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Determining the appropriate royalty in a technol- 
ogy licensing negotiation requires technical inputs to 
an economic problem. The technical aspect arises 
because the "correct" royalty depends on the ways in 
which the technology trades off physical possibilities 
and constraints, the means by which it interacts with 
the remainder of the production process or product 
features, and the dimensions in which its perfor- 
mance is superior or inferior to alternative technolo- 
gies. The fundamental problem is an economic one 
because, in a market setting, these technical parame- 
ters implicitly define unobserved prices (economists 
call them "shadow prices") corresponding to the costs 
and benefits of using the technology. Conducted by 
informed parties, an appropriate arm's length negoti- 
ation brings these component prices out of the shad- 
ows by placing an agreed-on, aggregate value on the 
technology, as well as creating a value-maximizing 
structure for the contract. 

In most cases the "market" (i.e., knowledgeable 
business people seeking to maximize profits) sets the 
value of a patented technology through arm's-length 
bargaining. But in some cases, parties cannot agree 
on the value of the technology, whether it is necessary 
for a particular purpose, or even what it is. These 
cases result in patent infringement litigation. We are 
thus interested in the special case that often arises in 

such litigation: Setting a reasonable royalty for 
infringing sales after the fact, via a hypothetical nego- 
tiation between the parties. The purpose of this arti- 
cle is to explore the economics of bargaining and its 
relation to royalty determination for damages pur- 
poses. We argue that economic models of the bar- 
gaining process can help shed some light on the 
difficult problem of valuing a technology when a mar- 
ket-determined value does not already exist. 

We acknowledge that the economics of bargaining 
is not as well developed as some other areas of micro- 
economics, and we are cautious not to draw too sharp 
conclusions from the economic literature as it cur- 
rently stands. Nonetheless, we suggest that one can 
usefully apply certain lessons from economic theory 
in real situations, and in many cases a little structure 
from economics goes a long way to help solve the ana- 
lytical problem. We make this argument by first 
reviewing some of the results from the economic lit- 
erature on the subject, and then examining certain 
key patent decisions to guide our application of the 
theory. Next, we discuss some of the methods by 
which courts and practitioners address the negotia- 
tion of a hypothetical license, which are suggestive of 
a variety of approaches, not all of which are econom- 
ically sound. We thus make two general points: (1) 
economics can help in setting out a consistent 
approach for use in practical problems, and (2) it can 
be used to illuminate some of the arguments used in 
prior cases. 

The Economic Treatment 
of Bargaining 

Bargaining Solutions 
Economic models of bargaining situations typi- 

cally strip away most of the idiosyncratic features 
that are present in any individual bargaining con- 
text, and focus only on the general factors that 
determine the parties' payoffs. In broad terms, 
these factors can be placed into two categories: 
those that affect the joint payoff from cooperation, 
and those that affect the individual payoffs if the 
parties fail to cooperate. The joint payoff is 
referred to as the "bargaining surplus," while the 
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latter are variously termed "threat points," "dis- 
agreement payoffs," or "outside options." Eco- 
nomically speaking, a bargain is nothing more 
than an agreed split of the bargaining surplus that 
is consistent with (and superior to) each party's 
individual disagreement payoff. Economists have 
recognized that in many cases bargaining prob- 
lems may be hard or even impossible to solve, 
especially when each side has information that is 
not available to the other.' However, in the special 
case in which both sides to the transaction have 
"complete information,"* economists have derived 
some useful ways to attack the question. 

To take a simple example of the type of problem 
we have in mind, imagine a licensing negotiation 
in which the licensor owns a patent and has no 
production facilities (nor any realistic prospects 
for obtaining them), and a potential licensee has 
the necessary capital with which to build produc- 
tion facilities. If the parties agree on a licensing 
contract the patent in question can produce a 
product that will generate $10 million in profits. In 
the baseline case, suppose that the licensee has no 
alternative production plans, which we take to 
imply zero profits. Both sides are aware of the 
market value from cooperating, as well as the 
value to the licensee of not producing. Then, all 
other things equal, it is reasonable to expect the 
parties to split the $10 million surplus 50150, with 
the licensee paying the licensor a $5 million roy- 
alty. The standard economic models predict this 
outcome as well. 

