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Abstract

In order to obtain a preliminary injunction against patent infringement, a patent holder
must demonstrate that the balance of four factors favors the grant of the injunction:

(1) Whether the patent owner will have an adequate remedy at law or will be
irreparably harmed if a preliminary injunction does not issue;

(2) Whether the patent owner has at least a reasonable likelihood of success on the
merits;

(3) Whether the threatened injury to the patent owner outweighs the threatened
harm that the injunction may inflict upon the alleged infringer; and

(4) Whether the granting of a preliminary injunction will serve the public interest.

The second criterion is a matter of law requiring assessments of patent validity, enforceability
and infringement.  The other three are, at least in part, economic criteria.

We consider two of the three economic criteria related to a request for a preliminary
injunction:  the balance of hardships and the impact of an injunction on public welfare.  (We do
not consider in this essay the interesting economic issue of whether — and if so, when — the
harm caused by infringement reasonably can be considered “irreparable.”)  Under certain
simplifying assumptions, we can illustrate when a hypothetical patent holder will (and will not)
lose more as a result of the claimed infringement than an accused infringer will gain.  We can
also generalize to some extent about public-interest considerations.  We consider briefly the
conditions under which there would be economic support for the recent decision of a Federal
judge to enjoin Barnesandnoble.com from using an on-line ordering feature that Amazon.com
claimed infringed its patent.

                                                
* Senior Consultant and Senior Vice President, respectively, National Economic Research Associates, Inc.

(NERA), White Plains, New York.  We are grateful to Sumanth Addanki and Phillip Beutel for helpful comments.
Sanjay Kapur prepared the mathematical appendix.  This paper is intended to stimulate discussion of research
in progress.  The opinions expressed are solely ours. The methods and conclusions reported should be
considered preliminary and subject to revision.
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I. INTRODUCTION

The advent of the United States Court of Appeals for the Federal Circuit (“Federal

Circuit”) in 1982 and the Federal Circuit’s rulings on issues related to patent-infringement

damages have led Federal courts to rely on increasingly sophisticated economic analysis in

order to achieve the “make-whole” standard of relief at law in patent infringement litigation.1

Concomitant with this progression, the Federal Circuit relaxed the requirements for the grant of

preliminary injunctions in these cases.2  Since this relaxation, pursuit of a preliminary

injunction has been an important and regular part of the litigation strategy related to patent

infringement cases.3  Perhaps because of these simultaneous trends, economic analysis — now

a routine part of the damages phase of patent litigation — seems to be playing a steadily

growing part in the consideration of the four-criteria burden for preliminary injunctive relief.4

In this paper, we analyze a series of stylized examples in which (by construction) the

infringer’s gain will be less than the harm suffered by the patent holder.  (Although no doubt

unrealistic as a portrayal of many real-world firms, we employ in the examples the simplifying

assumption that the accused infringer’s costs are equal to the patent holder’s costs.)  In the next

section we review the four criteria required for the grant of a preliminary injunction.  In the

                                                
1 The Federal Circuit has jurisdiction over all patent infringement litigation [28 U.S.C. Section 1295(a)].  As

stated in 35 U.S.C Section 284, “…the Court shall award the claimant damages adequate to compensate for the
infringement, but in no event less than a reasonable royalty for the use of the invention by the infringer.”  See
Rapp and Beutel [1996] and Stewart [1994] for discussions of the progress of the courts in using economic
analysis to satisfy the make-whole criterion.

2 The Federal Circuit reduced the standard of evidence required for injunctive relief from “beyond question” to a
reasonable likelihood given the preponderance of evidence [Atlas Power Co. v. Ireco Chemicals, 773 F.2d 1230,
227 U.S.P.Q. 289 (Fed. Cir. 1985)] and granted to the patent holder a presumption of irreparable harm absent
injunctive relief [Cordis Corp v. Medtronic, Inc., 780 F.2d 991, 228 U.S.P.Q. 189 (Fed. Cir. 1985)].  This
presumption is rebuttable [Reebok International v. J. Baker, Jr., 32 F.3d 1552 (Fed. Cir. 1994)], and a
preliminary injunction is an “extraordinarily extreme remedy that is not to be routinely granted” [Intel Corp. v.
USLI System Technology, 995 F.2d 1566 (Fed. Cir. 1993)].  The Federal Circuit outlined standards for the
review of preliminary injunction appeals in Chrysler Motors v. Auto Body Panels, Inc., 908 F.2d 951, 15
U.S.P.Q. 2d 1469 (Fed. Cir. 1990).

