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product or process that dramatically alters the competitive landscape drives the
incentive to invent. The conditions associated with predatory conduct could
exist for innovation, namely a sacrifice of profit in the short run followed by

elimination of rivals and higher prices (or lower
consumer surplus), even though the innovation
has no predatory effect or intent.

I now turn to alternative tests or standards
that could be applied to assess whether innova-
tion is anticompetitive. 

A. TOTAL ECONOMIC WELFARE STANDARD (TOTAL RULE OF REASON
TEST)
A rule of reason (ROR) test based on total economic welfare asks whether inno-
vation increases total economic surplus, equal to the sum of producer profits and
consumer benefits. If it does not, it fails the test and may incur antitrust liabili-
ty. Whether total economic welfare is an appropriate standard for antitrust
enforcement is a controversial question. Economists often favor a total welfare
standard because resources are allocated efficiently when total economic welfare
is maximized, and no individual in the economy can be made better off without
making another individual worse off.

If total economic welfare is an appropriate objective for antitrust policy, then it
follows that a total ROR test is the correct standard to evaluate conduct, includ-
ing innovation. But this is just a tautology, and the more serious issue is whether
a total economic welfare standard would lead to sensible antitrust enforcement
outcomes when applied to innovation by a single firm. A total ROR test would
have to consider the impacts of innovation on the innovator and on other firms
and consumers in the present and the future, and should also account for the
impacts of antitrust enforcement on future incentives to innovate. This is an
enormously complex undertaking. It requires an assessment of impacts on all eco-
nomic agents in the industry where the innovation occurred and also in other
industries that may be affected by the innovation. The difficulties associated with
identifying and quantifying the impacts of innovation on consumers and firms are
so large that a practical application of the total ROR test can lead to a conclusion
that innovation fails the test when it has no anticompetitive element or passes the
test when the innovation is arguably anticompetitive. 

Rule of reason analysis is a complex undertaking whether applied to innova-
tion or to other conduct, but the analysis is far more complicated for innovation
because the benefits from innovation are uncertain and difficult to measure and
innovation often has spillover benefits for other firms and consumers.
Furthermore, in the context of innovation by a single firm, the analysis would
take place after society has the benefit of the innovation and the issue would not
be whether the innovation has value, but rather whether its value exceeds its
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intense competition from the old product, the most that a firm can charge for the
new product is P

1
= n

1
– n

0
. At this price the innovation passes the profit sacri-

fice test if it is socially desirable, ignoring spillover benefits, under a total rule of
reason standard; i.e., if N(n

1
– n

0
) > R. In this respect the profit sacrifice test pro-

vides a screen for innovations that are socially beneficial. There are, however,
many circumstances in which the price for the new product would be greater or
less than n

1
– n

0
, depending on the strength of actual or potential competition

from the old product and other constraints that affect pricing, and there are
many circumstances in which innovation generates large spillover benefits.
When P

1
diverges from the social value of the innovation, the profit sacrifice test

becomes less useful. 

The profit sacrifice test requires that a court evaluate an innovator’s profit
under the counterfactual that the innovator does not benefit from changes in
market conditions caused by the innovation. This is a complicated calculation.
Even if it could be done accurately, there is no assurance that it leads to the right
answer except in special circumstances. Profits earned from changes in market
conditions may be essential to drive pro-competitive innovation. A better
mousetrap can destroy the market for other mousetraps, but that is part of the
reward that motivated the invention, and the incentive to innovate may be
inadequate without that prospect.

Even if we cast these difficulties aside, application of a profit sacrifice test like-
ly would ignore the spillover benefits from innovation for consumers and for
firms, and for consumers in other markets and at future points in time. As with
the consumer ROR test, a profit sacrifice test also runs the risk of performing the
wrong calculation by ignoring incentives for innovation and by evaluating ex
post rather than ex ante benefits and costs. 

While there are problems with the profit sacrifice test as a test of predatory
innovation, it could have value as a screen to identify when innovation is not
anticompetitive, although there are also potential pitfalls in this application.
Suppose an innovation produces a new product with a value of $100. There are
other competitors with the same production cost that could supply a product
worth $90. These other firms choose not to enter the market because with
aggressive competition they can’t expect to make any sales. Assuming the same
production costs, a firm with a product that is worth $100 can beat competition
from a product that is worth only $90; the better product can capture all sales at
a price slightly less than its incremental value of $10. If other competitors choose
not to enter because they do not anticipate any sales, then the innovator can
charge the full value of $100. A correct application of the profit sacrifice test
would use $10 as the social value of the innovation. This is its incremental value
relative to other products. Yet if other products never enter the market because
they are deterred by the innovation, it would be difficult to ascertain the inno-
vation’s true incremental value and easy, albeit incorrect, to conclude that the

Holding Innovation to an Antitrust Standard



Competition Policy International60

social value of the innovation is its full value of $100 rather than its incremen-
tal value of $10.15

The profit sacrifice test is not a cure for the problems raised by the total or the
consumer rule of reason tests to evaluate predatory innovation. It is complex to
perform and can lead to false positives and false negatives. 

D. NO ECONOMIC SENSE TEST
Under the no economic sense test, “conduct is not exclusionary or predatory unless
it would make no economic sense for the defendant but for the tendency to elim-
inate or lessen competition.”16 While similar to the profit sacrifice test in some
respects, the no economic sense test has important differences. The profit sacrifice
test makes a positive statement that predatory intentions are present if a practice
would be unprofitable without the exit that it causes, but profitable with the exit,
although a finding of predatory intent is neither necessary nor sufficient for inno-
vation to be anticompetitive. The no economic sense test instead implies that
there is no antitrust liability for predatory conduct unless the conduct would make
no economic sense but for the tendency to eliminate or lessen competition.17

A second difference is the focus in the profit sacrifice test on the short-run cost
of a strategy. The profit sacrifice test compares a loss in short-run profit against
future benefits from the exclusion of competition. There is no specific mention
of a profit sacrifice in the no economic sense test. To some extent this is merely
semantics. If conduct makes no economic sense, then it is likely because it
entails a reduction in profit relative to another course of conduct. The difference
in short-run profit with and without exclusionary conduct is a measure of the
cost of that conduct.