Suppose instead that the potential licensee has 
access to an inferior (and non-infringing) "in- 
house" technology that will generate just $4 mil- 
lion in profits. Again, both sides are aware of the 
value of the two options. What agreement will the 
parties reach? Intuitively, one expects that the 
availability of the alternative technology enhances 
the licensee's bargaining power, reduces his will- 
ingness to pay, and should result in a lower license 
~ a y m e n t . ~  Similarly, if the prospective licensee's 
alternative generated $8 million in profits rather 
than $4 million, one would expect his willingness 
to pay to fall further. The basic models used by 
economists to solve this type of bargaining "game" 
reproduce this intuition: An increase in the value 
of the disagreement outcome for one party leads to 
a higher payoff for that party. 

The first and most commonly used model is 
called the Nash bargaining s~lut ion.~ Under the 
Nash solution each party receives his disagree- 
ment payoff plus one-half of the "gains from 
trade," which is simply the bargaining surplus net 
of the disagreement pay~f f .~  In our initial example, 
when the licensee possesses a low-value alternative 
technology, the payoffs to the licensor and licensee 
are easy to characterize under Nash bargaining: 
the licensor should receive a payoff (in the form of 

a royalty payment) of 0 + 112[10 - 41 = $3 million, 
while the licensee should receive a payoff (in the 
form of net profits) of 4 + 1/2[10 - 41 = $7 million. 
The Nash solution embodies the intuitive property 
that a party's payoff from reaching an agreement 
should increase with the value of his outside alter- 
native to the agreement. If the licensee's alternative 
technology instead produced $8 million in profits, 
the payoffs would be a royalty payment of 0 + 
112[10 - 81 = $1 million to the licensor, with 8 + 
112[10 - 81 = $9 million remaining for the li~ensee.~ 

The second principal solution concept for bar- 
gaining situations is called the outside option 
model. Loosely speaking, while the Nash model 
interprets disagreement payoffs as "preserving the 
status quo," the outside option model treats the 
parties' disagreement payoffs as constraints on 
moving away from the status quo, in a sense that 
we make more precise below. For now, we note 
that the choice of bargaining solution has a real 
impact on the payoffs that the bargaining parties 
can be expected to receive. In our benchmark 
model of licensing, in which the in-house technol- 
ogy yields a profit of $4 million, the outside option 
model predicts that the parties will simply split the 
total gross surplus 50150, as the licensee's value 
from doing so exceeds the value of the outside 
option. Thus each party receives a payoff of $5 mil- 
lion, which clearly is also the royalty paid by the 
licensee. In such a case it is sometimes said that 
the licensee's outside option is not binding, 
because, being less valuable than a simple split of 
the gross surplus, it does not constrain the out- 
come. On the other hand, when the in-house tech- 
nology is more valuable ($8 million), this 
constrains the payoffs that the parties will accept. 
Here, the outside option model predicts that the 
licensor and licensee will agree on a payoff that 
leaves the licensee as well off as if he had selected 
his outside option. This outcome implies a payoff 
to the licensee of $8 million, and a $2 million roy- 
alty payment to the licensor. 

To summarize, we observe an important differ- 
ence between the two models in the way changes 
in disagreement payoffs are built into the bargain- 
ing solutions. A "low" disagreement payoff (i.e., 
less than the payoff from a 50150 split) affects the 
Nash payoffs, but not the outside option payoffs. A 
"high disagreement payoff constrains a party's 
payoff in the outside option framework and com- 
pletely determines that payoff. In this latter case 
we observe that the royalty payment in our simple 
licensing example is higher when using the outside 
option concept than from the Nash solution; in 
fact, it is twice as high. The reason is that the Nash 
payoff is always equal to the disagreement payoff 
plus one-half of the gains from trade; under the 
outside option model, the licensor captures all of 
the remaining gains from trade. In our simple 
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example, the licensee is always better off, or no 
worse off, under the Nash model than under the 
outside option model. 

