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Innovation effects of alleged anticompetitive behaviour are being considered
in a significant number of cases. The process should involve competition regu-
lators assessing a tradeoff between allocative and dynamic efficiency. Those
innovation effects can be used both in defence of firms’ actions and in chal-
lenging anti-competitive activities. Such effects need to be carefully examined
on a case by case basis as they depend on: the type of antitrust behaviour; the
history of the industry; the nature of innovation; and, the economics of inno-
vation in that market. With disruptive technologies a “natural” dominance
may evolve and this implies that restrictive trade practises deserve greater
scrutiny. In merger reviews, a history of accumulated incremental innovation
with long term projects and substantial scale economies in ResD should lessen
competition concerns but regulators should be wary of alleged efficiencies that
lower ResD budgets. This involves looking beyond measures of concentration
to the roles different sized firms play in bringing innovations to market.

Plusieurs affaires portant sur des allégations de pratiques anticoncurren-
tielles font état de conséquences négatives sur l'innovation. Dans le cadre
de telles causes, les autorités de réglementation de la concurrence doivent
trouver un équilibre entre une allocation optimale des ressources et un
progrés dynamique. Ces conséquences sur l'innovation peuvent étre utilisées
par les entreprises pour défendre leurs actions et pour combattre des accu-
sations de pratiques anticoncurrentielles. Ces conséquences doivent toutefois
étre examinées de trés pres, au cas par cas, car elles dépendent du type de
mesures antitrust, de Uhistorique du secteur, de la nature de l'innovation et
des principes économiques régissant l'innovation dans le secteur. La présence
d’innovations technologiques perturbatrices peut placer certaines entreprises
en situation de domination « naturelle » nécessitant un examen approfondi
des pratiques commerciales restrictives. En matiére d'étude des fusions, un
historique d’accumulation d’innovations cumulatives associé a des projets a
long terme et a des économies d’échelle en recherche et développement devrait
diminuer la pression de la concurrence. Toutefois, les autorités de réglementa-
tion devraient se méfier des diminutions de budget de R et D attribuables a
de prétendus gains d’efficacité. Il faut donc aller au-dela des mesures de con-
centration et considérer les roles joués par des entreprises de différentes tailles
dans lintroduction des innovations sur le marché.
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l. Introduction

prominent in the consciousness of the political leadership of

most of the developed nations in the past few decades leading
to policies encouraging an innovation eco-system. This innovation
fostering political agenda has not gone unnoticed by those facing anti-
trust action. Some antitrust remedies have been countered by what
can be described as the “innovation defence” — that the enforcement
of antitrust laws would be detrimental to the process of innovation
and thereby impede economic growth. Antitrust authorities are also
more sensitive to innovation effects in justifying challenges to mergers.
Gilbert and Weinschel report that in challenges to mergers by the U.S.
Department of Justice (DOJ) and the Federal Trade Commission (FTC)
in the United States citations of innovation effects had risen from
about 3% of cases in the early 1990s to 38% of cases in the early few
years of this century.? It is these innovation effects that we will examine
in this Study — when, and under what conditions, such an Innovation
Defence (or Challenge) might have merit.

r I \he importance of innovation to economic growth has grown

There are at least two economic features of innovation which suggest
that the defence has merit. First, radical innovation creates fast chang-
ing environments creating new markets and destroying the boundaries
of old markets — rendering antitrust action moot. There are many
examples of this, such as the example of the MS Media player deci-
sion of 2003 and the rapid ascendancy of iTunes in 2004/2005. More
recently, examples may be found in the Google case and the ongoing
case in hotel booking websites. The fundamental question that this
feature of innovation creates for antitrust economics is: should the
economic basis for competition policy shift from enlarging allocative
efficiency to ensuring dynamic efficiency?