Richard Gilbert

15 Farrell and Katz show that the profit sacrifice also can produce false positives and false negatives
when technologies have network effects. With network effects, the technologies that would represent
actual or potential competition in the absence of exclusion depend on consumer expectations, which
are not uniquely determined. See Joseph Farrell & Michael Katz, Competition or Predation?
Consumer Coordination, Strategic Pricing, and Price Floors in Network Markets, 53(2) J. INDUS. ECON.
203-31 (2005).

16 Gregory Werden, Identifying exclusionary conduct under Section 2: The “No Economic Sense” Test,
73(2) ANTITRUST L.J. 413 (2006). See also Gregory Werden, Identifying Single-Firm Exclusionary
Conduct: From Vague Concepts to Administrable Rules ch. 22, Fordham Competition Law Institute, at
557-88; A. Douglas Melamed, Exclusive Dealing Agreements and Other Exclusionary Conduct - Are
There Unifying Principles?, 73(2) ANTITRUST L. J. 375, 391 (2006) and A. Douglas Melamed,
Exclusionary Conduct Under the Antitrust Laws: Balancing, Sacrifice, and Refusal to Deal, 20(2)
BERKELEY TECH. L. J. 1248 (2005).

17 According to Gregory Werden, conduct by a single firm is unlawfully exclusionary if it makes no eco-
nomic sense but for its effect of eliminating competition and thus creating and maintaining market
power. Furthermore, the conduct must be reasonably capable of making a significant contribution to
maintaining monopoly power or give rise to a dangerous probability of creating monopoly power and
not fall within any safe harbor or established exemption. See id. Werden, Identifying Single-Firm
Exclusionary Conduct: From Vague Concepts to Administrable Rules, at 576.
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Under some circumstances, conduct could harm competition even if it costs
very little. Exclusive dealing, raising rivals’ costs, and tying can exclude competi-
tors without incurring significant costs in the short run. Gregory Werden offers
an example of a firm that sets fire to its competitors’ factories in a hypothetical
world with no arson laws and costless matches. The profit sacrifice test might not
catch this anticompetitive conduct because the arson does not require a sacrifice
of short-run profit in this extreme hypothetical. The no economic sense test
would properly alert an antitrust enforcer to possible anticompetitive conduct
because it would make no economic sense for a firm to set fire to its competitors
except to accomplish an anticompetitive end.

Conduct that has a valid business justification other than the exclusion of
competition would escape liability under the no economic sense test. In this
respect the test could exempt conduct such as innovation that is usually benefi-
cial, although this turns on interpretation of the business justification for inno-
vation. It makes economic sense for a firm to try to reduce its costs or raise the
value of its product, even if the investment does not produce a positive return.
Some investment in innovation, however, may be clearly unprofitable if it does
not exclude competition. Nevertheless, there is a plausible case to assign a valid
business justification to such investment because the benefits from innovation
are difficult to assess and society could be better off from an innovation that
excludes competitors. Alternatively, one might place innovation in the category
of conduct that falls within a safe harbor for unlawful exclusion by a single firm. 

Some might argue that a safe harbor for single firm innovation is unwarranted.
Suppose a firm is the only supplier of an essential component of a system, such as
access to a telecommunications local loop. Furthermore, suppose that the firm
cannot charge a profit-maximizing price for access, but instead must accept a
much lower price. As a result, other firms combine cheap access to the local loop
with other complementary valued added services to offer systems, such as voice
and Internet access, that consumers desire and sell these systems in competition
with each other at low prices. Now suppose that the owner of the local loop
invests in an innovation that makes the local loop incompatible with the value
added services provided by other firms. The innovation could have an anticom-
petitive effect, but could escape liability under the no economic sense test if the
owner of the loop could supply a plausible justification for the innovation other
than the elimination of competition, or if the test provides a safe harbor for inno-
vation. This may not be a bad result, given that the innovation could have signif-
icant social benefits. Moreover, it is consistent with the deference that courts give
to firms in their decisions about when and how to deal with their rivals, as reflect-
ed in the Supreme Court’s Trinko decision.

E. SHAM TEST
If innovation is construed to be an activity that always makes economic sense,
then the no economic sense test provides a broad pass for innovation even if the

Holding Innovation to an Antitrust Standard



Competition Policy International62

innovation may have anticompetitive consequences. That is an acceptable
tradeoff. Antitrust policy has to strike a balance between over- and under-deter-
rence, and the risk of chilling innovation with too much antitrust enforcement
is much greater than the risk of allowing some anticompetitive innovation to slip
through the antitrust cracks.

If innovation always makes economic sense, then the no economic sense test
is similar to a test of whether the innovation is a sham. Under a sham test, sin-
gle-firm innovation would escape Section 2 liability if the innovation is not a
sham. The problem, of course, is in the definition of a sham innovation. One
might apply a sham innovation test in our simple example by requiring that n

1
–

n
0

be above some minimum threshold value to establish that the innovation is
not a fraud, but there is little to guide the choice of the minimum threshold.
There are many innovations that appear to have a low incremental social value,
yet consumers value them highly. Consider downloadable ring tones or comput-
ers that come in different colors. 

A possible definition of a sham innovation is an innovation resulting from an
investment that no firm would possibly make except for its adverse effect on
competition, although this interpretation as well can lead to enforcement errors.
Taking an existing technology as a given component of a firm’s production pos-
sibilities, investment in an improvement to that technology may make no eco-
nomic sense but for the improvement’s adverse effects on competition, and
hence the investment may fail either the no economic sense test or a sham test.
But this conclusion may be incorrect. The profit from the improvement could be
essential to justify the investments that created the technology that is the base-
line for the improvement. If the firm could not improve the technology without
incurring antitrust liability, the firm may not have invested in the underlying
technology, and society could be worse off. An alternative definition of a sham
innovation is whether the innovation makes at least some consumers better off.
If it does, it is not a sham. This standard would be easier to apply than a no eco-
nomic sense test or a minimum threshold for innovation and would be less like-
ly to result in excessive deterrence of investment in R&D.

III. Strategic Innovation with Complements
Conventional approaches to evaluate predatory conduct can yield both false pos-
itives and false negatives when applied to innovation that changes the compet-
itive landscape for substitute products. Given the potentially large benefits from
innovation and the risks of judicial error, antitrust policy should restrain innova-
tion by a single firm that affects substitute products only in exceptional circum-
stances, if at all. Further supporting this conclusion is that innovation does not
preclude a rival from inventing around or improving on new technology that is
the subject of an alleged predatory scheme.

