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““KNOWLEDGE ASSETS’’—research and development know-how and in-
tellectual property protected by patent, copyright, and trade secret—
have become increasingly important as a determinant of U.S. industrial
progress.' In 1995 seven knowledge-intensive industries (aerospace,
computers, communications equipment, electrical machinery, elec-
tronic components, instruments, and drugs) accounted for 27 percent
of total manufacturing output in the United States, up from 21 percent
in 1982.2 Royalties and fees collected by U.S. firms from international
trade in intellectual properties exceeded $20 billion in 1993, nearly
double the amount collected just five years earlier.? Licensing royalties
and fees, although considerable, greatly understate the value of intel-
lectual property to the U.S. economy. Technology licensing and related
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1. For convenience, in what follows we will often use the term ‘‘patent’’ to denote
intellectual property more generally, including copyright and trade secrets. Of course,
there are important differences in the statutory protection that is afforded to each regime.

2. U.S. Bureau of the Census (1996, table 1).

3. National Science Board (1996, table 6-2).
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partnerships are essential in today’s economy to remain globally com-
petitive and to market the products that knowledge assets help to
create.”

This paper examines the historical role of antitrust enforcement for
licensing and other arrangements involving the transfer of intellectual
property rights. We briefly review past statements by the U.S. Depart-
ment of Justice on licensing and discuss the new antitrust guidelines
for licensing intellectual property (IP) that the Justice Department and
Federal Trade Commission published in 1995. We focus on competitive
issues raised by exclusivity provisions in IP licensing and discuss sev-
eral recent cases that address exclusive licenses and other competition
issues related to the use of intellectual property.

The IP-Antitrust Conflict and the Nine No-No’s

A reasoned analysis of antitrust and intellectual property respects
both the role of the IP laws in creating and protecting property rights
to encourage investment in research and development and the role of
the antitrust laws in protecting consumers from anticompetitive re-
straints of trade. Until recently, the U.S. courts and antitrust authorities
shunned a direct evaluation of this trade-off and focused instead on
whether the practice in question extends a patentee’s economic power
beyond the legitimate scope of the patent grant.® In the 1970s the
Antitrust Division of the Department of Justice announced a ‘‘watch
list’” of nine specified licensing practices that the division viewed as
anticompetitive restraints of trade in licensing agreements. The list soon
came to be known as the ‘‘Nine No-No’s.”’® They consisted of the
following:

4. This very point was stressed recently in a Federal Trade Commission report
entitled ‘*Competition Policy in the New High-Tech, Global Marketplace.”’ See FTC
(1996).

5. Newburg and Tom (1997).

6. The list of nine potentially offending technology licensing practices was first
outlined by Bruce Wilson in ‘*Patent and Know-How License Arrangements: Field of
Use, Territorial, Price and Quantity Restrictions,’’ a speech delivered on November 6,
1970, in Boston. Wilson gave two other speeches that recited the list of proscribed
licensing practices. See ‘‘Is The Past Prologue, or Where Do We Go From Here?,”’
delivered on September 21, 1972, in Detroit and reprinted in 5 Trade Reg. Rep. 50,
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1. Royalties not reasonably related to sales of the patented prod-
ucts;

2. Restraints on licensees’ commerce outside the scope of the
patent (tie-outs);

3. Requiring the licensee to purchase unpatented materials from
the licensor (tie-ins);

4. Mandatory package licensing;

5. Requiring the licensee to assign to the patentee patents that
may be issued to the licensee after the licensing arrangement is
executed (exclusive grantbacks);

6. Licensee veto power over grants of further licenses;

7. Restraints on sales of unpatented products made with a pat-
ented process;

8. Post-sale restraints on resale; and

9. Setting minimum prices on resale of the patent products.

Briefly, most of the Nine No-No’s involve attempts by patent holders
to extend their patent monopolies to unpatented supplies, to gain control
over improvements of their innovations, to determine prices for resale
of their patented products, or to engage in market allocations.

We find it useful to divide up the no-no’s into several groups. The
first three practices directly impose restraints on the licensee’s ability
to use products outside the scope of the patent, or impose ‘‘penalties’’
for such use. The fourth practice, package licensing, can have this
impact as well in some limited circumstances where it acts like a tie.
Our analysis of ‘‘penalty clauses’” below is meant to inform antitrust
policy regarding these four practices. The fifth practice, grantbacks,
often serves pro-competitive purposes but can in theory stifle innova-
tion, especially if the grantbacks are exclusive. The sixth practice is
akin to granting the licensee an exclusive license.” The last three prac-
tices fit more in the area of vertical control (such as resale price main-
tenance) and receive little attention in this discussion.

The extent to which the Nine No-No’s reflected actual Department

146.; and ‘‘Law on Licensing Practices: Myth or Reality? or Straight Talk from ‘Alice
in Wonderland,” " delivered on January 21, 1975, to the American Patent Lawyers
Association in Washington, D.C.

7. The 1995 guidelines distinguish between exclusive licenses, which merely restrict
the right of the licensor to license others, and exclusive dealing, which may restrict the
licensee from selling or using competing technologies. See DOJ and FTC (1995, p. 20).
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of Justice antitrust policy is uncertain. Their author, Deputy Assistant
Attorney General Bruce Wilson, declared that they are restraints ‘. . .
which in virtually all cases are going to lead to antitrust trouble because
of their adverse effect upon competition.’’® In actuality, of the sixteen
cases filed by the division’s Intellectual Property Section between the
late 1960s and the late 1970s, only half specifically addressed any of
the nine practices. Moreover, almost all of these cases were litigated
under a rule of reason rather than per se illegality.

