast, a laggard fi rm has a weaker 
incentive to innovate, the greater the degree of  product market competi-
tion, since successful innovation leads to the less profi table neck- and- neck 
state. They call this a Schumpeterian effect. Aghion et al. cleverly exploit 
these mixed effects to obtain an inverted U- shaped relationship between 
equilibrium steady- state innovation rates (aggregated across many sectors) 
and the degree of product market competition (i.e., inability to collude). 
The model is elegant and instructive—major virtues in my view—but it is 
worth noting some of the strong assumptions underlying its prediction of 

28. In Arrow’s model, only a single fi rm can innovate, so the incumbent monopolist faces 
no danger of losing its monopoly if  it is the designated innovator. If  the monopolist can be 
dethroned, it has highly profi table sales to protect by innovating fi rst; this is the central point 
in Gilbert and Newbery (1982), who allow for innovation rivalry.
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the inverted U- shaped relationship between competition and innovation: 
there are only two fi rms in each industry, with no possibility of entry; the 
two fi rms sell a homogeneous product; the laggard fi rm cannot innovate in a 
different direction, for example, to differentiate its product, or take a riskier 
approach that might leapfrog the leader; and (due to imitation) the leader 
does not benefi t at all from further lowering its costs.

Whether or not these conditions are realistic, the basic forces modeled by 
Aghion et al. (2005) fi t comfortably with the Contestability principle. In par-
ticular, the inverted U- shaped relationship they uncover between “competi-
tion” and innovation does not correspond to a nonmonotonic relationship 
between contestability and innovation. In their model, “more competition” 
means less effective collusion when the duopolists are neck- and- neck. Their 
notion of “more competition” translates to more contestability when the 
fi rms are neck- and- neck: each fi rm has more to gain from pulling ahead, 
the more vigorously the two fi rms are competing. However, critically, their 
notion of “more competition” translates to less contestability when the fi rms 
are in the leader/ laggard state: the laggard (the only innovator in this state) 
earns zero profi ts regardless of the degree of competition and smaller profi ts 
by catching up, the more vigorously the fi rms compete when neck- in- neck. 
Both states in their model are perfectly consistent with the Contestability 
principle.

This is a good point to elaborate on the connection between the notion 
of  “more competition” and the operation of  competition policy. Taking 
the Aghion et al. (2005) model at face value, it suggests that allowing some 
degree of collusion is desirable to spur innovation because it provides greater 
incentives to laggard fi rms to catch up so they can collude with their rival. 
However, in their model allowing a great deal of collusion is undesirable 
for innovation because the duopolists would then be more content to rest 
comfortably once they are neck- and- neck and effectively colluding. I am 
not aware of anyone actually proposing such a policy toward collusion, and 
for good reason. Among other problems, if  the fi rms were given latitude 
to communicate and collude, they might also fi nd a way to maximize joint 
profi ts by agreeing to stop spending money on R&D. In any event, a more 
relevant question for competition policy is whether reducing competition 
by allowing the two fi rms to merge would accelerate or retard innovation. 
In the Aghion et al. model, a merger between the two fi rms would be disas-
trous for innovation. Assuming that knowledge spillovers continue to limit 
the merged fi rm’s competitive advantage to one step, the merged fi rm would 
immediately cease all innovation and coast along indefi nitely with a one- step 
advantage over the imitating fringe.

7.4.2   Appropriability

Any analysis of  competition and innovation needs to pay close atten-
tion to the conditions of appropriability; that is, the extent to which inno-
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vators can appropriate the social benefi ts their innovations have caused. 
The conditions of appropriability can greatly affect innovation incentives.29 
Appropriability is heavily infl uenced by the strength of intellectual property 
rights. Appropriability for a given fi rm is reduced by spillovers to nonin-
novating fi rms (e.g., through imitation). Some causal factors, such as low 
entry barriers combined with weak intellectual property rights, can lead to 
both more competition and more imitation. But any analysis of competition 
and innovation should avoid confl ating “low appropriability” with “more 
competition.”

Defi ne the appropriability ratio as � � (d�/ d	)/ (dW/ d	), where W mea-
sures total welfare. In a model of a single fi rm, the appropriability ratio is 
less than unity under the mild condition that customers benefi t from the 
innovation. In the special case of  a single fi rm offering one product at a 
uniform price, textbook monopoly pricing theory tells us that the appro-
priability ratio for innovations that lower the fi rm’s marginal cost is given 
by � � 1/ (1 � 
), where 
 � dp/ dc is the rate at which the fi rm passes cost 
changes through to price changes. However, analysis of the appropriation 
ratio becomes much more complex when the fi rm offers multiple products, 
engages in price discrimination, or faces rivals that are not price- taking 
fi rms. Fortunately, for the purposes of antitrust analysis, we typically do not 
need to measure the appropriability ratio; we are more interested in whether 
a particular merger or business practice internalizes important spillovers 
and thus increases appropriability.