Richard Gilbert
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In some circumstances, however, it can be difficult for rivals to invent around
or improve on even a minor innovation. An example is an interface standard
that affects the compatibility of complementary components for a computer net-
work. In a series of cases decided in the late 1970s, plaintiffs alleged that IBM
redesigned its mainframe computers to make them incompatible with products
sold by independent vendors and chose prices and lease terms to advantage its
own components. The product designs arguably achieved some cost savings or
technical efficiencies, but also erected barriers to independent suppliers of
peripheral components. While the coexistence of efficiencies and adverse effects
on competition suggests cause for some rule of reason balancing, none of the
courts involved in the IBM peripheral cases engaged in an express comparison of
benefits and harms. Instead, they generally concluded that plausible efficiencies
from product design placed the conduct in the category of monopolization (if it
occurs) that is the result of a superior product or business acumen, and hence was
not an offense under the Sherman Act.18

Courts have dismissed allegations of monopolization in other cases involving
innovation by a single firm. Berkey Photo alleged that Kodak’s introduction of a
new camera and film format and its failure to disclose information about the new
format to other camera manufacturers and film processors was part of an unlaw-
ful monopolization scheme.19 The appellate court ruled that Kodak did not have
a duty to disclose information about its products to its competitors and its intro-
duction of a new camera and film was not anticompetitive. The court empha-
sized the special place of innovation in antitrust policy, stating that “Because [...]
a monopolist is permitted, and indeed encouraged, by § 2 to compete aggressive-
ly on the merits, any success that it may achieve through ‘the process of inven-
tion and innovation’ is clearly tolerated by the antitrust laws.”20 In a more recent
case, a district court held that a manufacturer of insulin pumps did not violate
the antitrust laws when it modified its pumps to be incompatible with compo-
nents sold by another firm.21

In other cases, courts have implicated product design and innovation as ele-
ments of a monopolization strategy. In C.R. Bard v. M3 Sys., Inc., a manufactur-
er of biopsy guns and needles (C.R. Bard) changed the design of its biopsy gun
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18 See, e.g., California Computer Products, Inc. v. IBM, 613 F.2d 727 (9th Cir. 1979) and In re IBM
Peripheral EDP Devices Antitrust Litigation, 481 F. Supp. 965 (N.D. Cal. 1979) (“Where there is a differ-
ence of opinion as to the advantages of two alternatives which can both be defended from an engi-
neering standpoint, the court will not allow itself to be enmeshed ‘in a technical inquiry into the justi-
fiability of product innovations.’” ILC Peripherals Leasing Corp. v. IBM Corp., 458 F. Supp. 423, 439
(N.D. Cal. 1978)).

19 Berkey Photo, Inc. v. Eastman Kodak Co., 603 F.2d 263, 281 (1979).

20 Id. at 281.

21 Medtronic Minimed Inc. v. Smiths Med. MD Inc., 371 F. Supp. 2d 578 (D. Del. 2005).
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in a way that made it incompatible with the needles sold by M3 Systems.22 A dis-
trict court held that Bard unlawfully leveraged its monopoly power in biopsy
guns to obtain a competitive advantage in replacement needles by modifying its
gun to accept only Bard needles. A divided panel of the U.S. Court of Appeals
for the Federal Circuit sustained the verdict. The precedent value of this opin-
ion is limited, however, because Bard advanced only limited arguments in its
appeal.23 Furthermore, the opinion is apparently inconsistent with a later Federal
Circuit case in which the court held that a patent holder may exclude others
from making, using, or selling the claimed invention free from liability under the
antitrust laws.24 Bard held patents on its biopsy gun and needles.

The question of predatory product design took center stage in the antitrust
case brought by the U.S. Department of Justice (DOJ) and several states against
Microsoft. The plaintiffs alleged a pattern of anticompetitive conduct in viola-
tion of Sections 1 and 2 of the Sherman Act. The district court found that
Microsoft maintained a monopoly in the market for Intel-compatible PC oper-
ating systems and attempted to gain a monopoly in the market for Internet
browsers in violation of § 2. The district court’s findings with regard to anticom-
petitive product design identified three actions by Microsoft that interfered with
competition from suppliers of rival Internet browsers: 

(1) excluding Internet Explorer (IE) from the Add/Remove Programs utility; 

(2) designing Windows so as in certain circumstances to override the
user’s choice of a default browser other than IE; and 

(3) commingling code related to browsing and other code in the same
files, so that any attempt to delete the files containing IE would, at
the same time, cripple the operating system.25

The appellate court applied a test to evaluate the question of anticompetitive
product design that included the following steps.26

• The plaintiff must demonstrate that the conduct harmed consumers
(an anticompetitive effect);

Richard Gilbert

22 C.R. Bard, Inc. v. M3 Systems, Inc., 157 F.3d 1340 (decided Sep. 30, 1998).

23 The jury instructions concerning monopolization may have been misleading, however Bard did not
challenge the lower court’s instructions in its appeal.

24 In re Independent Service Organizations Antitrust Litig., 203 F.3d 1322 (Fed. Cir. 2000).

25 U.S. v. Microsoft, U.S. Court of Appeals for the DC Circuit, 253 F.3d 34 (2001).

26 The Court described five principles, including the principle that the focus of the analysis is on the
effect of that conduct, not on the intent behind it. I have condensed the first two principles into one
principle dealing with competitive effects.



Vol. 3, No. 1, Spring 2007 65

• if a plaintiff successfully demonstrates anticompetitive effect, then the
monopolist may proffer a pro-competitive justification for its conduct;
and

• the plaintiff can rebut the proffered pro-competitive justification or, 
if the justification stands unrebutted, then the plaintiff must demon-
strate that the anticompetitive harm of the conduct outweighs the
pro-competitive benefit.

The third step implies a rule of reason type of balancing of benefit and harm.
The Microsoft court did not provide a manual for how to balance benefits and
harms from innovation because the court never got to the third step in its analy-
sis. The court concluded that Microsoft had not demonstrated any pro-compet-
itive justifications for two of three contested elements: excluding IE from the
Add/Remove utility and commingling code related to browsing and other code
in the same files. Having satisfied the other requirements for a § 2 offense, the
court concluded that these actions contributed to monopolization of the market
for Intel-compatible personal computer operating systems.27 For the third ele-
ment—designing Windows to override the user’s choice of a default browser
other than IE—the court concluded that Microsoft offered a pro-competitive jus-
tification, which the plaintiff neither rebutted nor demonstrated was outweighed
by the harm to competition. 

