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CHAPTER

APPLICATION OF GAME THEORY
TO INTELLECTUAL PROPERTY
ROYALTY NEGOTIATIONS

By JoHN C. JAROSZ AND MICHAEL ). CHAPMAN'

INTRODUCTION

One of the most important ¢lements of intellectual property licensing négotia-
tions is the determination of the compensation to be paid to an owner for access
to his or her intellectual property. Unfortunaiely, in many cases, relatively little
time or effort is devoted to determining the appropriate level of compensatton.
As noted by Gregory Battersby and Charles Grimes, “Frequently, the inquiry
starts and ends with the last license granted by that property owner for the same
or similar property.”* Alternatively, the pariies simply rely on “customary” 1oy-
alty rates for particular industries. Both of these approaches can provide some
useful guidance for intellectual property licensing negotiations, but historical
and/or customary royalty levels sometimes are not enough. Compensation needs
to be driven by the particular facts of each situation.

The goal of this chapter is to provide intellectual property licensing profes-
sionals with another systeratic approach to thinking about what the “right” pay-
ment might be? and to offer them insights into critical parameters to consider in
that approach. “Game theory” constitutes the basis for the approach and the
source of the insights.

USEFULNESS OF GAME THEORY

Game theory is the branch of social science that studies strategic decision mak-
ing. In this field, a “game” can be described as “any interaction between agents
that is governed by a set of rules specifying the possible moves for each partici-
pant and a set of outcomes for each possible combination of moves.”* It studies
how rational actors behave when their separate chojces interact (o produce pay-
offs to each player, Le., when the benefit that a player will receive depends not
only on his or her own choice but on choices made by others.’

241




242 Ch. 17 Application of Game Theory io Intellectual Property Royalty Negotiations

The licensing of intellectual property is undoubtedly a situation in which the
benefits available to each side, i.e., inventor and manufacturer, depend critically
on the choices made by each party. A game theoretic approach is extremely
helpful in and of itself in thinking about the “right” price for the intellectunal
property given the strategies and outcomes available to both negotiators. Also, it
effectively supplements other common intellectual property pricing methods by
encouraging the evaluation of negotiation-specific and intelleciual property-
specific factors that are critical to a fair outcome. :

One common pricing tool is to adopt a rate that has been used in a previous
setting, cither from a party’s own experience or from the experience of others in
the industry. The usefulness of such an approach depends on the availability of
comparable transactions. If such technologies can be found, then the royalties -
reflected in those transactions are likely to provide valuable guidance in setting
the price for the intellectual property under consideration. However, there are at
least two potential limitations. First, it can be difficult to find sufficiently similar
technologies and transactions. The greater the differences between the bench-
mark transaction/intellectual property and the transaction/intellectual property
wnder consideration, the less useful the benchmark. Second, even if the bench-
mark used is close, the adoption of a royalty based on this benchmark may sim-
ply replicate the results of the earlier negotiation, regardless of whether the price
reflected in the benchmark is sensible or not. If the initial intellectual property
was underpriced because of the weakness of the bargaining position of the seller,
then reliance on this royalty rate in a subsequent agreement may perpetuate this
result—even if the seller in the subsequent negotiation was in a stronger bargain-
ing position.

Another common tool focuses on the expected profits (or cash flows) that are
likely to be generated by use of the intellectual property in question. The basic
idea behind “income” methods for establishing a royalty is that parties to a
licensing negofiation seek to find a mutually agreeable way to “share” the bene-
fits from making, using, or selling products embodying the technology at issue.
The owner of the technology is entitled to compensation for the portion of the
benefits of the product or process owing to the intellectual property. The manu-
facturer should retain certain benefits derived from other attributes of the prod-
uct or process that incorporate the technology at issue. A commonly used profit-
based method is the Profit Split Rule, which provides that the manufactuzer
should pay one-fourth to one-third of its expected operating profits for products
incorporating the patented technolo gyt

The foundation of income approaches is specific to the intellectual property,
i.e., the profits that are expected to be made from the intellectnal property al
issue. However, there are at least two potential limitations. First, it can be diffi-
cult to isolate the true incremental benefits associated with use of the intellectnal
property at issue. Second, the income approach provides limited guidance on
how those benefits should be allocated between the inventor and manufacturer.
For example, the Profit Split Rule is a rule of thumb and may not reflect the
actual contributions and/or negotiating positions of the parties involved.
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A third approach to establishing a royalty focuses on the costs requued to
construct or purchase an alternative technology that performs the same function
as the patented technology but that does not infringe on the intellectual prop-
erty.” According to cost approaches, a user of certain patented technology would
pay no more for access to that technology than the additional costs that it would
incur if it were not able to use the technology.

A common problem with this tool is that most cost approaches focus$ on
avoided out-of-pocket capital expenditures. Such examinations tend to under-
estimate the true value of assets, including intellectual property assets. Accord-

ing to Reilly and Schweihs:

Costs describe what the intangible asset owner spent in the original produc-
tion process, or what the owner would have to spend as of a cextain date to
recreate that production process. Cost, by itself, does not tell us how much a '
buyer would pay to acquire the intangible asset, or how much a seller would -
seek to motivate the sale of the intangible asset....}

Among the “economic” costs that need to be considered are the costs of
unsuccessful design attempts, the period of the design-around, and the going for-
ward impacts of the alternative. In short, out-of-pocket costs may not measure
either fair value or fair price for the intellectual property at issue or for the par-
ties involved in the negotiation.’

As noted above, a game-theorctic approach permits consideration of both
intellectual property- and negotiation-specific considerations in setting royalty
rates, :

As a general matter, game theory assumes that all the players involved in a
given situation are “rational”—in the sense that they will seek to maximize their
own rewards (e.g., profits, income, or other benefit) in the circumstances they
face. In parlicular, each of the players involved in the game is assumed to adopt
the strategy that will yield the maximaum benefits to him or her, given the rules
governing interactions within the game and given the strategy that the other
player has chosen or is expeeted to choose. ’

A game-theoretic approach to licensing negotiations requires both sides to
think through the “rules of the game” and the payoffs that each party can expect
under the scenarios that could play out during the course of negotiations. Armed
with this knowledge, the negotiators will be in a much better position to deter-
mine the “right” price for the intellectual property because the focus is placed on
likely outcomes and provides guidance as to how to bargain to those outcomes.