The Appropriability principle builds on the Contestability principle by 
taking into account how rivals will respond to a given fi rm’s successful inno-
vation. In some cases, rivals respond passively by reducing their own R&D 
efforts or even exiting the market, adding to the rewards to the successful 
innovator.30 In other cases, rivals respond aggressively by lowering their price 
or redoubling their own innovative efforts, either (1) improving their own 
efficiency, thus lowering their costs and their price, or (2) making their own 
product improvements, perhaps by imitating the fi rst fi rm. In such cases, 
appropriability is reduced because the total benefi ts caused by the fi rm’s 
innovation are larger and because that fi rm’s rewards are reduced according 
to the (P –  C(	))Dzz	 term, which is negative if  rivals improve their product 
offerings in response to the fi rm’s innovation; that is, if  z	 � 0.

Aggressive rivals’ responses reduce appropriability by shifting the ben-
efi ts of innovation to rivals and/ or to customers. For example, if  rivals will 
quickly imitate the product improvements introduced by a pioneering fi rm, 
that fi rm may gain little from leading the way. If  that product improvement 

29. Increasing appropriability for one fi rm can reduce it for others, especially when multiple 
innovating fi rms supply complements.

30. Responses of this type can create or bolster business- stealing effects leading to an appro-
priability ratio in excess of unity.
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would not have been introduced without the pioneering fi rm taking the 
lead—a critical qualifi cation—then appropriability is low in this situation. 
In this example, many of the benefi ts of innovation will fl ow to customers, or 
to suppliers of complements, not to the pioneering fi rm. However, one must 
be careful not to take this argument too far: if  several fi rms are introducing 
a certain type of product improvement, little or none of the social benefi ts 
associated with that improvement are properly attributable to any one of 
those fi rms and ongoing competition to offer that improvement does not 
indicate any lack of appropriability.

Appropriability can be enhanced by mergers or business practices that 
internalize positive externalities, aka spillovers. Spillovers can occur between 
direct rivals through imitation, so these considerations can come into play 
in the analysis of horizontal mergers. Spillovers also arise between suppliers 
of complements, in which case the Appropriability principle reinforces the 
Synergies principle: combining complements can increase both innovation 
incentives and innovation capabilities.

7.4.3   Synergies

The Synergies principle recognizes that combining complementary assets 
can enhance innovation capabilities. As a classic example, in the pharma-
ceutical industry the process of bringing new drugs successfully to market 
requires an effective R&D program to identify and develop promising new 
compounds, the skills necessary to navigate the long and complex FDA test-
ing and approval process, possibly demanding manufacturing capabilities, 
and effective marketing and distribution. Assembling these various skills, 
whether through contract, joint venture, strategic alliance, or integration, 
can lead to enhanced innovation capabilities.

7.5   Merger Enforcement

We are now ready to see what all of this implies for merger enforcement 
in cases where innovation effects are involved. This is no small matter, since 
merger enforcement is central to the work of  the antitrust agencies and 
since many DOJ and FTC merger investigations and enforcement actions 
over the past fi fteen years have involved innovation.31 Here I follow in the 
footsteps of Katz and Shelanski (2005) and (2007), who offer an extensive 

31. Katz and Shelanski (2005) and Gilbert (2006) note the growing importance of innovation 
in merger analysis. Katz and Shelanski (2005) also discuss a number of specifi c merger cases 
in which innovation has been an important factor. Gilbert and Tom (2001) discuss the rising 
importance of innovation in DOJ and FTC antitrust enforcement more generally during the 
1995– 2000 time period. Porter (2001) argues that antitrust treatment of mergers should focus 
on productivity growth. The 2010 Horizontal Merger Guidelines include, for the fi rst time, a 
section devoted to innovation.
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and thoughtful discussion of how merger enforcement does, and should, 
take account of innovation.32

Analysis of horizontal mergers involves predicting the effects of a specifi c, 
discrete change in industry structure, namely the joining of two former rivals 
under common ownership. As a practical matter, most mergers that receive 
serious antitrust scrutiny based on a theory of innovation effects involve 
two of a small number of  companies with products, R&D programs, or 
capabilities in a given area. Usually, but not always, the two merging fi rms 
are important premerger rivals in the product market. The merger cases of 
greatest interest in which innovation effects are important typically fi t into 
one of the following fact patterns:

•  Two product market rivals: The merging fi rms are rivals in the relevant 
product market. One or both of them is investing in R&D to strengthen 
its position in the market.

•  Incumbent and potential entrant: One merging fi rm has a strong position 
in the product market. The other merging fi rm has no current offering in 
the product market but is investing in R&D and will enter the product 
market if  that R&D is successful.

•  Pure innovation rivals: Neither merging fi rm has a current offering 
in the product market, but both are developing products to serve the 
 market.

When examining a horizontal merger with possible innovation effects, we 
generally are interested in some version of this question:

Will a merger between two rivals signifi cantly reduce their incentive to 
innovate? If  so, will the merger enhance their ability to innovate suffi-
ciently to offset the reduced incentive?