3 See Dorr and Duft [1978], Morrison [1990], and Cunningham [1995] for statistics on the requests for and grants
of preliminary injunctions in patent infringement cases.  Cunningham finds that the proportion of requests for
preliminary injunctions granted by the court grew at both the district and appellate levels.  Morrison’s findings
are similar.  In addition, he finds that the circuit courts are nearly uniform in their consideration of preliminary
injunctions in his sample, in contrast to the pre-Federal Circuit period.  For a discussion of the change in
strategy among plaintiffs in seeking preliminary injunctions, see Foster [1986].

4 In our experience, a typical role for an economist is the preparation of a written declaration summarizing his/her
analysis of the issues followed by testimony at a hearing.
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subsequent three sections we discuss examples in which the loss by the patent holder exceeds

the accused infringer’s gain and consider instances in which the opposite is true.  We comment

briefly on the recent decision of a Federal judge to enjoin Barnesandnoble.com from using an

“Express Lane” on-line ordering feature that Amazon.com claimed (but hadn’t yet proved)

infringed its patent, a decision justified in part by her finding that “[t]he balance of hardships

between the parties . . . favors granting Amazon.com’s motion for preliminary injunction.”5

II. CRITERIA FOR PRELIMINARY INJUNCTIVE RELIEF

In order to obtain a preliminary injunction against patent infringement, a patent holder

must demonstrate that the balance of four factors favors the grant of the injunction:6

(1) Whether the patent owner will have an adequate remedy at law or will be
irreparably harmed if a preliminary injunction does not issue;

(2) Whether the patent owner has at least a reasonable likelihood of success on the
merits;

(3) Whether the threatened injury to the patent owner outweighs the threatened
harm that the injunction may inflict upon the alleged infringer; [and]

(4) Whether the granting of a preliminary injunction will serve the public interest.

The second criterion is a matter of law requiring assessments of patent validity, enforceability

and infringement.  The other three are, at least in part, economic criteria.

Establishing that a plaintiff in a patent infringement suit has satisfied those three criteria

is likely to require economic analysis on par with that now routinely accepted by the courts for

damage calculations.7  Likewise, a defendant’s efforts to avoid an injunction against its

                                                
5 See Opinion:  Order on Plaintiff’s Motion for Preliminary Injunction, Amazon.com, Inc., Plaintiff, v.

Barnesandnoble.com, Inc., and Barnesandnoble.com, LLC, Defendants, No. C9901695P, United States District
Court for the Western District of Washington, Seattle Division, (1999 U.S. Dist. LEXIS 18660), December 1,
1999 (hereafter cited as “Amazon.com decision”), p. 58, ¶ 64.

6 See John G. Mills, “The Developing Standard for Irreparable Harm in Preliminary Injunctions to Prevent Patent
Infringement,” Journal of the Patent and Trademark Office Society, January 1999, 51-76, citing Illinois Tool
Works, Inc. v. Grip-Pak, Inc., 906 F.2d 679, 681 (Fed. Cir. 1990); and Hybritech, 849 F. 2d at 1451.

7 The economic principles for calculation of patent damages have been covered extensively elsewhere.  See, for
example, Addanki [1993, 1995], Beutel [1997], Rapp and Beutel [1996], and Stewart [1994].  We do not review
their discussions in depth here, but similar analyses may be required in order to consider adequately the criteria
for preliminary injunctive relief.



- 4-

n/e/r/a
Consulting Economists

allegedly infringing actions should include a detailed analysis of the likely effects of its actions

on the patent holder’s economic well-being and on public welfare (in addition to a

consideration of the validity and enforceability of the patent under dispute and the plausibility

of the plaintiff’s claim of infringement).  The accused infringer should also be prepared to

demonstrate what impact a preliminary injunction would have on its own financial position.

Here, we consider only two of the three economic issues required to be addressed in

connection with a request for a preliminary injunction:  the balance of hardships and the impact

of an injunction on public welfare.  Under certain simplifying assumptions, we can illustrate

when a patent holder will lose more due to the claimed infringement than an accused infringer

will gain and when the opposite will be true.  We can also generalize to some extent about

public-interest considerations.  We do not consider in this essay the interesting economic issue

of whether (and if so, when) the harm caused by infringement reasonably can be considered

“irreparable.”

We note that the standards of the Federal Circuit may differ from those of other courts.

For example, on balancing the burdens, Judge Richard Posner wrote in American Hospital

Supply Co. v. Hospital Products Limited 8 that an injunction should be granted if “the harm to

the plaintiff if the injunction is denied, multiplied by the probability that the…plaintiff…will

win at trial…exceeds the harm to the defendant if the injunction is granted.”9  Judge Posner’s

economic treatment of the balance of the burdens has received extensive consideration

elsewhere, and we do not duplicate that discussion here.10  His mathematical equation seems

broadly consistent with a combination of the Federal Circuit’s standards for balancing burdens

and assessing whether the patent owner has at least a reasonable likelihood of success on the

merits (criteria 2 and 3 above).  Judge Posner adds that separately the effect of an injunction on

nonparties (i.e., the public interest) should also be considered when calculating the cost of an

erroneous preliminary injunction.