BARGAINING BASICS

The prototypical bargaining game involves two players who must negotiate over

the allocation of a “pie.”'® In most bargaining games, access to “pie” for both

parties is contingent on an agreement (i.c., no agreement, no pic for anyone).
“Three aspects of bargaining games are particularly worthy of note. First, the

players in a bargaining game are faced with an interesting challenge: They want

to make the most favorable agreement that they can, while avoiding the risk of
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no agreement at all.'’ Second, delays in reaching an agreement are costly, which
encourages both parties to reach an agreement as quickly as possible. Third, in
order to reach an agreement, both parties should approach the bargaining by
“looking ahead and reasoning back.”" '

A SIMPLE BARGAINING GAME. Our Example 1 assumes that two families—
the Hatfields and the McCoys—-are spending the afternoon at the beach. A gal-
Ton of (still frozen) ice cream washes up on the beach, and both families try to
claim it. As the families start to argue, a lifeguard walks by and agrees to help
resolve the dispute. The lifeguard notices that the ice cream is melting at a rate
of one quart every 15 minutes, so the ice cream wilt be gone at the end of an
hour. The lifeguard decides to let the Haifields and the McCoys negotiate for the
ice cream under the following rules. .

There will be four rounds of offers made. The first offer is to be made by the
Hatfields immediately (when there is one gallon of ice cream to be divided). The
McCoys are free to accept or reject this offer. If it is accepted, then the ice cream
is divided and the negotiation stops. If it is rejected, the McCoys will make an
offer in 15 minutes (when there are three quarts of ice cream to be divided). The
Hatfields are free to accept or reject this offer. Once again, if it is accepted, then
the jce cream is divided and the negotiation stops. If it is rejected, the Hatfields
will make an offer in 30 minutes (when there are two quarts of ice cream o be
divided). The McCoys are free to accept or reject this offer. If it is accepted, then
the ice cream is divided and the negotiation stops. If it is rejected, the McCoys
will make an offer in 45 minutes (when there is only one quart of ice cream to be
divided). The Hatfields are free to accept or reject this offer. Once again, if it is
accepted, then the ice cream is divided and the negotiation stops. I itis rejected,
neither family gets any ice cream. - :

What portion of the icé cream should the Hatfields offer to share with the
McCoys at the start of these negotiations? To answer this question, it is neces-
sary to look forward to the end of the negotiation and reason back to the begin-
ning of the negotiations.

During the last offer period (45 minutes from now), there will be only one
quart of ice cream remaining, and the McCoys have the right to decide how
much to offer the Hatficlds. If the Hatfields do not agree to the McCoys’ offer,
then neither party would get any ice cream. Therefore, during the last period, the
Hatfields would be better off accepting ary amount of ice cream (e.g., one
spoonful) offered by the McCoys.'® Thus, the division of ice cieam in the last
period would be one quart (less one spoonful) of ice cream for the McCoys and
one spoonful of ice cream for the Hatfields.

Given this division at the 45-minute point, the best deal that the Hatfields can
expect to get when it makes an offer at the 30-minute point (when there will be
two quarts of ice cream left) is to offer to give the McCoys one quart of ice
cream and to keep one quart for itself. If the Hatficlds were to offer any less than
one quart to the McCoys, then the MeCoys would simply reject the offer and
obtain one quatt at the end of the negotiations.
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Given this division at the 30-minute point, the best deal that the McCoy fam-
ily can expect to get when it makes an offer at the 15-minute point (when there
will be three quarts of ice cream left) is to offer: to give the Hatfields one quart of
ice cream and to keep two quarts for itself. If the McCoys were to offer any less
than one quart to the Hatfields, then the Hatfields would simply reject the offer
and obtain one quart when they make an offer at the 30-minute point.

Finally, given this division at the 15-minute point, the best deal that the Hat-
field family can expect to get when it makes an offer immediately (when there is
one galion of ice cream left) is to offer the McCoys two quarts of ice cream and
- to keep two quarts for itself. If the Hatfields were to offer any Iess than two
quarts to the McCoys, then the McCoys would simply reject the offer and obtain
two quarts when they make an offer at the 15-minute point.

Based on this analysis, it can be concluded that an agreement wiil be reached
immediately, as the Hatfields offer two quarts of ice cream to the McCoys and
keep two quarts for themselves. By looking forward and reasoning back, the par-
ties are able to reach an agreement that minimizes Tosses caused by delays and
ensures that neither party could do better by delaying an agreement.

AN INTELLECTUAL PROPERTY LICENSING GAME. In a typical intellectual
property Heensing situation, one of the players (the inventor) owns a piece of
intellectual property (e.g., a patent, copyright, or trademark) that the other player
(the manufacturer) seeks to use. The “pie” at issue is the profits/cash flows that
are expected to be generated as a result of the use of the technology by the
manufacturer. :

To understand the insights provided by game theory for intellectual property
licensing, we have developed Example 2. Inventor is an individual. He or she
has developed a new product, the Widget. The intellectual property to be
licensed includes a patent covering the Widget and all know-how required to
manufacture and bring the Widget to market. The potential Manufacturer is a
-company. that possesses all the resources, i.e., manufacturing facilities, work
force, sales force, and so on, necessary to manufacture and commercialize this
product. Given its resources and capabilities, Manufacturer is believed io be the
most promising developer of Inventor’s intellectnal property.

" The remaining life of the patent is four years. Both Inventor and Manufacturer
believe that the price of Widgets will be $200 each and that the costs associated
with manufacturing and selling Widgets is $100 each. In addition, 1,000 Wid-
gels are expected to be sold each year. Thus, total revenues (ignoring discount-
ing, for now) associated with making and selling Widgets are expected to be
$200,000 per year, and profits are expected to be $100,000 per year.

In this example, Inventor and Manufacturer take turns making offers—with
only one offer being made each year. In Year 1 (when there are four years
remaining in the life of the patent), Inventor extends an offer to give Manufac-
turer rights to manufacture and sell Widgets for the remaining life of the patent.
Manufacturer is free to accept or reject this offer, If the offer is rejected, Manu-
" facturer will have an opportunity to make an offer to Inventor in Year 2 (when
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only three years of patent life remain). Inventor is free to accept 0f reject this
offer. If the offer is rejected, Inventor will have an opportunity to make an offer
to Manufacturer in Year 3 (at which time only two years of patent protection
remaimn). ‘

This process continues until Year 4—the final year of patent protection. In
Year,4, Manufacturer has the right to make an offer. If this offer is rejected by
Inventor, then negotiations end, and both parties get nothing. Therefore, it is in
Inventor’s best interest to accept any amount of money dffered by Manufacturer
in Year 4, because the alternative would be to get nothing. i

Following the logic developed in examining Bxample 1 (the Hatfields an
McCoys), the offers that should be extended by Inventor and Manufacturer can
be dgztermined by looking forward and reasoning back.