The Contestability and Appropriability principles are directed at the fi rst 
of these questions. The Synergy Principle applies to the second.

The overall relationship between market concentration and innovation is 
not especially relevant to this inquiry, especially since merger enforcement 
only takes place in moderately or highly concentrated markets. In particular, 
since merger analysis is not about a generalized increase in “competition,” 
such as a reduction in the extent of product differentiation or an increase 
in imitation, the literature relating the (exogenous) degree of product dif-
ferentiation to innovation is of little or no relevance to merger analysis. The 
Schumpeterian proposition that an ex post atomistic market structure is not 
conducive to innovation also is not directly relevant to merger enforcement, 
which involves a discrete change, usually a substantial increase in concentra-

32. Katz and Shelanski (2007) make the useful distinction between “innovation impact” and 
“innovation effects.” My focus here is on “innovation effects.”
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tion, in ex ante market structure. The empirical literature on fi rm size and 
R&D is potentially more relevant, to the extent that it can inform us about 
the merger- specifi c efficiencies relating to innovation that are likely to arise 
when two competing business units are combined to form a larger business 
unit. However, the analysis of merger synergies is highly fact- specifi c. So 
far at least, general fi ndings about fi rm size and innovation have not proven 
helpful for assessing merger- specifi c R&D efficiencies.

In subsection 7.5.1, I briefl y explain what the recently revised Horizontal 
Merger Guidelines say about innovation effects. The guidelines utilize the 
Contestability, Appropriability, and Synergies principles. Subsections 7.5.2, 
7.5.3, and 7.5.4 apply these principles to three merger cases in which innova-
tion effects were central.

7.5.1   Innovation Effects Under the Merger Guidelines

The recently revised Horizontal Merger Guidelines contain Section 6.4, 
“Innovation and Product Variety.” Innovation effects had not been explic-
itly addressed in the predecessor, 1992 Horizontal Merger Guidelines (see 
http:/ / ftc.gov/ os/ 2010/ 08/ 100819hmg.pdf). Section 6.4 begins this way:

Competition often spurs fi rms to innovate. The Agencies may consider 
whether a merger is likely to diminish innovation competition by encour-
aging the merged fi rm to curtail its innovative efforts below the level that 
would prevail in the absence of the merger. That curtailment of innova-
tion could take the form of reduced incentive to continue with an existing 
product- development effort or reduced incentive to initiate development 
of new products. The fi rst of these effects is most likely to occur if  at least 
one of the merging fi rms is engaging in efforts to introduce new products 
that would capture substantial revenues from the other merging fi rm.

This question is a direct application of  the Contestability principle. 
Consider how the two fi rms are affected if  Firm A introduces a new and 
improved product. The new product will increase Firm A’s operating profi ts 
(measured gross of its R&D expenditures). If  Firm B offers products that 
compete against Firm A’s new product, the introduction of Firm A’s new 
product will lower Firm B’s operating profi ts. We can ask what fraction of 
Firm A’s extra profi ts come at the expense of Firm B’s profi ts. Farrell and 
Shapiro (2010) call this the “innovation diversion ratio.”

How will this change if  Firm A acquires Firm B? Applying the Con-
testability principle, the merger reduces the incentive to introduce this new 
product by more, the more profi table sales Firm A would capture from 
Firm B. Postmerger, sales gained at the expense of Firm B’s products are 
no longer incremental to the merged fi rm: they cannibalize Firm B’s profi ts. 
Put differently, the merger internalizes what had been a pecuniary negative 
externality. The merger turns the lost profi ts on Firm B’s products into an 
opportunity cost borne by the merged fi rm when introducing Firm A’s new 
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product. The magnitude of the resulting “tax” on the profi ts from Firm A’s 
new product is, by defi nition, the innovation diversion ratio.

While the innovation diversion ratio is not typically amenable to precise 
measurement, because it involves products not yet introduced, the market-
ing and fi nancial documents of merging fi rms, along with other evidence, 
can indicate the products from which a new product is expected to gain sales. 
Even when the innovation diversion ratio is not amenable to measurement, 
it is still conceptually central to evaluating the impact of the merger on Firm 
A’s incentive to introduce its new product. When the innovation diversion 
ratio is high, the merger signifi cantly reduces the contestability associated 
with the new product in question.

