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Abstract
This paperexamines puzzling behavior in industries in whocte firm is able toobtain a
price premium and/or a dominamiarket share for productwhich is identical tahat of
its rivals. It is showrthatwhen there idearning by doing, economies of scatefwork
externalities, or reputational effects, the domiri@mts positionmay beenhanced by the
presence of many weak competitors rather than a few strong ones. The démimaay
thereforesubsidize entry bgiving away technical informatiosgtting lowlicensing fees,

or creating its own in-house competition.

1. Introduction?

A focal interest of modern game theory and industrial organizationasgptain
how monopolistsinhibit potential competitors. Economists have however been
occupied with the dominarfirm's stategy for obstructing the first entrant, wiitile
consideration for its strategy with respect to subsequent potential enitaiatpaper
addresses thissue ofhow a dominantirm should behave when its markswer has
already been somewhat dissipat@d.enthat some competitors have already entered its
market, does the danmantfirm still havethe same interest in barriers to entif8w does
the dominant firm's position change as the number of entrants changdisth$ls&rategy
spaceincludesmore than setting price and quantgynce by sharing technology it can
influence the number of competitors who enter.

Under a standard Cournot-competition model of oligopthig,firm prefers to
minimizethe number of its cmpetitors, sincéhe fewer the market participants, the more

closelythe industry resembles a monopolyowever, this resulseems to be in conflict

1] wish to thank, without implicating, Nancy Gallini, Arthur Hosios, Frank Mathewson, Ralph
Winter, participants at a University of Toronto workshop, and especially Yehuda Kotowitz, who
offered many insightful suggestions.



with the persistent observatitimat firms commonly licenséheir proprietary technologies
for very low feesthusincreasing industry size with onlyominal direct compensation
(Rostoker, 1983)Similarly, firmswith leading positions in their industrieften make in-
house generic or "OEM" (original equipment manufactupggducts which compete
(along withproductsmade byotherfirms) againstheir ownbrandnamegood. The firm
that competesgainst itself in this wapot only cannibalizeshe market for ithigh-end
product, butalso risks damaging its reputation if consumers disctheerdual pricing
strategy. What would motivatefiam to compete againstself with OEM products, or to
license its technology dbw cost to apotential competitor? These practicesarly
increase theaumber ofcompetitors faced by tfem and presumably decreabe market
share ofall compators. As | show in thipaper, howeverwhen current production
confers a positive externality on future proftisough, forexample, learning by doing or
the development of a reputatidimms may sometimes wish t@ncourage -- and thus
fragment -- their competitionthat is to say, theymay prefer to havemany weak
competitors rather than a few strong ones.

The issues addressed in thpsper arenicely illuminated bythe puzzling
phenomenon of premiunetention by pioneeringrugs. After Merck's introduction of the
diuretic Diuril in 1958,0therfirms found it easy to inversround the patent analithin
two years at least tefirms were marketingquivalentproducts anananyadditionalfirms
entered soon after. But in 1971, Diusiill had a 33% share of the market, despite
charging a price foutimes higher than majarompetitors and spending legsr sales
dollar on marketing. Warner-Lambert hsithilar success with its unpatentadti-anginal
drug Peritrate introduced in 1952. Warner-Lamtagttactednearly 100 competitors,
charged a price ovédive times highethan major competitors, spent less on marketing per

sales dollar, and yet in 19%&kIl commanded 80% share of thanti-anginalmarket?

2Bond and Lean 1977 and 1979.



How couldthis apparent markéailure haveendured on such a grand scale for so long?
One possibility is that there weretoo many competitors, each ofwhich was
correspondingly wealRhysiciansvere perhaps reluctant to try other drudgsch had not
been subject to as extensive testingthea marketplace anghich hadnot had the
opportunity to develop strong reputaticns a market inwvhich reputation is important
and information is expensiviie dominant branchay beadvantaged if its competition is
fragmented. Analysis of U.S. pharmaceutical prices after patent expiry by Caves, Whinston
and Hurwitz (1991) founéxactly this effect: a regressiontbe prices of branded drugs
on thenumber of generic entrants had a negative coeffibenthenumber of generics
squared had a positive coefficient. Their cross-sectianalysisshowed that therice
decreased the most for around 20 generic entrants, and ineggasingafter that. The
implication isthat while firms would prefer to have no competitors al, if they have
some, they may want even more.