Manufacturer’s offer in Year 4 would give virtually all the available profits to
Manufacturer. Inventor would be offered (and would be expected to accept) the
smallest possible amount (e.g., one penny) in Year 4 because the only alternative
would be to reject the offer and get nothing for its Widget invention.

Given these results in Year 4, Inventor’s licensing offer in Yeat 3 would have
to allocate at least $100,000 to Manufacturer-—because $100,000 is the amount
that Manufacturer will get in Year 4 if no agreement is reached in Year 3. An
agreement in Year 3 would generate $200,000 in profits ($100,000 in both Years
3 and 4), so Inventor’s offer in Year 3 would give Manufacturer $100,000 and
would give Inventor $100,000. In Year 2 (when $300,000 in total profit is avail-
able if an agreément is reached), Manufacturer’s offer would allocate $100,000
to Inventor (the amount that Inventor could get in Year 3 if Inventor rejected
Manufacturer’s Year 2 offer) and keep $200,000 for itself. Details regarding all
the offers that would be extended in these four-year-long negotiations are pro-
vided in Bxhibit 17.1. ~

In this situation, an agreemerit will be reached in Year 1, based on an offer

- made by Inventor in which $200,000 is allocated to Manufacturer and $200,000
is allocated to Inventor. In other words, the license to which Inventor and Manu-
facturer are expected to agree provides for an even split of the profits generated
by the commercialization and sale of Widgets. Moreover, 10 losses caused by an
inability to reach an agreement are expected.

Vears of i tnventor Share Manufacturer Share
Protec- Annual  Total ‘ ‘

Year tion Profit Profit Offeror Total Annbual Total  Annual
1 4 $100,000 $400,000 Inventor  §$200,000 $50,000  $200,000 $50,000 |
2 3 100,000 300,000 Manufacturel‘: 100,060 33,333 200,000 66,667
3 2 100,000 200,000 Inventor ‘ 100,000 50,000 100,000 50,000
4 1 100,600 100,000 Manufacturer 0.0% — 100,000 100,000

Extigit 17,1 NEGOTIATION OFFERS
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A more formal exploration (and explanation) of a game-theoretic approach
reflecting the previous discussion follows, based on sound economic principles
as well as common sense; it is applicable to many licensing situations. Tts bases
and conclusions can be extremely useful in helping negotiators arrive at a more
informed and sensible price for the intellectual property to be shared.

THE NASH BARGAINING SOLUTION (NBS)*

DESCRIPTION. In the early 1950s, Nobel Prize winner John Nash formally
examined issues raised in bargaining games.'* Instead of providing descriptive
or normative observations on the bargaining process, he, in essence, asked:
“What would a good bargaining solution look like?” He reasoped.

[O]ne can attack the [bargaining] problem axiomatically by stating general
properties that ‘any reasonable solution’ should possess By specifying
enough such properties one excludes all but one solution,”

The general properiics of a bargain that were identified as critical by Nash
were the following. '

1. Any solution to a two-person bargaining problem should be feasible and
Pareto efficient. That is, the outcome should be attainable and there
should be no other feasible solution that is better than the solution for
one player and not worse than the solution for the other player.

2. Neither party should get Jess in the bargain than it could get without a
bargain. In other words, the benefit of the bargain for each player (L)
should be greater than or equal to that player’s “disagreement” (or no
bargain) profits (d,).

3. The bargaining solution should be independent of the numeric specifica-
tion of the utility function. That is, if payoffs are measured in a different
way, the solution should stay the same. What should matter is the rela-
tive utilities of the bargainers, not the specific manner in which they are
measured.

4. Eliminating alternatives other than the disagreement profits should have
no effeci on the outcome. If, in the first bargain, option A is chosen over
B and C, in a second bargain, if C is eliminated, A should be chosen
over B again.

5. If players 1 and 2 have an equal ba1ga1m11g position, then the solution
shouId treat them symmetrically (or equally)

Nash proved that in each bargaining situation, these properties lead to a
unique (or single) bargaining outcome. That outcome has come to be known as
the Nash Bargaining Solution (NBS), with the NBS a function of three variables.
The first is the total amount of benefits available to be divided, i.e., the size of
the pie. This is also referred to as transferable wealth. The second is each party’s
disagreement profits, This represents the benefits that a party can obtain in the
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event thatino agreement is reached and 0011\esp0nds to the benefits associated
with the party s next best alternative. The third variable is each party’s relative
bargaining strength. Stronger parties receive larger slices of pie.

The NBS' provides that the optimal solutmn is one in which benefits/profits

are split such that:

f I, =d, + 0 (1 —d, - d,) (17.1)
| _ .

‘ IL,=d, + (1 - &)(Il - d - d,) (17.2)
[ =TI, +TI, (17.3)

where:

1_:11: Player 1 Nash-bargained profits
IL,: Player 2 Nash-bargained profits
d,: Player 1 disagreement profits
d,: Player 2 disagreement profits
o Player 1 relative bargaining strength 0 <o <1

I1: total profits

The intuition behind these results is relatively straightforward. In the alloca-
tion of the total pie available, each party is assigned an amount equal to that
which it would be able to receive if no agréement were reached, i.e,, Player 1
obtains at least d; and Player 2 obtains at least d,. If this were not the case, it
would not be in the interest of either party to enter into the agreement. Afier that,
each party is entitled to a portion of total remaining profits (I1 — d, — d,), which -
we will call the “agreement surplus.” That “portion” is determined by the rela-
tive bargaining strength of each party. The parameter o reflects Player 1’s nego-
tiating power relative to Player 2 and ranges between 0 (when Player 2 enjoys
overwhelming bargaining power) and 1 (when Player 1 GDJOYS overwhelming
bargaining power).

When the negotiating parties are on an equal footing (which is Nash’s original
assumption and embodies the fifth property identified above), the value of ouis
and the NBS provides that:

I, =d +§ (1-d,—d,) (174
L=d,+3 (1—-d,—-d,) (17.5)
=11, + 11, (17.6)

where:

I1: Player 1 Nash-bargained profits
T1,: Player 2 Nash-bargained profits
d,: Player 1 disagreement profits
(?2 : Player 2 disagreement profits
I1: total profits
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In Example 2 (Inventor/ManufactLirer) discussed earlier, we assumed that
tboth parties had zero disagreement proﬁts (d, = d, = 0) and had equal bargaining
tpower (0. = }). That resulted in an evén split of the benefits associated with an
' agreement. There is an intuitive and mathematical appeal to such a result. How-
tever, in the real world, assumptions of no disagreement profits and equal bar—
gaining power often do not hold. i
. In reality, Inventor may have been able to earn something on his or her mtelw
“lectual property even if there were no agreement with Manufacturer. Assummg
‘Inventor had the ability to earn $20,000 per year by manufacturing and selling
. Widgets on his or her own during any;period in which there was no agreement
with Manufacturer, the negotiated outcome would be different.