The IP Guidelines

In the early 1980s the Antitrust Division began to question the theory
underlying the Nine No-No’s, focusing on the principle that uncon-
strained patent licensing increases the value of patents and encourages
licensing and innovation. In 1988 the division formalized its view of
the rights of patent holders in its ‘‘Antitrust Enforcement Guidelines
for International Operations.”” The 1988 policy adopted a ‘‘rule-of-
reason’’ approach to patent licensing that allowed for a balancing of
the pro-competitive effects of licensing against possible anticompetitive
effects in related markets.

A fundamental principle of the 1988 guidelines was that the owner
of intellectual property rights is entitled to maximize the market value
of its intellectual property—that is, the rights holder is entitled to the
area under the derived demand curve for its intellectual property. Under
this view only licensing practices that leverage the demand for its prop-
erty (shift demand to the right) potentially run afoul of the antitrust
laws.® The 1988 guidelines did not explain, however, how a holder of
IP rights could ‘‘leverage’’ demand for its intellectual property or under
what circumstances such conduct would harm consumers or competi-
tion.

8. From his speech of January 21, 1975 (p. 9), see footnote 6. It is not clear whether
Wilson considered the restraints on this list to be per se violations of the antitrust laws,
although he noted that ““. . . the validity of licensing practices other than these nine is
to be tested under the rule of reason.”” (p. 10).

9. Charles F. Rule, ‘‘The Antitrust Implications of International Licensing: After
the Nine No-No’s,”” a speech before the Legal Conference, Cincinnati, Ohio, October
21, 1986, p. 10.
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The Department of Justice and the Federal Trade Commission (FTC)
released new ‘‘Antitrust Guidelines for the Licensing of Intellectual
Property’’ (IP guidelines) on April 6, 1995. The new guidelines share
the core principles expressed in the section on technology licensing in
the 1988 guidelines. These include

® An explicit recognition of the generally pro-competitive nature of
licensing arrangements;

® A clear rejection of any presumption that intellectual property
necessarily creates market power in the antitrust context; and

® An endorsement of the validity of applying the same general an-
titrust approach to the analysis of conduct involving intellectual
property that the agencies apply to conduct involving other forms
of tangible or intangible property.

These three core principles provide a foundation for the policy state-
ments in the 1995 guidelines. Because licensing often has significant
efficiency benefits (for example, by facilitating the integration of the
licensed property with complementary factors of production), antitrust
concerns that may arise in licensing arrangements normally will be
evaluated under the rule of reason. The absence of a presumption that
intellectual property necessarily creates market power implies that an
antitrust evaluation of licensing restraints such as tying arrangements
normally will require investigation of market circumstances to establish
anticompetitive effects. Although the special privileges and character-
istics of intellectual property could conceivably form the basis for a sui
generis competition policy, there is no theory that would clearly justify
different rules. Instead, the basic principle espoused in the 1995 IP
guidelines is that the antitrust laws are sufficiently flexible to take
important differences into account and should not impose greater or
lesser scrutiny for intellectual property than for other forms of property.

The new guidelines advance the principle that a licensing arrange-
ment may raise antitrust concerns if it harms competition that would
have occurred in the absence of the license. Licenses that have such an
effect do not necessarily lower overall economic welfare. The harm to
competition should be compared to other pro-competitive effects of the
arrangements. In applying this principle, it is useful to distinguish
licenses between actual or potential competitors, that is, ‘‘horizontal
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licenses,’” and all others, which can be called ‘‘vertical licenses.’’'°
Both horizontal and vertical licenses can harm competition that would
have occurred in the absence of the license.

Licensing arrangements between actual and potential competitors are
relatively easy to assess under the principle of ‘‘harm to competition
that would have occurred in the absence of the license.”” For example,
consider a situation in which two parties each possess patent rights that
can be used to make substitute products. Suppose each accuses the
other of infringing its patent, and they agree to a settlement to resolve
their disputes. Suppose further that the settlement consists of a cross-
licensing agreement that allocates exclusive territories to each of the
firms. Clearly, this licensing agreement can eliminate competition be-
tween the parties that would have occurred in the absence of the license.
The strength of the infringement claims is critical to assessing such a
settlement and the resulting cross-license. If the claims were weak, the
settlement is likely to be anticompetitive. If the claims were strong—
for example, if each firm held a patent blocking the other—then there
could be no competition, indeed no sales at all, in the absence of the
cross-license, so the settlement cannot harm competition.

Most licensing arrangements are vertical, however; they do not in-
volve licenses between actual or potential competitors. Nonetheless,
these arrangements may affect competition that would have occurred in
the absence of the license. An example is a licensing arrangement
between a licensor and a licensee that forecloses competition from new
entrants. Much of this paper focuses on vertical licenses.

In the spirit of the guidelines, we develop in the next section a model
of penalty clauses in vertical licensing contracts. By ‘‘penalty clause’’
we mean a provision in a license that imposes costs on the licensee if
the licensee uses alternative suppliers or technologies. We distinguish
between licensing terms that are favorable to the licensee, and thus
encourage the licensee to employ the licensed technology, and penalty
clauses, which also encourage the licensee to employ the licensed tech-
nology, but by penalizing the alternatives. By imposing a cost on the
licensee if the licensee does business with another firm, a penalty clause
may harm competition by reducing the demand available to rival firms,

10. Of course, in a trivial sense, all licenses are vertical, inasmuch as one firm is
selling technology to another, so the two are in a supplier-buyer relationship.
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by increasing rival firms’ costs of doing business, or by softening com-
petition among rivals. The extreme case of a penalty clause is exclusive
dealing, in which the licensee signs a license prohibiting the licensee
from using any substitute technologies. Note that several of the Nine
No-No’s involve some form of penalty clause.

