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WELFARE REDUCING LICENSING

Ramón Faulí-Oller and Joel Sandonís

A B S T R A C T

In this paper, we characterize situations where licensing an innovation to a rival …rm using

two-part tari¤ contracts (a …xed fee plus a linear per unit of output royalty) reduces social

welfare. We show that it occurs if and only if i) the goods are close enough substitutes, ii) the

innovation is large enough but not drastic and iii) the …rms compete in prices. Moreover, we

show that, regardless of the type of competition, …rst, the optimal contract always includes

a positive royalty and, second, even drastic innovations are licensed whenever the goods are

not homogeneous.
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1. INTRODUCTION

The theoretical literature on licensing has mainly focused on comparing and analyzing the

performance of both …xed fees and royalties as instruments to license cost-reducing in-

novations. Empirical evidence reports the use of both types of instruments, legitimating

economists to look for the conditions under which one instrument is preferred to the other.

For example, Rostocker (1984) …nds that royalty alone is used 39% of the time, …xed fee

alone 13% and both instruments together 46%. Calvert (1964), Taylor and Silberston (1973)

and Macho-Stadler et al. (1996) report similar percentages. Tipically, the fact that most of

the contracts include both instruments together is explained in literature by the existence

of either asymmetric information or uncertainty. In the …rst case, the use of royalties allows

the patentee either to signal good innovations or to separate the potential licensees that are

willing to pay more for the innovation (Macho-Stadler and Pérez-Castrillo (1991), Macho-

Stadler et al.(1996), Gallini and Wright (1990) and Hornsten (1998)). In the second case,

risk sharing is the reason to include a royalty in the contract (this idea has been recently

formalized by Bousquet et al. (1998)). However, in the context of perfect and complete

information and with two notable exceptions, no paper has investigated optimal two-part

tari¤ contracts. Those two exceptions are Kamien and Tauman (1984), that focus on the

case of linear royalties based on output and Erutku and Richelle (2000), that extend Kamien

and Tauman (1986) to two-part tari¤ contracts including non-linear royalties based either

on output or in sales. Both articles analyze the case of an external to the industry patentee

selling the innovation to a Cournot oligopoly.

In the present work, in a perfect and complete information setting, the optimal two-part

tari¤ contract (a …xed fee plus a linear, per unit of output royalty) to license a patented cost

reducing innovation is derived in a di¤erentiated goods Bertrand and Cournot duopoly for

the case in which the patentee is himself a producer in the industry. On the one hand, we

obtain that, regardless of the type of competition, …rst, the optimal contract always includes

a royalty, very often accompanied by a fee. The royalty is used to increase the licensee’s

marginal costs, softening in that way ex-post competition, and the fee to extract the increase
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in industry pro…ts generated by the use of the superior technology. Second, whenever the

goods are not homogeneous, even drastic innovations are licensed in equilibrium. The reason

is that licensing a drastic innovation allows the patentee to keep open a pro…table market

for the other brand, and the royalty revenues more than compensate her for the increase in

market competition.

Furthermore, under Bertrand competition, setting a positive royalty allows the patentee

not only to control the licensee’s marginal cost but also to strategically commit herself to

a less aggressive behavior in the market, as the licensing revenues become increasing in her

price decision. We show that, for close enough substitute goods and large enough innovations

(but not drastic), licensing the superior technology leads to a decrease in social welfare. This

collusive e¤ect does not arise, however, in the Cournot model, where the licensing revenues

do not depend on the patentee’s decision on output. Obviously, it would not arise either, in

the case of an external to the industry patentee.1

Among the theoretical works on licensing, in a perfect and complete information setting

and for the case of an external to the industry patentee, in addition to the previously quoted

Kamien and Tauman (1984) and Erutku and Richelle (2000), Kamien and Tauman (1986)

and Katz and Shapiro (1986) show, …rst, that licensing by means of a fee is superior to

licensing by means of a royalty, in a homogeneous goods Cournot oligopoly and, second,

in that setting, auctioning a …xed number of licenses is superior to …xed fee licensing. An

excellent survey on the licensing literature can be found in Kamien, 1992. Muto (1993)

extends those works to the case of Bertrand competition and shows that for the case of close

substitute goods a royalty can be superior to a fee.