We begin, once again, at the end of the negotiating process. When Manufacﬂ
turer is preparing to make its offer in Year 4, Manufacturer must give Inventor at

least $20,000 (plus $0.01) in order to make it worthwhile for Inventor to agree to

"a license. Otherwise, Inventor would be better off rejecting Manufacturer’s offer
and selling Widgets on his or her own. Accordingly, the new Year 4 offer
extended by Manufacturer would give $20,000 to Inventor and $80,000 to
Manufacturer.

In light of these Year 4 results, Inventor’s offer to Manufacturer in Year 3
would only need to give Manufacturer $80,000. Accordingly, Inventor’s offer in
Year 3 would allocate $120,000 to inventor and $80,000 to Manufacturer,

In Year 2, Manufacturer would need to offer Inventor the $120,000 that
Inventor could obtain in a Year 3 deal—and an additional $20,000 to account for
the profits that Inventor could obtain ‘on his or her own in Year 2 if no agreement
is signed.

A summary of the complete bargaining process is provided in Exhibit 17.2.

As shown in this exhibit, Inventor’s ability to make money outside of an

. agreement fundamentally shifts the results of the negotiation. There is, once

“again, an agreement in Year 1, but now Inventor is able to claim most of the ben-

efits generated by the license. Specifically, of the $100,000 per year generated
by commercialization of the Widget, Inventor is able to lay claim to $60,000,
while Manufacturer is limited to only $40,000.

The result can be easily derived using the NBS, with the following parame-
ters: (1) o = §; (2) d, (Inventor) = 4 - $20,000 = $80,000; (3) d,, (Manufacturer)
=0; and (4) X1 =4 - $100,000 = $400,000.

Years of . : Inventor Share Manufacturer Shate

Protec-  Annual Total ‘

Year  tion Profit Profit Offeror Total  Annual Total  Annual

- ] Il
- 4 $100,000 $400,000 Inventor $240,000 $60,000  $160,000 $40,000
2 3 100,000 300,000 Manufacturer 140,000 46,667 160,000 53,333
3 2 100,000 200,000 Inventor 120,000 60,000 80,000 40,000
4 1 100,000 100,000 Manufacturer 20,000 20,000 80,000 80,000

ExHIBIT 17.2  SUMMARY OF BARGAINING PROCESS
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; L=d+i{-d-dy) (17.7)
f = $80,000 + § ($400,000 7 $80,000 — $0) _ (17.8)
i = $80,000 + } ($320,000) | (17.9)
= $240,000 | | (17.10)
W,=d,+} (-d—-dy) (17.11)

= $0 + & ($400,000 — $80,000 - 0) (17.12)

=$0+! ($320,0000 (17.13)

= $160,000 (17.14)

A different result emerges if Manufacturer; rather than Inventor, has an alter-
native to licensing. Assume that Manufacturer could earn $50,000 per year in the
absence of a license, while Inventor would earn nothing. Negotiations under
these conditions are illustrated in Exhibit 17.3.

As one might expect, Manufacturer’s ability to make money- outside of an
agreement with Inventor shifts the results of the negotiation in Manufacturer’s
favor. Under these conditions, an agreement is reached in Year 1, but now Man-
ufacturer is able to claim $75,000 per year gencrated by commercialization of
the Widget, whereas Inventor is able to obtain only $23,000.

This result could also be derived using the NBS, with the following parame-
ters: (Vo= (2D d,=3%0; 3)dy,=4- $50,000 = $200,000; and (4) 1 =4 -
$100,000 = $400,000.

IL=d+ 1 {1-d—d,) (17.15)
=0+ ! ($400,000 — $0 — $200,000) (17.16)
=0+ 3 ($200,000) 17.17)
= $100,000 | (17.18)

Manufacturer

Years of ~ Inventor Share Share
Protec-  Annual Total :

Year  tion Profit Profit Offeror - Total Annual Total Annual
1 4 $100,000 $400,000 Inventor ;‘$100,00{} $25,000  $300,000 $75,000
2 .. 3 100,000 300,000 Manufacturer | 50,000 16,667 250,000 83,333
3 .2 100,000 200,000 inventor - - 50,000 25,000 150,000 75,000
4 1 100,600 100,000 Manufacturer . — — 100,000 100,060

ExstiBiT 17.3  NEGOTIATIONS UNDER MANUFACTURER ALTERNATIVES
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o Ty=dy+ s U-di—-dy) (17.19)
;' = $200,000 + £ ($400,000 — $0 ~ $200,000) (17.20)
= $200,000 + } ($200,000) : (17.21)
= $300,000 o (17.22)

Finally, we consider a situation in which botli parties have viable options. For
this analysis, we will assume that Inventor can carn $20,000 per vear and Manu-
facturerican earn $50,000 per year in any year in which no license is in place.
The negptiations under these circumstances are summarized in Exhibit 17.4.

Once.again, this result could also be derived using the NBS, with the follow-
ing parameters: (1) o= 2; (2) d,=4 - $20,000 = $80,000; (3) 4\, =4 - $50,0000 =
$200,000; and (4) IT =4 - $100,000 = $400,000.

I1,=d+4iAl-d,—d,) ' (17.23)
= $80,000 + £ ($400,000 — $80,000 ~ $200,000) (17.24)

= $80,000 + 3 ($120,000) (17.25)

= $140,000 (17.26)
IL,=d,+ i {1-d—dy (17.27)
= $200,000 + 1 ($400,000 — $80,000 — $200,000) (17.28)

= $200,000 + 2 ($120,000) (17.29)

= $260,000 (17.30)

In this example, Manufacturer’s alternative to licensing is more valuable than
Inventor’s alternative. Accordingly, Manufacturer is able to lay claim to a larger
share of the annual profits of $100,000 associated with the commercialization of
Widgets—obtaining $65,000 per year compared with $35,000 per year for
Inventor. As modeled above, differences in the alternative options available to a
party involved in a negotiation are critical to the share of profits that might be
claimed by each party. The party with the better alternative obtains a higher

~share of the profits.