A central question is not whether a specific provision in a licensing
contract can harm competition, but whether buyers and sellers would
voluntarily enter into contracts containing provisions that have such
effects. In developing the theoretical model below, we discuss various
circumstances in which contracts between buyers and sellers may harm
competition, yet be mutually advantageous to the parties to the contract.

A Model of Penalty Clauses

Obviously, the possible permutations, or even all the interesting
ones, that describe possible market environments, cannot be addressed
in a single model. We have chosen to focus on an environment with a
single incumbent licensor (seller) with a first-mover advantage, a single
licensee (buyer), and a potential entrant. Thus, we do not formally
address coordination among licensees in dealing with the licensor, and
we quite consciously assume that would-be innovators are not at the
bargaining table when initial licenses are signed. Because innovation
confers natural first-mover advantages, it is reasonable to assume that
potential entrants are absent from the initial bargaining between the
licensor and the licensee.

We also assume that all three parties can engage in efficient ex post
negotiations and renegotiations: once investments have been made, in-
ventions achieved, and uncertainty resolved, the parties can bargain
efficiently and write sophisticated contracts. This assumption reflects
our view that many important licensing contracts take place between
sophisticated parties for whom the transactions costs of negotiating are
small relative to the magnitude of the payoffs involved (although we
recognize that bargaining can in reality be highly inefficient whether
the stakes are large or small). Finally, we assume that the parties make
noncontractible investments.

The framework for our model is very close to that of Segal and
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Whinston, on whom we rely heavily.'' In many respects the analysis
in Segal and Whinston is more general than ours, and we are happy to
acknowledge that several of the effects we highlight in this section are
identified in their paper as well. Our main departure from Segal and
Whinston is that we study explicit contracts between the buyer and
seller, while they compare an exclusive dealing contract with no con-
tract. They assume that the buyer and seller ‘‘cannot specify a positive
quantity, because the nature of the trade is hard to describe in ad-
vance.’’'? Our analysis applies to circumstances in which the buyer and
seller can specify terms on which they will trade with each other, as
well as penalties the buyer must pay to the seller if the buyer deals with
the entrant. Permitting a specific contract between the buyer and seller
alters the ex post bargaining game, because under our assumptions the
buyer has the right to purchase from the seller without the need to enter
into ex post negotiations with the seller. We are also able to study the
effects of varying the strength of the penalty clause.

Players, Contracts, and Timing

Our analysis involves three parties: a licensor or technology seller,
S, a licensee or technology buyer, B, and a (potential) entrant, £. We
are interested in circumstances in which the licensor, by virtue of early
innovation, has a natural first-mover advantage in signing a contract
with the buyer. We believe this structure is especially fitting for the
licensing of intellectual property: the first firm to obtain a patent has a
first-mover advantage, and, furthermore, future innovators often are
not present at the bargaining table prior to their own inventions and
thus their own entry.

We look at three distinct phases or periods. In the first phase the
buyer and the seller negotiate a contract that gives the buyer the right
to make purchases from the seller in the future according to specified
terms.'* More specifically, defining the buyer’s ultimate unit purchases

I1. Segal and Whinston (1997). Our model is also similar in many respects to that
in Spier and Whinston (1995).

12. Segal and Whinston (1997, p. 4).

13. It is important to keep in mind that this contract ultimately will not govern the
dealings between B and S, because they can renegotiate it in the final phase. The contract
serves to define the threat points in subsequent bargaining among B, S, and E.
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from the seller by x and the buyer’s unit purchases from the entrant by
v, the contract gives the buyer the power to pick x and calls for payments
from B to S given by f(x,y,K), where the parameters K reflect the terms
of the contract.

We are especially interested in provisions that require the buyer to
make payments to the seller contingent on the buyer’s dealings with the
entrant, that is, the way in which y enters into f. We define a penalty
clause as a term K in the contract that calls for payments only if y > 0,
with these payments independent of x but rising with y, for at least
some values of y. In the differentiable case, this means that 9°f(x,y,K)/
dydK is nonnegative for all (x,y,K) and is strictly positive for least some
(x,y,K), and that 8*f(x,y,K)/0xdK = 0. An exclusive dealing contract
specifies a payment schedule f(x) and requires the buyer to purchase
exclusively from the seller. This is equivalent to an infinite penalty
payment if y > 0. A simple contract with per-unit penalties involves a
payment schedule f(x) + K + ky. This includes the important case in
which the buyer agrees to pay the seller for every unit the buyer ac-
quires, whatever the source of that input: F + px + K + ky, where p
may equal k."*

Because the contract f between B and § is the key object of our
analysis, we pause here to explain the restrictions we have imposed on
contracting between the buyer and the seller. Essentially, we assume
that the only contractible variables are the buyer’s ultimate purchases,
x and y. In particular, we assume that the parties’ investments, the
seller’s and entrant’s realized costs, and the buyer’s realized value or
demand are not contractible. We also confine ourselves to the institution
that gives the buyer the choice ex post of what to do: the buyer can
demand delivery of any quantity x (including none) and then must make
the specified payments to the seller based on his choice.'” We also

14. Other forms of exclusivity incentives arise in practice. An example is rewarding
buyers for obtaining a large share of their total purchases from the seller. Airlines have
used contracts of this form to induce travel agents to book a large share of customers’
flights on their airline. This does not formally fit our definition of a penalty clause
because the reward depends on x as well as y.

15. This is equivalent to imposing a very large penalty on the seller for failing to
deliver what the buyer requests. We do not believe our assumption that the buyer chooses
output ex post is critical to our analysis, but we have not yet explored this formally.
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assume that the contract f between the buyer and the seller can be
credibly revealed to the entrant by the buyer and seller.

