DEAL OR NO DEAL? LICENSING NEGOTIATIONS IN
STANDARD-SETTING ORGANIZATIONS

RicHARD J. GILBERT#*

Technical standards benefit consumers and producers by facilitating prod-
uct adoption, promoting compatible solutions, and helping to create an
ecosystem of products and services in which competition can thrive.! How-
ever, standards also may create opportunities for the exercise of market
power. Owners of patents with claims that are essential to a standard may
“hold up” firms or consumers that are “locked-in” to a standard by charging
high royalties for the use of products that comply with the standard.? This
licensor (or seller) market power? arises “ex post,” i.e., after firms and con-
sumers have made investments that are specific to the standard.*
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Ratliff, James Rill, Michael Riordan, Philip Williams, Joshua Wright, and participants in the
Law and Economics Seminar at the University of California, Berkeley and the Swedish Competi-
tion Authority Conference on Standard Setting, and for partial research support from Qualcomm
and the Competition Policy Center at the University of California, Berkeley. I owe particular
thanks to John Hayes for his advice and editorial assistance.

I'T focus on technology standards necessary for interoperability. Technical standards may be
determined in a formal process, such as the standard development organizations accredited by
the American National Standards Institute (ANSI), or in a less formal committee structure. A
“standard-setting organization” may refer to any organization that promotes a standard, regard-
less of accreditation. See, e.g., Jonathan L. Rubin, Patents, Antitrust, and Rivalry in Standard-
Setting, 38 RurGers L.J. 509, 513-14 (2007).

2 See, e.g., U.S. DeP’T oF JusTiCE & FED. TRADE COMM’N, ANTITRUST ENFORCEMENT AND
INTELLECTUAL PROPERTY RIGHTS: PROMOTING INNOVATION AND ComPpETITION 38 (2007) (“A
holder of IP incorporated into a standard can exploit its position if it is costly for users of the
standard to switch to a different technology after the standard is set.”’) [hereinafter IP REPoORT],
available at http://www justice.gov/atr/public/hearings/ip/222655.pdf; Joseph Farrell et al., Stan-
dard Setting, Patents, and Hold-Up, 74 AntrTRUST L.J. 603 (2007).

3 Seller market power is sometimes called monopoly power, although monopoly power is the
ability “to control prices or exclude competition.” United States v. E. I. du Pont de Nemours &
Co., 351 U.S. 377, 391 (1956). Concerns about holdup can arise if a rights holder possesses
seller market power that falls short of monopoly power.

4 Opportunistic conduct may occur when the parties to an economic transaction make invest-
ments that are specific to the relationship and contracts do not completely specify the terms of
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Some standard-setting organizations (SSOs) have addressed the potential
for the exercise of ex post market power by seeking to obtain commitments
from participating patent owners to license their essential patents at terms that
are fair, reasonable, and non-discriminatory (FRAND).5 More recently, SSOs
have considered “ex ante” joint negotiations by their members (potential
licensees) with patent owners to more clearly establish parameters of the li-
censing terms for essential patents before the standard issues and firms and
consumers make investments that are specific to the standard.®

Joint negotiation raises concerns that members of an SSO may engage in a
different type of holdup. In particular, joint negotiation may create opportuni-
ties for potential licensees to exercise buyer market power,” and suppress roy-
alty terms ex ante, but after rights holders have made irreversible research and
development investments necessary to create and patent technologies that are
essential to a standard.?

trade. Specific investments create quasi-rents equal to the difference between the value of invest-
ments in the relationship and in their next most valuable use. If a contingency occurs that is not
covered by the contract, parties can act strategically to obtain a share of these quasi-rents. For a
sampling of the literature on specific investments and quasi-rents, see OLIVER E. WILLIAMSON,
Tue Economic INsTITUTIONS OF CAPITALISM: FIRMS, MARKETS, RELATIONAL CONTRACTING
(1985); R.H. Coase, The Nature of the Firm, 4 EcoNnomica 386 (1937); Paul L. Joskow, Vertical
Integration and Long-term Contracts: The Case of Coal-Burning Electric Generating Plants, 1
J.L. Econ. & Ora. 33 (1985); Benjamin Klein, Robert G. Crawford & Armen A. Alchian, Verti-
cal Integration, Appropriable Rents, and the Competitive Contracting Process, 21 J.L.. & Econ.
297 (1978); Oliver D. Hart, Incomplete Contracts, in 2 THE NEw PALGRAVE: A DICTIONARY OF
Econowmics 752 (John Eatwell, Murray Milgate & Peter Newman eds., 1987). The ability to act
opportunistically does not imply that rights holders necessarily exercise this ability.

5 See, e.g., ANSI, GUIDELINES FOR IMPLEMENTATION OF THE ANSI PaTeENnT PoLicy (Feb.
2011) (“ANSI-accredited standards developer . . . [shall receive] an assurance that a license to
such essential patent claim(s) will be made available to applicants desiring to utilize the license
for the purpose of implementing the standard . . . under reasonable terms and conditions that are
demonstrably free of any unfair discrimination.”). ANSI, the American National Standards Insti-
tute, establishes the consensus procedures that are the basis for about 9500 voluntary standards.
See Frequently Asked Questions, ANSI, http://www.ansi.org/about_ansi/faqs/fags.aspx?menuid=1.
I make no distinction between FRAND commitments and commitments to license under RAND
(reasonable and non-discriminatory) terms.

6In the analysis that follows, I focus on royalty terms in licensing agreements, while ac-
knowledging that licensing terms other than royalties (such as field-of-use restrictions, ability to
sublicense, defensive suspension, etc.) are often very important to both licensors and licensees.
Focusing on royalty terms simplifies the analysis, while providing useful insights into complex
actual negotiations that involve additional terms and considerations.