                                                
8 780 F.2d 589.
9 See also Leubsdorf [1978] and, in comparison, Illinois Tool Works, Inc. v Grip-Pak Inc., 906 f.2d 679, 15

U.S.P.Q 2d 1307 (Fed. Cir. 1990).
10 See, for example, Audain [1990].  Also, for a theoretical introduction see Landes and Posner [1994].
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III. WHEN DOES THE PATENT HOLDER’S LOSS DUE TO “CONTINUING
INFRINGEMENT” EXCEED THE ALLEGED INFRINGER’S GAIN?

A patent grants to the patent holder the right to exclude others from employing the

technology embodied in the patent.  Without infringement or licensing, only the patent holder

exercises the rights of the patent in the marketplace.  An infringer may damage the patent

holder by using the patented technology without permission from and recompense to the patent

holder.  When is the ongoing exercise of patent rights by the infringer likely to harm the patent

holder by more than the infringer gains and therefore satisfy criterion three for injunctive

relief?  Economic reasoning points to a number of hypothetical situations in which this may be

the case.  In these instances and within the confines of our simplified economic “model,” the

patent holder may have grounds to argue that the balance of hardships favors preliminary

injunctive relief.

Analysis of this issue involves two steps.  First, one calculates the economic injury (if

any) the patent holder will bear between the date of an injunction and the conclusion of the

trial.  Second, one calculates the alleged infringer’s gain.  Both of these require calculation of

the firms’ profits with and without infringement.  If the alleged infringer produces only one

product (the accused product), if both firms have identical costs and technology, and if no other

firms produce a comparable product, the analysis is simplified considerably.  In this case, we

ask:  “If the infringer is excluded from the marketplace, will the patent holder earn higher

profits than the patent holder and infringer would earn together in the absence of an

injunction?”  If so, the patent is economically strong.  If it confers sufficient market power,11

the patent holder’s gain from an injunction will be greater than the infringer’s loss.

The market power conferred by a strong patent may allow a firm to increase profits by

charging a high price (relative to costs) or by price discriminating (charging different prices to

different customers).  The loss of this market power through infringement may decrease profits

due to price erosion or the inability to price discriminate.  If the patent is sufficiently strong

                                                
11 Throughout we use the term “market power” to refer to situations in which the price elasticity of demand (in

absolute value) is less than infinity and the term “market” to refer to the relevant set of competing products.
This definition differs from the definition employed to assess whether a firm has market power in a relevant
market for antitrust purposes, and, therefore, our use of the terms “monopoly” and “duopoly” may not
correspond to the use of those terms for antitrust purposes.  For more discussion, see Stewart [1994].
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(e.g., if the technology is valuable and the substitutes for the technology are few), infringement

may cost the patent holder more in lost profits than the infringer gains, in which case the patent

holder’s gain from an injunction will exceed the infringer’s loss.  In the next section, we

examine two hypothetical situations in which a patent is sufficiently strong to cause the patent

holder’s gain from an injunction to exceed the accused infringer’s loss.  We analyze a third

case in which product complementarity causes the balance-of-hardships test to favor the patent

holder, and we analyze a fourth case in which the existence of “acceptable non-infringing

alternatives” leads one to the opposite conclusion.12  In Section B, we consider a hypothetical

case in which “economies of scale” cause the patent holder’s gain from an injunction to exceed

the accused infringer’s loss.

A. Demand Factors

1. Price Erosion and the Law of Demand

If your client has a patent on a drug that treats a condition for which no other treatment

exists, then that patent may confer market power because (i) no viable economic substitutes for

the product exist,13 at least over some range of prices, and (ii) demand may be relatively

“inelastic” over that range of prices.  The law of demand states that if a firm increases the price

of its product, fewer units of its product will be demanded by consumers.  In a competitive

market — a market characterized by many firms selling an identical product — even a very

small relative price increase can reduce a firm’s sales significantly; the demand faced by that

firm is elastic.  In contrast, a firm with market power may lose only a few sales if it raises its

price above the “competitive” price.  While it loses some customers, it earns more on all of the

units it continues to sell.  In fact, the additional revenue from the higher price may exceed the

lost revenue from customers who choose not to purchase.  If so, demand at that price is said to

be inelastic.  The market power conferred by the patent, as embodied by the lack of economic

substitutes and inelastic demand at the competitive price, may allow the patent holder to charge

                                                
12  In reality, of course, market conditions are likely to be much more complicated than in our simplified model.

As with the calculation of damages, consideration of actual harm absent an injunction must rely on the careful
study of the specifics of the market at hand.