For the case of a patentee that is himself a producer in the industry, Katz and Shapiro

(1985) analyze …xed fees in a homogeneous goods Cournot duopoly and show that, for large

enough innovations, licensing becomes non-pro…table for the patentee. Wang (1998) extends

1Erutku and Richelle (2000), for the case of an external to the industry patentee, show that by using

two-part tari¤ contracts that include non-linear royalties based on sales, an external patentee can always

design a sophisticated contract that allows her to get the monopoly pro…ts, leading the licensees’ pro…ts to

zero. They show that, in that framework, licensing small innovations reduces social welfare.
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their analysis to the comparison between …xed fees and royalties and shows that, for the

case of homogeneous goods, a royalty is always superior to a fee. Our paper can be seen as

a natural extension of Wang’s paper to the case of two-part tari¤ contracts applied to the

case of di¤erentiated goods and not only to Cournot but also to Bertrand competition.

The article is organized as follows: next section presents the model. Section 3 solves the

game for the case of Bertrand competition and characterizes the circumstances under which

licensing reduces social welfare. Section 4 extends the analysis to Cournot competition. We

conclude in Section 5.
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2. THE MODEL

We consider two …rms, denoted by i = 1; 2, each producing a di¤erentiated good (goods 1

and 2 respectively). They face inverse demand functions given by:

pi = a ¡ xi ¡ °xj; i; j = 1; 2; i 6= j

where a > 0 and ° 2 [0; 1] represents the degree of product di¤erentiation. These demands

are derived from the maximization problem of a representative consumer (see Singh and

Vives 1984), endowed with a utility function separable in money (denoted by m) given by:

u(x1; x2) = a(x1 + x2) ¡ x2
1

2
¡ x2

2

2
¡ °x1x2 + m

The direct demand functions are given by:

xi =
a

1 + °
¡ pi

1 ¡ °2
+ °

pj

1 ¡ °2
; i; j = 1; 2; i 6= j:

Firm 2 has constant unit production costs of c: Firm 1 is assumed to have a patented

process innovation that allows the production of both good 1 and (eventually) good 2 at a

lower marginal cost that we assume for convenience and, without loss of generality, to be zero.

Therefore, c can be interpreted also as the size of the innovation. Following Arrow (1962),

and depending on its size, we distinguish between drastic and non-drastic innovations. We

call an innovation drastic when the owner may monopolize its market, that is, when the

monopoly price under the innovation is lower than c. In particular, this is the case if c > cM ;

where cM = a(2¡°)
2

:

Incorporating the fact that …rm 1’s marginal cost is assumed to be zero, let us de…ne the

social welfare function as:

W (x1; x2) = u(x1; x2) ¡ cx2:

The timing of the game is the following: in the …rst stage, the patentee o¤ers a contract

to …rm 2 in a take-it-or-leave-it basis. In the second stage, the potential licensee decides

whether to accept or reject the contract. Finally, both …rms compete in the market, either
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in prices (Section 3) or in quantities (Section 4). We look for the subgame perfect Nash

equilibrium of the proposed game, solving by backward induction. A contract is de…ned as

a pair (f; r), where f represents a …xed fee and r a per unit of output royalty.2

Before solving the game, let us point out the main di¤erence between the Cournot and

Bertrand models, that will help the reader to understand the results. In the third stage of

the game, under Cournot competition and if …rm 2 has accepted a (f; r) contract, the …rms

solve respectively:

Maxx1fp1(x1; x2) x1 + rx2g;

Maxx2fp2(x1; x2) x2 ¡ rx2g

where pi(x1; x2) i = 1; 2;denote …rm i’s inverse demand function. The …rst order condi-

tions are given by:

p1 + x1
@p1

@x1
= 0;

p2 + x2
@p2

@x2
¡ r = 0:

Changing the strategic variable from quantity to price adds an important new e¤ect to

the market competition stage: when choosing price, …rm 1 considers not only its e¤ect on

own market pro…ts but also on …rm 2’s demand, that determines its royalty revenues. The

program now becomes:

Maxp1fp1x1(p1; p2) + rx2(p1; p2)g;

Maxp2fp2x2(p1; p2) ¡ rx2(p1; p2)g;

where xi(p1; p2); i = 1; 2 denotes the direct demand functions. The …rst order conditions

are given by:

x1 + p1
@x1

@p1
+ r @x2

@p1
= 0

x2 + p2
@x2

@p2
¡ r @x2

@p2
= 0

2Notice that we do allow for contracts including negative royalties. Nevertheless, for the case of substitute

goods, it is never optimal for an internal to the industry patentee to charge a negative royalty. This would

be the case, however, for complementary goods, that are not considered in this work.
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Comparing the …rst order conditions under Cournot and Bertrand competition, we can

see that in the latter case, a new term appears in the …rst equation (the third term) that

provides the patentee with an additional incentive to behave less aggressively in the market:

in that way, she increases …rm 2’s demand and thus her licensing revenues. Observe that the

new e¤ect is absent when …rms choose quantities because, in that case, …rm 2’s demand is not

a¤ected by the decision (on output) taken by …rm 1. That is, under Bertrand competition,

including a positive royalty in the contract allows the patentee not only to control the

marginal cost of the licensee but also to commit herself to a higher price.
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3. BERTRAND COMPETITION