7 Buyer market power is sometimes called monopsony power, although the latter is the coun-
terpart to monopoly power on the buyer side of the market. See Roger D. Blair & Jeffrey L.
Harrison, Antitrust Policy and Monopsony, 76 CorNELL L. REv. 297, 306 (1991) (“[M]onopsony
power is to the demand side of a market what monopoly power is to the supply side.”). In what
follows I use the terms “buyer market power by an SSO” and “SSO monopsony power” to refer
to the collective exercise of buyer market power and monopsony power by members of the SSO.
Concerns about licensee holdup can arise if the SSO has buyer market power that falls short of
monopsony power.

8 The exercise of buyer market power by members of an SSO is a concern if, as is often the
case, most members of an SSO are users rather than suppliers of technologies that are considered
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The U.S. Department of Justice and Federal Trade Commission issued gui-
dance to two SSOs regarding the disclosure of maximum royalties and the
most restrictive terms under which rights holders would license their technol-
ogies.” Such disclosure may be a prelude to negotiations over actual patent
royalties and licensing terms as the posting of a maximum rate could influ-
ence potential licensees to negotiate down the rate on an ex ante basis or not
to vote for the technology in question.!® The agencies have indicated that they
would apply a rule of reason framework to evaluate the relative benefits and
risks of joint negotiation of licensing terms.!

for adoption. See, e.g., David J. Teece & Edward F. Sherry, Standards Setting and Antitrust, 87
Minn. L. Rev. 1913, 1928, 1931 (2003). While members of an SSO are often actual or potential
competitors in markets for products that employ a technology included in a standard, such com-
petition is not necessary for joint royalty negotiation to have anticompetitive effects. Technology
users have a joint interest in securing a low royalty, and through collective action may be able to
negotiate a lower royalty than any one of them could obtain through independent bilateral
negotiation.

9 See Business Review Letter from Thomas O. Barnett, Assistant Att’y Gen., to Robert A.
Skitol, Drinker, Biddle & Reath, LLP (Oct. 30, 2006) [hereinafter VITA Letter], available at
http://www .justice.gov/atr/public/busreview/219380.pdf; Business Review Letter from Thomas
O. Barnett, Assistant Att’y Gen., to Michael A. Lindsay, Dorsey & Whitney LLP (Apr. 30, 2007)
[hereinafter IEEE Letter], available at http://www justice.gov/atr/public/busreview/222978.pdf.

10 See, e.g., J. Gregory Sidak, Patent Holdup and Oligopsonistic Collusion in Standard-Setting
Organizations, 5 J. CompETITION L. & Econ. 123, 173 (2009) (*“ ‘[T]he patent holder’s unilateral
declaration of its most restrictive terms’ is not really a unilateral act at all . . . . [, but a] predict-
able response to a new rule . . . that implies that the patent holder’s technology will be rejected
for the standard in absence of such a declaration.”).

11 See VITA Letter, supra note 9, at 8 (“Unless the standard-setting process is used as a sham
to cloak naked price fixing or bid rigging, the Department analyzes action during the standard-
setting process under the rule of reason.”); IEEE Letter, supra note 9, at 11; IP RepPoRT, supra
note 2, at 55-56 (“Given the strong potential for procompetitive benefits, the Agencies will
evaluate joint ex ante negotiation of licensing terms pursuant to the rule of reason.”); Chairman
Deborah Platt Majoras, Fed. Trade Comm’n, Recognizing the Procompetitive Potential of Roy-
alty Discussions in Standard Setting, Remarks at Conference on Standardization and the Law:
Developing the Golden Mean for Global Trade 7 (Sept. 23, 2005) (“[J]oint ex ante royalty dis-
cussions that are reasonably necessary to avoid holdup do not warrant per se condemnation.
Rather, they merit the balancing undertaken in a rule of reason review.”), available at http://
www.ftc.gov/speeches/majoras/050923stanford.pdf; R. Hewitt Pate, Assistant Att’y Gen., Anti-
trust Div., U.S. Dep’t of Justice, Competition and Intellectual Property in the U.S.: Licensing
Freedom and the Limits of Antitrust, EU Competition Workshop 9 (June 3, 2005) (“There is a
possibility of anticompetitive effects from ex ante license fee negotiations, but it seems only
reasonable to balance that concern against the inefficiencies of ex post negotiations and licensing
holdup.”), available at http://www justice.gov/atr/public/speeches/209359.pdf. The Agencies de-
scribe the general analytic framework for evaluation of collaborations among competitors in Fed.
Trade Comm’n & U.S. Dep’t of Justice, Antitrust Guidelines for Collaborations Among Compet-
itors (2000) [hereinafter Guidelines for Collaborations Among Competitors], available at http://
www.ftc.gov/0s/2000/04/ftcdojguidelines.pdf. For a different perspective, see Damien Geradin &
Miguel Rato, Can Standard-Setting Lead to Exploitative Abuse? A Dissonant View on Patent
Hold-Up, Royalty Stacking and the Meaning of FRAND, 3 Eur. CompETITION L.J. 101 (2007);
Damien Geradin & Anne Layne-Farrar, The Logic and Limits of Ex Ante Competition in a Stan-
dard-Setting Environment, CoMpETITION PoL’y INT’L, Spring 2007, at 79, 97; James F. Rill &
Christopher J. MacAvoy, Ex Ante Licensing Negotiations in Standard Setting and the Rule of
Reason, ANTITRUST REP., Dec. 2010, at 67.
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The tolerance for coordinated conduct by members of an SSO that may
exercise buyer market power should depend on the likelihood and magnitude
of ex post holdup.'? If ex post holdup is unlikely, coordinated conduct to es-
tablish licensing terms ex ante has little benefit and may distort incentives for
innovation by shifting the terms of patent licenses to favor technology
adopters.'?