Exhibit 1 summarizes the payoff to the licensee 
and the royalty paid to the licensor under the two 
models, in each of three cases: when the licensee 
has no alternative, when the alternative has rela- 
tively low value, and when the alternative has a 
high value. 

Exhibit 1-Division of Surplus under Nash and Out- 
side Option Models (Payoff to Licensee, Royalty to 
Licensor) 

Gross surplus = 10 
Bargaining Model 

Value of licensee's 
alternative technology Nash Outside option 

0 (5P5) (5, 5) 
4 (7>3) (5?5) 
8 (9, 1) (8,2) 

Choosing the Appropriate Solution 
Having reviewed the consequences of using one 

bargaining solution or the other, we are left to ask: 
Which is most appropriate to use in practical situa- 
tions? It turns out that the choice of model depends 
on the particulars of the situation to be analyzed. 
Recent research in game theory has shown that both 
bargaining solutions are special cases of a more gen- 
eral bargaining model in which parties alternate in 
making offers to each other, and then accept or reject 
these offers.' Interestingly, the Nash solution is the 
natural outcome of the bargaining model in which 
the parties can earn their disagreement payoffs 
before they reach an agreement, while bargaining 
continues in the hope of permanent agreement.8 For 
example, during a labor dispute the owner of a sports 
league may threaten to use (and may use) replace- 
ment players as a temporary measure to enhance its 
bargaining power. In contrast, the outside option 
solution arises when taking up the alternative payoff 
ends bargaining alt~gether.~ An example would be a 
one-time negotiation over the price for one batch of 
goods, when the buyer has alternative suppliers. The 
implication is that the proper solution depends on the 
application at hand. 

These contrasting examples suggest some general 
observations that relate to licensing negotiations. 
First, in a simple situation in which a licensor and 
licensee are bargaining over a royalty payment for the 
use of a patent in a one-off production run, it may be 
more realistic to find the appropriate payment using 
the outside option solution. This is because by con- 
struction, taking up the alternative would render the 
patented technology irrelevant. Second in the (likely 
more common) situation when production and sale 
occur over an extended period of time, one can imag- 

ine circumstances under which either model would 
be appropriate. The outside option model might suit 
cases in which taking up the alternative technology 
would lead to a long-term dispute over whether it is 
infringing or not, and thus to a cessation of meaning- 
ful licensing negotiations for a long period, or to a sit- 
uation in which the licensor is choosing from among 
exclusive licensees. On the other hand, if the alterna- 
tive can be used as a stopgap measure simply to tide 
the licensee over until an agreement is reached, or a 
better technological alternative can be developed, 
then the Nash solution may be more accurate. Third, 
although we might intuitively expect that the 
licensee's ability to terminate bargaining permanently 
by taking up an alternative technology would tend to 
increase its bargaining power, the opposite is true; in 
general, the licensee's royalty payment is higher 
under the outside option model than under the Nash 
model. Choosing the model that properly suits the sit- 
uation thus has a meaningful impact. 

These remarks concern actual licensing negotia- 
tions. Conversely, we ask how to characterize the 
hypothetical licensing negotiation contemplated in 
patent damages cases. 

The Hypothetical License 

Royalty Determination in Patent 
Damages Cases 

In a successful patent infringement case, the defen- 
dant must pay "damages adequate to compensate for 
the infringement, but in no event less than a reason- 
able royalty for the use made of the invention by the 
infringecVi0 When the patentee proves that infringe- 
ment caused lost sales, forced a lower price, or 
increased costs, he may recover lost profits. If the 
patentee cannot meet the burden of proof to recover 
lost profits, then damages take the form of a reason- 
able royalty.." 