13 It is important to note the distinction between the infringing technical substitutes against which patents protect
and economic substitutes against which patents may or may not protect.



- 7-

n/e/r/a
Consulting Economists

a price well in excess of its costs.  Competition from an infringer may reduce the price charged

in the market.14  This is price erosion.

Table 1
Market Demand for a

Patented Drug

Price
(dollars)

Quantity
Demanded

(units)

1 6

2 5

3 4

4 3

5 2

6 1

An example will help to clarify this hypothetical market setting.  Imagine that at each

price, consumers demand the quantity of the drug given in Table 1.  The drug is produced by a

well known technology for a total cost — including an acceptable return on capital — of one

dollar per unit of output.  Then, in a competitive market the price will be equal to one dollar.

At the dollar price, six units of the drug will be sold and the revenue will be six dollars, just

equal to the total costs of production.15  If instead, the patent confers monopoly power in this

market, the patent holder maximizes its profits by charging four dollars per unit of the drug.16

                                                
14 In real-world markets, as opposed to the “textbook” market of our example, prices may be determined by factors

other than (or in addition to) the number of firms allegedly practicing a patent.  Generally, a detailed analysis of
the relevant market and its competitive structure will be required in order to determine the impact (if any) of
alleged infringement on the price of a patented product.

15 As we noted above, the cost of production includes a “normal” accounting profit as a market return on capital
invested.

16 All numerical examples are presented in a detailed appendix available from the authors upon request.
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The patent holder garners profits of nine dollars:

total profits = (price x quantity) – (unit cost x quantity) = (4 x 3) – (1 x 3) = 9.

The patent holder’s sales are subject to the law of demand.  Since the patent holder charges a

higher price than the competitive level, it will sell fewer units than in competition.

What is the effect of infringement in this market?  Instead of a patent-protected

monopoly, the market would have two active firms, a duopoly.  The impact of entry by the

infringer on the price and the quantity sold depends on the interaction of producers and

consumers in the market.  Without knowledge of the characteristics of this interaction we can

say only that the duopoly price would be no less than the competitive price and no greater than

the monopoly price.  Many economic textbook descriptions of duopoly competition yield

results in between; the duopolists charge a price below the monopoly price and above the

competitive price.  If so, infringement leads to price erosion.  Then, following the law of

demand, the total number of units sold by the duopolists will be above the monopoly quantity

and below the competitive quantity.  In this hypothetical duopoly market, the patent holder and

the infringer would each produce two units of the good, for a market supply of four units.17  As

we suggested, this is more than the monopolist (three units) and less than the competitive

market (six units).  Both charge three dollars per unit.

The important point in this example is that if a patent confers substantial market power,

then patent infringement may lead to price erosion:  the price charged during infringement may

be lower than the price in the “but-for” world.  This observation is germane to damages.  What

relevance does it have for the balance of hardships?  We showed that the monopolist has profits

of nine dollars.  Each duopolist makes a profit of four dollars:

profits = (price x quantity) – (unit cost x quantity) = (3 x 2) – (1 x 2) = 4.

                                                
17 We use the Cournot model, a common description of duopoly competition.  (See, e.g., Tirole [1989] for a review

of many of the standard oligopoly models, including the Cournot model.)  In our stylized example, the
infringer’s entry has no impact on market demand, but that will not be true if the infringer “expands” the market
by advertising or otherwise increasing demand for the products at issue.  Conversely, introduction of an
infringing product of inferior quality could in principle reduce market demand if it affected the expectations of
potential consumers.  Only fact-specific economic inquiry will be able to determine which conditions prevail in
real-world markets.
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Note that the sum of the patent holder’s and the infringer’s profits is eight dollars which is less

than patent holder’s profits of nine dollars absent infringement.18  The injury to the patentee is

five dollars in lost profits, calculated as the difference between the monopoly (or “but-for”)

profits and duopoly profits earned by the patentee.19  The infringer has profits of only four

dollars.  In this stylized example, the balance-of-hardships test favors the patent holder.20

2. Price Discrimination

A firm discriminates among customers on price if it charges different prices for the

same product to different customers.  A firm exercising market power conferred by a patent

may be able to price discriminate between customers.  For example, a drug manufacturer might

charge different prices for government-funded drug purchases and private, managed-care

purchases, or a medical equipment manufacturer might charge a lower price to a hospital that

will use its equipment less intensively.  Since buyers may be able to play sellers off each other,

price discrimination may be more difficult, or even impossible, with more than one seller.21

Therefore, the patent holder’s profits may be reduced during infringement and, during

infringement, the sum of the profits of the infringer and patent holder may be lower than the

profits of the patent holder acting alone.