If standard-related holdup is likely and substantial, joint negotiation of li-
censing terms by the members of an SSO before a standard issues can help fill
the void left by vague FRAND commitments to limit possible opportunistic
conduct. However, a less restrictive alternative is to rely on independent bilat-
eral negotiations between potential licensees and rights holders along with a
clear non-discrimination requirement (i.e., the ND prong of FRAND).
Preventing undue discrimination between similarly situated licensees assures
that firms will gain the benefits of licensing terms negotiated by early adopt-
ers before these early adopters and consumers make investments that are spe-
cific to a standard. This alternative policy requires SSOs or the courts to
convey the meaning and requirements of non-discrimination in a technology
licensing context, but it does not require a precise determination of fair and
reasonable royalties.!*

Historically, whether licenses that are subject to FRAND commitments are
fair and reasonable has garnered more attention than whether the licenses dis-

12 Joint negotiation also may confer benefits by making it easier for members of an SSO to
compare the technical merits of alternative technology choices. This is the type of conduct that
members of an SSO normally undertake to evaluate alternative technology options. Unlike joint
negotiation of licensing terms, joint evaluation of the technical merits of alternative technologies
generally do not raise antitrust concerns.

13 David Teece and Edward Sherry argue that total welfare is maximized if SSO members
make technology choices based solely on performance and real resource costs. See Teece &
Sherry, supra note 8, at 1931-34. There is controversy over whether total or consumer welfare is
the appropriate standard for antitrust review. See, e.g., Joseph Farrell & Michael L. Katz, The
Economics of Welfare Standards in Antitrust, CoMPETITION PoL’y INT’L, Autumn 2006, at 3;
Ken Heyer, Welfare Standards and Merger Analysis: Why Not the Best?, COMPETITION PoL’y
INT’L, Autumn 2006, at 29. However, even under a total welfare standard, royalties and other
licensing terms are relevant because they affect incentives for innovation and rent seeking. Fur-
thermore, high royalties can create deadweight losses from underutilization of a technology that
can offset performance benefits or resource savings. See, e.g., Mark R. Patterson, Antitrust and
the Costs of Standard-Setting: A Commentary on Teece and Sherry, 87 MINN. L. Rev. 1995,
1999-2003 (2003).

Note that holdup can disadvantage rights holders as well as consumers, particularly if stan-
dards invoke multiple complementary rights that lead to royalty stacking. See Mark A. Lemley &
Carl Shapiro, Patent Holdup and Royalty Stacking, 85 Tex. L. Rev. 1991, 1992 (2007); Michael
A. Carrier, Why Antitrust Should Defer to the Intellectual Property Rules of Standard-Setting
Organizations: A Commentary on Teece and Sherry, 87 MinN. L. Rev. 2019, 2030-31 (2003)
(“Holdup affects IP owners as well as IP users.”).

14 Whether licensing terms are non-discriminatory is a separate inquiry from whether terms
are fair and reasonable. In particular, license terms may discriminate among licensees, yet still be
determined to be fair and reasonable.
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criminate among licensees.!® Despite the attention, no SSO, court, or enforce-
ment agency has offered a workable and generally accepted definition of fair
and reasonable licensing terms.'* My proposal calls for a shift of emphasis
from the “fair and reasonable” prong of FRAND, which is often inherently
ambiguous, to the “non-discrimination” prong, which if clearly defined can
provide meaningful protection against ex post holdup if bilateral negotiations
between rights holders and industry members occur before firms and consum-
ers make investments that are specific to a standard."”

15 See, e.g., Roger G. Brooks & Damien Geradin, Interpreting and Enforcing the Voluntary
FRAND Commitment (July 20, 2010), available at http://ssrn.com/abstract=1645878. The au-
thors found little documentary history relating to the meaning of “non-discriminatory.”

16 See, e.g., Mark A. Lemley, Intellectual Property Rights and Standard-Setting Organiza-
tions, 90 CaLir. L. Rev. 1889, 1913 (2002) (“One of the most common requirements imposed on
IP owners is an obligation to license IP rights on reasonable and nondiscriminatory terms. But
virtually no SSO policies specify what that phrase means, leaving courts to decide what terms are
‘reasonable.””); Brooks & Geradin, supra note 15 (“‘[F]air and reasonable’ are on their face
flexible terms the specific content of which is substantially left to the negotiation between the
parties.”); Philippe Chappatte, FRAND Commitments—The Case for Antitrust Intervention, 5
Eur. CompETITION J. 319 (2009); Patrick D. Curran, Standard-Setting Organizations: Patents,
Price Fixing, and Per Se Legality, 70 U. CH1. L. Rev. 983, 983 (2003); Gil Ohana, Marc Hansen
& Omar Shah, Disclosure and Negotiation of Licensing Terms Prior to Adoption of Industry
Standards: Preventing Another Patent Ambush?, 24 EUr. COMPETITION L. REv. 644, 648 (2003).

Cases that have addressed FRAND licensing commitments include Broadcom Corp. v.
Qualcomm Inc., No. 05-3350 (MLC), 2006 U.S. Dist. LEXIS 62090 (D.N.J. Aug. 31, 2006);
Nokia Corp. v. Qualcomm, Inc., No. 06-509-JJF, 2006 U.S. Dist. LEXIS 61383 (D. Del. Aug.
16, 2006); Agere Sys. Guardian Corp. v. Proxim, Inc., 190 F. Supp. 2d 726 (D. Del. 2002);
Townshend v. Rockwell Int’l Corp., 55 U.S.P.Q. 2d (BNA) 1011, 1018 (N.D. Cal. 2000); ESS
Technology, Inc. v. PCTel, Inc., No. C-99-20292, 1999 U.S. Dist. LEXIS 23227 (N.D. Cal. Nov.
4, 1999). None of these cases resolved the contours of FRAND licensing commitments. The
Third Circuit in Broadcom Corp. v. Qualcomm Inc., 501 F.3d 297, 314 (3d Cir. 2007), held that
“a patent holder’s . . . false promise to license . . . technology on fair, reasonable, and non-
discriminatory . . . terms . . . coupled with [a standards-setting organization’s] . . . reliance on that
promise when including the technology in the standard,” is conduct actionable under the Sher-
man Act, but did not offer a workable definition of FRAND licensing terms. The Federal Trade
Commission addressed royalties in its case against Rambus, Inc., but only in the context of
remedies. See Final Order, Rambus, Inc., FTC Docket No. 9302 (Feb. 2, 2007), available at
http://www.ftc.gov/os/adjpro/d9302/070205finalorder.pdf; Opinion of the Commission on Rem-
edy, Rambus, Inc., FTC Docket No. 9302, (Feb. 2, 2007), available at http://www.ftc.gov/os/
adjpro/d9302/0702050pinion.pdf.