Manufachurer

Years .Of Inventor Share Share
Protec-  Annual Total
Year  ion Profit Profit Offeror Total Annual Total Anneal
1 4 $100,000 $400,000 Inventor $1j40,000 $35,000  $260,000 $65,000
2 13 100,000 300,000 Manufacturer T90,DOO 30,000 210,000 70,000
3 -2 100,006 200,00G laventor 70,000 35,000 130,000 65,000
4 1 100,000 100,000 Manufacturer 20,000 20,000 80,000 80,000

ExniBiT 1 7.4 NEGOTIATIONS WITH BOTH PARTY QOPFIONS

e
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The allocation of agreement surplus (i.e., IT — d, — d,), as noted earlier, is
.dependent on each party’s bargaining strength, and much of that js driven by the
relative costs of haggling to each party, i.e., the cost associated with delays in
reaching an agreement. ‘

In Example 1 (Hatfields and McCoys) discussed earlier, how might the divi-
sion of ice cream change if the Hatfields’ group consisted of one adult and six
(impatient and hungry) ¢hildren, whereas the McCoys’ group included seven
adults? Recall that, in thé original analysis, the Haifields offered two quaris of
ice cream to the McCoys at the start of the negotiations, keeping two quarts for
themselves. For their part, the McCoys were indifferent between accepting this
offer right away and getting two quarts during the negotiation 15 minutes later.
In the present case, the Hatficlds are decidedly not indifferent between the
immediate deal (two quarts for each party) and the deal that they ‘could obtain in
15 minutes (in which they receive only one quart of ice cream). To avoid the
possibility of the unpleasant outcome of receiving only one quart of ice cream in
15 minutes, the Hatfields are likely to sweeten the deal for the McCoys—giving
them slightly more than two quarts, while keeping almost two quarts for the chil-
dren. In this instance, the additional cost of haggling faced by the Hatfields
(namely, unhappy children) causes them to weaken their negotiating demands.

Using the NBS structure, o, (the bargaining power of the Hatfields) is likely to
be much lower than that of the McCoys. In other words, ¢ does not equal i. To
the extent it is lower, the Hatfields are entitled to less than 1 of the agreement
surplus.

Applying unequal bargaining power to Exh1b1t 17.4 of Example 2 (Inventor/
Manufacturer), and assuming o = 3 . results in the following.

I, =d,+0(l—d—d,) (17.31)
= $80,000 + } ($400,000 — $80,000 - $200,000) (17.32)
= $80,000 + ! ($120,000) | (17.33)
= $120,000 (17.34)
I, =dy+ (-0 (- d,— d,) (17.35)
= $200,000 + 3 ($400,000 — $80,000 - $200,000) (17.36)
= $200,000 + 2 ($120,000) (17.37)
= $280,000 . (17.38)

With lower bargaining power, Inventor is awarded a smaller share of the
annual profits associated with Widget sales. That share now becomes $30,000
per year, versus the 50-50 case, in which he or she obtained $35,000 per year.

EXTENSION TO LICENSING. In a paper published in July 2000, William Choi
and Roy Weinstein posited that the basic or symmetrical NBS (i.e., the NBS
shown in Equations (17.4), (17.5), and (17.6)) can be usefully applied to reason-
able royalty determinations in intellectual property litigation, They wrote that;
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The NBS is well supported by econornic theory and is regarded as one of the
simplest yet most fruitful paradigms in game theory, The analytical clarity of
the NBS also is an important justification for its use as another useful tool in

calculating a reasonable royalty."”
In their article, Choi and Weinstein converted the Nash Bargaining Solution
into a per unit royalty. A’ summary of this conversion, and their conclusion, is
provided below. : :

Per Unit Royalty. Total profits are those generated by Manufactuzer in the
event that an agreement is reached. They can be expressed as:

HM = PM * QM_ CM(QM) . (1739)
where:

P,,: Manufacturer price per unit
Q,;: Manufacturer quantity

C,,(Q,): Manuofacturer total cost function
IT,,: Manufacturer profits

The amount of profit received by Inventor under an agreement will be equal
to a royalty rate multiplied by the total volume of sales of the relevant products.

Therefore:
IL=1r,-Q, (17.40)

where;

I1,: Inventor profits
1r,: royalty rate per unit
Q,; Manufacturer quantity
Incorporating Equatious (17.39) and (17.40) with (17.4), (17.5), and (17.6)

(and assuming equal bargaining power) permits the calculation of a royalty per
dellar based on the NBS.

,=d+; Il-d,—d,) (17.41)
=11, - Qy : (17.42)
y=dy+ 3 (T~d,~dy) (17.43)
—T-TI, | (17.44)
where: '
I1,: Inventor Nash-bargained profits
IT,;: Manufacturer Nash-bargained profits
d;: Inventor disagreement profits
dy;. Manufacturer disagreement profits
I1: total profits
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Combining BEquations (17.43) and (17.44), Manufacturer’s profiAts can be written:

dy+3i (I—d —dy)=T1-1] (17.45)

Ayt 5 TL—dy—dy) =TL-1r, - Qy ‘ (17.46)
That results in:

1, - Qu=T1—dy,—; A1—d;—dy) (17.47y

i, Q=3 T+ (d—dy) (17.48)

Incorporating Equation (17.39) into Hquation (17.48):
11, Q=3 Ppr Qu—Cu Q) + 1 (d—dy) (17.49)
Dividing both sides by Q,:

i, = L [Py~ AC, ]+ 3 Q [d—d, 1" (17.50)

where:

mr,: royalty rate per unit
P,,: Manufacturer price per unit
AC,,: Manufacturer average costs pet unit
Q,,: Manufacturer quantity
d,: Inventor disagreement profits
d,;: Manufacturer disagreement profits

Choi and Weinstein noted that the first part of Equation (17.50) provides that, as
a starting point, a royalty rate should be one-half of the licensee’s (or Manufacturer’s)
profits. The greater the Manufacturer returns, the greater the royalty.

The second part of Equation (17.50) provides that the royalty rate should be
adjusted up or down depending on the disagreement profits of the two parties. If
Inventor is not in the business and has no alternative, the rate may be adjusted
down. ¥f, on the other hand, Inventor is in the business and has relatively little to
gain from a bargain, the royalty rate may be adjusted upward. If the two parties
have equal disagreement profits, the licensing profits should be split equally, as
the basic (or symmetric) Nash model suggests, ) ‘

For Example 3, let us assume that the price of the product is $3.50 per unit, the
average cost is $1.00 per unit, and the expected quantity demanded is 490 units.
'This implies that expected Manufacturer profits (IT = 11, are 40 - ($3.50 $1.00)
= $100. Let us also assume that a non-bargain nets Manufacturer (dy,) $40 and a
non-bargain nets Inventor (d;) $0. Assuming equal bargaining power, the basic
NBS royalty rate per unit is:
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1

_1 \ -

1, = 5 [$3.50— $1.00] + 5505 180 340] @751
_ $40 ‘
= §1.25 - [ = } 7.52)
= §1.25 - $0.50 (17.53)
=$.75 (17.59)

Applying that royalty rate to the Manufacturer’s projected units result in a
royalty payment by Manufacturer to Inventor oft

IT,=$.75 - 40 (17.55)
= $30 (17.56)

A royalty payment (or transfer of wealth) from the manufacturer of $30
results in a unique bargaining solution. Inventor is granted one-half of the agree-
ment surplus, which is half of the difference between total bargaining profits
($100) and total disagreement profits ($40). Manufacturer retains $70—its dlis-
agreement profits ($40) ptus one-half of the agreement surplus ($30).