The second feature of innovation, and perhaps the economi-
cally more important one, is incremental research and development
(“R&D”)’s slow and steady march improving the quality, features, cost
effectiveness of existing products and services. An example of this is
the automobile industry’s prodigious investments in improving the fuel
efficiency of the cars produced. For more than a decade the industry
has improved fuel efficiency of its automotive products at an average
rate of just over 2% per annum.’ This form of innovation was mate-
rial in the 1982 case of United States v AT#/T Co.,* the 2000 ruling by
Judge Thomas Penfield Jackson against Microsoft® and, the changes in
antitrust legislation allowing for research joint ventures. This feature
of innovation requires a re-examination on the basis of new studies of
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a decades old debate on market power and firm size and its effect on
R&D.

Those studying the economics of innovation and antitrust econom-
ics have often posed this as a deep rooted problem pitting Schumpeter
(1942) (who is accredited with the term “creative destruction”)® against
Arrow (1962).” While their analyses came to two different conclusions
as to which market structure fostered innovation to a greater extent
— Arrow on the side of more competitive markets, Schumpeter on
the side of less aggressive competition — one has to keep in mind the
different situations they were modelling. Arrow posed the question
of an inventor (who could be external to the industry) who has devel-
oped a cost reducing technology, licensing it to firms in an industry,
and whether that inventor would prefer that industry to be more or
less competitive.® In other words, the invention came from outside the
industry as an exogenous shock. Schumpeter’s starting point was that
the innovation comes from within the industry, requiring R&D invest-
ment and (assuming that the likelihood of innovation was positively
correlated with R&D investment size) examining under what market
conditions would one see greater R&D investment.’ So here again, the
answer and the type of analysis conducted depends on the source and
the type of innovation.

In what follows we will examine each of these types of innovation
in greater detail with a particular focus on the economic aspects that
relate to competition policy. We survey the literature in the economics
of innovation to glean from it the knowledge that could provide some
guidance to competition authorities and those advising firms on com-
petition issues.

Il. Disruptive Innovation — The Creation of New Markets
and the Destruction of Old

In this type of innovation described by Schumpeter as “creative
destruction” new products are introduced which replace old products.
Clearly, consumers must perceive some advantages in the new product
which creates the incentive to switch buying patterns. New consumers
may enter the market as they find value in these new products. Fur-
thermore, existing consumers find new uses for the product through
additional features that the new products may offer. Thus additional
consumer surplus can be generated.

How do we recognize such technologies? There are detailed case
studies which describe how superseding technologies are often intro-
duced to the marketplace by newer players rather than the existing
dominant firms in the old market.!® Thus an economic feature of this
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type of innovation is “churning” in the industry. Foster finds that early
indicators are that: prototypes technically outperform the early ver-
sions of the existing technology; the new technologies have higher
R&D productivity rates; and the practical limits to their technical
performance exceeds that of the older technology. For later stage tech-
nologies, disruptive technologies are getting some consumers to switch
and appeal to most of the new consumers. Figure 1 below illustrates
some of the basic economics of the introduction of new technologies.

Figure 1
The welfare impact of the creation of new markets

A Old Market P A New Market

Q
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Figure 1 above shows the demand, (constant) marginal cost, prices,
Consumer Surplus and Deadweight Losses for an “Old Market” and
the “New Market” created by a superseding product. The innovation
could involve a reduction in costs (from c to ¢’) and, as illustrated, it
creates more value to the consumer so the demand intercept shifts
from a to a’. This increase in value to the consumer may increase price
(asillustrated, from P to P’) or such an increase in price could take place
through a change in market structure. Cases can easily be constructed
whereby the Consumer Surplus (and Total Surplus) has increased
going from the Old Market to the New Market despite increases in
price and increases in Deadweight loss. How do the above features
affect Competition Policy? In most countries this policy has focused on
restricting moves by firms that would restrict the Consumer Surplus in
existing markets (the blue triangle in the above, Old Market diagram)
or restricting the Total Welfare (the grey triangle together with the
rectangle below it). This type of innovation suggests that the goal of
Competition authorities should be to prevent actions of firms that
inhibit the creation of the new market with its corresponding larger
Consumer Surplus (the yellow triangle) and Total Welfare (the yellow
triangle and the rectangle below it).
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This suggests an interesting question — how much larger does the
new market need to be to compensate for a (possible) more adverse
market structure? Let us examine a worst case scenario where the old
market was perfectly competitive and it is replaced by a new market
which is monopolized. To make the situation even worse, let us say that
there are no efficiency gains (C = C’). With the above linear demands for
the new market to generate greater Consumer Surplus o’ would have
to be greater than 20 — C. In other words, the new market would have
to be about double the size of the old market or more. Using a Total
Welfare standard o’ would have to be greater than (2/V3)a — (2/V3 —
1)c which implies that the new market need be more than about 15%
larger than the old market. Both conditions are conceivable with the
Consumer Surplus standard being more stringent.