In the second phase, the parties make investments, after which un-
certainty is resolved. We study investment decisions by all three parties.
The investment levels are denoted by I, I, and I, respectively; I
denotes the vector of investments. In the third stage, following these
investments, the realization of uncertainty is captured by the random
variable 0; the distribution from which 6 is drawn is common knowl-
edge. The *‘physical’’ state of the world ex post is given by z = (1,0).
The complete ex post state of the world is described by z and the
prevailing contract terms, K.

Given the investments and the realization of uncertainty, the ex post
benefits and costs are described by three functions: v(x,y,z), which
measures the buyer’s gross benefits from consuming quantities (x,y);
c4(x,z), which measures the seller’s cost of producing x units; and
¢,.(y,z), which measures the entrant’s cost of producing y units.'® These
are all true economic costs and thus do not include the sunk investments
made by each party. We assume that the parties negotiate efficiently
and select (x,y) ex post to maximize their combined payoffs.

Outcomes and Payoffs

The ultimate outcome or allocation is characterized by the investment
levels I, the realization of uncertainty 6, the output levels (x,y), and
the payments made among the parties. Denote the (net) payments from
player i to player j by T, for each of the three pairs BS, BE, and SE.
With this notation, the final payoffs of the three firms are given by

UB = V(X»)”Z) - TBS - TBE - IB’
Us = Tys — Ty — cix,2) — I, and
Ug =Ty + Tpe — ci(y,2) — .

Total welfare is the sum of all three firms’ payoffs, or

Giving the seller the right to choose whether to deliver or not is akin to imposing a large
fine on the buyer for not dealing with the seller, a contract term that we explicitly study.

16. We are assuming that the production levels equal the usage levels, so the same
x and y appear in the benefit and cost functions. Production other than to order could be
modeled as an investment.
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W = v(x,y,2) — ¢(x,2) = ¢ce(v,2) = 1y — Iy — 1.

In general, all of the firms’ payoffs depend upon 6; we assume the firms
are risk neutral, so they are interested ultimately in their expected
payoffs, taken over possible realizations of 6. We denote this by E,[]
or by using bars to denote expected values.

Contract Bias: General Analysis

We are interested in how the incentives of the buyer and seller,
together, to craft contract terms differ from overall incentives. Because
the only other party is the entrant, we are essentially asking how the
terms of the contract affect the entrant. One can think of the entrant in
our model as a proxy for other buyers whom we do not explicitly model.

Given the contract chosen by B and S, as characterized by K, the
players will make certain investments, /¥(K), leading ultimately to cer-
tain expected payoffs, U(K). In setting a generic contract term K, B
and S will maximize Uy(K) + U(K). Thus, at any interior optimum
for K, K*, we must have

aw|  dU,

dK | x dK

This equation reminds us that to determine whether the buyer and seller
have an incentive to elevate a given contractual parameter over the
socially optimal levels, we need only look at the impact of that param-
eter on the entrant’s (expected) payoff, U,. Looking more closely at
this term, we have

dU, U,  oU.dl. 93U, 93U, dl,

dK — 9K = ol, dK = ol,dK ' ol dK

Because E chooses [, optimally, the second term on the right-hand side
is zero. Thus, we have

" |, Ody, 5O, d,
dK|* oK = al, dK = ol dK

In words, equation 1 says that the external effect of contractual provi-

sions chosen by B and S can be broken into three parts, each of which
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must be evaluated on an ex ante basis. First is a direct effect: the clause
may have some ex post effect on the entrant’s payoff. Under the as-
sumption of efficient ex post bargaining, this is purely a rent transfer
term, because K has no direct ex post effect on welfare. Anticipation
of this rent transfer affects incentives, however, and thus gives rise to
the second and third effects, which, although indirect, are not mere
transfers. The second route for the contractual clause to affect the
entrant’s payoff is through the buyer’s investment. The third route is
analogous, through the seller’s investments.

We now must look more closely at the ex post negotiations to explore
how contractual provisions affect each of the parties’ payoffs and thus
their investments and overall efficiency.

Ex Post Negotiations

We assume for the analysis in this section that the parties engage in
efficient ex post negotiations. The assumption of ex post efficient bar-
gaining obviously precludes traditional deadweight loss issues, condi-
tional on the investments made and uncertainty realized. This assump-
tion is in sharp contrast to Aghion and Bolton, who assume that a low-
cost entrant will not supply the buyer if a penalty clause in the contract
between buyer and seller eliminates the bilateral gains to trade for the
buyer-entrant pair."’

The assumption of ex post efficiency is consistent with looking at
sophisticated parties for whom transaction costs are relatively unim-
portant. Furthermore, it does not negate all efficiency effects. Rather,
it focuses attention on the way in which the parties split any ex post
gains from trade, and this in turn has implications for investments that
the parties make. In the context of licensing of intellectual property,
this focus strikes us as especially appropriate: arguably, long-run wel-
fare hinges more on the incentives to innovate, rather than on pricing
issues per se, especially because sophisticated buyers and sellers are
able to structure contracts to reduce or eliminate ex post deadweight
losses associated with prices in excess of marginal costs.

We recognize that bargaining payoffs are generally sensitive to the
bargaining game one assumes. We seek results that are robust with
respect to different bargaining institutions and thus make relatively mild

17. Aghion and Bolton (1987).
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axiomatic assumptions about the bargaining institutions.'® Under these
assumptions each player’s bargaining payoff depends linearly on the
incremental value that player brings to other coalitions that might form;
Shapley value is a special case of this ‘‘linear bargaining.”” We shall
assume such ‘‘linear bargaining’’ in what follows.