A variant of Example 3 is one in which Inventor and Manufacturer are both in
the business. Although they generally compete, it must be the case that Manu-
facturer will expand the market place beyond that which would have existed
(either through price advantages or product enhancements). Otherwise, licensing
would be irrational.

Again, for illustrative purposes, let us make the same assumptions as earlier,
except that Inventor’s non-bargain outcome (d) is $30. The resulting NBS roy-
alty rate per unit is:

- m= g ($3.50-$1.001+ 5 (}m) [$30-$40] . (75D
= $1.25+ [Zgoﬂ} (17.58)
— $1.25 - $0.125 (17.59)
= $1.125 (17.60)
That results in a royalty payment of:
M, = $1.125 - 40 17.61)
-~ $45 1762

Here, the royalty payment is higher than in the earlier example. That is
because Inventor disagreement profits are positive. In other words, Inventor can
" generate profits from the patent without granting a license to the Manufacturer.
Therefore, the royalty fee he or she comumands is higher. Adjusting for that, each
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party does receive an amount that is equivalent to its disagreement profit plus
one-half of the agreement surplus. Inventor profits are $45 ($30 + $15). Manu-

facturer profits are $55 ($40 + $15).

As noted, Choi and Weinstein examined the basic (or symmetrical NBS). In
real-world Heensing negotiations, however, bargaining power often is not
equal.'® In order to account for such inequality, one can derive a per unit royalty
rate based on the Nash Bargaining Solution shown in Equations (17.1), (17.2),
and (17.3). Using that construct, a royalty rate per unit is:

1T, = o [Py — ACQy)1 + (1 — &) d,/Qy — d,,/Qy {17.63)
where;

+ 1 royalty rate per unit
P,;: Manufacturer price per unit
AC,,: Manufacturer average costs per unit
Q7 Manufacturer quantity
d;: Tnventor disagreement profits
d,: Manufacturer disagreement profits
o.: Inventor relative bargaining strength 0 o= 1

The per unit royalty rate when there is unequal bargaining strength consists of
three elements. First, Inventor receives a portion of the per unit profit, with the
portion equal to his or her relative bargaining strength. Second, Inventor
receives a share of his or her own per unit disagreement profits, with the share
equal to 1 minus his or her relative bargaining strength. Third, the royalty rate is
reduced by a share of the Manufacturer’s per unit disagreement profiis, with that
share equal to Inventor’s relative bargaining strength. :

If Inventor is in a commanding negotiating position, i.¢., o. = 1, Inventor will
receive all the per unit profit less Manufacturer’s per unit disagreement profits.
Remember, an optimal outcome is one in which each party receives at least what
it could receive with no bargain. If Inventor has no bargaining power i.e., &= 0,
then the licensor’s return will be limited to his or her own per unit disagreement
profit. As Inventor’s bargaining power falls, he or she obtains less and less of the
agreement surplus.

Per Dollar Royalty. Equation (17.63) expresses the royalty in per unit terms.
In fact, most royalties are expressed as a percent of revenues. As a result, it is

useful to consider a per dollar royalty rate.
Such a calculation can be done using the procedure outlined in Equations

(17.39) to (17.50). In that analysis, however, Equat1on (17.40) should be
replaced with the following:

T =1ry - Py Q) (17.64)

where:
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I1;: Inventor profits

1T, royalty rate per dollar

P, Manufacturer price per unit
Q,; Manufacturer quantity

In words, the amount of profit received by Inventor under an agreement will
be equal to a royalty rate (expressed as a percentage of total revenue) muliiplied
by total revenues generated by the sales of the relevant products Using Equation
(17.64) in the analysis outlined above, we get:

11y = 11, /Py (17.65)
= o, [P, — AC(Q )P, + (1 — o) /(P Q.0 — di, /(P Qu) (17.66)
where:

1r,: royalty rate per dollar
: royalty rate per unit
P,,: Manufacturer price per unit
AC,,: Manufacturer average costs per unit
Q,;: Manufacturer quantity
d,: Inventor disagreement profits
d,,: Manufacturer disagreement profits

o: Inventor relative bargaining power 0 <o <1

Equation (17.66) shows that there are three components to the royalty rate per
dollar indicated by the asymmetric NBS. The first component is a share (o) of
the percentage mark-up charged by Manufacturer. The mark-up is profit per dol-
lar of revenue. The share is equal to Inventor’s relative bargaining strength. The
second component is a share (1 — o) of the percentage of total bargaining reve-
nues that Inventor could receive in the absence of an agreement. The share is
eqnal to Manufacturer’s relative bargaining strength. The royalty rate increases
with both of these components. The per dollar royalty rate decreases with the
third component, which is a share (o) of the percentage of total revenues that are
available to Manufacturer in the absence of an agreement. The share is equal to
Inventor’s relative bargaining strength.

For Example 3, we assumed that the price of the product is $3.50 per unit, the
average cost is $1.00 per unit, and the expected quantity demanded is 40 units. This
implies that expected Manufacturer profits (IT = T1,,) are 40 - ($3.50 - $1.00) =
$100. We also assumed that a non-bargain nets Manufacturer {d,,) $40, and a non-
bargain nets Inventor (d,) $0. In Equation (17.54), we derived a royalty rate per unit
of $.75. Given that the selling price was $3.50, that equated to a royalty rate per
dollar of 21.4%. Assuming unequal bargaining power, say, 0t = .0, a different result
“is obtained. '
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1, = .6 [$3.50 — $1.001/$3.50 -+ .4 ﬁgo 6 $$Ii4% )
= 6711 -.6 [.29] (17.68)
=.43-.176 g (17.69)
= 257 (17.70)
= 25.7% - (17.71)

Increased Inventor bargaining power increases the royalty rate per doflar. In
‘this example, the rate increased (from 21.4 to 25.7%), roughly propor tlonate

‘with the increase in bargaining power.

ESTIMATION OF NBS

‘The NBS is highly stylized yet versatile, If well understood and carefully
applied, it can provide extremely useful intellectual property pricing bounds,
Nonetheless, it is not without limitations.