Let us …rst analyze the case of non-drastic innovations (c < cM). The third stage Nash

equilibrium prices, outputs and pro…ts, when …rm 2 has accepted a (f; r) contract with

r · c, are given by3:

p1(r) = a(2¡°¡°2)+3°r
4¡°2 ; p2(r) = a(2¡°¡°2)+(2+°2)r

4¡°2 ;

x1(r) = a(2+°)¡°r(1+°)
(1+°)(4¡°2)

; x2(r) = a(2+°)¡2r(1+°)
(1+°)(4¡°2)

;

¼1(r) = p1(r) x1(r); ¼2(r) = (p2(r) ¡ r) x2(r):

It is easy to check that for low values of r, @¼i(r)=@r > 0; i = 1; 2, which implies that

both …rms are interested in setting a positive royalty in the contract.4 It is in this sense that

we can say that the royalty works as a collusive device: it bene…ts to both …rms.

On the other hand, if r > c, the new technology would not be used and the market stage

would be as if no licensing agreement would have been signed (status quo). In that case and

for c < cP ; where cP = a(2¡°¡°2)
2¡°2 ; we would have the following equilibrium prices, outputs

and pro…ts:

P1(c) = a(2¡°¡°2)+°c
4¡°2 ; P2(c) = a(2¡°¡°2)+2c

4¡°2 ;

X1(c) = a(2¡°¡°2)+°c
4¡5°2+°4 ; X2(c) = a(2¡°¡°2)¡c(2¡°2)

4¡5°2+°4 ;

¦1(c) = P1(c) X1(c); ¦2(c) = (P2(c) ¡ c) X2(c):

In this region, both …rms are active.

If, on the other hand, cP · c < cM , they are given by:

P1(c) = a(¡1+°)+c
°

; P2(c) = c;

X1(c) = a¡c
°

; X2(c) = 0;

¦1(c) = P1(c) X1(c); ¦2(c) = 0:

3In order to check that the interior equilibrium is e¤ectively an equilibrium we have to check that no …rm

has an incentive to deviate by lowering its price in order to expel the competitor from the market. This

would be the case only if r > rM =
a(8+8°+°3+°4+2

p
16¡24°2+9°4¡°6)

2(8+8°+°2+°3) . However, as rM > cM ; the above

expressions e¤ectively represent the equilibrium for the non-drastic case.
4Strictly speaking, this would be the case only when no …xed fee could be used in the contract. Otherwise,

as we will see below, the patentee will choose a …xed fee that makes the licensee indi¤erent between accepting

or rejecting the contract.
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In this region, …rm 2 is not active but …rm 1 cannot charge the monopoly price.

In the …rst stage, …rm 1 looks for the contract (f , r) that solves:

maxf;rf¼1(r) + rx2(r) + fg
s:t: f · ¼2(r) ¡ ¦2(c);

r · c:

It is easy to check that the …rst constraint is always binding, which implies that the

previous program can be rewritten in the following way:

maxf;rf¼1(r) + rx2(r) + ¼2(r) ¡ ¦2(c)g
s:t: r · c:

The solution to this program directly results in the following proposition:

Proposition 3.1. Under Bertrand competition, the optimal two-part tari¤ licensing con-

tract is given by:

r¤ = minfrB; cg; where rB = a°(2+°)2

2(4+5°2)
;

f¤ = ¼2(r
¤) ¡ ¦2(c):

Notice that both the …xed fee and the royalty are always positive under the optimal

contract. This result is consistent with the empirical observation that most of the licensing

contracts combine both instruments. Furthermore, the proposition also shows that the

existence of asymmetric information or uncertainty is not necessary to justify the use of

royalties. In our model, it arises only for purely strategic reasons. The patentee sets a positive

royalty to soften ex-post market competition not only by raising the licensee’s marginal cost

but also by tying its own licensing revenues to the third stage decision on price. On the

other hand, the …xed fee is positive even when r¤ = c. The reason is that, even with the

same marginal cost of production, …rm 2’s market pro…ts under licensing are higher than

under the status quo, because she takes advantage of the less aggressive behavior of …rm 1

induced by the contract.