This puts competition authorities in a rather difficult position. With
the old competition analysis framework, data on costs, prices and
quantities are available and Consumer Surpluses and Deadweight
losses are computable. Accepted models for the existing products for
which the counter-factuals’ prices and quantities can be computed also
exist. So the machinery is in place to assess the effects on the exist-
ing market of possible anticompetitive acts by firms. With this type of
innovation we are asking the competition authorities to consider the
impact on a hypothetical situation — the product which is unknown
or at least loosely specified, the firms involved may be nascent and the
benefit to consumers and ultimate market size being difficult to assess.
Quantitative analyses of counterfactual cases have their precedents in
competition cases. Estimates of the R&D production function would
be more reliable for incremental innovation examined below. As we
shall see in the section on dynamics and positive feedbacks, below, the
models appropriate for disruptive technologies are relatively nascent.
The want of quantitative models of disruptive innovation is not to say
that Competition authorities have little to do in such a situation. On the
contrary, for the new market to come about, market access for the new
firms becomes paramount. Regulations concerning market restric-
tions then deserve greater study. The new technologies being primarily
championed by different players need access to the market. If they were
blocked or inhibited by not appearing in searches by potential buyers
or, retailers restricted to the sale of certain suppliers’ products then the
sales growth of even a dominant technology can be slowed resulting in
a lack of dynamic efficiency.

An example of such a case is that of Microsoft Corp. v Commission
of the European Communities'' where the Commission was concerned
about abuse of dominant position in particular with respect to Micro-
soft (MS) Windows Media Player product and the interoperability
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of similar products with the Windows operating system. In 2003, the
Commission reached a preliminary decision, and in March of 2004
ordered MS to, in addition to other penalties, divulge server informa-
tion necessary for competing networking software to interact fully
with Windows desktops and servers within 120 days and to produce a
version of Windows without Windows Media Player within 90 days.'
In April, 2004 MS released a commentary on the ruling which included
the statement, “The commission is seeking to make new law that will
have an adverse impact on intellectual property rights and the ability
of dominant firms to innovate.”’* In October of 2003 Apple introduced
version 4.1 of iTunes which included support for MS Windows 2000
and Windows XP. By 2012 iTunes matched the market share in stream-
ing media players of Windows Media Player (iTunes Store has now an
approximately 80% market share of music downloads). So it appears
that the opening of the market facilitated the penetration of the market
by a new technology.

In summary, disruptive technologies are ones where new products
supersede old ones and there are clear performance benefits to con-
sumers so that many switch to the new technology and new consumers
enter the market opting for the new technology. These new disruptive
technologies are often introduced by new suppliers. In this situation,
competition authorities need to focus on restrictive trade practices to
ensure that these new technologies have access to the market.

l1l. Incremental Innovation — the Steady
Improvement of Existing Products

In this type of R&D existing firms have a clear advantage — a proven
track record for commercialization, experience with production and
marketing, and access to financial resources as well as (arguably) an
incentive to conduct such R&D. A basis to the innovation defence lies
in the question of whether there are economies of scale in research
and development. This question is not as straightforward as it initially
appears. A related issue, and one which concerns antitrust authori-
ties, is the still unresolved debate on market structure and innovation
— does market power foster greater investment in R&D? These two
issues of firm size and innovation and market power and innovation
are often intertwined and often confused.