The welfare implications of product design that affects interoperability are
ambiguous. Markets for systems with complementary components can have mul-
tiple equilibria that have different consequences for consumer and total welfare.28

Permitting the owner of an essential compo-
nent to design the component so that it is does
not interoperate with other firms’ components
may or may not lower consumer or total wel-
fare, depending on the equilibrium that would
have occurred with compatible components. A

prohibition against incompatible technology designs can generate errors by pro-
hibiting conduct that increases welfare, and the frequency of these errors would
depend on the particular welfare standard that is applied.
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27 Offering an inferior product can be part of a product differentiation strategy that has benefits for con-
sumers as well as the seller. The Intel 386SX microprocessor was an Intel 386 device with a severed
connection between the central processor and the math co-processor. This allowed Intel to offer con-
sumers products with different functionality at different prices. See Raymond J. Deneckere & R. Preston
McAfee, Damaged Goods, 5(2) J. ECON. & MGMT STRATEGY 149-74 (1996). Microsoft’s design for
Windows 98 did not appear to be part of a product differentiation strategy that could have similar
effects.

28 Richard Gilbert & Michael Riordan, Product Improvement and Technological Tying in a Winner-Take-
All Market, J. INDUS. ECON (forthcoming 2007) and Farrell & Katz, supra note 15.
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None of the courts that considered cases involving product design, including
Microsoft, engaged in a quantitative weighing of costs and benefits from the
exclusionary effects of a product design according to either a total welfare or con-
sumer welfare standard, nor did courts apply a profit sacrifice test. Most courts
that have dealt with cases alleging anticompetitive innovation have applied a
standard that more closely agrees with a no economic sense test, although not
articulated as such.29 Courts generally have refused to assign antitrust liability to
innovation when there was a valid reason for a particular product design, and
this threshold was met when the design produced plausible efficiencies. The
Microsoft court purported to do a rule of reason balancing of the benefits and
harms from the design of the Microsoft Windows 98 operating system and
described a sequence of steps to perform the calculation. In fact, the court held
that the design of the operating system was not anticompetitive when Microsoft
could demonstrate plausible and unrebutted efficiencies, and held that design
elements were anticompetitive only when Microsoft did not offer any efficiency
justification. The Microsoft court never reached the point in its analytical
roadmap that would require a comparison of benefits and adverse competitive
effects from innovation.

IV. Product Line Extensions in the
Pharmaceuticals Industry
The innovation cases discussed in the previous section involved complementary
products that interoperate with each other. Allegations of anticompetitive inno-
vation for substitute products have appeared in the pharmaceutical industry.
Characteristics of the pharmaceuticals industry interact to create special circum-
stances for innovation and competition. Consumers have limited information
about the therapeutic benefits of alternative prescription drugs and rely on their
doctors to recommend a particular therapy. Price is often a secondary considera-
tion. Patients and their physicians care about health outcomes and insurance
often shields patients from the full price of a drug. As in most agency relation-
ships, the objectives of the physician and his patient are not perfectly aligned. A
patient’s doctor may be relatively insensitive to cost even if the patient is not
insured or faces a high co-payment. 

Patent protection further limits the extent of price competition in the phar-
maceuticals industry. Most patented drugs are available only from a single suppli-
er. For example, in the class of statin drugs that are used to lower the levels of
low density lipids (cholesterol) in the blood, atorvastatin calcium is available
only as the branded drug Lipitor manufactured and sold by Pfizer. Until Pfizer’s
patent expires, price competition for atorvastatin calcium can occur only by sub-

Richard Gilbert

29 Mark S. Popofsky, Defining Exclusionary Conduct: Section 2, the Rule of Reason, and the Unifying
Principle Underlying the Antitrust Laws, 73(2) ANTITRUST L.J. 435, 445 (in practice, Microsoft and other
courts have subjected product design to a no economic sense test).
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stituting a different drug or therapy, not by substituting among different suppli-
ers of the same drug. Other drugs could be as effective or nearly as effective as
atorvastatin calcium in controlling blood lipid levels. These include other statin
drugs, such as lovastatin (sold as the branded drug Mevacor), pravastatin (sold as
Pravachol), or simvastatin (sold as Zocor), as well as drugs with a different mech-
anism of action, such as fenofibrate (sold under the brand name Tricor), gemfi-
brozil, bile acid sequestrants, or nicotinic acid. 

In a typical market a consumer would comparison shop among many brands
and types of products. If a consumer wants to purchase a car, she might consider
sedans, station wagons, vans and SUVs and in each category compare different
brands of new and possibly used vehicles. Armed with information from Consumer
Reports and other sources, the consumer would choose the vehicle that offered the
best value. The shopping experience is different for prescription drugs. If a con-
sumer desires a better blood lipid profile, she cannot independently choose
between the statins and other prescription drugs that can control lipid levels. She
may only purchase what her doctor prescribes. Limited information about the
benefits and costs of different therapies on the part of the patient, and in some
cases her doctor as well, and insurance plans that isolate the consumer from drug
prices act to moderate price competition between different drug therapies.

For drugs whose patents have expired, patients can benefit from price compe-
tition between different suppliers of the generic chemical compound.30 Drugs
with generic equivalents are called multi-source drugs. The original patented
drug is alternatively called the pioneer or innovator drug or identified by a brand
name rather than the name of the active ingredient. Many states allow pharma-
cists to dispense a therapeutically equivalent generic drug to fill a prescription for
a branded product unless the doctor requires that the pharmacist dispense the
brand. Price competition for generic equivalents can be intense because they are
functionally identical products and a drug retailer is free to choose among multi-
source generic suppliers when the law permits generic substitution. 