GENERAL EXPRESSION FOR BARGAINING PAYOFFS. The building blocks
for this cooperative bargaining approach are the returns that various
coalitions could earn on their own. We denote by V, the total payoff
that can be independently achieved by coalition J, given the state of
nature (I, 8, K), which includes the prevailing contractual terms, K.'?

Under linear bargaining, the payoffs to the players can be written as:

Up = Vp + o3 (Vpge = Ve = Vi) + 0(Vs — Vg — V)
+ oag(Voe = Ve = Vi) = I,
Us = Vg + o5 (Vosp = Ve = Vo) + af(Vis = Vg — V)
+ a§(Vse = Ve = Vg) — I, and
Upg = Vi + o (Vpge = Vs — Vi) + (Ve — Vp = Vp)
t (Vg = Vs = Vo) — .
We also have restrictions on the nine o parameters:
of + ol + oS = 1,0 + af = of
af + of = aff and of + af = o5,
These restrictions arise from various adding-up constraints. For exam-

ple, if Vi, rises by one unit, so must the sum of U, U, and U, due
to ex post efficiency.?”

18. These assumptions follow Segal and Whinston (1997), who describe them nicely
and who cite Weber (1988).

19. We adopt the notational convention of omitting the investment cost terms from
the V, values, because the investment costs are sunk by the time the ex post bargaining
occurs.

20. There are nine parameters and four equations, leaving five degrees of freedom
to characterize the bargaining strengths of each party. These parameters are: each party
vs. the other two as a combined entity (two parameters in total, as these three measures
must sum to unity); and each party vs. the other one in a one-on-one negotiation (three
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COALITIONAL VALUES. The coalition of the whole achieves

(2) Vise = max[v(x,y,z) — ¢5x,2) — cx(y,2)].

Y

Call these optimal output levels x**(z) and y**(z). The buyer-seller
coalition can achieve

3) Vips = max[v(x,0,z) — c4(x,2)].

Call this output level x*(z). Observe that neither of these coalition
values depends upon the contractual terms, K. Note that the entrant’s
ex post social contribution is equal to the value that E brings to the BS
coalition, namely,

4) A= Vyge — Vi,

which also is independent of K.
The buyer on his own achieves

(5) V, = max[v(x,0,z) — f(x,0,K)].

This is the buyer’s maximum value from trading solely with the seller
under the original contract terms. Call this output level x®(z), which is
independent of K under our assumption that f,,. = 0.

The buyer-entrant coalition achieves

(6) Vip = max[v(x,y,2) = fox,y,K) = cx(y,2)].

Call these output levels £(z,K) and y(z,K).?' The entrant on his own
can earn nothing. Thus, the gains from trade between the buyer and the
entrant, if any, are given by

() Gge = [v(X,9,2) — f(£,9,K) — ci(9,2)]
— [v(x®,0,2) — f(x®,0,K)].

bilateral pairs to consider). Thus, in the end, we are interested in these five parameters:
o ol and af, af, and af. One easy way to derive and understand all of the restric-
tions on the parameters is to recognize that the sum of all players’ payoffs is invariant
with respect to all coalition values, V,, except for the coalition of the whole, Vg,
which increases the sum of all values one for one. Using this fact with the linear
expressions for each player’s value gives all the restrictions on the as. In the special
case of Shapley value, we have af¥ = a¥* = aff = 1/3, and af = 1/6 for j # k.

21. If the buyer and entrant have no gains from trade, then we have #(z,K) = x#(z).
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Using the envelope theorem and the fact that df(x®,0,K)/0K = 0, we
have

aGBE - _ af('fa_)/}’K)
oK oK

This expression is negative for a penalty clause; stiffer penalties reduce
the gains from trade between the buyer and the entrant. Differentiating
with respect to /;, and using f,, = 0, we also have

PG, a9
= = _fK_\'(_a—I_’
J

. aKol,

for any firm j. This is useful later.

Next consider how well S does on her own. This is a bit tricky,
because the seller’s payoff depends upon the buyer’s choice of (x,y),
which in turn depends upon whether B is dealing with E. We assume
here that if S is on her own, B and E make their optimal choices
together. Thus, we have

9 Vs = fl%(z,K).9(z,K),K] — ¢il%(z,K),z].

The buyer and seller typically have gains from trade, because the con-
tract is unlikely to be tailored to induce the buyer to pick x efficiently
ex post. These gains from trade are given by Vo — V, — V., which
we write as

(10) RBS = [V(X*’O’Z) - CS(X*’Z)] - [V(XB’O’Z)

= f(x",0,K)] = [f(£,3,K) — ¢(%,2)],
where R, stands for renegotiation. For future use, note that

dR

6_1? = —ful£,9,K).

Using f, = 0, this implies, in turn, that for any firm j,

R s

1
- aKal,

9y
- fK'\‘c')I‘, .
Finally, consider V.. Because the entrant cannot produce and sell
any positive amount without the buyer’s involvement, the only way
that V. could differ from V would be for the entrant to agree not to
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deal with the buyer, despite mutual gains to trade between B and E, as
a way of inducing the buyer to buy more from the seller. We assume
that this type of agreement is illegal, so V. = Vg, as just calculated.
We also assume that the entrant cannot serve as a low-cost supplier for
the seller, because the entrant’s products are differentiated from the
seller’s and the buyer’s approval is needed to make this substitution.

BARGAINING PAYOFFS. We are now ready to express each firm’s bar-
gaining payoff in terms of the bargaining parameters (the as), the ex
post demand and cost conditions, z, and the contractual provisions, K.
We have

(12) Uy = v(x*,0,2) — f(x®,0,K)
+ (A + Ryg) + 0GRy + GG — Iy,
(13)  Us = f&,9,K) — c5(£,2)
+ af5(A + Ry — Gge) + ¥R, — I, and
(14) Up = oA + oGy — 1.