171 do not consider an exhaustive list of policies that SSOs may pursue to manage technology
choice and the exercise of patent rights. Such policies may include mandatory patent pools,
royalty-free licensing, limits on patent assertion, and ex post regulation of licensing terms. For a
selection of alternative approaches, all of which have serious implementation issues, see, e.g.,
Rudi Bekkers & Joel West, The Limits to IPR Standardization Policies as Evidenced by Strategic
Patenting in UMTS, 33 TeLEcomm. PoL’y 80 (2009); Robert P. Merges & Jeffrey M. Kuhn, An
Estoppel Doctrine for Patented Standards, 97 CaLir. L. REv. 1 (2009). For an analysis of the
merits of ex ante contracting and FRAND royalty terms, see Luke M. Froeb, Bernhard
Ganglmair & Gregory J. Werden, Patent Hold Up and Antitrust: How a Well-Intentioned Rule
Could Retard Innovation (Vanderbilt Law & Economics Research Paper No. 11-3, 2010), availa-
ble at http://ssrn.com/abstract=1735587.
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I. BARGAINING OVER ROYALTY TERMS

Bilateral negotiations over licensing terms that occur before a standard is-
sues protect those who make binding agreements with rights holders. But
those who do not negotiate ex ante, including technology adopters that enter
the industry after a standard has issued, may be exposed to ex post opportunis-
tic conduct. The non-discrimination prong of a FRAND commitment can pro-
vide an umbrella of protection for technology users that negotiate licenses
after firms and consumers have made investments that are specific to a
standard.'®

Is bilateral bargaining between a rights holder and licensees, along with a
clear non-discrimination commitment, a superior alternative to ex ante joint
negotiation or to bilateral bargaining with a weak or non-existent non-discrim-
ination requirement? A comparison of the performance of different licensing
regimes requires an understanding of how members of an SSO and rights
holders may exercise market power. The standard textbook models of monop-
sony and monopoly are not applicable to licensing negotiations. In the stan-
dard monopsony model, a single buyer faces an upward-sloping supply curve
for an input and reduces demand in order to obtain a lower price.!” However,
there is no supply curve for a single patented technology. In addition, in the
standard model the competitive price is the marginal cost of production. In
contrast, the marginal cost of licensing a technology, which is generally very
low, does not establish the competitive royalty. The competitive royalty is the
outcome of bilateral negotiations, and is related to the value created by the
technology relative to its next-best alternative. Joint negotiation can suppress
royalties below the competitive level by changing the bargaining that occurs
between the patentee and potential licensees, in particular by changing the
payoffs if the parties fail to negotiate a license. Similarly, the standard text-
book model of monopoly does not inform the potential exercise of seller mar-
ket power by rights holders because rights holders must negotiate with
members of SSOs who may possess collective buyer market power.

I employ the cooperative Nash bargaining solution to compare different
licensing regimes.?’ Bargaining over licensing terms involves many compli-

18 See also Anne Layne-Farrar, Considering Whether Ex Ante Joint Negotiations Within Stan-
dard Setting Are “Reasonably Necessary,” GLoBaL CompETITION PoL’y, Spring 2008, Vol. 5,
No. 1; Anne Layne-Farrar, Gerard Llobet & A. Jorge Padilla, Preventing Patent Hold Up: An
Economic Assessment of Ex Ante Licensing Negotiations in Standard Setting, 37 AIPLA Q.J. 445
(2009) (Once pivotal players obtain reasonable rates, the “non-discriminatory” component of a
RAND licensing commitment ensures that other pivotal players receive reasonable rates as
well.).

19 See generally Blair & Harrison, supra note 7.

20 See John Nash, Two-Person Cooperative Games, 21 EconomETRICA 128 (1953); Ken
Binmore, Ariel Rubinstein & Asher Wolinsky, The Nash Bargaining Solution in Economic Mod-
elling, 17 RAND J. Econ. 176 (1986). The Nash solution follows from certain axioms that
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cating factors, such as uncertain outcomes, asymmetric information about the
values of technologies and the contributions of licensees to a technology’s
value, the credibility of disagreements, differential bargaining power and skill,
and the individual circumstances of licensors and licensees. Although it is
unlikely that the Nash bargaining model can capture the effects of these fac-
tors with a high degree of accuracy, the model is useful to compare the direc-
tional influences of different licensing regimes on licensing outcomes. In
addition, licensing negotiations have many terms that are significant to the
licensor and the licensee, such as field-of-use restrictions, grantback require-
ments, and the exchange of other intellectual property and know-how. While
these other terms can be at least as important as the license royalty, I focus on
the royalty because it allows a more straightforward comparison of the conse-
quences of different licensing arrangements.

The Nash bargaining model applies to bargaining between two agents, al-
though with some interpretation it can provide insights into multiparty negoti-
ations. The model has two key components.?! The first is the pair of outcomes
that the agents would obtain in the event of a breakdown of the bargaining
process, sometimes called the agents’ “disagreement payoffs” or “threat
points.” The second component is the pair of outcomes that the agents can
obtain if they bargain efficiently, sometimes called their “bargaining payoffs.”
The outcome of Nash bargaining maximizes the product of the difference be-
tween each agent’s bargaining payoff and her disagreement payoff.>

For example, suppose that a single licensee and a single patentee negotiate
for a license to a technology that has a value of $100. The license provides for
a royalty, R. I assume the royalty has no effect on the demand for the technol-
ogy, which would be the case if it were paid as a lump sum. If the parties
agree to a license, the patentee gets a payoff of R and the licensee gets a
payoff of $100 — R. Suppose that neither party can earn a payoff if they fail to
reach an agreement (i.e., their disagreement payoffs are zero). The Nash bar-
gaining outcome is the royalty that maximizes the product of their bargaining
payoffs, ($100 — R)R, which is R = $50. If the licensee has a disagreement
payoff of $50 and the patentee has a disagreement payoff of $30, the Nash

describe reasonable outcomes of bargaining games and corresponds to a more descriptive model
of bargaining under some assumptions. Under some conditions, the Nash solution is the outcome
of a game in which one party makes an offer and the other party either accepts the offer or makes
a counteroffer. If the parties discount the future at the same rate, the solution to this game con-
verges to the Nash solution in the limit as the discount rate goes to zero.