There have been a multitude of attempts to resolve these issues both
theoretically and empirically." The empirical studies are plagued by a
common problem in empirical IO studies — endogeneity. On this issue
the causality can run in either direction — R&D can result in a firm
obtaining both increased size and market power, and that increased
size and market power can provide a firm with greater financial



2016 CANADIAN COMPETITION LAW REVIEW 47

resources with which to conduct R&D. Another problem with the
empirical studies in this area are the measures used for innovation —
either measures of R&D outputs, such as patents or measures of R&D
inputs, such as R&D expenditures. A third issue is how to measure
market power. There are many other econometric issues that plague
these studies but in at least one well cited empirical study there is the
finding that R&D intensity is maximized in a market structure that lies
between the two poles of monopoly and perfect competition.'

The empirical literature on market structure and innovation is not
conclusive but the details of those studies are informative. Again,
the difficulties in conducting such empirical work should not be
underestimated. Both market structure and innovation variables are
endogenously determined with interactions with many other variables.
There are industry-specific features which are correlated with both
concentration and innovation, for example, technological opportu-
nity or appropriability. The early work in this area — which had mixed
results — is surveyed by Kamien and Schwartz.'® One confounding
issue discovered by Lunn (1986) was the different effects of the differ-
ent types of R&D.!” His work made a distinction between process and
product technologies and he found that there was a positive relation-
ship between process R&D outcomes and a negative but less significant
relationship when it came to product innovation.'®

On the matter of firm size and innovation, some theoretical and
empirical justification seems to exist. Theoretically, it appears quite
plausible that R&D inputs, both financial and personnel, represent
large upfront costs that the institution incurs often well before rev-
enues from the R&D output accrue. The research personnel, being
highly qualified and highly specialized, are not readily available on
the spot market. The competing alternatives offering tenure make this
form of labour a fixed cost. Furthermore, the nature of the activity with
longer term projects makes it an activity which is difficult to speed up
or slow down. There are theoretical arguments for firm size increasing
the technological opportunities available to firms."

An example of thisis the testing required for pharmaceutical products.
The personnel required are highly-educated medical personnel trained
in the treatment of a certain ailment. The health regulators would
mandate a certain protocol for the experiment that would require
the monitoring of a minimum number of treated individuals of
certain characteristics for a minimum amount of time. The average
expenditure on research to bring a pharmaceutical product to the
market is now in the order of hundreds of millions of dollars.?’ While it
is conceivable that capital markets might be able to provide the financial
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resources required by smaller firms, the highly specialized nature of
the information makes this an investment difficult to assess for the
average investor. Consequently, in this industry, an active market in
licensing technology between large pharmaceutical firms and smaller
biotechnology companies has evolved. While small biotechs still go
to the capital markets, the signal given to investors of a licensing deal
with a large, well-established pharmaceutical company is an important
determinant of the value of the share offering. Debt markets are far less
likely to be a mechanism to avoid financial constraints, as Hall showed
that leverage has a strong negative relationship with R&D intensity.?!
Retained earnings being a preferred mode of financing R&D gives a
distinct advantage to large firms and perhaps conglomerates which
may cross-subsidize across divisions.

One argument for large firms has been that with the evolution of an
industry further improvement becomes more expensive to the point
where only the largest firms within that industry may be able to finance
the next generation. One industry where this claim has been made is
in aerospace with the oft-cited example being the development of the
Boeing 747. It has been contended that in the early 1960s the develop-
ment of the next generation large-bodied, long-range passenger carrier
involved such a large investment that Boeing, the largest airframe pro-
ducer at the time, risked the company sustainability on one product,
the 747. Happily for Boeing, this investment paid off handsomely but
there is no doubt that the investment was substantial and required a
long-term perspective.