The U.S. Food and Drug Administration (FDA) publishes Approved Drug
Products with Therapeutic Equivalence Evaluations, also called the Orange Book,
which lists all drug products approved by the FDA and has information on gener-
ic drug equivalents as well as active ingredients and proprietary names. Patent
protection for the statin drug Zocor expired on June 20, 2006. In January 2007
the Orange Book listed eight suppliers of simvastatin in addition to Merck, the
supplier of the Zocor branded product. The price of generic simvastatin is a frac-
tion of the price of Zocor. In January 2007, packages of fifty 20mg pills of the
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30 See, e.g., A. COOK ET AL., HOW INCREASED COMPETITION FROM GENERIC DRUGS HAS AFFECTED PRICES AND RETURNS

IN THE PHARMACEUTICAL INDUSTRY (Congressional Budget Office, Jul.1998).
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generic simvastatin were available for $14.37, while Zocor in the same package
size and dose cost $137.45 from the same retailer.31

The Drug Price Competition and Patent Term Restoration Act of 1984 (often
called the Hatch-Waxman Act after its sponsors) sought to balance the benefits
of patent protection for drug innovation against the benefits of lower prices from
generic competition. Prior to 1984, a generic manufacturer had to file a separate
New Drug Application (NDA), which required proof of safety and effectiveness
before the drug could be sold. The Hatch-Waxman Act introduced an
Abbreviated New Drug Application (ANDA), which accelerates FDA approval
by allowing a generic manufacturer to demonstrate that its drug is therapeutical-
ly equivalent to an already approved drug. Drugs are therapeutically equivalent if: 

(1) there are no known or suspected bioequivalence problems, or 

(2) actual or potential bioequivalence problems have been resolved with
adequate evidence. 

The FDA Orange Book designates drugs in conventional oral dosage forms in
the first category as AA and those in the second category as AB.

A manufacturer of a pioneer drug can attempt to mitigate generic competition
by introducing a related drug that provides new therapeutic benefits or by chang-
ing the delivery form or dosage strength of the drug. I refer to all of these tactics
as product line extensions of the pioneer drug.32 Many industries employ product
line extensions (e.g., a low fat version of a yogurt brand). Product line extensions
capitalize on consumer recognition of the underlying brand and are a valuable
way to maintain or improve the market position of the brand.33

FDA rules and legislation such as the Hatch-Waxman Act contribute to the
value of product line extensions for brand name drug manufacturers. Drugs that
appear to be similar may not qualify as therapeutic equivalents and would not be
listed as such in reference databases used by pharmacists. For example, a drug
that differs from a pioneer drug in its delivery form would not be therapeutically
equivalent to the pioneer drug and therefore would not be AB substitutable as a
generic alternative. The same would apply to a similar new drug with a different

Richard Gilbert

31 Prices available from Costco.com Pharmacy, at http://www.costco.com/Pharmacy/frameset.asp?trg=
HCFrame.asp&hcban=Banner.asp&hctar=DrugInfo.asp&log=&rxbox=&fromscript=1&qf=&srch=zocor
&Drug=ZOCOR&Article=ZOCOR, (accessed on Jan. 19, 2006).

32 Janis, Hovemkamp, and Lemley call this “product hopping”. See MARK JANIS ET AL., IP AND ANTITRUST: AN

ANALYSIS OF ANTITRUST PRINCIPLES APPLIED TO INTELLECTUAL PROPERTY LAW (Aspen Law & Business, 2001).

33 Product line extensions represent the majority of new product introductions in all industries by some
estimates. See, e.g., V. Kadiyali, N. J. Vilcassim, & P. K. Chintagunta, Product line extensions and com-
petitive market interactions: an empirical analysis, 89(1-2) J. ECONOMETRICS 339-63 (1998) and Morris
A. Cohen et al., An Anatomy of a Decision-Support System for Developing and Launching Line
Extensions, 34(1) J. MARKETING RES. 117-29 (1997).
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chemical composition. Furthermore, under the Hatch-Waxman Act, if the
branded drug or its product line extension is protected by a patent, the branded
manufacturer can obtain an automatic stay that prevents generic entry for a peri-
od equal to the lesser of 30 months or the time required for the generic manufac-
turer to prove that the patent is not valid or would not be infringed. 

In two recent cases plaintiffs have alleged that manufacturers of branded prod-
ucts have engaged in anticompetitive innovation through product line exten-
sions.34 Walgreen v. AstraZeneca35 involved Prilosec and Nexium, drugs in the
class of proton pump inhibitors used to block excess production of stomach acid.
AstraZeneca, the manufacturer of Prilosec, introduced Nexium prior to expira-
tion of patents on Prilosec. The active ingredient in Nexium is esomeprazole,
which is an isomer of the active ingredient omeprazole in Prilosec. Isomers are
different arrangements of the same molecule and have similar but not identical
effects in the body. The plaintiffs alleged that Nexium was not therapeutically
superior to Prilosec for treatment of ordinary persistent heartburn (although
there was some indication that Nexium has benefits for treatment of esophageal
and duodenal ulcers) and that by promoting Nexium over Prilosec AstraZeneca
undermined the market for generic omeprazole. The plaintiffs further alleged
that AstraZeneca spoiled the market for generic omeprazole by promoting an
over the counter version of Prilosec; managed care organizations typically do not
reimburse drugs that are available over the counter.

In Abbott v. Teva36 the manufacturer of the drug Tricor reformulated the drug,
changed the pill from a capsule to a tablet with lower dosage, and introduced
the new tablet with a broader FDA indication, and on a second occasion offered
a tablet with a new composition of the active ingredient with a further reduc-
tion in dosage that could be absorbed into the bloodstream without the require-
ment that it be taken with food. Both of the product changes were based on
patented technologies. When the manufacturer made the changes, Abbott
stopped marketing the older version of the drug and notified the National Drug
Data File (NDDF), a widely used database of prescription drugs, that it was no
longer selling the older drug. The active ingredient in Tricor is fenofibrate,
which is used to control triglyceride and lipid levels. Generic manufacturers
complained that they were foreclosed from the market for fenofibrate because
pharmacists could not freely substitute the older drugs for prescriptions written
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34 In at least one other case the U.S. Federal Trade Commission alleged that a branded drug manufactur-
er abused the Hatch-Waxman process and the special statutory thirty-month stay by listing a patent in
the Orange Book that was not related to the actual drug and was used to delay generic entry. I do
not address these types of allegations in this article.

35 Walgreen Co. et al. v. AstraZeneca Pharmaceuticals, U.S. District Court for the District of Columbia,
Case No. 06-cv-02084-RWR.

36 Abbott Labs. v. Teva Pharms. USA, Inc., 432 F. Supp. 2d 408 (D. Del. 2006). The author consulted for
Abbott Labs and Fournier in this case.
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for the newer drugs, even though the older drugs were not significantly dissim-
ilar from their newer versions.

In both cases, the improvements to the branded drug did not prevent generic
or other drug manufacturers from competing with older versions of the drug. A
generic manufacturer can sell omeprazole or older versions of fenofibrate without
infringing patents held by the branded drug companies. The improvements only
precluded the generic suppliers from obtaining automatic substitution of their
drugs for the newer versions of the branded drugs. The new and old drugs were
not AB substitutes for each other, and patents on the new drugs invoked the thir-
ty-month stay of generic entry under the Hatch-Waxman Act.