Let us now analyze the case where the innovation is drastic (c ¸ cM = a(2¡°)
2

). In this

case, …rm 1 has two possibilities: either not to license the technology and obtain market 1
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monopoly pro…ts or licensing the technology in the terms of Proposition 3.1. Observe that

rB < cM whenever the goods are not perfect substitutes, which means that if the innovation

is licensed …rm 2 will always be active.5 Next proposition compares the two alternatives.

Proposition 3.2. Whenever the goods are not perfect substitutes, even drastic innovations

are licensed.

Proof. The proposition results from checking that the patentee’s pro…ts of not licensing,

(a2

4
) are lower than the ones obtained if technology is licensed in the terms of Proposition

3.1, ¼1(rB) + rBx2(rB) + ¼2(rB).

The intuition behind the result is clear: whenever the goods are not perfect substitutes,

licensing a drastic innovation allows the patentee to keep open a (di¤erent) pro…table market,

and the royalty revenues more than compensate her for the increase in market competition.

We shall proceed now to the analysis of the welfare e¤ects of licensing. Last proposition

seems to suggest that the possibility of licensing should increase social welfare because the

licensing mechanism allows the di¤usion of all innovations, which implies a gain in e¢ciency

produced by the use of the superior technology. However, this is obtained at the cost of

allowing for the use of contracts that lead to higher prices in the market. Next proposition

clari…es the trade-o¤.

5For the particular case ° = 1, rB = cM . However, the above calculations cannot be applied to this case

because demands are not de…ned. Anyway, it is easy to see that the best option for the patentee would be

in that case not to license the superior technology.
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Proposition 3.3. For close enough substitute goods (° > 0:72), two threshold values for

the size of the innovation (c) always exist such that for innovations lying within that interval,

licensing reduces social welfare.

Proof. The result follows from comparing social welfare under licensing and under the

status quo. For ° · 0:72, the latter is never superior. For 0:72 < ° < 0:94, the status quo

is superior if and only if cl1 < c < cl2: Finally, if ° ¸ 0:94 if and only if cl3 < c < cl2;where

cl1 = 2a(8¡8°¡2°2+4°3¡°4¡°5)
16¡8°2¡3°4 , cl2 =

a(8+2°2¡10°4+°
p

¡32+16°¡4°2+76°3+113°4+70°5+85°6)

2(4+4°+5°2+5°3)
, and cl3 =

a(8+2°2¡10°4¡°
p

¡32+16°¡4°2+76°3+113°4+70°5+85°6)

2(4+4°+5°2+5°3)
:

The intuition for the result is the following: consider the case r = c. Under Bertrand

competition, the collusive e¤ect of licensing leads to higher prices and thus lower outputs in

equilibrium than in the status quo, even though …rm 2’s …nal marginal cost of production

is the same in both situations. For close enough substitute goods, the anticompetitive e¤ect

more than compensates the e¢ciency gain of licensing, thus reducing total welfare. How-

ever, as the innovation becomes larger, for near drastic innovations, licensing becomes again

welfare superior to the status quo. Notice that for the extreme case of a drastic innovation,

in absence of licensing we would have just a monopoly in market 1, while under licensing we

would have two duopoly markets because, as proved in Proposition 3.2, whenever the goods

are not homogeneous even drastic innovations are licensed. Therefore, for drastic innova-

tions (and by continuity also for near drastic innovations) licensing must be welfare superior

to the status quo. Figure 1 plots the social welfare functions under the optimal licensing

contract (Wl) and under the status quo (Wsq) as a function of c, for close enough substitute

goods (° > 0:72). While the welfare function under licensing is decreasing whenever c < rB

(notice that, in that case, the optimal royalty is r¤ = c and, hence, it increases with c) and

constant for c ¸ rB (in that case, the optimal royalty is r¤ = rB and it is constant in c),

welfare under the status quo follows a more complex pattern: for c < cP it is convex, with
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an interior minimum, crossing once the licensing welfare function;6 for cP · c < cM , it is

decreasing and crosses again that function;7 …nally, for c ¸ cM it is constant in c. As Figure

1 shows, for intermediate values of c the status quo is welfare superior to licensing.