That the size of the firm or its market power may affect the nature,
quality and quantity of the research conducted is a notion for which
there is some anecdotal evidence from the United States v AT#/T case
and its resulting consent decree. It is claimed that Bell Labs has never
recovered from the resulting breakup and it is now largely an inter-
nal consulting division of the corporation. Similar claims — that the
quality of R&D has diminished with the moderated dominance and
size of their parent organizations — have been made of IBM’s Watson
laboratories and Xerox PARC.

Empirically, the literature on firm size and R&D intensity is mixed
(albeit much of it suffering from the econometric problems described
above). What follows is an extremely brief survey of this literature.
Soete found that R&D as a percentage of sales increased with firm
size in some sectors and decreased in other industries.”? Subsequently,
Pavitt, Robinson and Townsend, using employment as the measure
of firm size, found that R&D output increased with an increase in
firm size. Examining relatively large firms, Bound et al found that
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smaller firms among the dataset of large firms and large firms were
more research intensive (as measured by patenting) than the medium
sized firms.?* Cohen and Klepper, drilling down to the business units of
firms, found a positive relationship between R&D intensity and busi-
ness unit size due to the larger entity being able to spread the costs
of R&D.* To summarize this vast literature, there are clearly industry
effects, there are the effects of the nature of the R&D activity, there
are consequences of R&D appropriability (e.g., patenting) as well as the
effects of the details of the organization — all impacting on innovation.
To determine the direction and significance of an innovation effect and
possible remedies, the details of the case are material.

The area of competition law where the above issues have their great-
est impact is in merger regulations and in cases where the proposed
remedy involves the breakup of a large corporation. The aforemen-
tioned breakup of AT&T, and the proposed breakup of Microsoft by
Judge Jackson in United States v Microsoft Corp.?® are examples of such
cases. In the Microsoft DC Appeal case, the United States was concerned
with the abuse of dominant position consisting of predatory behaviour
and creating barriers to entry and one of the remedies proposed by
Judge Jackson was a breakup of Microsoft.

With respect to merger regulations, the problem is succinctly
described by Katz and Shelanski:

Merger policy’s problem: if antitrust enforcement is to promote and
not disrupt the benefits of innovation, and if antitrust is properly to
account for innovation’s effects on market performance over time, to
what extent should it adhere to its conventional presumptions regard-
ing concentration in markets characterized by technological change??”

As we have shown in the above Figure 1, one can readily generate
cases where the “Old Market” may be perfectly competitive while the
“New Market” is serviced by a monopoly and yet the welfare — both
Consumer Surplus and Total Surplus — is higher under the “New
Market”. This implies that a simple change in concentration measures
may not suffice to challenge a merger. For example, Hall found, after
controlling for propensity to merge, that the merger event resulted in
increased R&D intensity.?®

As an example, let us say there is an industry consisting of eight firms
— four firms each with 20% market share and four firms each with
5% market share. Such an industry would have a Hershman-Herfindahl
Index (HHI) of 1,700. If two of the larger firms were to merge and there
is no business “stealing” effect the industry becomes one of three firms
with market shares of: 40%, 20%, 20% and four firms with 5% resulting
in a HHI of 2,500. Are we really better off in the former market
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configuration? A recent study by Agrawal et al is informative for
answering this question.” This inquiry shows that different sized firms
play different roles in bringing innovations to market similar to our
Pharmaceutical industry example above. They find that metropolitan
areas that have a greater diversity of firm sizes have a greater number
of patents registered. The later market configuration in our example
has a greater diversity of firm sizes but this is something that the HHI
measure is inclined to depict negatively.

In summary, large firms in oligopolistic industries tend to invest large
sums in R&D. Consequently, they are capable of taking on large scale
projects. They tend to invest more in the R&D process. Competition
authorities need to examine the extent to which these factors affect
Consumers Surplus and Total Surplus and weigh those against possi-
ble new product developments (and their enhancements of Consumer
Surplus and Total Surplus) from smaller rivals that may be adversely
affected by the presence of a larger competitor. Competition regula-
tors should also take into consideration related licensing markets as
evidence that large firms may facilitate smaller firms’ access to markets.