21 See, e.g., Binmore et al., supra note 20, at 176-79.

22 Formally, suppose j represents agent 1 or agent 2. If 57 is agent j’s disagreement payoff and
s; is the agent’s payoff with bargaining, the outcome of the Nash bargaining model maximizes
the “Nash product” (s,—s9) * (s,—s%). Id. at 178. Under some conditions this is equivalent to an
outcome in which each agent receives her disagreement payoff plus one-half of the gain from
bargaining.
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solution is the royalty that maximizes ($100 — R — $50)*(R — $30), which is R
= $40. Note that each party’s bargaining payoff in the Nash solution is at least
as much as its disagreement payoff.

I apply the Nash bargaining model to explore the outcomes corresponding
to: (i) bilateral bargaining; (ii) ex ante joint negotiation; and (iii) bilateral bar-
gaining with a non-discrimination constraint. Throughout, I explore a stylized
example to highlight the differences in the three regimes. In the example,
there is a single patented technology used to produce a downstream product
by two potential licensees, firms A and B. When both A and B license the
technology, they each sell one unit of the downstream product for a net profit
of $100. There is also an alternative, unpatented technology that can be used
to produce the downstream product. When both A and B use the alternative
technology, they each sell one unit of the downstream product for a net profit
of $60. The patentee has no alternative use for her patent. Her “disagreement
payoff” is zero. If the patented technology is adopted after the standard issues
and the adopting firm and consumers make investments that are specific to the
standard, the cost of switching to the alternative technology is prohibitively
expensive. As a result, the ex post value of the alternative technology is zero.

In this example, the total value of the patented technology is $200 ($100 for
each firm). The total value of the alternative technology is $120 ($60 for each
firm). The social value of the patented technology is its incremental value
relative to the next-best alternative, measured before firms and consumers
make investments that are specific to the standard. In this example, the total
social value of the patented technology is $80.

A. BILATERAL BARGAINING

Bilateral bargaining between a patentee and a potential licensee can occur
ex ante, before a standard issues, or ex post, after the standard issues and
firms and consumers make investments that are specific to the standard. Sup-
pose firm A negotiates with the patentee ex ante under the assumption that
firm B takes a license. Firm A has a disagreement payoff of $60, which is the
value of the alternative and unpatented technology. Nash bargaining between
the patentee and firm A would result in a royalty that maximizes ($100 — R —

$60)R. This royalty is $20. If firm B independently negotiates a license ex

ante, it would have the same payoffs and would negotiate the same $20 roy-
alty. The total royalty collected by the patentee from firms A and B with
independent bilateral ex ante negotiation is $40.

Suppose instead that firm B negotiates for a license ex post, after the stan-
dard issues, and decisions by firm B and others make switching to the alterna-
tive technology prohibitively expensive. Firm B has a disagreement payoff of
zero ex post. Nash bargaining between the patentee and firm B would result in
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a royalty that maximizes ($100 — R)R. This royalty is $50. The difference
between the $50 royalty ex post for firm B and the $20 royalty ex ante for
firm A is the result of lock-in to the adopted technology. Lock-in eliminates
the non-patented technology as a credible alternative that would otherwise
allow firm B to negotiate for a lower royalty.

When the patentee negotiates independently with each firm, and the out-
come of the negotiation with one firm has no effect on the outcome of the
negotiation with the other firm, the patentee can collect a total royalty of $40
if she bargains with firms A and B ex ante ($20 from each licensee), $100 if
she bargains with both firms ex post after the standard issues ($50 from each),
and $70 if she bargains with one of the firms ex ante and with the other firm
ex post ($20 from the ex ante negotiation and $50 from the ex post negotia-
tion). The patentee may do better, however, if she can condition the outcome
of one negotiation on the outcome of another negotiation. An example of a
conditional negotiation is a threat to license either firm A or firm B on an
exclusive basis.

Suppose that firms A and B are perfect substitutes from the perspective of
obtaining value from the patentee’s technology or the alternative technology.
In that case, either firm A or firm B could sell two units of the downstream
product with a net profit of $100 per unit for the patented technology and $60
per unit for the unpatented technology. An implicit assumption is that firm B
(or firm A) cannot earn a profit using the alternative technology if firm A (or
firm B) has an exclusive license for the patented technology, otherwise com-
petition from one firm using the alternative technology would constrain bar-
gaining with the other firm for the patented technology. Under these
assumptions, an exclusive license to either firm A or B has the same values
for the patented and alternative technologies as the total values of the technol-
ogies when the patentee negotiates independently with both firms. As a sole
licensee each firm would be twice as large as it would be if both firms took a
license.

I apply an extension of Nash bargaining to describe the possible effects of a
threat to license the patented technology exclusively.?? Assume negotiations
occur ex ante. If firm A refuses a license, the patentee can choose to negotiate
exclusively with firm B. The negotiation of an exclusive license with firm B
would maximize the Nash product ($200 — R — $120)R. The corresponding

23 Threats to license exclusively either firm A or B technically are outside the description of
the Nash bargaining model, which is limited to bargaining between two parties. However, with
some assumptions, Nash bargaining approximates a dynamic bargaining game with alternating
offers that captures the threat of an exclusive license. See, e.g., Henrik Horn & Asher Wolinsky,
Worker Substitutability and Patterns of Unionisation, 98 Econ. J., 484, 487-88 (1988) (applying
Nash bargaining to exclusive bargaining with trade unions); Alp E. Atakan, Bargaining: Sepa-
rately or Together?, 11 ReEv. Econ. DEsiGN 295, 297 (2008).
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royalty from this negotiation is $40. This $40 royalty establishes the paten-
tee’s disagreement point for negotiations with firm A. The patentee can earn
this $40 royalty from firm B if firm A refuses a license. Firm A, knowing that
the patentee would not accept less than $40 if it declines the offer of a license,
might as well accept a royalty of $40. Firm B can make the same calculation.
If firm B refuses the patentee’s offer, the patentee can earn $40 from an exclu-
sive license with firm A. Therefore, firm B would accept a license offer of
$40 from the patentee as well.*