In determining this hypothetical royalty, it is 
important to contrast the intermediate division of the 
gains from the use of the invention, which evidently 
was what Congress intended, with the more one- 
sided divisions that Congress has imposed in other 
intellectual property contexts, and that generally have 
been rejected by the courts in the patent context. For 
example, the copyright statute awards actual dam- 
ages plus "any profits of the infringer that are attrib- 
utable to the infringement and are not taken into 
account in computing the actual  damage^."'^ This 
procedure awards the surplus to the copyright holder. 
On the other hand, the courts have also held that: 

The setting of a reasonable royalty after 
infringement cannot be treated . . . as the 
equivalent of ordinary royalty negotiations 
among truly "willing" patent owners and 
licensees. That view would constitute a pre- 
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tense that the infringement never happened. 
It would also make an election to infringe a 
handy means for competitors to impose a 
"compulsory license" policy upon every 
patent owner.13 

Permitting the infringer to impose a "compulsory 
license" and to pay only what he might have had to 
pay in the course of "ordinary royalty negotiations" 
awards 100 percent of the gains over and above the 
compulsory license fee to the infringer. The patent 
statute thus contemplates an intermediate sharing of 
the surplus created by the infringer. 

The key question is: In the absence of an estab- 
lished royalty, how are damages to be calculated? The 
landmark case in reasonable royalty determination 
contemplates a hypothetical negotiation between 
patentee and infringer as a method of arriving at a 
figure: 

The amount that a licensor (such as the 
  at en tee) and a licensee (such as the 
lnfringerj would have agreed' upon (at the 
time the infringement began) if both had 
been reasonably and voluntarily trying to 
reach an aueement: that is. the amount 
which a Druvdent licensee-whb desired. as a 
businessLproposition, to obtain a license to 
manufacture and sell a particular article 
embodying the patented invention-would 
have been willing to pay as a royalty and yet 
be able to make a reasonable profit and which 
amount would have been acceptable by a 
prudent patentee who was willing to grant a 
license.I4 

This framing of the problem suggests that, to the 
extent possible, the court should approach the hypo- 
thetical negotiation as an attempt to replicate a mar- 
ket situation where none existed. The opinion by the 
Georgia-Pacific court reinforces this view: 

Where a willing licensor and a willing 
licensee are negotiating for a royalty, the 
hypothetical negotiations would not occur in 
a vacuum of pure logic. They would involve a 
market place confrontation of the parties, the 
outcome of which would depend upon such 
factors as their relative bargaining strength; 
the anticipated amount of profits that the 
prospective licensor reasonably thinks he 
would lose as a result of licensing the patent 
as compared to the anticipated royalty 
income; the anticipated amount of net profits 
that the prospective licensee reasonably thinks 
he will make; the commercial past perfor- 
mance of the invention in terms of public 
acceptance and profits; the market to be 
tapped; and any other economic factor that 
normally prudent businessmen would, under 
similar circumstances, take into consideration 

in negotiating the hypothetical license.15 

Certainly, this passage indicates that economic 
determinants of the overall bargaining surplus (such 
as "the anticipated amount of net profits" and "the 
market to be tapped) are germane. The reference to 
"bargaining strength" hints at the relevance of other 
economic alternatives, which we have previously dis- 
cussed. The Georgia-Pacific court pointed to "the 
anticipated amount of profits that the prospective 
licensor reasonably thinks he would lose as a result of 
licensing the patent," which characterizes the paten- 
tee's disagreement point in analyzing the hypothetical 
bargain. We would argue that the court also sought to 
take the infringer's alternatives into account by allow- 
ing for such factors as "the net profits that the 
prospective licensee reasonably thinks he will make," 
and "the utility and advantages of the patent property 
over the old modes or devices."16 

Building on our economic discussion, we thus find 
three aspects of the Georgia-Pacific hypothetical 
negotiation of interest. First, the parties must reach 
agreement on the eve of infringement, though they 
did not in fact. Thus, opting out of the hypothetical 
negotiation is not possible. Second, the patentee's 
alternatives, and particularly his anticipated lost prof- 
its, are to be explicitly considered in arriving at a rea- 
sonable royalty. (We return to the appropriate means 
of dividing compensation between lost profits and a 
reasonable royalty subsequently.) Third, the 
infringer's alternatives, and thus his disagreement 
payoff, are definitely relevant from an economic per- 
spective under any plausible negotiating scenario, 
and are also considered among the Georgia-Pacific 
factors.17 The next sections discuss these three aspects 
in turn. 