The basic insight of the NBS can be understood geometrically, as shown in
Exhibit 17.5. Total profits represent the benefits that are to be allocated between
Inventor and Manufacturer. It is also said to represent the level of transferable
‘wealth. The starting point for the allocation of profits is that each party must
receive at least as much from a deal as he or she would receive if no deal were
reached. Accordingly, Inventor must receive at least d, in an agreement, and Man-
ufacturer must receive at least d,,. The remaining profits (Total Profits — d, — d,,)
are allocated based on the relative bargaining power of the parties. The stronger
party is allocated more of the surplus.

Manufacturer

Inventor
Disagresment Profits (dy,)

Disagreemant Profits {d})

Agreement Surplus

(1 - dj— dy)
! o ~
Increasing - Increasing
Manufacturer Inventor

Bargaining Power . Bargaining Power

Inventor Share Manufacturer Share

ExHIBIT 17.5 BASIC INSIGHT OF THE NBS
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Although reasonably simple in concept, there are practical issues related to
the understanding and application of each of the three relevant parameters.

DISAGREEMENT PROFITS (d;). Each party needs to assess the benefits that can
be expected for both parties if no deal is consummated. In other words, the value
of each trading party’s next best alternative should be determined.

In principle, that is simply the net present value of all future direct and indi-
rect inflows associated with the course of action that would be chosen by each
party in the event that no agreement is reached. That is often done, or do-able, by
licensing professionals and economists. There are challenges, however. One is
the identification of what the next best alternative might be—particularly for the
other party. Generally speaking, negotiating parties will have a fair sense of their
own options but a limited sense of the other party’s. Furthermore, parties are
often reluctant to share {or confirm) what their alternatives might be. This infor-
mation asymmetry can make it difficult to develop reasonable estimates of 4,
and dyy.

‘Even if parties are aware of one another’s options, the valuation of such
options can be difficult. Judgment is required, and consensus can be difficult to
obtain.

Third, as a general matter, parties will tend to overvalue their own alternatives
and undervalue those of the other party. Such biases make it difficult to reach a
meeting of the minds on disagreement profits.

A fourth challenge to the valuation of each party’s next best alternative is the
fact that the alternatives may be constantly changing and evolving. Faced with
the prospect of a potentially substantial license fee, licensees often mobilize
their best subject-matter scientists to design-around the intellectual property at
issue. Also, faced with a recalcitrant partner, licensors often “shop around” their
~ technology to others. Thus, d; and d,, can be moving targets, particularly in
licensing negotiations that take time.

A fifth challenge is that the disagreement profit calculatlon for each party
should often include indirect considerations, which are difficult to estimate. For
example, consider a manufacturer that frequently licenses-in technology. For
such a company, the outcome of a given negotiation may have an impact on
future negotiations-—and one effect of an “unsuccessful” negotiation over one
piece of intellectual property might contribute to a reputation for tough dealing
that will save money in later negotiations. For an inventor, the failure of a given
negotiation may contribute to improved results in subsequent negotiations owing
to a similar reputation of toughness. Such considerations may be hard to
quantify—adding further complexity to the determination of d; and d,,.

Despite these challenges, it is important to put effort into estimating d, and d,,

as accurately as possible. Because the agreement surplus is calculated as total
profits (IT) minus d, and d,, failure to estimate both the latter two variables leads

to a nondeterministic oufcome,
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TOTAL PROFITS (i), The next critical piece of the NBS analysis is estimating
the profits to be generated by the agreement under consideration. As a general mat-
ter, the tools used to prepare such estimates are a normal pari of the licensing pro-
fessional’s (or economist’s) toolbox, and one would expect that such estimates
would be routinely prepared by both parties involved in an intellectual property
licensing negotiation. For the purposes of applying the NBS, however, three points
should be made about estimates of the profits to be generated by the agreement.

First, although one would expect both parties to have prepared an estimate of
the profits to be generated by the agreement, the parties may not have reached
the same conclusion, particularly if the intellectual property at issue is a new
technology for which substantial uncertainty exists with regard to its value. As
before, information asymmeltries (and belicfs) lead to differences in assessing
the pie to be split, which lead to differences in proposed slices of pie. -

Second, total profits (TT), and their estimates, increase or decrease over time as
the future becomes closer and less uncertain. As more is learned about a potential
market opportunity—such as the size of the penetrable market, the likely degree
of penetration, the competitive landscape (i.e., possible competitors), the market
clearing prices, and supplier cost structures—expectations of bargaining profits
become more refined. Even if beliefs are symmetric, 11 changes over time.

Third, total profits may not be independent of the outcome of the licensing
negotiations at hand. After all, the licensing terms may alter the incentives of the
parties (particnlarly the licensee) in ways that influence total profits.

In Example 3, we assumed that the price of the product is $3.50 per unit, the
average cost of production is $1.00 per unit, and the expected quantity
demanded is 40 units. Those assumptions implied that expected Manufacturer
profits (II = I1,,) are $40 - ($3.50 — $1.00) = $100. In that example, with equal
bargaining power, we determined that the royalty rate would be 21.4%.

The royalty fee can be accounted for by the manufacturer in a number of
ways. First, it could treat the total royalty to be paid—$21.40—as a fixed cost of
doing business. Tn such an event, the royalty would not affect the pricing deci-
sions of the manufacturer. ‘ :

Alternatively, the manufacturer could pass the entire cost increase (or some
portion) through to its customers. Because demand curves are downward slop-
ing, a price increase will be greeted by a quantity reduction. Depending on the
point on the demand curve at which transactions are occurring (i.e., depending
on the price elasticity of demand), that price increase may be more than offset by
a quantity reduction, such that total revenues fall. In addition, it may be greeted
by a less than proportional quantity reduction. In either case, Il is unlikely to
remain constant. As the size of the total pie changes, the expected royalty rate
may also change, which may, in turn, alter the size of the pie.

As before, it is important to estimate 11 as accurately and consistently as pos-
sible. The size of the agreement surplus is driven by that estimation.

BARGAINING POWER (). The third element of the NBS analysis, ¢, is the
relative bargaining power of the negotiating parties.™ It reflects the forces at
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work in a given negotiation (such as the rules of the game, the tactics employed
by the bargainers, the information structure, and the players’ discount rates) that
can shift the outcome toward the interests of one party over another.

Unlike 11 and d,, the estimation of « does not derive from the tools normally
used or developed by licensing professionals, rather, estimation of o involves
more subjective assessments of the bargaining strength of the parties involved.