Firms encourage the entry of extra competitors with surprising frequencijtsthe
type of such competition comes from leadifigns in a market themselves. In the
pharmaceutical industry, brand name leaders, upon expiry op#temt, often introduce
one or more "in-house" generic druglsich compete against the brandme item on the
same footing asther generics.For example, just aSmithKline'spatent on its popular
anti-ulcer drug Tagamet expired in 1994, it introduceeéreeric copy to compete against
the othergenerics which had beapproved by th&DA.4 A similar strategy is used by
leading firms inthe computer industry: IBM has been constantly present in the computer
OEM market,manufacturing machinasnder othetrandnames whichompete with its
own products. It is also common to observe manufacturers permitting "parallel imports" of

their goods to competaith goodssold by authorized dealers, the@nnibalizing their

3This effect would of course be strengthened when physicians have no personal incentive to
prescribe cheaper drugs.
4New York Timg May 11 1994, p. D5.



own market. Thesgoods arefrequently of slightlylower quality or donot carry the
manufacturer's warranty. Suclparallel imports also harm manufacturer-retailer
relationships and generallyliscourage retailers fronmaking relationship-specific
investments. However, such low-priced impaontsy provide tighter price competition for

their chief competites. Forexample, inthe mid-1980s, Europeduxury car
manufacturers sold tens of thousands of cars in the U.S. through the parallel market just as
the Japanese automobile manufacturers were attemptigairtaafoothold in the U.S.

luxury car market.

A secondway that incumbentsencourage extra competitors is lmensing their
technology at lowcost, thereby subsidizinghe costs of entry. One of tleenpirical
puzzlesthat has been addressed in the economideefsing is "why royaltyrates are
observed to be so low.For example,Rostoker's 1983urvey intolicensingpractices in
the UnitedStatesfoundthat many licensebad royalty fees as low 8s1% ofsales. The
insight of thispaper suggests that lovoyalty rates may sometimes be a subsidy to
encourage entry. A particularly large-scale case of such a technical sadzsided in the
early 1980s when IBM wagplanning toenter the personal computer (PC) market. A
number of firms -Apple, Tandy, and Commodore, fexample -- had already established
reputations for their PCsyhich made them majarompetitors to IBM. However, IBM
left its operating system ithe hands of Microsoft and thepublishedthe complete
technical specifications of its PClhis openarchitecture facilitated competition to such
an extent that a vast number of new competitors entered the clone PC maridiaiind
at least were morsuccessful at competing against eather thanagainst IBM. The
strategic position of IBM's established competitors was particularly weakened by the

clones. IBM apparently believed that its reputation and economies of scale would permit it

SHolusha, 1985.
6Rockett, 1990, p.162.
"Heller,1994, pp.58-60.



to have a dominant position in this market dedpaeng a technically undifferentiated
product, and indeed it initially captured 80% of the corporate PC market.

Usually accommodation of entry is seen as a kind of passive resistandeaan
which iscaptured in the characterization of the accommodétmaas apuppydog or fat
cat inFudenberg and Tirole (1984)his paper shows thatometimes "accommodation”
can be aggressive. There atber economic models whichmay explainvelcoming the
competition, in othecircumstances. Farrell ahllini (1988) argue that second-sourcing
can be an effective commitment to prevent opportunistic exploitation of buyersid€aeir
is thatwhen buyers must make some seller-specific investment, they become to some
extent "lockedin" to the seller,who may then beable toextract economic rents; as a
result, buyersmay be unwilling teenter into such contracts without somechanism to
preventex postselleropportunism. Oneffective mechanism tprevent such opportunism
is for theseller to license its technology &motherfirm. Economides (1995) showiisat
technologiesnayalso be given away toreate an industry standard. If a markasvery
strong networkexternalities, then dirm may be able toprofit by transferring its
technology to competitors who increase $iee ofthe network. My papetiffers in its
conditions from those ithat Farrell andGallini require that thebuyer be locked-in
because of some seller-specific investmenhile Economides requires network
externalities. Thuthose papers wouldot explainthe examples of pharmaceutical pricing
and in-house generics discussed above.