In this example, the patentee can obtain $40 from each firm by threatening
to license the other firm exclusively. Although the patentee threatens to li-
cense exclusively, in equilibrium the patentee licenses both firms, collecting
$40 from each.” The threat merely allows the patentee to extract higher royal-
ties. Ex ante negotiation with the threat of an exclusive license allows the
patentee to collect a total of $80. This equals the social value of the patented
technology (the difference between the $200 value of the patented technology
and the $120 value of the alternative) and is twice the amount that the paten-
tee would collect if she negotiated independently with each firm without a
threat of exclusive licensing.

A credible threat to license exclusively can allow the patentee to collect
more than the social value of her technology if she negotiates with both firms
ex post, after firms and consumers make investments that are specific to the
standard. Ex post, the alternative technology is not a feasible option for either
firm. Ex post as well as ex ante, a single licensee is sufficient to achieve the
full value of the technology because the firms are perfect substitutes for each
other. With an exclusive license, the negotiated royalty maximizes the Nash
product ($200 — R)R, which corresponds to a royalty of $100. If the patentee
can threaten to license the technology exclusively to firm A or B, the patentee
would not accept less than $100 from either firm. Each firm would accept a
royalty offer of $100, knowing that the patentee would not accept less than
that amount, yielding a total royalty of $200 to the patentee. When firms A

24 Another way to understand this result is to recognize that if the patentee licenses one of the
firms, the other firm contributes no incremental value and, therefore, would earn no return
greater than its disagreement payoff in Nash bargaining. Suppose the patentee and firm A agree
to a license with a royalty R. A second license with firm B contributes no incremental value
conditional on the license to firm A. Therefore, firm B should not obtain any private return for a
license, which corresponds to a royalty of $40. However, if the patentee has a license with firm
B, then firm A offers no incremental value and the patentee should be able to renegotiate the
license with firm A with a royalty of $40. The patentee can extract a royalty of $40 from both
firms by putting each firm in the position of adding no incremental value through the threat of an
exclusive license. Furthermore, note that paying a royalty of $40 is (weakly) superior for each
firm to the alternative of refusing a license.

25 More generally, the patentee would license both firms if that maximizes the total value of
the technology. See B. Douglas Bernheim & Michael D. Whinston, Exclusive Dealing, 106 J.
PoL. Econ. 64, 71 (1998).
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and B are perfect substitutes from the perspective of the patentee and the
patentee can threaten to license one of the firms exclusively, in ex post negoti-
ations the patentee can obtain the total value of the licensed technology,
which is $200. This exceeds the total incremental social value of $80 that the
patented technology provides relative to the alternative. Indeed, in this exam-
ple, licensees that negotiate ex post would be better off if the standard had
specified the alternative technology.

A FRAND commitment would constrain a patentee from entering into an
exclusive license. Nonetheless, a vague FRAND commitment could allow a
patentee to threaten to license a competitor at a lower royalty or with less
restrictive licensing terms. While not amounting to an exclusive license, the
threat of a lower cost or less restrictive license to a competitor could signifi-
cantly tilt licensing negotiations in favor of the patentee. A potential licensee
arguably would be willing to pay more for a license in order to avoid an
outcome that favors a competitor. Thus, while the threat of an exclusive li-
cense is extreme when a patentee is bound by a FRAND commitment, the
ability of a patentee to threaten to offer asymmetric licensing terms to compet-
itors would have qualitatively similar consequences in enhancing the bargain-
ing power of a patentee and may be feasible even in an environment in which
the patentee commits to offer licenses to all firms.

I next turn to likely bargaining outcomes with ex ante joint negotiation by
members of an SSO. I compare these outcomes to the likely outcomes of
bilateral bargaining with a clear non-discrimination requirement.

B. Ex ANTE JoINT NEGOTIATION

Continuing with the previous example, suppose the two firms negotiate
jointly with the patentee ex ante before firms and consumers make invest-
ments that are specific to the standard. I assume that ex ante joint negotiation
takes the form of a single entity that negotiates with the patentee and internal-
izes the total value of the license. If the total royalty is R, the total value of the
license is $200 — R and the value of the alternative technology is $120. With
Nash bargaining, the royalty R maximizes ($200 — R — $120)R. The result is
R = $40. This is equivalent to a royalty of $20 that is charged to each of the
two licensees. In this example the social value of the technology is $40 for
each firm ($80 in total), but the jointly negotiated royalty is $20 per firm ($40
in total). Ex ante joint negotiations allow technology adopters to share the
social value of the technology. While this value sharing may have desirable
implications for downstream product consumption and investment incentives,
it also may have negative consequences by reducing incentives for invention.

The royalty of $20 per firm with ex ante joint negotiation is the same as the
royalty outcome per firm with independent ex ante bilateral negotiation. This
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result holds because the two firms are identical and the simple bargaining
model ignores other factors that may affect the royalty outcomes. I explore
some of these complicating factors below, beginning with issues that relate to
the governance of the SSO. In general, I conclude that ex ante joint negotia-
tions are likely to result in royalties per firm that are lower than the royalties
that most, if not all, licensees would pay with bilateral bargaining.

SSO members would have the ability to negotiate low royalties in ex ante
bilateral negotiations if SSO governance rules require unanimity to include a
technology in a standard, which would make each member pivotal to the tech-
nology adoption decision. If a member is pivotal, the adoption of the technol-
ogy will succeed or fail based on its vote, which, assuming SSO members are
symmetric, gives the member the power to negotiate as if it were negotiating
on behalf of the entire SSO.% If, however, no member of the SSO is pivotal,
then bilateral negotiations can result in much higher royalties compared to ex
ante joint negotiation if there is no clear alternative to the patented technology
or if selection of a better alternative would incur delays that joint negotiation
would avoid. Moreover, bilateral negotiation does not prevent a patentee from
securing higher royalties from firms that license the technology ex post, after
firms and consumers make investments that are specific to the standard.