Armed with these payoff functions, we can now analyze investment
incentives, study the contractual terms that the buyer and seller will
adopt, and thus explore the effects of legal restrictions on the allowable
contracts. Our analysis is exploratory, in that we examine the marginal
incentives of the buyer and seller to utilize penalty clauses, but we do
not characterize the fully optimal contract that the buyer and seller
would sign, a prerequisite to conducting comparative-statics exercises
on that contract as legal rules change.

No Investments

We begin with the simple but illustrative case in which there are no
investment decisions. Without investments and with our standing as-
sumption of ex post efficiency, there are no welfare effects, only rent-
transfer effects, to explore. Using the expressions above, we have

du,
dK

B dGnE
£ dK

= E,|a

’

which can be written as
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@,

of(x,9,.K)
dK '

I

To illustrate, suppose that B must make a fixed payment K to S if and
only if y > 0. Then dU,./dK = — ofif B and E have gains from trade,
and zero otherwise.

In this case, there is nothing causing B and S to limit the penalty
payment. Holding aside the entrant’s investment incentives, the buyer
and seller collectively benefit from reducing the entrant’s gains from
trade with the buyer. A fully exclusive contract completely eliminates
such gains.

This result should be contrasted with that of Aghion and Bolton, who
find that a finite penalty payment is optimal for the buyer and seller in
the absence of renegotiation.?? The higher the penalty, the greater the
ex post inefficiency in their model, because uncertainty remains about
the entrant’s costs, as through our 6. With renegotiation, the buyer and
seller in their model would have no reason to limit the size of the penalty
payment.

We are now ready to look at the impact of penalty clauses in the
presence of investments, so that these clauses can do more than merely
shuffle around rents. We look in turn at investments by the entrant, the
seller, and the buyer.?® In all of these situations, it is important to keep
in mind that the effects we study operate entirely through the effect of
the penalty clause on the parties’ threat points, and thus the ex post
division of rents, and never through the actual ex post allocation, which
is assumed to be efficient, and thus independent of K. The ultimate
efficiency effects occur because the division of rents alters real invest-
ments and thus has real efficiency effects.

Investments by the Entrant

Suppose that the entrant makes investments, /., which either lower
the entrant’s marginal cost or raise the marginal value of the entrant’s
product to the buyer. Using our general results, we know that the

22. Aghion and Bolton (1987).

23. We have not formally studied situations in which multiple firms make invest-
ments. To do so requires working with the Nash equilibria of those investment decisions,
given K. Our analysis can be seen as studying the shifts in the reaction schedules in
investment space, and how these investments affect ultimate payoffs.
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presence of entrant investments does not alter our basic result from the
no-investment case: the buyer and seller will set excessive penalties,
because these penalties reduce the entrant’s payoff, that is, they extract
rent from the entrant. We can also show that under rather general
conditions, penalty clauses not only will harm the entrant, but will
specifically lead to a reduction in the entrant’s investment. The entrant’s
optimal investment level, I}(K), is the solution to

max E (a8 A + oG, — 1p).

1

Using standard comparative statics methods, the sign of dI*(K)/dK is
the same as the sign of the expected value of 2U,/dI, 0K . Using equation
8, the sign of dIf(K)/dK equals the sign of the expected value of
— fx.(dY/dl,)), where subscripts on f again denote partial derivatives.
We know that y rises with /,., because the entrant’s investments raise
the marginal value of y to the buyer and thus make it optimal for the
buyer to substitute y for x. Under our definition of a penalty provision,
we also have E,(f,,) > 0. Together, all this implies that dI(K)/dK is
negative.

The fact that higher penalties reduce both the entrant’s payoffs and
investments does not imply that the buyer and seller will want to use
arbitrarily high penalty clauses or an exclusive dealing contract. At
least in some ranges of K, B and S will face a trade-off: a stricter penalty
clause extracts greater rents from E, but at the expense of reducing /.,
which can easily harm B and § collectively. We know that B and S will
use excessive penalty clauses, but they may well want to permit some
gains from trade in some ex post states between the entrant and buyer
to bring forth greater investments by the entrant.

To the extent that they are able, the buyer and seller will design their
contract to reduce the gains from trade that the entrant offers to the
buyer without reducing the entrant’s investment incentives. In other
words, they would like to reduce the entrant’s average payoff without
reducing the entrant’s marginal return to investment. This is easier, the
less uncertainty is faced by the entrant regarding the terms of trade it
will likely offer the buyer. Per-unit penalties can help achieve this
objective in some settings.

Do the entrant’s investments in fact benefit the buyer and seller
collectively? Clearly /,. has a direct positive impact on the buyer and
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seller: greater investment by E increases the entrant’s social contribu-
tion, A, of which B and S capture a portion. There are two additional
channels by which I, affects B and S together. First, greater investments
increase the gains from trade between B and E, of which B captures a
portion. Second, and for precisely the same reason, greater investments
by E can reduce the stand-alone value of S.

As elsewhere, our results closely follow those of Segal and Whin-
ston.>* They compare two extremes, the null contract to the exclusive
contract, and find that exclusivity can lower overall welfare by reducing
the entrant’s investments. We study specific contractual provisions,
which in their limit are equivalent to full exclusivity, and find that a
systematic bias toward using these provisions exists in the case where
only the entrant makes investments.

Our results also are related to those found in Spier and Whinston.?®
They too find that the buyer and seller can use socially excessive lig-
uidated damage provisions. Our model differs from theirs in that they
have unit demands, while we permit variable demand; we also consider
full ex post efficient bargaining, while they focus on two-way renego-
tiations between the buyer and the seller.