In both cases the plaintiffs alleged that the conduct of the branded drug manu-
facturers frustrated the intent of the Hatch-Waxman Act, which was to facilitate
generic competition. This is a misreading of the Act. The Hatch-Waxman Act
offered a compromise between promoting generic competition and assuring a peri-
od of exclusivity for the branded product. The thirty-month stay provision was
intended to protect the owner of a drug patent when challenged by generic entry.

A second objection was that the drug improvements were not significant and
therefore should not be treated with deference under the antitrust laws as gen-
uine product innovations. The basic premise is debatable. Nexium offers bene-
fits compared to Prilosec for some patients. Some consumers prefer a tablet to a
capsule and the move to a new formulation gave Abbott an additional opportu-
nity to market the drug with a new FDA-approved indication. Furthermore, in
both cases the changes to the drugs qualified for patent protection. In the case of
fenofibrate, the improvements related to the absorption of the chemical in the
bloodstream. While the patent office has been known to apply a low threshold
for invention, it would be odd to conclude that an invention that wins a valid
patent obtained by legal means is a sham. Furthermore, to the extent that a
patent protects a minor invention, it should be possible for other firms to invent
around the patent or sell other competitive products. This is true in the pharma-
ceutical industry as well as in other industries, although the cost of doing so is
likely to be higher for drugs given the lack of consumer information, price insen-
sitivity, and provisions in the Hatch-Waxman Act that limit generic entry.37

Plaintiffs in the Abbott case made a third objection that Abbott should not
have removed the older versions of the drug from the NDDF and accepted
returns of the older products. The effects of removing the older versions of the
drug from the NDDF are unclear. A pharmacist could not substitute older ver-
sions of these drugs for prescriptions of the newer drugs even if they were avail-
able, because they are not AB rated with the newer drugs. 
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37 Organizations that provide a managed drug benefit have an incentive to identify drugs that offer simi-
lar therapeutic benefits at lower costs. These organizations are marketing opportunities for suppliers of
low-cost older versions of drugs, provided that these older versions offer similar therapeutic benefits.
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Clearly, many manufacturers discontinue their older products when they intro-
duce newer versions. Ford does not sell its 2006 trucks after it moves to the 2007
model year. Suppliers of home electronics do not sell older models after they
introduce new models. And some software vendors do not sell or support older
versions of their software after they issue upgrades. There are legitimate reasons
for a manufacturer to stop selling and even recall older products. It reduces con-
sumer confusion and support costs and focuses retailers on the objective of pro-
moting the new product, all of which can generate consumer benefits. A gener-
al rule that prohibits firms, even firms with monopoly power, from discontinuing
older products would be unwise. 

A determination that product line extension is anticompetitive should follow
from the application of one or more tests for anticompetitive innovation, but all
of the conventional tests have significant flaws. A total rule of reason test is like-
ly to show that product line extensions for prescription drugs do not decrease
total economic welfare. Generic competition transfers revenues from the brand-

ed manufacturer to consumers through lower
prices. A revenue transfer has no effect on total
economic welfare.38 Furthermore, generic com-
petition may cause output of the generic and
the branded drug to fall relative to a baseline
without generic competition. Branded manu-
facturers may reduce expenditures on promo-
tion for drugs that face generic competition.
Reduced promotion may lower sales,39 which
implies lower total economic welfare in the
short run. Under these conditions a product

line extension could increase output even in the short run, which would rein-
force the conclusion that the product line extension is not anticompetitive
under a total rule of reason test.

A consumer rule of reason test could conclude that a product line extension is
anticompetitive if it slows the erosion of market power, however this finding may
be mistaken. Most innovations throughout the economy are extensions of exist-
ing products. Product line extensions may appear to be inconsequential, yet have
significant value for consumers. Berndt et al. find that incremental prescription
drug innovations in the form of supplementary approvals for new dosages, formu-
lations, and indications account for a substantial share of drug utilization and
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38 There would be a deadweight loss if higher prices resulted in lower output.

39 Scott Morton finds no significant relationship between brand advertising, including promotion expen-
ditures, and generic entry or market share. Fiona Scott Morton, Barriers to entry, brand advertising,
and generic entry in the US pharmaceutical industry, 18(7) INT’L J. INDUS. ORG. 1085-104 (2000). These
results are not inconsistent with brand promotion increasing generic sales by expanding the potential
for pharmacy substitution.
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associated economic and medical benefits.40 It would be incorrect to adopt a rule
that would generally condemn these innovations.

In practice, a rule of reason analysis typically focuses attention on short-run
benefits and tends to ignore the long-run benefit from innovative activity. The
drug cases provide an instructive example. It is easy, but not generally correct, to
conclude that consumers are harmed by a policy that delays generic competition.
The ability to delay generic competition provides an incentive for firms to invest
in the pioneer drugs that generic manufacturers copy. A proper balancing must
account for the positive effects of product line extensions for investment in new
drugs. After firms have invested to create a new product, consumers gain if the
innovation is made available at its marginal cost, although a policy of zero-cost
compulsory licensing for new inventions ultimately would harm consumers by
undermining the incentive to invent. The situation is analogous for pharmaceu-
tical product line extensions. One cannot measure economic benefit solely by
considering the short-term benefit to consumers from generic competition. It is
essential to account for the negative effects of generic competition on the incen-
tive to create new drugs.

There are flaws in other tests for anticompetitive innovation. The profit sac-
rifice test compares the cost of the product line extension to its benefit assuming
no exclusion of generic competition. This comparison is misleading because it
assumes that the innovator product exists, although profits earned from the prod-
uct line extension could be instrumental for investing in the innovator product
in the first place. The profit sacrifice test also should take into account that the
very conduct that threatens generic competition may be necessary for its viabil-
ity. The supplier of the branded product could reduce expenditures on product
promotion and physician detailing if generic competition greatly eroded profits
from sales of the brand. Without support from the manufacturer, sales of the
brand could fall. Fewer prescriptions for the brand mean fewer opportunities for
pharmacists to make generic substitutions. As a result, sales of the generic could
fall as well. Generic sales depend on doctors writing prescriptions for the gener-
ic molecule, which they likely would do for a popular branded drug that has
recently gone off patent, such as Zocor, or for a drug that has been around for a
long time, such as ampicillin. For drugs that are neither blockbuster products nor
generics that have achieved common name recognition, generic competition
could be its own undoing because sales of the generic from pharmacy substitu-
tions depend on promotion of the brand.