Mandatory Agreement and the 
Appropriate Bargaining Solution 

With respect to mandatory agreement, we note 
that there is an interesting tension in the legal stan- 
dard. This standard approximates the market value of 
the technology on the eve of infringement. The licen- 
sor and licensee are assumed to be willing to enter a 
"prudentJ' (i.e., market-consistent) agreement, and 
moreover are not under any special compulsion to 
come to terms.'' But by finding infringement of a 
valid patent, the court has imputed to the infringer an 
irrevocable commitment to the patented technology, 
and to the patentee an irrevocable commitment to 
license. Constraining the parties to reach agreement 
means neither can threaten to take up a permanent 
alternative. In sum, though it is appropriate to 
account for the parties' alternatives (because these 
reflect real factors that help determine the payment 
the parties would have arrived at), the treatment of 
alternatives must be consistent with the constraint to 
reach an agreement. The Nash bargaining solution is 
thus the more appropriate of our two solutions; it 
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allows for alternatives to affect payoffs but does not 
allow for a permanent breakdown in negotiations. 

Applying the Nash solution is also consistent with 
the assumed information structure at the time of the 
hypothetical negotiation. Economic theory recog- 
nizes that bargaining outcomes can be indeterminate 
when the parties possess private information in cer- 
tain  dimension^.'^ In the context of the hypothetical 
negotiation we can conveniently sidestep this prob- 
lem, because for practical purposes there can be no 
private information at the damages stage of litigation. 
The validity and infringement of the patent are no 
longer in question, and the parties involved are 
assumed to have access to additional information 
that they might not actually have known on the eve of 
infringement.20, 2' Thus we can apply methods appro- 
priate to the case of complete information (such as 
the Nash solution). 

The economic significance of using the Nash solu- 
tion in the hypothetical license situation is that even 
relatively small outside alternatives have an impact 
on the division of surplus. Recall from our discussion 
of bargaining economics that under the outside 
option solution, the only time a bargaining party's 
alternative payoff affects the split of surplus is when 
it acts as a constraint, i.e., when it exceeds the simple 
50150 payoff. If the value of the party's outside option 
is less, it has no impact on the payoff. In contrast, the 
Nash solution accounts for even low-value outside 
alternatives in dividing the bargaining surplus. This 
can make a great deal of difference in practice. To see 
this, recall that when the infringer has an alternative 
technology available that yields profits of $4 million, 
the outside option solution implies a royalty of $5 
million (i.e., half of the total surplus of $10 million), 
while Nash bargaining yields a royalty of $3 million. 
Thus, in this simple example the royalty predicted by 
the Nash solution is fully 40 percent lower than the 
royalty from the simple split called for by the outside 
option solution. The reason is that, even though the 
outside alternative is not valuable relative to the 
patented technology, it still has some value, which 
should be accounted for in determining the appropri- 
ate royalty. 

The Patentee's Alternatives 
We next incorporate the patentee's foregone profits 

in the disagreement payoff. These profits are clearly 
not an issue in the situation when the patentee does not 
compete with the infringer in the product market; in 
this case the patentee's disagreement payoff would sim- 
ply be zero (as in the examples ab~ve)?~ When the 
patentee does produce, it may be appropriate to con- 
sider the profits he would have received in the absence 
of licensing, if the patentee can prove that he lost prof- 
i t ~ . ~ ~  In Panduit, the Sixth Circuit held that foregone 
profits may be taken into account in setting a royalty 
rate, even when the patentee has failed to meet this 
burden of proof. Thus, if a producing patentee's profits 

would be affected in some way by a licensed infringer, 
even if the amount is not precisely quantifiable, this 
effect should be taken into account in setting a royalty. 
We are willing to believe that there may be occasions 
where it is appropriate to consider a patentee's possible 
lost profits in determining a reasonable royalty, even 
when lost profits have not been proved to the required 
legal standard.24 However, for the practical purpose of 
finding the disagreement point in the bargaining nego- 
tiation, a patentee that has failed to prove lost profits 
cannot hope to prove what he would have earned in the 
absence of licensing, as these are the same thing. Thus 
the lost profits standard does not appear to be helpful 
in resolving the strictly economic problem of royalty 
determination. 