The guidelines refl ect these ideas, along with the possibility of offsetting 
innovation synergies:

The Agencies evaluate the extent to which successful innovation by one 
merging fi rm is likely to take sales from the other, and the extent to which 
post- merger incentives for future innovation will be lower than those that 
would prevail in the absence of the merger. The Agencies also consider 
whether the merger is likely to enable innovation that would not otherwise 
take place, by bringing together complementary capabilities that cannot 
be otherwise combined or for some other merger- specifi c reason. (Sec-
tion 6.4)

As an example of merger- specifi c efficiencies relating to innovation, sup-
pose that Firm A is considering investing in R&D to develop an improved 
process that will lower its unit costs. Suppose also that Firm A does not 
expect to expand its unit sales much as a result of  these lower costs.33 If  
the merger will enable the process innovation to be applied to Firm B’s 
output, and if  Firm A would not license its process innovation to Firm B 
in the absence of the merger, the merger can enhance Firm A’s incentives to 
develop this process innovation. Of course, any such merger synergy must be 
weighed against the innovation diversion effects discussed earlier. In terms 
of the Contestability principle, the merger can increase innovation incentives 
by expanding the base of sales on which lower costs can be achieved. This 
effect is captured by a larger value of D(P, 	, z) in the D(P, 	, z)|C�(	)| term 
that is part of  the innovation reward expression. This refl ects the robust 
idea in the literature that smaller fi rms have lower incentives to engage in 
process innovations. However, offsetting this effect is the internalization 
of  sales captured at the expense of  Firm B’s product, which reduces the 
D	(P, 	, z) term in this same expression when viewed from the perspective 
of the merged fi rm.34

33. As discussed before, this can occur because the fi rm faces binding capacity constraints 
or because consumers have strong brand preferences and the fi rm will gain relatively few sales 
even if  it lowers its price to fully pass through its lower costs.

34. For the merged fi rm, this term is given by the net gain in the combined sales of the two 
products, weighted by their margins.
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Similar ideas can be used to evaluate the longer- term impact of a merger 
on innovation. The guidelines state:

The second, longer- run effect is most likely to occur if  at least one of the 
merging fi rms has capabilities that are likely to lead it to develop new prod-
ucts in the future that would capture substantial revenues from the other 
merging fi rm. The Agencies therefore also consider whether a merger 
will diminish innovation competition by combining two of a very small 
number of fi rms with the strongest capabilities to successfully innovate 
in a specifi c direction.

This line of inquiry also is directly related to the Contestability principle, 
but applies over a longer time frame, over which the fi rms’ durable capabili-
ties can be more informative than are their current offerings. These effects 
can arise even if  the merging fi rms are not premerger product market rivals, 
as in the Genzyme/ Novazyme and Thoratec/ HeartWare cases discussed 
later.

Evaluating a fi rm’s innovation capabilities is inherently difficult, and 
the importance of the R&D rivalry between the merging fi rms can be very 
difficult to assess if  the attributes of the products likely to result from their 
R&D projects are unknown. Katz and Shelanski (2005) note that many of 
the merger cases in which R&D rivalry was central have involved pharma-
ceutical mergers. The FDA approval process often makes it possible to know 
well in advance which fi rms are in the best position to introduce drugs or 
medical devices soon in a specifi c therapeutic area.

Often, the fi rms with the greatest ability to innovate in a given area are 
those that have successfully innovated in similar areas in the past, or who 
own the complementary assets necessary to commercialize innovations. 
Such fi rms often have a strong ex ante market position. Historical R&D 
successes and current market position are thus two common indicators of 
a fi rm’s innovation capabilities.

The guidelines incorporate the Appropriability and Synergies principles 
more explicitly in Section 10, “Efficiencies.”

When evaluating the effects of  a merger on innovation, the Agencies 
consider the ability of the merged fi rm to conduct research or develop-
ment more effectively. Such efficiencies may spur innovation but not affect 
short- term pricing. The Agencies also consider the ability of the merged 
fi rm to appropriate a greater fraction of the benefi ts resulting from its 
innovations.

The guidelines specifi cally ask whether the merger is likely to enable merger- 
specifi c efficiencies by combining complementary capabilities within a single 
fi rm. For example, a merger can enable cross- fertilization between the re-
search teams of the two merging fi rms. Likewise, a merger can enable valu-
able information sharing between the regular operations of one merging 
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fi rm and the researchers at the other fi rm. Similarly, a merger can combine 
complementary assets such as a new product by a small start- up fi rm and 
the existing manufacturing or distribution assets of a larger, more estab-
lished fi rm. However, merger synergies are far easier to claim than to achieve. 
The guidelines require that efficiencies be merger- specifi c and verifi ed to be 
credited.

7.5.2   Genzyme/ Novazyme

Genzyme Corporation acquired Novazyme Pharmaceuticals Inc. in Sep-
tember 2001.35 Genzyme and Novazyme were the only companies pursuing 
enzyme replacement therapies for the treatment of Pompe disease, a rare 
and often fatal genetic disorder afflicting several thousand individuals in the 
United States, mostly infants and children. The FTC reviewed this merger 
after it was consummated but closed its investigation in January 2004, tak-
ing no action. The closing statement issued by FTC Chairman Timothy 
Muris stated: “The facts of  this matter do not support a fi nding of  any 
possible anticompetitive harm” (1). This was a striking assertion, since the 
merger created a monopoly in the market for Pompe enzyme replacement 
therapies.