6Notice that when …rm 2 becomes very ine¢cient, by increasing its marginal costs, we allow the e¢cient

…rm to produce extra units more e¢ciently, at the cost of reducing the ine¢cient …rm 2’s activity, thus

increasing welfare. This e¤ect is captured in Figure 1 by the increasing part of the status quo welfare

function.
7If cP · c < cM , …rm 2 is not active but …rm 1 cannot charge the monopoly price. Increasing c in this

region can only reduce welfare because the ine¢cient …rm cannot transfer ine¢cient units of output to …rm

1, given that it cannot reduce output below zero. Therefore, its only e¤ect is reducing the e¢cient …rm’s

output, thus reducing welfare.
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4. COURNOT COMPETITION

We start by calculating the third stage …rms’ Nash equilibrium outputs, prices and pro…ts,

given that …rm 2 has accepted a (f; r) contract, where r · c. They are given, respectively,

by:

x1(r) = minfa(2¡°)+°r
4¡°2 ; a

2
g; x2(r) = maxfa(2¡°)¡2r

4¡°2 ; 0g;

p1(r) = minfa(2¡°)+°r
4¡°2 ; a

2
g; p2(r) = maxfa(2¡°)+(2¡°2)r

4¡°2 ; rg;

¼1(r) = x1(r)2; ¼2(r) = x2(r)2:

Observe that @¼1(r)=@r > 0; while @¼2(r)=@r < 0, that is, under Cournot competition

the royalty bene…ts the patentee but hurts the licensee. In this sense, we can say that the

royalty is anticompetitive (it increases the licensee’s marginal cost) but not collusive, as it

was under Bertrand competition.

By substituting c for r in the above expressions, the equilibrium outputs, prices and

pro…ts under the status quo are obtained. Notice that when …rm 2 is not active, …rm 1

produces the monopoly output x1 = a=2.

In the second stage of the game, …rm 2 decides whether or not to accept the contract

o¤ered by the patentee. It will accept any contract satisfying f · ¼2(r) ¡ ¼2(c): In the …rst

stage, …rm 1 looks for the contract (f , r) that solves:

maxf;rf¼1(r) + rx2(r) + fg
s:t: f · ¼2(r) ¡ ¼2(c)

r · c

This program can be written in a simpli…ed way. As the …rst constraint is always binding,

it can be substituted in the objective function. The maximization problem thus becomes:

maxrf¼1(r) + rx2(r) + ¼2(r) ¡ ¼2(c)g
s:t: r · c:

The solution to this program directly results in the following proposition:
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Proposition 4.1. Under Cournot competition, the optimal two-part tari¤ licensing contract

is given by:

r¤ = minfc; rcg; where rc = a°(2¡°)2

2(4¡3°2)
;

f ¤ = maxf¼2(r¤) ¡ ¼2(c); 0g:

Observe that the optimal contract always includes a positive royalty8. In that way, the

patentee softens ex-post competition by raising the licensee’s marginal cost of production.

However, contrary to the Bertrand case, the royalty cannot be used by the patentee to commit

herself to a less aggressive behavior in the market. This explains that in the particular case

r¤ = c, the licensee obtains the same market pro…t as under the status quo and, therefore, in

order to be accepted, the contract cannot include a positive …xed fee. The use of contracts

including only a royalty is reported to be usual by the empirical existing literature. Our

result justi…es the existence of that kind of contracts.

The following question would be when the patentee …nds pro…table to license the inno-

vation to the rival …rm. Wang (1998), in his homogeneous goods Cournot duopoly model,

showed that only non-drastic innovations are licensed. Next proposition is the counterpart

to his result for the case of di¤erentiated goods.

Proposition 4.2. Under Cournot competition, whenever the goods are not perfect substi-

tutes, even drastic innovations are licensed.

Proof. Whenever ° < 1; rc < cM holds. Therefore, under the optimal contract …rm 2

produces a positive amount using the licensed technology.

Notice that this result is exactly the same we obtained for the Bertrand case, which

seems to be counterintuitive because, given than Bertrand competition is more intense than

Cournot, the patentee should be less interested in licensing under the former than under

the latter. However, as above explained, under Bertrand competition the royalty allows the

patentee to commit to a higher price. This collusive e¤ect reduces competition, producing

8In fact, one exception does exist: when ° = 0, rc = 0: In this particular case, the patentee faces the

same problem as an external laboratory licensing the innovation to a monopoly. In that case, we know that

the laboratory prefers a …xed fee rather than a royalty (see Kamien and Tauman, 1986).
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the result. In fact, it can be checked that the collusive e¤ect is so important that it leads to a

situation in which the third stage equilibrium prices under the optimal (unrestricted) royalty

are higher, and thus outputs and social welfare lower under Bertrand than under Cournot

competition.9Indeed, as Proposition 3.3 has shown, in the former case, licensing may even

reduce social welfare. As next proposition shows, however, under Cournot competition

licensing cannot hurt social welfare.