Investments by the Seller
With seller investments, we must keep track of the term

oU .l
ol dK

in the expression showing the impact of K on the entrant’s payoffs. We
break the analysis into two parts, depending upon the nature of the
seller’s investments. First we consider cost-reducing investments by the
seller; then we consider value-enhancing investments. These are fun-
damentally different, for three reasons. First, unless the buyer renego-
tiates with the seller, cost-reducing investments do not affect the buy-
er’s choice of how much to buy from the seller, because the buyer
operates under the terms of the original contract. This is not true of
value-enhancing investments. Second, and because of the first factor,
value-enhancing investments affect the buyer’s demand for the entrant’s

24. Segal and Whinston (1997).
25. Spier and Whinston (1995).
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products, and thus the gains from trade the entrant can offer. Third, the
seller enjoys direct cost savings from cost-reducing investments but
does not benefit from value-enhancing investments unless he renego-
tiates with the buyer.

COST-REDUCING INVESTMENTS BY THE SELLER. The presence of cost-
reducing investments by the seller provides an additional reason for the
buyer and the seller to overuse penalty provisions.?® Specifically, we
show that aU,/dl is negative and that dI/dK is positive, so that the
indirect impact on E of a penalty clause is negative, giving the buyer
and seller an extra reason to use penalty clauses.

Look first at 9U,/0l,. Referring back to the expression for U,, we
must look at the impact of /5 on two terms, A and G,,. Cost-reducing
investments by the seller reduce the entrant’s social contribution in any
ex post situation, under our standing assumption that x and y are sub-
stitutes. In addition, investments by the seller that lower the seller’s
costs have no impact on the buyer-entrant gains from trade, because
the buyer and entrant take as given the terms in the buyer-seller con-
tract, which is not contingent upon the seller’s costs, and thus his /;.
Finally, investments by the seller that raise the value the buyer places
on the seller’s products reduce the entrant’s gains from trade. All of
these effects work in the same direction, to lower the entrant’s payoff.

Look next at dl;/dK. This requires tracing through the impact of K
on investment returns to the seller, as reflected in the different terms
making up Us, as shown in equation 13. Note first that in this case, G,
is independent of I;. Consider next R,;. We noted above that the sign
of 9°R,,/0K0l, is the opposite of the sign of dy/dl;. But we know that
dy/dl; = 0, because cost-reducing investments by the seller cannot alter
the buyer’s optimal choice of x and y in bilateral negotiations with the
entrant. We also know that K does not affect the entrant’s social con-
tribution, which is a second term in Ug. Thus, the only route for K to
affect Uy, and thus [, is through the seller’s stand-alone payoff,
f(-f’,\?’K) - CS()e’IS)-

With cost-reducing investments by the seller, £ and y are independent
of I;. In this case, the return on investment to the seller through her

26. In a model with ‘‘reliance’’ investments by the seller, with unit demand, and
without fully efficient ex post bargaining, Spier and Whinston (1995) show how the
buyer and seller may use privately stipulated damages, which we would call penalty
clauses, to capture rents from the entrant.
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stand-alone payoff is given by — dcg(X,/)/dl;. Assuming that /i reduces
marginal costs, this return on investment increases with K, because a
higher K leads to a higher .

We find it interesting that in our model, the seller’s investment
depends positively upon the penalty, K, while one of the main results
in Segal and Whinston is that exclusivity does not affect the seller’s
optimal cost-reducing investments.?’ The difference arises because we
permit the buyer and seller to agree on specific terms of trade, while
Segal and Whinston do not. In our formulation, V, V., and V, depend
upon the contract f, and moreover V; depends upon / for cost-reducing
investments by the seller. In contrast, in Segal and Whinston, V; = V,
= Vg = Vi = 0, so all of these coalition values are independent of
both K and /.

VALUE-ENHANCING INVESTMENTS BY THE SELLER. The analysis is more
complex for value-enhancing investments by the seller. Our finding still
holds that the entrant’s payoff is decreasing in the seller’s investment,
but it now seems possible, if unlikely, that the seller will invest less if
the penalty is higher. With a small penalty, the seller might possibly
want to invest to keep the buyer’s demand (assuming a marginal price
in excess of marginal cost). With a large penalty, the seller may not be
in danger of losing the buyer’s patronage and thus might invest less.
On this argument, the buyer and seller might pick a low penalty clause
as a way to induce more investment by the seller, to the entrant’s
detriment.

Having said this, we must note that the seller’s incentives to make
value-enhancing investments are quite muted in this model. The fact
is, it is all too easy for the buyer simply to appropriate the fruits of
those investments by buying under the terms of the original contract.
This is the usual problem for a seller improving quality under a fixed-
price contract. Worse yet, to the extent that quality is improved, the
entrant’s social contribution is reduced, and the seller at least stands to
gain a portion of that contribution. So, the seller may actually be pen-
alized for improving his own quality.

If the seller’s investments are not specific to the BS relationship, that
is, if the seller’s investments increase the value the buyer places on
dealing with the entrant as well, it is harder, or impossible, for the

27. Segal and Whinston (1997).
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seller to reduce the entrant’s gains from trade by investing. The seller’s
investments, however, can now add to the entrant’s social contribution,
a portion of which accrues to the seller.

Investments by the Buyer

First, consider investments the buyer makes that increase the buyer’s
value of dealing with the seller but that do not affect the buyer’s value
of dealing with the entrant.?® It is immediately clear that these invest-
ments reduce the entrant’s social contribution and the gains from trade
that the entrant has with the buyer. These are the two terms that give
rise to the entrant’s returns from investment. We can conclude that the
buyer and seller will have a strategic incentive to induce the buyer to
make more of these investments, beyond the point of social return.