In light of this, we argue that there are at least two 
common cases where the patentee's "but for" profits 
should not be used to determine its bargaining power. 
The first concerns the situation in which lost profits are 
determined based on market shares. In Mor-Flo the 
Federal Circuit approved a division of infringing sales, 
based on a market share approach, between those that 
the patentee could prove it would have made (for 
which it recovered lost profits), and those that would 
have been made by other non-infringing competitors 
(which earned a reasonable r~yalty)?~ In itself, this 
approach is economically justifiable, assuming that the 
royalty is determined properly. Specifically, patentee 
profits should not be taken into account in setting this 
royalty, because by definition there is insufficient rea- 
son to believe that the patentee could have made these 
sales. It is also worth remarking that a correctly deter- 
mined royalty on these sales does not overcompensate 
the patentee, as some have argued.26 The patent statute 
calls for damages based on "the use made of the inven- 
tion by the infringer," and thus some royalty should be 
assessed for sales that would have been made by other 
market participants in the absence of inf~ingement.~' 

Patentee profits should also not be taken into 
account if certain sales have been explicitly excluded 
from the lost profits category for other reasons. For 
example, in Rite-Hite the patentee was unable to 
recover lost profits on 502 infringing sales because it 
could not prove that its sales staff was likely to have 
made every infringing sale.28 Either the patentee's sales 
staff did not first contact the infringing purchaser in 
each of these cases, or the customer expressed some 
interest in products made by other  manufacturer^.^^ 
Further, the district court "corroborated" the division 
of sales between lost profits and reasonable royalties 
using a Mor-Flo type market share approach.30 Both the 
district court and the Federal Circuit approved a "rea- 
sonable" royalty of 50 percent of patentee per-unit prof- 
its on the basis that the patentee would not have 
wanted to grant a license to a competitor when it 
earned significant profits it~elf.~' Given that these rea- 
sonable royalty sales were explicitly carved out of the 
total number of infringing sales because of difificulties 
in proving lost profits, it seems to us that it is inappro- 
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priate to use the patentee's prospective profits as the 
disagreement point of this neg~tiation.~~ 

The Infringer's Alternatives 
Just as it may be appropriate to consider the paten- 

tee's alternatives in the form of the profit it could have 
earned without licensing, it is relevant to account for 
the alternatives of the infringer. It is surprising that 
courts have only recently begun to recognize this logi- 
cal symmetry in a systematic way. The dissent by Judge 
Nies in Rite-Hite sets out the argument that the district 
court erred by not considering other commercial alter- 
natives available to the infringer, and instead 'limited 
its assessment to Rite-Hite's side of the hypothetical 
negotiating table rather than to balance the interests of 
both parties."33 That the infringer's alternatives matter 
is underscored under Nash bargaining by the bargain- 
ing power, which even a relatively unattractive alterna- 
tive creates in a license negotiation. 

More recently, the Federal Circuit's Grain Processing 
decision entrenched the consideration of the infringer's 
alternatives more firmly.34 In this case the court upheld 
the district court's denial of lost profits on the basis of 
a non-infringing substitute that, while not actually on 
the market at the time infringement began, was for all 
practical purposes "available." The court noted that "a 
fair and accurate reconstruction of the 'but for' market 
also must take into account, when relevant, alternative 
actions the infringer foreseeably would have under- 
taken had he not infringed."35 These alternative actions 
must necessarily figure into the hypothetical royalty 
negotiation. In this case, the availability of a slightly 
more costly production process acted as a cap on the 
amount the infringer was willing to pay for a hypothet- 
ical license.36 This recognition supports the economi- 
cally consistent view that the infringer's alternatives 
should be taken into account in finding the disagree- 
ment point for the purposes of bargaining over the 
license. 