The essential facts are as follows.36 At the time of the merger, no treat-
ments for Pompe disease had been approved by the Food and Drug Adminis-
tration (FDA). Since Pompe disease is rare, under the Orphan Drug Act the 
fi rst innovator to obtain FDA approval for a therapy is awarded seven years 
of exclusivity. By design, this regulatory structure rewards the fi rst company 
to obtain FDA approval, even if  patent protection is not available. However, 
this exclusivity may be lost if  another innovator develops a superior treat-
ment. This latter provision provides an incentive for other companies to 
continue their efforts to develop a superior treatment.

In the years leading up to the merger, Genzyme had invested heavily in 
developing a treatment for Pompe disease. At the time of the merger, Gen-
zyme was pursing three treatments: one arising from a 1998 joint venture 
with Pharming, one arising from a 2000 joint venture with Synpac, and 
one that Genzyme had developed internally starting in 1999. The Synpac 
enzyme was in clinical trials and Genzyme was ramping up its own internal 
research program.

Novazyme had been developing its own Pompe treatment. At the time 
of  the merger, the Novazyme treatment was not yet in clinical trials, but 
it had shown some promising results in mice. Novazyme was an especially 
aggressive innovation rival. The CEO of  Novazyme, John Crowley, was 

35. I rely primarily on the Federal Trade Commission (2004) for the facts of this case, but also 
on Anand (2006). The afterword in Anand (2006) provides an update as of October 2009.

36. I do not have access to the extensive confi dential record that was available to the Federal 
Trade Commission. My comments here focus on the pertinent economic principles, not the 
FTC’s enforcement decision in this case.
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the father of  two children with Pompe disease. His efforts to develop a 
treatment to save his children are documented in Anand (2006) and in the 
2010 movie Extraordinary Measures, starring Harrison Ford. Prior to the 
merger, Novazyme projected that its treatment would reach clinical trials 
by the end of  2001. At the time of  the acquisition, Genzyme announced 
that the Novazyme treatment would reach clinical trials in the fi rst half  
of  2002.37

Soon after the merger, Genzyme reviewed all four treatments and decided 
to move forward to clinical trials with only the most promising one, which 
Genzyme determined to be its own internal program.38 Anand notes, “In-
stead of being moved to human clinical trials, Novazyme’s technology and 
experimental enzyme treatments were being sent back to the research labs.”39 
Under Genzyme ownership, the Novazyme approach was slowed down, be-
coming a candidate for a superior, second- generation treatment.40 Clinical 
trials for the Novazyme enzyme were substantially delayed. By the time of 
the FTC review in 2003, this date had been pushed back to between 2009 and 
2011.41 John Crowley left Genzyme in fall 2002. The internal Genzyme pro-
gram commenced clinical trials in 2003, roughly one year after the merger 
with Novazyme.42

On its face, Genzyme’s acquisition of Novazyme appears to have short-
 circuited a race between the two companies to be the fi rst to obtain FDA 
approval of an enzyme treatment for Pompe disease. Applying the Contest-
ability principle, all of the sales and profi ts accruing to the winner of this 
race were contestable prior to the merger. After the merger, however, far 
fewer sales and profi ts were contestable: Genzyme still had some incentive 
to gain FDA approval so it could begin earning profi ts from its treatment, 
but it no longer had to fear losing the race to Novazyme.

Furthermore, even if one assumes that there was no real race between the 
two companies, because Novazyme had no chance of gaining FDA approval 
before Genzyme, the merger still eliminated Novazyme as a competitor with 
a superior, second- generation treatment. Genzyme’s incentive to develop a 
superior second- generation treatment would be far smaller than Novazyme’s 
would have been, since sales of the second- generation treatment would come 
largely at the expense of the fi rst- generation treatment. This is just the type of 
“replacement effect” identifi ed by Arrow (1962) fi fty years ago.

Application of the Contestability principle—following the approach de-

37. Federal Trade Commission (2004, 5), Dissenting Statement of Commissioner Thompson.
38. Anand (2006), chapter 23, “The Mother of All Experiments,” describes Genzyme’s evalu-

ation of the four treatments.
39. Ibid., 261.
40. Ibid., 263.
41. Federal Trade Commission (2004, 5), Dissenting Statement of Commissioner Thompson.
42. The Genzyme treatment eventually gained FDA approval in spring 2006 under the brand 

name Myozyme. The treatment costs on average about $200,000 annually per patient. See 
Anand (2006, 316– 17).
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scribed in the 2010 Horizontal Merger Guidelines—strongly suggests that 
the merger had a signifi cant adverse effect on innovation incentives. That 
conclusion appears to be further supported by the postmerger evidence 
available to the FTC at the time of its review. By 2003, it was clear that Gen-
zyme’s progress toward commercializing an enzyme treatment for Pompe 
disease had slowed down after the merger. As predicted by economic theory, 
Genzyme had delayed the development of the Novazyme treatment, pursing 
alternative treatments in series rather than in parallel.