Consider the example of a drug that is sold both to the government and the private

sector.  Table 2 outlines the demand by each consumer type at selected prices.

                                                
18 Recall that the Cournot model is just one model of many that describe duopoly competition.  The gap between

the monopoly profits and the sum of the duopoly profits will depend in part on the nature of competition
between the duopolists.

19 The duopolists would maximize profits by agreeing to charge the monopoly price and splitting the monopoly
profits.  Absent coordination, however, they will generally be less profitable than the monopolist.

20 In In re Mahurkar Patent Litigation, 28 U.S.P.Q.2d 1801 (N.D. Illinois, 1993), the court considered price
erosion as an effect of infringement.  In that case, Judge Easterbrook concluded that if infringement lowers the
market price, then the presence of the infringer in the market also affects the quantity demanded.  Specifically,
price erosion can increase sales of the product.  The calculation of damages should account for both the price
increase and the sales reduction absent infringement.

21 See Scherer and Ross [1990] for a discussion.
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Table 2
Market Demand by Customer Type

Price
(dollars)

Government
Demand
(units)

Private Sector
Demand
(units)

Total Market
Demand
(units)

2 34 29 63

4 30 27 57

6 26 25 51

8 22 23 45

10 18 21 39

12 14 19 33

14 10 17 27

16 6 15 21

18 2 13 15

20 0 11 11

As in the previous example, the unit cost of production is always one dollar and the

patent is assumed to confer monopoly power in the relevant market.  We assume that the

monopolist can charge different prices to government and private sector customers, since the

government, if it receives a relatively preferential price, faces restrictions on resale of its

purchases to private customers.  Why would a monopolist want to charge a different price to

the government?  Looking at Table 2, we see that for every dollar increase in price the private

sector reduces its demand by one unit.  For the same change in price, the government reduces

its demand by two units.  The government’s demand for the drug is more sensitive to price.

This sensitivity gives the firm an incentive to charge a lower price to the government and a

higher price to the private sector.22  If the government cannot resell to the private sector, then

                                                
22 In this example, the monopolist also has incentives to charge different prices to different private sector

customers.  If, for example, private sector customers face no resale restrictions, the opportunity to make a profit
through resale (arbitrage) may force the monopolist to charge a common private sector price.
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the firm will maximize its profits by charging a price of $10 for units purchased by the

government and $16 for units purchased by the private sector.  It will earn total profits of $387:

total profits =  (revenue from government sales) +

(revenue from private sector sales) – total costs =

(10 x 18) + (16 x 15) – (18 + 15) = 387.

If instead the firm charges only one price to all of its customers, it will set price equal to

$12 and sell 33 units for a total profit of $363.  The total number of units sold is the same as in

the case with price discrimination.  The government pays a higher price for fewer units and the

private sector pays a lower price for more units relative to the case with price discrimination.

The loss of the power to charge different prices to different customers reduces the profits of the

patent holder by $24.

Because (by assumption, in this example) consumers in the private sector can negotiate

with multiple sellers, entry by an infringing competitor restricts the ability of the patentee to

charge different prices to different customers.  Recall from the previous section that in this

example if a patent confers monopoly power on the patentee, then the sum of the profits earned

by the patent holder and an infringer is bounded above by the profits earned by the patent

holder alone.  So the loss of $24 from the inability to price discriminate is in addition to any

losses due to price erosion.

In this and the previous sections we discussed the impact of infringement on profits

when the patent confers market power to the holder.  In the next section, we discuss a demand-

side factor that does not rely on market power from the patent.

3. Sales of Complementary Goods

Sometimes firms sell goods together that are economic complements.  Two products are

complements if a price decrease on one good ultimately increases the quantity demanded of the

other good.  Complements include products that are used together in most applications.  For

example, automobiles may be purchased with maintenance programs.  In the extreme the two

products may be available only as a pair (as in the case of right and left shoes).  If a firm loses

sales on a patented product, it may also lose sales (and the associated profits) on a non-patented

complementary good, such as a maintenance program, that it sells with the patented good.
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Imagine that your client has a patent on high-tech bolts used in airframe manufacturing.

In fifty percent of the uses of these bolts, a nut is required.  The nuts are not patented and have

many uses in addition to (sometimes) being used with your client’s patented airframe bolt.

They are made and sold by a large number of firms, including your client, but the convenience

of “one-stop shopping” means that your client sells 40 non-patented nuts, on average, with each

100 patented bolts it sells.  The patent holder’s sales force specializes in selling bolts and

makes no sales of nuts except when they are “convoyed” by the sale of patented bolts.  Your

client earns one dollar in incremental profit on a sale of a bolt and twenty-five cents on a nut.