The question, then, is whether increasing the penalty clause has such
an effect. This depends upon the sign of the cross-partial 92U ,/0l,0K .
We know that

?_UB Ea_G_‘i’i + (a; + OLSE%.

oK~ oK 5T oK
Differentiating with respect to I, and using our earlier expressions for
the cross-partials of G, and R, with respect to K and [, the sign of
dI#(K)/dK is the opposite of the sign of dy/dl,.

For investments specific to the seller, we must have dy/dl, < 0, and
thus dI¥(K)/dK > 0. The buyer has greater incentives to invest in the
presence of a larger penalty clause: the penalty will shift the buyer’s
demand toward x from y, making investments in enhancing the value
of x more attractive.

We find it interesting that one rationale sometimes given for exclu-
sive contracts, namely, the presence of relationship-specific invest-
ments, in fact is a source of their overuse. Penalty provisions and
exclusivity are more likely to be justified by the presence of nonspecific
investments, which can give rise to free-riding. Concerns about free-
riding have in fact been raised by defendants in exclusive dealing cases
(including the Nintendo case discussed later).

The analysis of general investments differs from that of specific ones
in that the entrant may well benefit from these investments, if the

28. Segal and Whinston (1997) call these *‘internal investments.”’
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‘‘general’’ component is large enough relative to the ‘‘specific’’ com-
ponent. This itself would reverse the buyer’s and seller’s strategic in-
centives in comparison with the case of specific investments: the buyer
and seller would have an incentive to reduce the buyer’s investments.

What about the effect of the penalty on the buyer’s investments? In
this case, a stronger penalty will decrease investment if and only if
decreased investments lead to a lower value of y. (This is the reverse
of the case for specific investments.) Using equation 8 and the analysis
just above, the impact of K on I, depends upon the sign of dy/dl,. With
investments specific to the seller, this term is negative. With general
investments, however, this term can easily be positive, in which case
higher penalties will discourage investment by the buyer.

All this suggests an interesting case that may be important in prac-
tice. Suppose that the entrant benefits from the buyer’s investments
because they have a significant general component. Suppose also that
a higher penalty leads to smaller investments because the penalty re-
duces y and thus the returns on investment. In this case the buyer and
seller have a strategic incentive to inflate the penalty, in order to reduce
the buyer’s general investments and thus harm the entrant. This is
distinct from the story above, where the larger penalty harmed the
entrant by increasing the buyer’s specific investments.

Alternative Models and Assumptions

Actual trading environments are likely to differ from our stylized
model of penalty clauses. For example, our model assumed that all the
parties could costlessly engage in efficient ex post bargaining. Clearly,
contracts represent far less of a commitment in this world than in a
world with costly renegotiation. Thus penalty clauses can be used even
more effectively to deter entry if they are hard to renegotiate.>* Fur-
thermore, penalty clauses of this sort can cause ex post inefficiency.
Similar results are likely to obtain if parties cannot bargain to reach an
efficient outcome because, for example, they can only use linear
prices.*

We have assumed that the seller is in a position to sign a contract

29. This point was demonstrated by Aghion and Bolton (1987).
30. Matthewson and Winter (1987) provide an example of simple contracts that may
foreclose efficient entrants.
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with the buyer before the entrant appears on the scene. As noted above,
this is eminently reasonable if the entrant is truly not yet in the market,
for example, if the entrant is conducting research and development and
does not yet even know which set of customers it will be seeking out
or what it can offer them. In some circumstances, however, the entrant
may be active in the market when the seller seeks to sign a contract
with the buyer. If the seller and the entrant are equally well placed to
offer contracts to a single buyer at the same time, the entrant is in a
much better position to protect itself. The use of exclusive dealing
provisions to inefficiently exclude entrants can depend very much on
the presence or absence of a first-mover advantage.*' Thus, antitrust
policy should distinguish between a patent holder with a strong monop-
oly position signing contracts with buyers before any entry and a patent
holder engaged in active competition with substitute technologies and
products.

A key assumption in our analysis is that the seller deals with only a
single buyer. With many buyers, a single incumbent seller can adopt a
‘‘divide-and-conquer’’ strategy, using penalty clauses or exclusive
dealing provisions that can effectively exclude would-be entrants. In-
deed, with many, uncoordinated buyers, this strategy can be especially
profitable.*’

The key point is that an exclusive dealing provision or a penalty
clause with one buyer can impose a negative externality on other buyers
by reducing either the probability or the magnitude of entry. If many
buyers have signed such contracts, each regards the probability of entry
as slim or nonexistent and is willing to agree to be exclusive to the
seller, or to pay a stiff penalty for turning to another supplier, in ex-
change for a modest sweetener. Individually, each buyer can easily be
induced to sign such an agreement. Collectively, they are worse off as
a result.** This divide-and-conquer strategy can be seen in several of
the cases reported below, including arguably the Microsoft case and
the Nintendo case.

31. This has been shown by Bernheim and Whinston (1996).

32. The strategic use of exclusive dealing contracts to deter entry in the presence of
multiple buyers was recognized clearly by Aghion and Bolton (1987), who cite Salop
(1986) on this point as well.

33. This point was further developed in Rasmusen, Ramseyer, and Wiley (1991)
and refined by Segal and Whinston (1996).
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In practice, we believe that penalty clauses are most worrisome in
the combined presence of multiple, uncoordinated buyers and substan-
tial scale economies. Similar reasoning indicates that the dangers as-
sociated with exclusive dealing provisions in the presence of multiple,
uncoordinated buyers are especially great in markets subject to strong
demand-side scale economies, that is, network externalities. In such
markets commitments by today’s buyers to patronize the incumbent
seller and agreements 