How, then, did Chairman Muris conclude that the merger would not 
cause any anticompetitive harm? Muris begins by relying on “the lack of 
any clear theoretical or empirical link between increased concentration and 
reduced innovation” (2) to argue that there should be no presumption, even 
in a merger to monopoly such as this one, that innovation will be harmed. 
As discussed earlier, the overall cross- sectional relationship between market 
concentration and innovation is very difficult to discern for a number of rea-
sons, including the lack of good data on concentration in relevant antitrust 
markets. Plus, even if  one could measure this relationship, it is not directly 
relevant for analyzing mergers in which innovation effects are paramount, 
especially mergers to monopoly.

Chairman Muris does go on to examine the impact of the merger on Gen-
zyme’s incentive and ability to develop Pompe treatments. He denies that the 
two companies were racing for FDA approval, explaining:

Shortly after the merger, Genzyme stated that comparative testing showed 
that its internal Pompe enzyme could be developed and commercialized 
most quickly. Genzyme also stated that the promise of  the Novazyme 
technology was to provide a basis for an improved second- generation 
therapy. (Muris Statement, 12)

However, these statements, made by the merged fi rm itself  in the face of 
antitrust review by the FTC, are perfectly consistent with the premerger 
 Genzyme being spurred by the Novazyme threat to develop its treatment 
more quickly. In his dissenting statement, Commissioner Thompson, refer-
ring to competition between Genzyme and Novazyme states: “This com-
petition was important because it created a race between Genzyme and 
Novazyme to develop Pompe ERTs, thus increasing the pace of innovation” 
(4). Given the inherent uncertainties associated with the new drug develop-
ment process (and noting that Genzyme’s treatment did not in fact gain 
FDA approval until 2006), it would seem hard to dismiss the possibility 
that, but for the merger, Genzyme would have been driven to move forward 
more quickly to gain FDA approval out of fear that Novazyme’s treatment 
would gain FDA approval fi rst.43

Even if  one concludes that the merger did not reduce Genzyme’s incen-

43. Anand (2006), chapter 20, “The Deal,” offers evidence that Genzyme feared competi-
tion from Novazyme, and that these fears were a critical factor in Genzyme’s decision to pay 
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tive to gain FDA approval for its fi rst Pompe therapy, the merger reduced 
Genzyme’s incentive to gain FDA approval for a second Pompe therapy. 
Chairman Muris explicitly notes this danger:

If  Genzyme has one Pompe therapy on the market, it might then have 
less incentive to market a second therapy than would an independent 
company that does not already have a product on the market. Because the 
second therapy would cannibalize sales of Genzyme’s internal product, a 
merger with Novazyme could have caused Genzyme to reduce its invest-
ment in the second therapy. Moreover, Genzyme might have an incentive 
to delay introduction of  the second therapy until the end of its initial 
seven years of market exclusivity in order to obtain a total of 14 years of 
exclusivity under the ODA. (Muris Statement, 13)

Muris dismisses this theory as well, noting that Genzyme would still have 
some incentive to develop and introduce a superior second treatment (14). 
However, by this argument one would never worry about the effect of  a 
merger to monopoly on innovation because even a monopolist has some 
incentive to improve its product. Based on this dubious reasoning, Muris 
then states:

In short, an analysis of Genzyme’s incentives in this case does not clearly 
indicate whether Genzyme would have an incentive to delay the second 
Pompe product in the event that the fi rst proved successful. (Muris State-
ment, 15)

Muris assigns a 75 percent probability to Genzyme’s internal treatment 
gaining FDA approval, but concludes that the merger will not harm innova-
tion to develop a superior treatment:

There is no basis in the record for concluding that the circumstances that 
would give Genzyme an incentive to delay—concerns about cannibaliza-
tion of sales of its internal product without sufficient offsetting expan-
sion in demand, reduction in costs, or extension in product line—amount 
to anything more than a bare theoretical possibility. (Muris Statement, 
19– 20)

This statement appears to place no weight on Genzyme’s reduced incen-
tive to develop a superior treatment, and is peculiar given that Genzyme 
substantially delayed the Novazyme program during the time when the FTC 
was conducting its investigation.

Moving on to the Appropriability and Synergies principles, the merger 
does not appear to have solved an appropriability problem, or created 
merger- specifi c synergies, sufficient to offset the basic anticompetitive effects 
identifi ed using the Contestability principle. Chairman Muris asserts: “By 
accelerating the Novazyme program, the merger may have increased its odds 

$137.5 million (plus an additional $87.5 million on a contingent basis) for Novazyme, a com-
pany with no products or revenues.
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of success” (17). However, as just described, the Novazyme program was 
greatly delayed after the merger.44

Muris also points to the comparative postmerger experiments conducted 
by Genzyme as a merger synergy. However, according to Anand (2006), 
Genzyme used these experiments to pick one Pompe treatment to pursue (its 
own internal program) and drop or delay the others. Without the merger, 
Genzyme could have performed comparative experiments among the three 
programs it controlled, and Novazyme could have continued with its own 
program, either alone or with another partner. That would have been a more 
innovative outcome.45 Lastly, Anand (2006), reports that when Genzyme 
was bidding to acquire Novazyme in 2001, Genentech was offering to invest 
$22.5 million to acquire 10 percent of Novazyme and to fund the majority 
of the future development costs for the Novazyme Pompe treatment (224). 
Therefore, any benefi ts to Novazyme of gaining additional fi nancing and 
moving forward with a major sponsor and partner were not specifi c to the 
Genzyme acquisition.