If generic competition causes sales to fall, a profit sacrifice test could show
predatory intent from a product line extension even though consumers as well as
the brand manufacturer would be better off with the extension. Consider an
extreme example in which generic competition eliminates prescriptions for a
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40 Ernst R. Berndt et al., The Impact of Incremental Innovation in Biopharmaceuticals, 24(2)
PHARMACOECONOMICS 69 (2006).
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branded drug because the manufacturer stops promoting the brand. With gener-
ic competition, the brand would have zero sales and the manufacturer would not
invest to improve the drug. With the product line extension, consumers benefit
from consumption of the branded drug. Without the extension, doctors do not
prescribe the drug and consumers are worse off. The brand manufacturer would
be worse off without the extension and the generic manufacturers would be no
better off if doctors are not prescribing the drug. Thus, in the alternative world
that assumes no exclusion of generic manufacturers, it is possible that every par-
ticipant in the market would be worse off (or no better off) than in the world in
which generic manufacturers are excluded. Lower profits from sales of the brand
without the product line extension also would contribute to lower consumer and
producer surplus in the long run by eroding incentives for investment in innova-
tor drugs. Nonetheless, the profit sacrifice test could ascribe predatory intentions
to a product line extension that excluded generic competition. 

According to Ordover and Willig, the profit sacrifice test could account for the
dependence of generic sales on sales of the branded product and avoid this erro-
neous conclusion. The test should consider whether the generic manufacturer
could profitably compete if it had to compensate the manufacturer of the brand
for promotion expenditures and for any negative effects on other products.41 This
would bring the profit sacrifice test closer to a total rule of reason analysis,
although it still would not consider the incentives to invent the pioneer drug in
the first place. 

The no economic sense test may escape some of the difficulties with the other
tests, although that depends on its interpretation. One could argue that it makes
no economic sense to spend millions on a product line extension for a drug
unless the extension excludes generic competition. With this interpretation the
no economic sense test essentially reduces to the profit sacrifice test, with its
associated difficulties. Alternatively, one can interpret investment to improve a
product as being outside the scope of activities that make no economic sense.
With this interpretation the no economic sense test is similar to a test of whether
the innovation is a sham. Given the difficulties in applying other tests to identi-
fy anticompetitive innovation in the pharmaceutical industry and the social cost
of antitrust liability that deters investment in R&D, a rule that focuses on
whether the innovation is a sham is good policy and consistent with the treat-
ment of single firm innovation in Section 2 cases by most courts. 

Innovation can delay entry of generic equivalents in part because provisions of
the Hatch-Waxman Act, such as the automatic thirty-month stay when the
holder of a drug patent sues a generic manufacturer for infringing the patent, pro-
tect innovator drugs from generic competition. The thirty-month stay creates an
opportunity for strategic patenting by a branded manufacturer to delay generic
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41 Ordover & Willig, supra note 13, at 45-7.



Competition Policy International74

competition, which can be particularly effective if the Patent Office has a low
threshold for patentability. If one were to conclude that innovation raises unique
antitrust concerns in this industry, a logical remedy would be to ease generic sub-
stitution requirements or the application of the thirty-month stay, rather than to
carve out special antitrust rules. The FDA could develop policies to facilitate
generic substitution and limit new drug
approvals to drugs that meet a threshold level of
utility, and the U.S. Congress could further
amend the Hatch-Waxman Act.42 This would
address unique causes of competitive effects from
innovation in the pharmaceutical industry with-
out imposing flawed antitrust rules.

V. Consistent Rules
Suppose a computer manufacturer changes an
interface standard so that another firm’s disk
drive is no longer compatible. Unable to supply
drives for this computer, other disk drive manu-
facturers may not be able to achieve economies
of scale and may not be viable competitors in markets for disk drives. Suppose
instead that the computer manufacturer simply refused to supply the information
necessary for other firms to offer compatible drives. This refusal to deal would
have the same competitive effect in markets for disk drives as the changed inter-
face standard, but likely would have fewer efficiency benefits. In light of the
skepticism expressed in the recent Supreme Court decision in Verizon v. Trinko
concerning the obligation of a firm to assist a rival, it seems unlikely that the
refusal to deal with no other anticompetitive conduct would incur antitrust lia-
bility. A pharmaceutical product line extension that excludes a generic competi-
tor also has aspects of a unilateral refusal to deal. The generic manufacturer needs
prescriptions for the branded product to take advantage of automatic generic
substitution by the pharmacist. Although the branded product and the generic
are substitutes, in a sense they are complements. The generic requires the brand
to make automatic substitution sales. The strategy of introducing a newer drug
along with retirement or failure to support the older version of the drug is simi-
lar to a refusal to supply the older version of the drug to allow generic substitu-
tion. Consistency suggests that product designs with exclusionary effects should
have no greater antitrust scrutiny than a unilateral refusal to deal.

Antitrust policy applies a different standard to conduct by a firm with monop-
oly power that denies competitors access to necessary inputs or markets (other
than access to the firm’s own facilities) or imposes unnecessary costs on those
who would deal with competitors. Such exclusive dealing can violate sections 1
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42 For example, 2003 amendments permit only one thirty-month stay per ANDA.
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and 2 of the Sherman Act if there are no offsetting efficiencies from the exclu-
sionary conduct. Product designs could have effects that are similar to an exclu-
sive dealing strategy. An extreme example is the introduction of a new comput-
er reservation system by an airline that automatically penalizes travel agents for
bookings on rival airlines. The DOJ and state plaintiffs in the Microsoft case
alleged that the design of Windows 98 operating system increased the cost to
computer vendors of offering computers with rival browsers. 