But for infringement, the firm would sell 100 bolts and 40 nuts for a total incremental profit of

$110.  With infringement the firm sells only 50 bolts and 20 nuts for a total profit of $55.  Then

the firm has lost profits of $50 from bolts and $5.00 from nuts for a total of $55 in lost

profits.23  The infringer makes only bolts.  It has profits of $50 from its infringing sales of

bolts but no profits on nuts.  As in the previous two examples, the gain to the infringer is less

than the harm to the patent holder, since the infringer does not make profits at least as large as

the patent holder’s losses on sales of the complementary good.

4. The Impact of “Acceptable Non-Infringing Alternatives”

We close this section with an example in which the patent holder’s gain from a

preliminary injunction is necessarily less than the accused infringer’s loss if we maintain our

assumption that the two parties have the same technology and cost structure.  In this example,

we assume that the relevant market contains a number of non-infringing alternatives that are

acceptable to consumers of the accused product.  Because of this, we assume that if the accused

product were removed from the market, the patent holder would gain only a portion of the

accused sales.

Suppose, for example, that of the 100 units the accused infringer sells each month the

patent holder could reasonably expect to gain 40, with the remaining 60 units more likely to be

                                                
23 By construction, there is no doubt that the hypothetical plaintiff in this case has lost profits of $55.  Whether, as

a matter of law, the patent holder would be entitled to $55 in “lost-profits damages” is not clear, however, since
we have made no assumptions regarding “foreseeability” and “functional” relationships, two factors which we
understand may affect the legal entitlement to lost profits on convoyed sales.  See Rite-Hite Corp. v. Kelley Co.,
1995 U.S. App. LEXIS 14681 (Fed. Cir. 1995).
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sold by suppliers of similar — but non-accused — products.  If both patent holder and accused

infringer earn an incremental profit of one dollar per unit,24 then an injunction will cost the

accused infringer $100 per month, while the patent holder will gain just $40 per month.  In this

instance, the balance-of-hardships test favors the accused infringer.

B. A Supply Factor:  Set-up Costs and Economies of Scale

The profits of a firm depend on the price it is able to charge in the market, the quantity

of consumers who purchase at that price, and the cost of producing the goods for sale.  The

previous section focused on the first two factors.  In this section we consider the effect of

infringement on the firm’s costs, particularly if the firm’s production is characterized by set-up

costs and/or economies of scale.

When the average cost of producing a unit of the good falls as it produces more units of

the good, the firm’s production technology is characterized by economies of scale over that

range of production.  Take again the example of the bolt manufacturer (ignoring for this section

the sales of nuts).  The production technology employed by the firm requires a monthly

investment (a “set-up” cost) of $25.  The factory can produce up to 500 bolts per month.  The

incremental cost (e.g., the cost of the additional labor and materials) is 25 cents per bolt.  Table

3 shows the total and average (per unit) costs for different production quantities.  While the

total cost increases with the number of units produced, the average cost falls from $2.75 per

unit for ten units to $0.75 for 50 units.  The lowest unit cost is reached at the plant capacity;

production of 500 units per month costs $0.30 per unit.

                                                
24 We assume in this example that, because of competition from the non-infringing alternative products, the patent

holder would not be able to increase the price of its product if the accused product were taken from the market.
In real-world markets such an assumption might — or might not — be reasonable, depending upon the degree of
competition provided by the accused product and the non-infringing alternatives.



- 14-

n/e/r/a
Consulting Economists

Table 3
Costs of Manufacturing:  An Example of Economies of Scale

Quantity Manufactured
(units)

Total Manufacturing
Cost

(dollars)

Average Manufacturing
Cost

(dollars per unit)

10 27.50 2.75

20 30.00 1.50

30 32.50 1.08

40 35.00 0.88

50 37.50 0.75

60 40.00 0.67

70 42.50 0.61

80 45.00 0.56

90 47.50 0.53

100 50.00 0.50

Now, if both the patentee and the infringer produce 50 units per month and sell their outputs for

one dollar per unit, they each earn profits of $12.50:

total profits = (price x quantity) – cost = 1 x 50 – (25 + 50 x 0.25) = 50 – 37.50 = 12.50.

The total industry profits are $25.

But for infringement, the patent holder at least could make the additional profits on the

units sold by the infringer since it has the manufacturing capacity.  If so, its profits would be at

least

total profits = (price x quantity) – cost = 1 x 100 – (25 + 100 x 0.25) = 100 – 50 = 50.