7.5.3   Thoratec/ HeartWare

In February 2009, Thoratec and HeartWare signed an agreement under 
which Thoratec would acquire HeartWare for $282 million.46 Thoratec was 
the only company offering a left ventricular assist device (LVAD) approved 
by the FDA for sale in the United States. According to the FTC Complaint, 
“LVADs are a life- sustaining technology for treating end- stage heart failure 
patients who have failed other courses of treatment and are likely to die while 
waiting for a donor heart or are ineligible for a heart transplant” (1). At the 
time of the proposed merger, HeartWare was developing its own LVAD, 
which was in the latter stages of clinical development.

The FTC challenged Thoratec’s proposed acquisition of HeartWare in 
July 2009. According to the FTC Complaint, HeartWare was “the one 
company poised to seriously challenge Thoratec’s monopoly of the US left 
ventricular assist device (‘LVAD’) market” (1). The FTC alleged that com-
petition from HeartWare had already forced Thoratec to innovate and that 
the merger would eliminate innovation competition.

As with the Genzyme/ Novazyme merger, we do not need to know about 
the overall cross- sectional relationship between market concentration and 
innovation to evaluate this merger. The Contestability principle tells us that 

44. Muris later states: “it appears that the merger has accelerated the Novazyme program” 
(19). This assertion is difficult to reconcile with the description given in Anand (2006) and with 
Genzyme’s public statements to investors about delays in the Novazyme program, as cited by 
Commissioner Thompson in his dissent (5).

45. According to Anand (2006), the Genzyme scientists had been skeptical of the Novazyme 
approach from the outset. This case thus also illustrates the advantages of independent owner-
ship and competition for preserving innovation diversity when there are differences of opinion 
about which research tracks are the most promising.

46. I rely on the Federal Trade Commission (2009) for the facts reported here.
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the merger would have substantially reduced rivalry, since many of the sales 
HeartWare stands to gain by obtaining FDA approval would come at the 
expense of Thoratec. There is no indication in the FTC complaint that the 
merger would have solved a substantial appropriability problem, or that 
the merger would have generated extraordinary merger- specifi c synergies.47

7.5.4   Ticketmaster/ Live Nation

In February 2009, Ticketmaster and Live Nation announced their plans 
to merge.48 For over two decades, Ticketmaster had been the dominant pri-
mary ticketing provider in the United States to major concert venues. The 
DOJ estimated Ticketmaster’s share of primary ticketing to major concert 
venues at more than 80 percent, with the next closest competitor less than 4 
percent.49 Ticketmaster had also been slow to innovate and pass along lower 
costs to consumers:

Ticketmaster’s costs for distributing a ticket have been decreasing as con-
sumers increasingly purchase tickets through the Internet. The cost- per-
 ticket to Ticketmaster for tickets sold through its website is signifi cantly 
lower than the cost- per- ticket to Ticketmaster for tickets sold over the 
telephone or at a retail outlet. However, ticketing fees retained by Ticket-
master have not fallen as its distribution costs have declined. (DOJ Com-
plaint, 11)

Live Nation was the largest concert promoter in the United States, also 
controlling over seventy- fi ve concert venues in the United States. Live Nation 
had been Ticketmaster’s largest primary ticketing client for a number of 
years. However, in 2007, Live Nation announced that it would not renew its 
contract with Ticketmaster and would instead become a direct competitor 
to Ticketmaster in primary ticketing once its Ticketmaster contract expired 
at the end of 2008.

In late December 2008, after nearly two years of preparation, Live Nation 
launched its ticketing service for its own venues and for potential third-
 party major concert venue clients. Live Nation represented an innovative 
threat to Ticketmaster’s dominance in primary ticketing for major concert 
venues. By merging with Live Nation, Ticketmaster would have nipped that 
emerging threat in the bud. From the perspective of Live Nation, a large 
quantity of ticketing revenues were contestable, because Live Nation could 
capture those revenues from Ticketmaster. As initially proposed, the merger 
would have substantially reduced the contestability of ticketing revenues at 
major concert venues. However, Ticketmaster and Live Nation argued that 
the merger would also generate signifi cant synergies through the vertical 

47. “Any merger- specifi c and cognizable efficiencies resulting from the transaction will not 
offset the transaction’s profound anticompetitive effects” (FTC Complaint, 2).