IV. Introducing Dynamics into the
Analysis — Positive Feedbacks

An early study of the effect of market concentration on innovation
was conducted via a detailed case study of the U.S. commercial air-
craft industry, thus controlling for industry effects, appropriability and
types of innovation by Phillips.*® He found that a series of innovations
exogenous to the industry resulted in a rise in market concentration
which, in turn, led to an increase in R&D investment. This success
leading to success was a pattern replicated (for more than a decade)
by Nortel. Nortel, being a beneficiary of the AT&T consent decree
while simultaneously being successful in developing an electronic
digital telecommunications switch, became (by a far margin) the largest
private investor in R&D in Canada for many years. Success leading to
success is an indication of the presence of positive feedbacks in the
economics of innovation.

“Positive feedbacks” is an idea championed by Brian Arthur’' among
others. Positive feedbacks occur when there is a closed causal loop
where an increase in an input is positively reinforced. In an example
of negative feedbacks, with a downward sloping demand function and
upward sloping supply functions, greater consumption leads to higher
cost supply which negatively feeds back on the demand through higher
prices. Many examples of disruptive technologies, however, exhibit
positive feedbacks. Network effects are one example of positive feed-
backs. Websites which create markets require both large numbers of
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buyers and large numbers of sellers. Increases in the number of buyers
increase the value of listing an item for sale on that site, which increases
the number of sellers and items for sale which, in turn, increases the
value to buyers visiting the site. Another example is one where the value
to consumers of an operating system on a laptop computer depends
positively on the base of consumers who have already purchased such
an operating system. In this case, instead of the negative feedback of
a downward sloping demand function, previous purchases positively
feed back into greater demand. Arthur cites many examples of positive
feedbacks with the introduction of new technologies.*?

The lessons from the economics of positive feedbacks that are rel-
evant for competition policy are: (a) history matters, the systems
exhibit path dependence; (b) market dominance is a natural (and can
be a welfare superior) outcome of such economic systems; (c) technol-
ogy lock-in (into possibly inferior technologies); and (d) the models
are not good predictors of which technologies/firms will attain domi-
nance. For example, in the aforementioned Microsoft DC Appeals
case positive feedbacks help explain why and how MS attained market
dominance in operating systems. In fact, Bill Gates has stated that he
was cognizant of positive feedbacks and recognized how this would
affect the evolution of the product, and he designed firm strategies
accordingly.’> Whether this market dominance comes about through a
conscious firm strategy or by simply firms muddling through, positive
feedbacks suggest that this is a natural feature of such a market. For
competition enforcers such a natural dominant position per se should
be less of a cause for alarm but does suggest that vigilance for abuse of
dominant position should be more significant in such markets.

In Judge Jackson’s Statement of Facts at the district court level, he
stated the following:

Microsoft’s refusal to offer a version of Windows 98 in which its Web
browser is either absent or removable, however, had no such purpose.
Rather, it had the purpose and effect of quashing innovation that
exhibited the potential to facilitate the emergence of competition in the
market for Intel-compatible PC operating systems.>*

[...]

Microsoft threatened to terminate the Windows license of any OEM
that removed Microsoft’s chosen icons and program entries from the
Windows desktop or the “Start” menu. It threatened similar punishment
for OEMs who added programs that promoted third-party software to
the Windows “boot” sequence. These inhibitions soured Microsoft’s
relations with OEMs and stymied innovation that might have made
Windows PC systems more satisfying to users.>
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Furthermore, Judge Jackson noted that “by pressuring Intel to drop
the development of platform-level NSP software, and otherwise to cut
back on its software development efforts, Microsoft deprived con-
sumers of software innovation that they very well may have found
valuable”*® Bill Gates protested Judge Jackson’s interpretation of soft-
ware innovation this point in a television interview: “[t]he ruling says
to creators of intellectual property that the government can take away
what you've created if it proves too popular.”>” He also contended that
many of the other remedies proposed would be “very damaging to
consumers”.*®

The proposed breakup remedy was overturned on appeal. Positive
feedbacks may well explain the dominant position of the Windows
operating system. What was lacking in Judge Jackson’s Statement of
Facts and also from MS’s response, was an explanation for, or any
proof of, how the linkage between the application software and the
operating system benefited or did not benefit consumers.