This paper is also related to the economic literature on the strategic uses of
licensing. Gallini(1984) andGallini and Winter(1985) show thalicensing may beised
strategically todeter competitors frormvesting in R&D: mypaper shows thdicensing
can be used strategically to afféot morefundamental decision of entiRockett (1990)
showed that amcumbentfirm facing patentexpiry mightchoose tdicense its technology
to a competitor perceived to be "weak'order to deteentry by a stronger competitor.

Eswaran (1994¢eneralized her result to shakat anincumbent in anarket threatened



by entry can exploit its first-mover advantagditgnsingits technologyot to apotential
entrant but to firms that would have remained out$idandustry. Théntuition for this is
that in a Cournot competition framework, tmeEumbent can gain a larger share of a
smaller industryprofit by licensingextrafirms for a royalty.For some parameter values,
this will be profit-increasing fathe incumbent. In contrast tihose models, | shothat it
may beprofitable for theincumbent to licens&extra" firms evenwithout any kind of
payment from licensees. These additidinals are used likéfighting brands" to weaken
other entrants.

Raising rivalscosts is theessential strateglyehind subsidizinghe competition in
my analysis, as ibalop andScheffman(1983), who suggest that mmant firms may
establish mandatorgroduct standards, set wgxclusive dealingcontracts, orincrease
industry wagdevels(as inWillamson 1968), tahe detriment ofringe firms. The key
requirement for such strategies to be profitabtbasthey in some way enhantiee cost
advantage of the dominaiimm. Here the method adnhancingheincumbent's advantage
is to induce extra entrants intlke market. | also shothat the advantage needt be
limited to costs.

Section 2 presents a simple model omanopolistically competitiveCournot
industry with learning by doing, mwhich additionafirms may decreasthe entrants' rate
of learning and hence extend the incumbent's cost advantage. Section 3 uses a linear model
and numerical simulations slemonstrate how the domindirtn can increase its profits
by increasinghe number of its ompetitors. In Section 4, | show thtats analysican be
extendedwhile the model focuses on learning-by-doingmay also be applied to cases
with reputation, networkxternalities, or economies of scalg@mduction. | then show in
the context of a sequealt game thathe possibility of subsidizing entnés may allow the
first firm into a market to exclude entrants entirely. Section 6 concludes.

2. The model



Learning by doing ighe process throughihich production costs are reduced
through production experience. It wgell known thatlearning by doingntroduces an
intertemporaldimension to a firm'sutputand pricing decisions, encouraging low pricing
early in the product lifecycle. Thmaper shows that rhayalso introduce an intertemporal
dimension tothe firm's strategy for industry structuresjnce subsidizingntrants'fixed
costsmay baused strategically tmcreasethe competition'snarginalcostswhen there is
proprietary learning by doing.The model used to show this ismanopolistically
competitive industry, as in Spend®81).While Spence allowed thgossibility that firms
might enter atdifferent times, he assumed no strategic actiortheyincumbent. This
section extends his analysis to allow for this strategic behavior.

There ardwo time periods ofnterest, period 1 when sorfiens enter anndustry
and compete with theacumbent, and period 2, when they continue to compeatang
gained some experience. The lariex number ofentrants, thdess each produces and
learns in the first period, and hence higher each onetosts are in the second period. In
some cases, thisarning effect will outweiglhe effect ofadditional competition because
of morefirms. When this ishe case, thincumbentfirm may obtain a strategic advantage
by subsidizing the entry of additional firms.

Industry demand in both periods is characterized by
(1) p=plq +ng,)
whereq, is the output of thencumbent irperiodt, g, is the output obach entrant, and
n is thenumber of symmetrientrants. At the start of period 1, tmeumbentfirm has
been operating alone in the industry for some period of time, perhaps because it had patent
protection. The patent protection is about to end. iitiembent hagerofixed costs and
has reached the end of ksrningcurve and now has "best practiecearginalcost ofc.