The per-unit cost drops by one-third when all of industry output is handled in one

factory due to the “economies of scale” in manufacturing — in this case the elimination of $25

in duplicative set-up costs.  Again, the total industry profits during infringement ($25) are

lower than the patent holder’s profits in the “but-for” world ($50).  The injury to the patent
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holder from infringement is $37.50 (= 50 – 12.50), considerably greater than the infringer’s

gain.25

C. Did the Amazon.com Patent Confer Market Power?

Although we are not familiar with all of the facts of the Amazon.com case mentioned

above, the evidence presented to the Court persuaded Judge Pechman that (1) the invention

claimed by the patent was likely to have an important impact on demand for the parties’

products and (2) the balance of hardships in that case favored the patent holder.  “Without this

injunction,” she wrote, “Amazon.com will lose the primary value of the 1-Click® option:  its

role in distinguishing the Amazon.com site from the site of a key competitor.”26  Further, in

Judge Pechman’s view:  “As many as 10 million new users are expected to make their first on-

line purchases during the 1999 holiday season.  Millions of these new customers are likely to

be shopping at Amazon.com and Barnesandnoble.com for the first time.  Long-term success in

e-commerce depends on establishing positive relationships with these new on-line buyers now,

to preserve the ability to compete effectively for future sales . . .”27

Unfortunately, Judge Pechman’s written opinion contains too few details to allow one

to determine whether she was right to conclude that the balance-of-hardships test favored

Amazon.com.  Her conclusion that “Barnesandnoble.com can modify its ‘Express Lane’ feature

with relative ease to avoid infringement . . . by simply requiring users to take an additional

action to confirm orders”28 largely misses the point.  “Relative ease” in this context refers to the

direct cost of moving to a non-infringing alternative, not to the profits that would be lost by

Barnesandnoble.com if it abandoned its “Express Lane” feature.  Of course, the factors for

“long-term success” cited by Judge Pechman likely would apply equally to

Barnesandnoble.com and its profits.  If, absent infringement, Amazon.com’s invention gave it

market power in a properly defined relevant market, and if total profits were less than

                                                
25 See, in contrast, Illinois Tool Works, Inc. v Grip-Pak Inc., 906 f.2d 679, 15 U.S.P.Q 2d 1307 (Fed. Cir. 1990)

[affirming district court’s refusal to grant a preliminary injunction because, among other things, “a grant might
destroy Grip-Pak while a denial would leave ITW a going concern”].

26 Amazon.com decision, p. 59, ¶ 66.
27 ibid., p. 27, ¶ 49 (citations omitted).
28 ibid., pp. 58-59, ¶ 65.
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Amazon.com could have earned absent the alleged infringement by Barnesandnoble.com, then

Judge Pechman was right to conclude that the balance-of-hardships test favored Amazon.com.

Otherwise, a more fact-specific analysis would be required to determine if there was economic

support for her conclusion.

IV. THE PUBLIC INTEREST IN A REQUEST FOR A PRELIMINARY
INJUNCTION

Thus far, we have focused only on the relative impact of a preliminary injunction on the

patent holder and the alleged infringer.  One motivation for patent protection is the creation of

incentives (in the form of profits) for innovation that improves the public welfare.  Economic

analysis has implications for the weighing of the public interest as well as the balance of the

burdens on patentee and alleged infringer.

From an economic perspective, the elimination of a desired product or service from the

marketplace necessarily reduces some consumers’ welfare.  Generally, one would expect the

public interest to be well served by such an exclusion only if a substantial compensating benefit

would be gained as a result of restricting consumer choice.  The public-policy justification for

government enforcement of a patent holder’s “right to exclude” rests on the belief that (1)

intellectual property protection will stimulate invention and innovation and (2) in the long run

the gains from innovation will more than compensate for the loss in consumer welfare brought

about by the exclusion of goods or services accused of patent infringement.  Because there is an

economic cost associated with the exclusion of a good or service that consumers desire,

however, it seems clear that accused goods or services should not be precipitously excluded

from the marketplace.

The tension between the welfare gains from increased competition and consumer choice

on the one hand and the welfare gains from patent protection and innovative activity on the

other was emphasized by Professor Joseph Stiglitz, former chairman of the Council of

Economic Advisors, in his opening speech at Federal Trade Commission (FTC) hearings on

competition and consumer protection policy in the global marketplace (FTC [1996], p. S-57):

We often talk about how important patents are to promote
innovation, because without patents, people don’t appropriate the
returns to their innovation activity, and I certainly very strongly
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subscribe to that . . .  On the other hand, some people jump from
that to the conclusion that the broader the patent rights are, the
better it is for innovation, and that isn’t always correct, because we
have an innovation system in which one innovation builds on
another.  If you get monopoly rights down at the bottom, you may
stifle competition that uses those patents later on, and so . . . the
breadth and utilization of patent rights can be used not only to
stifle competition, but also have adverse effects in the long run on
innovation.  We have to strike a balance.