In summary, the models of positive feedbacks illustrate methods by
which dynamics can be incorporated into antitrust analyses of inno-
vation effects. Such models demonstrate market features which can
fundamentally change antitrust decisions and proposed remedies.

V. Discussion and Conclusions

Innovation is an important part of economic growth and the private
sector’s investment in R&D is essential for innovation to contribute
to economic growth. Disruptive technologies disrupt industries and
markets and in the process, while there are winners and losers, on net
they create surplus. The vast literature on the economics of innovation,
only a small subset of which is discussed here, shows that this process
of creating wealth through innovation is not straightforward. The
innovation process is a complicated brew of firms of different sizes and
types and in possibly different industries conducting different types
of innovation. Firms may have incentives to encourage and conduct
some types of innovation while having the motivation to harm other
types of innovation. Competition is clearly a driver of innovation but
depending on the type of innovation, product market competition in
the existing market may enhance or hamper it.

In McGowan'’s assessment, courts will need to consider the following
for innovation cases:

[[Innovation cases will require courts to take into account the interests
of particular firms or institutions whose innovative work is alleged to
have been harmed through anticompetitive acts. Without particular
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innovators to provide concrete evidence of the alleged harm, innovation
cases are likely to be unmanageable. Courts must therefore take such
interests into account without returning to a version of antitrust policy
that seeks to protect particular firms.*

He recommends that:

In all but exceptional cases courts should require evidence of harm to
innovation generally, rather than only to particular firms. In consid-
ering the question of causation in monopoly maintenance cases, courts
should take into account the structure of the market, the type of claim
advanced, and the feasibility of tailored remedies. The degree to which
technology facilitates transitions among products and product genera-
tions is also relevant to such claims. Last, remedies in antitrust innova-
tion cases should be tailored to reflect market structure and the strength
of the evidence on causation.*°

McGowan is suggesting here that evidence be garnered from inno-
vating firms but that the remedies should not necessarily be geared to
protecting those same particular firms. The question is, how should
this be achieved?

The fundamental issue that innovation presents competition author-
ities is a trade-off between allocative efficiency and dynamic efficiency.
The familiar tools for calculating the static Consumer Surplus and/or
Total Surplus need to be extended into a dynamic framework where
new products and features and their resulting surpluses are considered.
The ongoing work in the economics of innovation is already yielding
some guidance for competition regulators. A distinction needs to be
made with respect to which type of innovation is involved. When dis-
ruptive technologies are concerned restrictive trade practices deserve
greater scrutiny. In a merger review, competition authorities should
consider the history and nature of R&D in that industry. If there is a
history of accumulated incremental innovation with long-term proj-
ects and substantial scale economies in R&D then that should lessen
competition concerns, but regulators should be wary of alleged effi-
ciencies that lower R&D budgets. Mergers between large established
firms and small start-ups with the rationale being access to technology
should be tested as to why research joint ventures and/or licensing do
not suffice.

The work in positive feedbacks does provide descriptive dynamic
models which are informative for antitrust. They show that technology
adoption processes can be path-dependent, and that history matters.
Such models also show a tendency towards market dominance which
can be welfare enhancing using both Consumer surplus and Total
surplus metrics. These models also indicate that effective remedies for
increased concentration may be difficult to engineer.
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While the work in the economics of innovation does not always
provide definitive answers to many of the issues above, sufficient
progress has been made to start addressing innovation effects in some
competition cases where those effects can be decisive. No doubt there
will be many more cases in the future which will have significant
impacts on innovation.
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