Most SSOs do not require unanimity, but instead require “consensus” or a
super-majority for adoption of a technology in a standard.?” In practice, rights

26 Under a unanimity requirement, each member of the SSO is pivotal to the adoption deci-
sion. Pivotal adopters can negotiate low royalties ex ante and avoid holdup ex post. See, e.g.,
Layne-Farrar, Llobet & Padilla, supra note 18; see also Ilya R. Segal & Michael D. Whinston,
Naked Exclusion: Comment, 90 Am. Econ. Rev. 296 (2000) (discussing pivotal buyers in the
context of exclusive dealing arrangements).

27 ANSI policy states that “Voluntary consensus standards serve as the cornerstone of the U.S.
standardization system. These documents arise from an open process that depends upon data
gathering, a vigorous discussion of all viewpoints, and agreement among a diverse range of
stakeholders.” ANSI, OVERVIEW OF THE U.S. STANDARDIZATION SYSTEM 2 (2d ed., July 2007),
available at http://publicaa.ansi.org/sites/apdl/Documents/News%20and%20Publications/Other
9%20Documents/US-Stdzn-System-FINAL.pdf. The IEEE Standards Manual states that “The bal-
loting group shall provide for the development of consensus by all interests significantly affected
by the scope of the standard. This is achieved through a balance of such interests in the balloting
group membership.” IEEE-SA StanparDs Boarp, IEEE-SA StTaNDARDS BOARD OPERATIONS
ManuaL § 5.4.1 (2011), available at http://standards.ieee.org/guides/opman/sectS.html. The
JEDEC Manual of Organization and Procedure states that: “Unless specifically authorized by the
Board [of Directors], all approval vote counts within JEDEC shall be a minimum of 2/3 of votes
cast. All Board approval vote counts shall be a minimum of 3/4 of votes cast.” JEDEC, JEDEC
MANUAL OF ORGANIZATION AND PROCEDURE § 5 (rev. of JM21M, May 2008), available at http:
/Iwww.jedec.org/sites/default/files/IM21P%5B1%5D.pdf. The IEEE requires that at least 75 per-
cent of a working group must vote on a proposed standard and 75 percent of the votes must be in
the affirmative to adopt the standard. IEEE-SA StanparDs Boarp, IEEE-SA STANDARDS
Boarp OperaTIONs ManNuaL § 5.4.3.1 (2011), available at http://standards.ieee.org/guides/
opman/sect5.html. VITA has a similar policy. VITA STANDARDS ORGANIZATION, VSO PoLICIES
AND PROCEDURES § 7.2.1.1 (rev. 2.6, Nov. 2005), available at http://www.vita.com/home/VSO/
vso-pp-12d6.pdf.
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holders do not know whether a particular member of an SSO is or is not
pivotal to the technology adoption decision. The lack of a pivotal decision
maker can give a rights owner greater ability to demand a high royalty. None-
theless, the rights holder still must be concerned that members will vote
against its technology and will hedge this risk by offering licensing terms that
are favorable to licensees.

In many standardization decisions, some SSO members will have consider-
able influence over technology adoption decisions and may be able to negoti-
ate lower royalties in bilateral negotiations than can other members. As a
result, ex ante joint bargaining need not result in lower royalties than every
member of an SSO could negotiate independently ex ante. Bilateral negotia-
tion could allow some members of an SSO to secure low royalties or influ-
ence the adoption of their preferred technologies if they bargain with
patentees ex ante. However, other firms would not have similar protections,
particularly if they bargain ex post.

There are additional reasons why ex ante joint negotiation likely would
result in lower royalties for most licensees. A patentee could not reasonably
threaten to enter into asymmetric licensing terms with members of an SSO if
the members bargain jointly, have symmetric objectives, and their negotiators
represent their collective interests. In contrast, with bilateral bargaining, a pat-
entee could threaten to license competing firms under asymmetric terms,
which would give the patentee the ability to negotiate higher royalties or other
licensing terms that are more favorable to the patentee.

A further reason supports a conclusion that ex ante joint negotiation likely
would result in lower royalties compared to ex ante bilateral bargaining even
if the patentee did not threaten to license on asymmetric terms in the bilateral
bargaining regime. The simple bargaining model ignores the coordination
costs of adopting an alternative to the patented technology. Technology values
are uncertain, and parties may have different information about the potential
values of the licensed technologies and its alternatives. Absent coordination
achieved through joint negotiation, each potential licensee may be uncertain
about whether the SSO members would choose an acceptable alternative tech-
nology and, if so, how long it would take to agree on an alternative. This
uncertainty and the expected cost of delay would greatly lower the value to
each firm of the next-best alternative to the patented technology in a scenario
with bilateral bargaining and allow the patentee to negotiate higher royalties.?

28 A barrier to switching to an alternative technology is the difficulty of aligning expectations.
See, e.g., Joseph Farrell & Garth Saloner, Coordination Through Committees and Markets, 19
RAND J. Econ. 235 (1988). Switching also may be difficult if alternatives are risky, if there is
high demand for backward compatibility, or if switching would incur a loss of experience
economies.
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To illustrate, uncertainty and delay could lower the value of the alternative
technology to each firm from $60 to perhaps $30. If firm A or B bargains
independently with the rights holder ex ante under the belief that the alterna-
tive is worth only $30, the negotiated royalty would maximize ($100 — R —
$30)R. The uncertainty and delay would increase the royalty negotiated inde-
pendently ex ante from $20 to $35. With greater uncertainty or delay, the
potential licensee may discount the value of the alternative technology to zero.
In that case, independent bilateral negotiation would result in a per-firm roy-
alty of $50, even if the negotiation occurred ex ante.?