That competition not only enhances economic welfare but may also itself stimulate innovation

has been emphasized by Professor F. M. Scherer of Harvard University, author of a large

number of scholarly studies on the causes and benefits of innovative activity (FTC, p. S-58).

Based on research in this area (including his own), Professor Scherer concluded that for many

companies, one basic incentive to engage in R&D is competition:  “If you don’t keep running

on the treadmill, you’re going to be thrown off.” 29

The Federal Trade Commission staff wrote in the Conclusion to the chapter in its report

that dealt with innovation, intellectual property and competition (p. S-60):

These sources [referring to the numerous studies and witnesses
cited in the chapter] suggest that both competition and intellectual
property protection have important roles to play in driving
innovation.  Intellectual property protection appears to spur
innovation — especially in particular industries — but also may
inhibit successive innovation in some circumstances.

The exclusion of a firm’s product or process that has been judged to infringe a

competitor’s patent may well be a reasonable price for society to pay for the additional

innovation that strong enforcement of valid patents is likely to promote.  However, it seems

imprudent to exclude products that have not yet been found to infringe unless there is clear and

convincing evidence that (a) sales of the accused product will cause substantial, irreparable

harm to the patent holder and (b) any harm suffered by the accused infringer will be small in

                                                
29 This tension is discussed by the courts in, e.g., R.M. & G. Products v. R.E.F. Golf Co., 32 USPQ 2d 1220 (N.D.

Ohio 1994) [“Although public interest is served by enforcing a valid patent, public interest is also served by
promoting competition.”]. Also see Judge Newman’s concurring opinion in Hilton Davis Chemical Co. v.
Warner-Jenkinson Company, Inc., www.law.emory.edu/fedcircuit/aug95/93-1088.html (Fed. Cir. 1995) [“In
thinking about the effect of the doctrine of equivalents on both innovators and competitors, one must consider
how technology, the patent system, and competition interact.”]
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comparison.  Economists widely agree that the exclusion of a product from the marketplace

reduces consumer welfare; no such unanimity exists regarding the effects of such an exclusion

on the incentives to innovate.

V. CONCLUSION

In order to obtain a preliminary injunction against patent infringement, a patent holder

must demonstrate that the balance of four factors favors the grant of the injunction:30

(1) Whether the patent owner will have an adequate remedy at law or will be
irreparably harmed if a preliminary injunction does not issue;

(2) Whether the patent owner has at least a reasonable likelihood of success on the
merits;

(3) Whether the threatened injury to the patent owner outweighs the threatened
harm that the injunction may inflict upon the alleged infringer; [and]

(4) Whether the granting of a preliminary injunction will serve the public interest.

Three of these criteria — criteria (1), (3) and (4) — are, at least in part, economic

considerations.  As a general proposition, it will not be possible to analyze them correctly

without economic analysis on par with that required to calculate accurately the damages caused

by infringement.

In this essay we have focused primarily on criterion (3), illustrating with a number of

stylized examples some instances in which demand-side or supply-side market conditions

ensure that a patent holder will (or will not) lose greater profits as a result of continuing

infringement than the accused infringer would lose as a result of an injunction.  Real-world

markets are never as simple as our textbook examples, but it is our hope that even these highly

stylized examples will shed light on the approach one should take to determine whether a

preliminary injunction would, or would not, impose a larger burden on an alleged infringer than

continuing (alleged) infringement would impose on the patent holder.  Factors to consider in

first assessing this issue may include

                                                
30 See footnote 6.
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• the effect on price of alleged infringement (e.g., whether alleged infringement led to
price erosion or the loss of the ability to engage in price discrimination);

• the effect of allegedly infringing sales on the extent of demand (e.g., whether the
alleged infringer “expanded the market” through a larger sales channel);

• the effect of alleged infringement on production costs of the patent holder;

• the effect of alleged infringement on sales of related items;

• the presence of “noninfringing alternatives” to the patented product; and

• the economic resources of the alleged infringer to satisfy the make-whole standard
of economic relief.

Because consumers value the products they buy, a preliminary injunction imposes costs

not just on an alleged infringer but also on consumers and society at large.  Recent economic

research emphasizes that competition in “high-tech” industries enhances consumer welfare, and

that no reduction in innovation is necessarily present as result of competition.  A preliminary

injunction therefore removes from the marketplace not only a desired product but also a

potential spur to greater innovation.  Such a step seems reasonable only if it has been

demonstrated that the patent holder is very likely to prevail in its infringement lawsuit; sales of

the accused product will cause substantial, irreparable harm to the patent holder; and any harm

suffered by the accused infringer will be small in comparison.
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