Proposition 4.3. Under Cournot competition, licensing is always welfare improving.

Proof. As the optimal royalty never exceeds c, competition is never reduced under the

optimal licensing contract. In the extreme case r = c, competition remains unchanged after

the license is sold but industry e¢ciency (and social welfare) increase by the amount of

the cost reduction produced by the use of the new technology, which is captured by the

patentee.

The above result is a direct consequence of the fact that when …rms choose quantities, the

licensing revenues of the patentee do not depend on her choice of output, which implies that

the royalty cannot be used by the patentee to commit herself to a less aggressive behavior

in the market, as it happened when they chose prices and the patentee tied her licensing

revenues to her third stage price decision. The reason is that under Cournot competition,

the licensee’s demand is not a¤ected by the decision (on output) taken by the patentee.

9Notice that, in absence of licensing, equilibrium prices are lower under Bertrand than under Cournot

competition (Vives(1985)).
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5. CONCLUSION

This paper shows that the optimal two-part tari¤ contract (a …xed fee plus a linear per unit

of output royalty) to license a cost reducing innovation to a rival …rm may lead to a decrease

in social welfare when the …rms compete in prices (Bertrand) and not when they compete in

quantities (Cournot). In particular, that may be the case when the goods are close enough

substitutes and for intermediate (but not drastic) innovations. As we have shown, regardless

of the type of competition, the optimal licensing contract always includes a positive royalty.

While under both Cournot and Bertrand competition the royalty allows the patentee to

soften ex-post competition by increasing the licensee’s marginal cost by the amount of the

royalty, under Bertrand it also allows her to commit to a higher price in the market stage, by

strategically tying its choice of price to its previous decision on the royalty. This last e¤ect

is so important that it leads the equilibrium prices under the optimal unrestricted royalty to

be higher, and thus social welfare lower, under Bertrand than under Cournot competition.

Our analysis relies on a number of restrictive assumptions. First, we consider the case of

a duopolistic industry. Extending the model to an oligopoly with n + 1 …rms (the patentee

and n potential licensees) would result in the patent holder being interested in licensing

the innovation to only a fraction of all …rms in the industry as a way to moderate ex-post

competition and extract surplus not only from buyers but also from non-buyers by imposing

them a negative externality: being a non-licensee implies producing with a relative higher

cost with respect to licensees. For the case of an external patentee, this is by Kamien and

Tauman (1986) and recently by Erutku and Richelle (2000). This generalization would make

more likely to …nd our result that licensing hurts social welfare, given that under the optimal

contract only a fraction of …rms would buy the innovation. Notice that, as we have shown

in the paper, regardless of the type of competition, even drastic innovations are licensed to

all …rms (the only rival …rm). Therefore, it is not a problem of lack of incentives to transfer

the innovation what drives the result in our setting.

Second, we restrict ourselves to the analysis of linear two-part tari¤ contracts composed

of a …xed fee and a per unit of output royalty. This is, of course, restrictive. By enlarging

17



the set of feasible licensing contracts to allow for more sophisticated licensing contracts,

the pay-o¤ obtained by the patentee would increase. Indeed, as Erutku and Richelle (2000)

show for the case of an external patentee, by using contracts that include non-linear royalties

based not only on output but on sales, an external patentee can always design a contract

that allows her to collect the monopoly pro…ts and drives …rms’ pro…ts to zero, which implies

that licensing small innovations reduces social welfare.

The fact that we restrict ourselves to the analysis of linear royalties based on the licensee’s

output, makes our main result about the possibility that licensing reduces welfare, even

stronger that it would be if we considered a more general set of contracts. We have shown

that in our simple setting it is not the complexity of the contracts which drives our main

result on welfare. It is just the possibility that appears under Bertrand competition (and

not under Cournot) of tying strategically the choice of the third stage strategic variable

(price) to the previous decision on the royalty, which allows the …rms to collude and explains

the result. Observe that even in our restricted setting of linear royalties, we could achieve

the same e¤ect under Cournot competition by designing a linear royalty based not on the

licensee’s output, but on her sales. In that way, when choosing output in the third stage, the

patentee would have an additional incentive to reduce it in order to increase market price,

and thus the licensee’s sales and her royalty revenues.

18
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