Absent additional information, one might reasonably expect relative bargain-
ing strength to be equal, i.e., 0. = 3. The question, therefore, becomes: What
might make o different from 1 ? ‘ '

One of the main forces that moves o away from j is time. More specifically,
it is the different ways in which the parties involved in the negotiation react to
the passage of time.

As noted earlier, and as is well understood by those in the profession, real-
world license negotiations typically do not involve such one-time, simultaneous
offers as suggested by the NBS. Instead, real-world negotiations take time. Also,
while such negotiations are taking place, neither of the parties to the (potential)

agreement are enjoying the benefits of the agreement. Moreover, as time passes,

the likelihood grows that the value of the intellectual property under consider-
ation could change because of other developments (e.g., the emergence of an
alternative technology or a shift in consumer tastes). The relative costs and dan-
gers faced by each party owing to delays in reaching an agreement can be
expected to have a direct impact on each party’s patience for delaying an agree-
ment and, consequently, its relative bargaining strength.

In the early 1980s, Ariel Rubinstein published a paper describing a (sequen-
tial or time-consuming) model of bargaining in which the players take turns
making offers to each other over the division of a “pie” until agrecment is
reached.?! This paper explored the drivers of the division of the pie between the
negotiating parties. Rubinstein showed that the division of the pie depends on
two parameters: (1) the time between offers and (2) the negotiating partics’ rela-
tive discount rates, '

Rubinstein showed that to the extent that there is a delay between the time one
offer is rejected and the next offer can be made, the offering party has an advan-
tage and will be able to extract a greater share of the pie. This advantage flows
from the fact that value is being lost during the period between offers, and the
offering party should be able to capture this value. Of course, as the time
between offers diminishes, the extent of such losses declines and a first mover
advantage is neutralized.

With regard to the negotiating parties” relative discount rates, the less patient
party is “rewarded” with a smaller share of the pie. In fact, when offers and
counteroffers are essentially instantaneous, the allocation of the pie between the
parties depends only on the ratio of their discount rates. If a party is more
patient, his or her bargaining power is greater. Mathematically, it is:

o = —2 (17.72)

r + Fa
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where:

: Player 1 bargaining power
#,: Player 1 discount rate
r,: Player 2 discount rate

If r, = 10 percent and r, = 20 percent, then o = .67. Player 1 has twice as much
power because he or she is twice as patient. ‘

It should be noted that the “discount rate” reflects the cost of baigaining to
cach party.™ Such costs include each party’s time value of money, as well as the
expected costs associated with potential adverse market developments, costs
associated with Tost “patent time,” and any other cost that makes an immediate
agreement preferable to an agreement at some point in the future. Some new
technologies have very broad windows of opportunity for Manufacturers and are
not easily displaced. Their discount rates are quite low. Otheér technologies have
very limited opportunities. Their discount rates are high. Moreover, a prospec-
tive Inventor with limited licensing-out opportunities may view the pie as
shrinking at a much faster rate than an Inventor with a myriad of licensing-out
opportunities in a very crowded marketplace. ,

Turthermore, the importance of generating cash flows in general, and these
project flows in particular, will be a function of each party’s current and projected
business and financial position. An individual Inventor with limited financial
resources and limited licensing prospects will, holding all else constant, he more
inclined to reach a deal (and faster) than will be a large multinational corporation
with a myriad of prospective projects. Relatively large and profitable projects,
holding all else constant, increase the cost of delaying access to those projects.

Relative bargaining power can also depend on the nature of the relationship
between the parties. For example, if Manufacturer is a major “customer” of
Inventor, this circumstance is likely to provide Manufacturer with some degree
of negotiating leverage that would affect relative bargaining power. Alterna-
tively, if Manufacturer has already made a substantial investment in a project
and requires a license to complete the project, this can diminish Manufacturer’s
bargaining strength.

Relative bargaining strength can also be affected by the nature of the negotia-
tions. For example, an Inventor who is seeking to license a piece of intellectual
property is likely to have much more bargaining power if he or she is able to
have two potential licensees competing for the Ticense than he or she would have
if the licensing options were limited.

Estimating o (or the relative costs of haggling) is extremely difficult for sev-
eral reasons. First, it is not at all clear what should be included in the determina-
tion or how to weigh each factor. “Relative bargaining strength” is not a concept
that is ofien quaniified by licensing professionals or economists. '

Second, not only is there often a lack of full (and symmetric informatior), but
the relative costs change over time. Moreover, parties are often motivated to
present biased information to their potential partner.
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Third, the distinction between d; and ¢ is unclear. Disagreement profits are driv-
ers of bargaining power. A high 4, is often associated with a high <. The infinences
need to be disentangled. Estimating o requires consideration of the entire circum-
stances involved in the negotiation and a realistic assessment of the strengths of
each party. Fortunately, such assessments are commonly made by licensing pro-
fessionals; they ate just not usually made as explicitly (or perhaps consciously) as
they should be in applying the NBS framework. Thinking more systematically
about such issues will improve one’s ability to apply the NBS and, thereby, think
about the “right” price for the intellectual property that one is seeking to license.

CONCLUSIONS
The NBS construct does not attempt to explain the results of licensing negotia-
tions. The underlying work was theoretical in nature. Moreover, the predictive -
value is virtually impossible to test because of the largely private and/or subjec-
tive nature of the expected total profits (IT), disagreement profits (d,), and rela-
tive bargaining power (o).

On the other hand, the NBS is a reasonable outcome in the face of sensible

-properties. It also might be thought of as what a fully rational and informed arbi-

trator might conclude, being armed with the relevant facts (and expectations)
surrounding a real-world license negotiation.

At the very least, it provides useful insights as to a reasonable oufcome and
the steps needed to get there. Both parties should seek to obtain, assess, and
share (to the extent feasible) certain important information. Such an approach
may lead to an individually and collectively optimal solution. Information
should be sought and agreement reached (or as close as possible) with regard to
three important parameters. The first is the projected benefits (mostly to Manu-
facturer) flowing from a consmmmated license. The second is the disagreement
profits (or next best alternatives) available to each paity if a Heense is not con-
summated. The third is the objective bargaining strength of each party, with that
driven primarily by each party’s discount rate,

In virtually all licensing situations, there will be violations as to optimal (and
consistent) rationality, full (and consistent} information, equivalent (and consis-
tent) expectations, accurate (and consistent) views of next best alternatives, and
reasonable (and consistent) views of bargaining power. Nonetheless, redacing
those violations will resuit in movement toward an optimal license fee. That fee
is one that gives each party to the license a fee equivalent to ifs benefits of not
entering the license plus an equitable share of the net benefits of the bargain.
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