Ex ante joint negotiation lowers the negotiated royalty by facilitating coor-
dination and reducing the delay in adopting an alternative technology. En-
hanced coordination and shortened delay are apparent efficiencies from joint
negotiation. To the extent that alternatives are actually implemented in a stan-
dard, it is socially desirable to identify the best alternatives and to avoid un-
necessary delays in developing the standard. However, the key attribute of the
alternative technology is its value in negotiating a lower royalty for the mem-
bers of the SSO.% If this royalty is too low, it can have negative consequences
for economic efficiency by lowering incentives for innovation. In this exam-
ple, enhanced coordination from joint negotiation results in a total royalty of
$40 ($20 per firm), which is only one-half of the social value of the
technology.

The costs of coordination and delay and the ability to threaten asymmetric
licensing terms in a bilateral bargaining regime suggest that, on average, li-
censing costs with bilateral bargaining would be higher than the costs with
joint negotiation even if bilateral bargaining occurs ex ante. Relative to ex
ante joint negotiation, licensing costs almost certainly would be higher with
bilateral bargaining if firms negotiate licenses ex post after investments that
are specific to a standard make switching to an alternative technology unfeasi-
ble or very costly.

C. BiLATERAL BARGAINING WITH NON-DISCRIMINATION

A clear non-discrimination provision allows a potential licensee to benefit
from agreements made by firms ex ante, before they are locked in to a stan-
dard, even if the potential licensee negotiates ex post. The provision also pre-
vents a rights holder from threatening to withhold a license from a potential

29 Uncertainty and delay also would be costly to the patentee. That would not tilt the bargain-
ing outcome to favor the licensee if the patent’s disagreement payoff is zero, as assumed in the
example, or more generally if the patentee’s disagreement payoff is small compared to the disa-
greement payoff of the licensee absent uncertainty and delay.

30 With bilateral bargaining, SSO members may accept a high royalty in order to avoid delay
in choosing an alternative technology. In that case the apparent efficiencies from joint negotia-
tion are never achieved.
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licensee or to offer a license to a competitor with a lower royalty or less
restrictive terms. Bilateral bargaining with a clear non-discrimination commit-
ment results in a lower royalty relative to bilateral bargaining with a vague or
non-existent non-discrimination requirement because the rights holder cannot
improve its bargaining position by threatening to offer a better license to a
competitor.

An extension of the Nash bargaining model allows a prediction of the roy-
alty negotiated with bilateral bargaining and a non-discrimination constraint.
Suppose the patentee bargains with firm A ex ante and must commit to charge
the same royalty to firm B, whether bargaining with firm B occurs ex ante or
ex post. Nash bargaining ex ante would establish a royalty, R, that maximizes
($100 — R — $60)2R. The factor of two appears in the Nash product because
whatever royalty emerges from the negotiation with firm A also must apply to
firm B (and, by the symmetry assumption, would be agreeable to firm B). If
the patentee negotiates a royalty of R with firm A, its total royalty payment is
2R. The royalty resulting from Nash bargaining with firm A is R = $20, and
this applies to both firms. This is the same royalty that results from ex ante
joint negotiation by the members of the SSO.

The non-discrimination provision protects against holdup by extending the
bargaining power of a firm that negotiates with the patentee ex ante to another
firm that may bargain with the patentee ex post. By committing to license
both firms at the same royalty, the non-discrimination constraint narrows the
scope for strategic licensing conduct by the rights holder and assures that the
rights holder cannot demand higher royalties from potential licensees that ne-
gotiate after firms and consumers have made investments that are specific to
the standard.

The non-discrimination constraint implies that both firms A and B pay a
royalty of $20 if firm A negotiates ex ante. Without the non-discrimination
requirement, firm B would pay $50 if it negotiates ex post. Indeed, if there
were other competitors that the rights holder could threaten to license at terms
that are more favorable to these competitors, firm B might pay more than $50
in order to avoid such a threat. Such a threat is not credible if the patentee is
bound by a clear non-discrimination commitment.

In this example, bilateral bargaining with a non-discrimination commitment
is no different from ex ante joint negotiation if there is at least one potential
licensee that bargains with the rights holder before the standard issues. This
establishes the royalty of $20, which is then available to all subsequent licen-
sees. Moreover, the example assumes that potential licensees are similar,
which implies that there are no complications from aggregating diverse pref-
erences in the case of ex ante joint negotiation or from applying the non-
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discrimination requirement to licensees with different demands for the pat-
ented technology.

In a more realistic setting, potential licensees would differ in their valua-
tions of the patented technology and its alternatives. It is plausible that a pat-
entee that is subject to a clear non-discrimination requirement would target
potential licensees that have a relatively high willingness to pay for the pat-
ented technology. This would establish a higher royalty base for future negoti-
ations that are bound by the non-discrimination constraint. The patentee could
not establish any royalty by targeting a particularly generous licensee. Assum-
ing bilateral negotiations occur ex ante, the patentee would be required to
choose a royalty that is acceptable to enough licensees to make them vote to
adopt the patented technology. In the example, provided that SSO members
are aware of royalty terms before the standard issues, this royalty can be no
more than $40 for those firms that value the patented technology at $100 and
an alternative at $60.

Acting alone, SSO members will have some market power in negotiations
with rights holders, and the non-discrimination requirement will assure that
weaker members of the SSO and potential licensees that do not participate in
the SSO will benefit from the power of stronger members. It is unlikely, how-
ever, that individual members of the SSO would have the same degree of
market power that they would have if they bargained jointly. In particular,
with ex ante joint negotiation, the costs of coordinating the decision to adopt
an alternative technology would be lower and the delays associated with such
decisions would be shorter than they would be if members of an SSO bar-
gained bilaterally with or without a clear non-discrimination requirement. As
in the case of bilateral bargaining with a vague or non-existent non-discrimi-
nation requirement, ex ante joint negotiation would result in lower royalties to
the extent that it facilitates coordination to adopt an alternative technology.

The combination of bilateral negotiations and a non-discrimination commit-
ment is a less-restrictive alternative to ex ante joint negotiations by the mem-
bers of an SSO. Bilateral bargaining with non-discrimination provides
protection against ex post op