48. I rely on the Department of Justice (2010) for the facts reported here.
49. Department of Justice (2010, 10).
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integration of promotion, venues, and ticketing. The Department of Justice 
eventually approved the merger subject to some substantial divestitures and 
other remedies.50

7.6   Exclusionary Conduct by Dominant Firms

Antitrust law in the United States has grappled for more than a century 
with where to draw the boundary between legitimate competition and exclu-
sionary conduct by a dominant fi rm.51 Considerable progress has been made 
on topics such as predatory pricing, but substantial controversy remains. 
Notably, the report on this topic issued by the Department of Justice in Sep-
tember 2008, “Competition and Monopoly: Single- Firm Conduct Under 
Section 2 of the Sherman Act,” immediately drew sharp criticism from the 
Federal Trade Commission and was officially withdrawn in May 2009. My 
discussion here merely touches very lightly on the treatment of exclusionary 
conduct, focusing on innovation.

The highest- profi le monopolization case in recent years, the case brought 
by the Department of  Justice against Microsoft, centered on innovation 
effects. That case fi t into the following general pattern: Firm M (the monop-
olist) is currently dominant in the market but faces the threat that Firm 
E (the entrant) will develop a new and improved product and overthrow 
Firm M as the market leader. Firm M engages in some type of conduct that 
impedes Firm E from developing new products, entering the market, or gain-
ing scale. How does one determine whether Firm M’s conduct is legitimate 
or exclusionary under the antitrust laws?

The empirical literature discussed earlier makes it clear that ongoing inno-
vation by an incumbent is promoted if  the incumbent fears that failure to 
improve its own product will place it at risk of being displaced as the market 
leader.52 Likewise, innovation by entrants is promoted if  an entrant that 
introduces a superior product will indeed gain substantial profi table sales, 
and perhaps even a dominant market position, at least for some period of 
time. Arrow was right that disruptive entrants with little or no fi nancial inter-
est in the status quo are critical to the innovative process. Schumpeter was 
also right that the prospect of gaining a temporary monopoly is a powerful 
inducement to innovate, for established fi rms and entrants alike.

The Contestability and Appropriability principles can go a long way—
albeit at a high level—to inform the antitrust treatment of conduct by a 

50. See Department of Justice (2010), Final Judgment, July 30, 2010. The author participated 
in this case at the DOJ.

51. For an entré to this literature that focuses on economic principles, see Kaplow and Sha-
piro (2007) and the references cited therein.

52. The cross- sectional relationship between market concentration and innovation is not 
directly relevant, especially inasmuch as the observations used to estimate that relationship 
involve concentration levels far lower than those associated with dominant fi rms facing a fringe 
of smaller rivals or entrants.
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dominant incumbent fi rm in a market subject to technological change. Inno-
vation by both incumbents and entrants is spurred if  tomorrow’s sales are 
contestable, in the sense that multiple fi rms are vying to win those sales and 
the lion’s share of tomorrow’s sales goes to the fi rm that succeeds in develop-
ing the best product. In the extreme case, one fi rm dominates the market at 
any point in time, but there is ongoing intense competition “for the market” 
that leads to rapid innovation. Innovation by both incumbents and entrants 
also is spurred if  the successful innovator can appropriate a signifi cant por-
tion of the social benefi ts actually caused by its innovation.

Some have argued for a laissez faire antitrust policy in industries sub-
ject to technological change on the grounds that monopoly power in these 
industries is fl eeting. However, this argument is seriously incomplete, since 
exclusionary practices (such as tying or exclusive dealing), if  not checked by 
antitrust law, can make current monopoly power more durable by deterring 
innovative entrants. Others have argued for a laissez faire antitrust policy in 
industries subject to technological change on the grounds that such a policy 
would spur innovation by increasing the size of the prize won by the fi rm 
that obtains a dominant position. In a very important recent work, Segal 
and Whinston (2007) show that this argument also is seriously incomplete. 
In a model where two fi rms compete over time for market leadership by 
innovating, they provide surprisingly general conditions under which anti-
trust policies that protect entrants raise the rate of innovation.53 Their anal-
ysis applies to a range of business practices by dominant fi rms, including 
long- term exclusive contracts with customers, compatibility decisions in a 
network industry, conduct that deters the R&D activities of entrants, and 
predatory activities.

7.7   Conclusions

Yes, Arrow did hit the bull’s eye: a fi rm with a vested interest in the status 
quo has a smaller incentive than a new entrant to develop or introduce new 
technology that disrupts the status quo. Schumpeter was also quite correct: 
the prospect of obtaining market power is a necessary reward to innovation. 
There is no confl ict whatsoever between these two fundamental insights.

The unifying principle, richly supported by the empirical literature, is that 
innovation, broadly defi ned, is spurred if  the market is contestable; that is, 
if  multiple fi rms are vying to win profi table future sales. This basic principle 
can take us a long way in evaluating the impact on innovation of horizontal 
mergers and of unilateral conduct by dominant fi rms.

53. Gans (2011) draws out some of the implications of the Segal and Whinston model for 
antitrust and innovation. In a related model of cumulative innovation, Raskovich and Miller 
(2010) provide conditions under which monopoly “extension” activities, which delay entry by 
the next incumbent, reduce the rate of innovation.
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It is a pleasure to discuss a chapter of  Carl’s. The chapter focuses on an 
important but quite specifi c issue concerning innovation, namely the anti-
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