Applications 

Cases 
The economic framework we have outlined is help- 

ful in interpreting a number of high-profile cases. 
First, the outcome of Grain Processing can be under- 
stood as the outcome of a bargaining process. Having 
rejected the patentee's lost profits argument in light of 
the available alternative technology, the Federal Cir- 
cuit approved a royalty of 3 percent of infringing 
sales.37 This was based on the district corn's "best 
estimate" of the outcome of the hypothetical negotia- 
tion, in light of the fact that the alternative would 
have cost only 2.3 percent more to implement, and 
was subject to  fluctuation^.^^ 

This result is very similar to what would be pre- 
dicted under the outside option solution. In that solu- 

tion the infringer's disagreement point acts as a con- 
straint, so that if, for example, the infringer could earn 
$100 per unit with the patent and $97 without, the 
appropriate royalty is $3 per unit. As we have 
remarked, we consider Nash bargaining to be more 
appropriate than the outside option solution in this 
context. Nash bargaining would tend to predict a lower 
royalty because the gains from trade would be shared 
between the patentee and infringer, over and above the 
value of the alternative. This may appear to make little 
difference under the facts of Grain Processing, when 
the value of the alternative technology was very high; 
but if for instance the infringer could earn only $40 per 
unit, the outside option solution would predict a sig- 
nificantly higher royalty than Nash bargaining (i.e., $50 
per unit as opposed to $30). Note also that a misappli- 
cation of the Grain Processing logic would suggest a 
royalty of $60 per unit (i.e., $100 - $40) under this alter- 
native set of facts, which clearly is to be avoided as it is 
not consistent with either of our models of bargaining. 
Nonetheless, the court's decision on damages is at least 
on its face economically consistent, if not strictly in line 
with our preferred method. 

In contrast, the CAFC's earlier decision in Mahurlcar 
v. Bard appears to endorse an economically inconsis- 
tent method of royalty determinati~n.~~ Here, the court 
upheld a royalty rate of 25.88 percent, calculated as the 
infringer's net margin of 29.16 percent, plus savings of 
research and development expenditures that would 
otherwise have been made in the amount of 6.72 per- 
cent, less 10 percent to which the infringer was deemed 
"entitled" (as a "reasonable profit").40 If we assume that 
the 10 percent margin represents the amount that Bard 
(the infringer) would have demanded as a reasonable 
profit, the implication is that Bard would have been 
willing to pay the entire amount over its disagreement 
point (i.e., 29.16% + 6.72% - 10% = 25.88%) to license 
the patent. As we have just mentioned, this reasoning is 
not consistent with either the outside option or the 
Nash approach to a reasonable patent royalty. In any 
realistic negotiation, the infringer's threat must be 
worth something, and thus it should be able to capture 
at least part of the gains from trade in the form of a 
lower rate. The Nash solution predicts that if indeed 
the available gross surplus is 35.88 percent as claimed, 
an appropriate royalty might be in the range of 13 per- 
cent.41 Taking into account the substantial difference 
between the rate found and the rate that is most con- 
sistent with economic logic, we suggest that the 
method used in this case is in error. 

Rite-Hite illustrates another pitfall of the hypotheti- 
cal negotiation framework. Recall that the Rite-Hite 
court approved a rate of approximately 50 percent of 
patentee profits, because the patentee would not have 
been willing to grant a license to a ~ompetitor.~~ W e  
this outcome does not seem compatible with any of the 
models we have reviewed, it is important to point out 
that court's findings of fact violate one of the key 
assumptions of bargaining models, namely that the 
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gains from trade are p0sitive.4~ Gains from trade are 
positive if the infringer makes sales or earns profits 
that the patentee would not have made. Gains from 
trade are negative if, for example, an infringer's entry 
eroded the price of the patented product so that the 
combined profits of the patentee and the infringer were 
less than those of the patentee alone. If the gains from 
trade are negative, then the patentee rationally would 
be unwilling to license at any price that is consistent 
with entry by the infringer. 

If the patentee is truly unwilling to license, there is 
by definition no agreement it could reach with a 
licensee that would leave both parties better off.44 The 
bargaining models do not apply in this case. The dis- 
trict court's 50 percent figure is therefore not justified 
by any economic model of bargaining. In fact, under 
this reasoning, it is not clear why a licensor in this sit- 
uation would settle for a royalty any less than 100 per- 
cent of its profits (assuming that both firms had the 
same cost of production). Once one departs from an 
economic model of bargaining, one is confronted with 
a range of mostly unpalatable alternatives. One can do 
as the district court did (and as the Federal Circuit 
approved): choose a rate that is completely arbitrary; 
one can award lost profits, despite the plaintiffs failure 
of proof; or one can award a royalty that does not 
reflect the patentee's profits. As we have argued, we 
believe the third approach is preferable in many cases 
like this. 