Einer Elhauge supports a distinction in the treatment of single firm innovation
depending on whether innovation furthers monopoly power though an increase
in the firm’s efficiency or by impairing rival efficiency, with no antitrust liability
for the former.43 His proposal has appeal for the rare innovations that are clearly
intended to harm rivals or for design features that impose costs on rivals, but can
be removed without significantly compromising the performance of the product.
In the Microsoft case, the court concluded that two design elements were intend-
ed to impose costs on rivals and were not essential to the performance of the
operating system. In many cases, however, the exclusionary effects from an inno-
vation are entwined with the innovation’s efficiency benefits and it is impossible
to treat them separately. A new interface standard that permits faster data trans-
fers but is incompatible with rival products creates efficiencies and can exclude
rivals. An improvement to a branded drug creates benefits for consumers and can
prevent automatic substitution by generic competitors. In such a situation it
could be tempting to require alternative designs that have less of an exclusion-
ary effect, but a search for less restrictive alternatives would involve courts in
product design activities where they have little or no expertise, and would risk
deterring beneficial innovation. If the exclusionary effects are an unavoidable
consequence of an innovation that has actual benefits for product quality or cost,
then the effects should be treated as part of the innovation and should not be a
source of antitrust liability. 

One might object that deference to innovation by a single firm is inconsistent
with the treatment of innovation in other contexts. In merger analysis, compe-
tition authorities engage in a rule of reason balancing of likely pro-competitive
effects of a merger against any likely competitive harm, and take into account
both potential benefits for innovation and possible harm from a reduction of
innovation.44 Innovation benefits do not trump competitive effects in merger
analysis, but plausible efficiencies can be sufficient for innovation to escape
antitrust liability for monopolization. The different approaches to the treatment
of innovation reflect the different treatment of unilateral conduct and mergers
under the antitrust laws. Merger analysis is a prospective inquiry into the merg-
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43 Einer Elhauge, Defining better monopolization standards, 56 STANFORD L. REV. 253, 316, 320 (2003).

44 Richard Gilbert & Willard Tom, Is Innovation King at the Antitrust Agencies? The Intellectual Property
Guidelines Five Years Later, 69 ANTITRUST L. J. 43-86 (2001) describes how the agencies have incorpo-
rated innovation effects in merger analysis.
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er’s likely future effects, including its effects on innovation. In some cases, merg-
ers can create market structures that are more or less likely to promote invest-
ment in R&D and these effects should be taken into account along with any risks
that the merger would lessen price competition. In the innovation cases consid-
ered here, innovation has already occurred and an important concern is that
antitrust enforcement would chill future incentives for innovation investments.
Furthermore, as noted above, the conduct at issue in most of the cases examined
in this article is similar in many respects to a refusal to deal, for which courts
have been reluctant to impose obligations. 

Deference to innovation in cases that allege predatory innovation is justified
in part because the profit from successful innovation is the motivating force to
invest in R&D. Clearly, this argument can be taken too far. Price-fixing creates
profits that may motivate investment in R&D, but this is not a valid defense for
price-fixing conspiracies. The relationship between profit and investment in
R&D is too tenuous to justify an innovation defense for price-fixing and other
naked restraints of trade.

VI. Conclusions
No single welfare measure provides an accurate guide for antitrust policy. Firms
have wide discretion to choose the prices of their goods and services without run-
ning afoul of U.S. antitrust law, despite the fact that at least in the short run an
increase in price unambiguously lowers consumer welfare and lowers total eco-
nomic welfare when price is above marginal cost. Nonetheless, welfare measures
can help to inform whether certain types of conduct should be prohibited under
the antitrust laws by providing objective estimates of the impact of the conduct
on market performance. Antitrust scholars have endorsed different measures to
assess liability for predatory conduct. These include a rule of reason analysis that
includes producer as well as consumer welfare, a rule of reason analysis that
focuses only on consumer welfare, and profit sacrifice tests. All of these
approaches are seriously flawed when applied to innovation by a single firm. Rule
of reason analysis, whether based on consumer or total economic welfare, gener-
ally fails to measure the spillover effects from innovation, focuses on ex post
rather than ex ante benefits and costs, does not adequately account for uncer-
tainty, ignores the value of innovation as an input into future innovations, and,
perhaps most importantly, does not account for the chilling effect of antitrust
scrutiny on incentives to innovate. The profit sacrifice test is ill-suited to iden-
tify anticompetitive innovation because investment in R&D necessitates a sac-
rifice of short-run profit and therefore is not an indicator of predatory intent or
effect. Furthermore, exclusion that results from successful innovations may be a
necessary reward to induce socially desirable levels of R&D. When applied to
product line extensions in the pharmaceutical industry, a profit sacrifice test can
mistakenly identify innovation as anticompetitive even though consumers
would be worse off and profits would be lower if the innovation did not occur. 

Richard Gilbert
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Rule of reason and profit sacrifice approaches to the analysis of the competi-
tive effects of innovative activity typically assume the existence of the innova-
tion. By doing so, it is easy to forget that the profits earned from the exclusion of
competitors provide an incentive to make the innovation in the first place. The
problem is similar to an analysis of the consequences of patent licensing that
ignores the effects of licensing terms on the incentives to innovate. It is easy to
reach the erroneous conclusion that licensing innovations at very low royalties
would increase output and promote welfare. That conclusion is clearly incorrect
because such a policy would undermine incentives to invest in new innovations
and would lower economic welfare in the long run.

The no economic sense test potentially addresses some of the shortcomings of
the profit sacrifice test when applied to innovation, although it depends on its
interpretation. The test does not raise concerns about predatory conduct unless
the conduct would make no economic sense but for the tendency to eliminate or
lessen competition. The test is similar to a profit sacrifice test if the definition of

no economic sense turns on the ex ante prof-
itability of the investment. If one instead con-
cludes that innovation always makes some eco-
nomic sense whatever its cost, then the no eco-
nomic sense test provides a wide and deep safe
harbor for innovation that is not a sham. 

Antitrust policy should provide, if not a safe
harbor, at least a wide berth for innovation by a
single firm because innovation nearly always
increases economic welfare and the adverse
effects of innovation that excludes rivals are
typically no greater than the effects of a unilat-
eral refusal to deal. Furthermore, antitrust
courts are not well-equipped to analyze the

effects of innovation on the entire economy and to evaluate the negative conse-
quence that their enforcement decisions can have on future innovative efforts.
A wide berth for single firm innovation can be accomplished with a rule of rea-
son analysis that includes a strong presumption that innovation is not anticom-
petitive or with a no economic sense test that presumes that innovation makes
economic sense even if it is not profitable ex post, provided that the innovation
is not a sham. While these analytical approaches differ, they wind up essentially
in the same place: innovation by a single firm is not anticompetitive if it has a
plausible business justification and is not accompanied by other anticompetitive
conduct. Indeed, this is what most courts have concluded when faced with alle-
gations of predatory innovation.
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