The apparently arbitrary nature of the award in Rite- 
Hite brings up an additional, non-statutory motive for 
damages, which is the appropriate level of deterrence. 
The Federal Circuit has affirmed the Panduit argument 
that damages must be high enough to ensure that the 
infringer does not receive a "compulsory license" when 
the patentee would not otherwise wish to grant a 
license to a competit~r?~ Lost profits are the preferable 
remedy from the perspective of adequately compensat- 
ing the patentee (and deterring the infringer). If lost 
profits are not available, alternative measures to 
increase the reasonable royalty have sometimes been 
proposed.46 However, courts seem to recognize that 
such measures are by their nature "discretionary," and 
not firmly grounded in sound econo~nics?~ This is a 
thorny policy problem, so we are reluctant to make a 
strong case that any single approach can satisfy all of 
the goals of compensation, deterrence, and economic 
consistency. 

Ad Hoc Approaches 
Considering many of the difficult problems that 

we have reviewed to this point, practitioners and 
courts have sometimes foregone a more in-depth eco- 

nomic analysis and settled for various ad hoc 
approaches to royalty determination. 

Under the "analytical approach," a "normal" rate of 
profit is subtracted from the infringer's operating 
profit, with the balance going to the patentee in the 
form of a royalty. Given our discussion of the method 
used in Mahurkar v. Bard, which is exactly the same, 
this is not a method supported by an economic model 
of bargaining. It may well be supported by "the merit 
of relative simplicity," but this should not make it 
attracti~e.4~ Moreover, it assumes that the entire 
excess profit is due to the patents in question in the 
litigation, which is very rarely the case. 

Likewise, the so-called 25 Percent Rule, under 
which 25 percent of the infringer's operating profit is 
attributed to the infringed patents, is too simplistic to 
capture most realistic ~ituations.~~ Certainly, it does 
not account for differences in disagreement points 
across different situations. In the Nash bargaining 
context, this rule implies that the infringer's disagree- 
ment point is invariably higher than the patentee's 
disagreement point by the exact amount of 50 percent 
of the gross surplus available. This assumption does 
not allow either for the possibility that the infringer 
might have few or no alternatives, or that the paten- 
tee might have significant alternatives. One can argue 
that this is merely a starting point and that a number 
of the Georgia-Pacific factors could be introduced to 
add realism.50 However, it is not clear why a practi- 
tioner would not start with a more realistic assess- 
ment of the outcome of the hypothetical negotiation, 
thus necessitating fewer ad hoc adjustments. 

Conclusion 
We have suggested in this paper that economic 

models of bargaining can be useful in under- 
standing the hypothetical negotiation that is con- 
templated in patent damages cases. We do not 
suggest that this is the right approach to follow in 
each case, and we admit that there are numerous 
relevant factors that are not considered in our 
simple economic models. Nonetheless, there is 
merit to starting with an economically consistent 
split of the bargaining surplus, and then taking 
into account some of the additional contextual 
richness by applying several of the Georgia-Pacific 
factors as necessary. To us, this seems a more rea- 
sonable approach than starting with an admit- 
tedly arbitrary benchmark such as those espoused 
by some practitioners or courts, and then making 
a plethora of adjustments. 

1. See Paul Milgrom and John Roberts. "Economics, Organization and Man- base a forecast, which given the assumed rationality of the parties implies 
agement," (Englewood Cliffs, NJ, Prentice Hall: 1992) at 140. that expected payoffs will be known by both. If the parties place different 

2. The requirement of "complete information" does not imply that each side valuations on future risk, then these valuations may enter into the s t r ~ ~ c -  
must know the future in order to find a solution. Complete information ture and payoffs of the contract. For example, other things equal, a more 
means that each side has access to all available information on which to risk-averse party would be willing to accept a reduction in its expected 
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