All entrants face sonfixed costs and have constanarginalcost of productiorC, = c in

the first period andC, = C,(q.,)> ¢ where £<O so that the moreach entrant
El



produces in the first period, the lower tests in the second period.aksumezero
spillovers in learning sthat each entrant's second perimukts are dunction of its own
first period production only.

The number of entrants is determined endogenousdglioingfor thesum of their
first and second period profits as a functiomnadnd setting this equal tixed costs.
Becausdfirms are forward-looking, thproblem is solved recursively, starting with the
second period Nash equilibrium as a functioggfandn.

In the second period the incumbent maximizes over quantity
(2) ma p(d, + n,) = 4 g,
and each entrant solves the maximization
3) max pla, + &, +[ -1 ¢,) - G @) 4
where ¢, indicatesthe production of other entrants. The Cournot-Naghilibrium

quantities produced in the second period are functions@f, andc:

4 G2 =0,(nGC,d

and

(5) Oez = Ge2( N Gy 9.

The price is derived by substituting (4) and (5) into (1) to obtain
(6) P,=p(nGC,0

For the incumbent, second-period profits are therefore

(7) m, =1,(n,C,,0

and for each entrant, second-period profits are
(8) T, = T,(n,C,, 0.

With suitable conditions othe demand function, partial derivatives will hathee usual

signs:
or,, <0, or,, >0, or,, <0, oT, <0, oT, >0, and%>0.
on oC, oc on oC, oc



Notice thatC, is a function ofg.,, which is inturn dependent on. If there is ndearning

by doing sothatgqL =0, then both periods 1 andwdll be the same:the dominantirm
E1

I . : . om .
will wishfor theminimumnumber ofcompetltorssmcea—It <0. However, when there is
n

. . : 0
learning by doing, current production reduces future costs se—%at 0.
Oe:1

During the first period, entrants must account for the effect of first period

production on second period profits. Each entrant therefore solves

9) max p(a, +[n-1 &, + &) - Gf G+ el @)

while the incumbent solves the one period problem
(10) n;?){ p(noa + q1) - d 4.

. om . . -
Since—=£2 >0, the second term in (9)ilvcause the enterirfgms to produce more than

Oe1
if there were ndearning by doing. By producingore than isnyopically optimal in the
first period, costs are reduced in the second period.

We can nowidentify two effects of thenumber ofcompetitors onincumbent
profits. First, there is the standard direct effect on the profits of both pe%rgéxo
n

and%<0. These effects are simply thell known ones: the larger thmumber of

competitors, the greater the total industry production and the lowenalgin of price

over costs. However, there &so a second, indirect effeclzn'2 9C, 09, >0. This
dC, dqg, On

expresses the restittat thehigherthe number of entrants ithe first period, the lessach
one learns, and so tlmgher itscosts are in the second periddhis will have a positive
effect on the dominarfirm's second period profits. When the indiredgnamic effects
outweigh the direct effects, then theeumbentmay wish toncrease thenumber of
entrants, by foexample subsidizing thetosts of entry. However, it is npossible in this
very general form tagualify whicheffects -- direct or indirect will be larger. Thus we

show in thefollowing section anexample with specific functional forms, imhich



simulations reveathat thedominantfirm can profit from increasinthe number of its
competitors.
3. A Numerical Simulation

In order toprovide more structure to thmodel, | employ in thisection dinear
demand and linear learning technology. Despgltese restrictions, it should be
rememberedhat the results aneot specific tothe linear modebut can be generalized. |
then present the results miimerical simulation tghow that theeffect of thenumber of
entrants onncumbent profits is ambiguouBhere are some ranges of parametdues in
which an increase ithe number of entrants enhandasumbentprofits, andsometimes
even industry profits.

Demand in each period is now specified by the simple linear equation
(11) pla, +na,) = a- g + ng]
and the functional form for the effect of learning by doing is given the linear form :
(12) C,=C-aq,=c8
This specification othe model makes it possible to derive some closed form results. The
total effect of increasinghe number of entrants othe sum of incumbent profifsom

periods 1 and 2 is given by:

dr d d
@ Gre{aa B e d-{ et e g
— 2 _ K2 3 _
where %:[aﬁLC—ZC]limz) 3202 -b*(n+2) 24t(2n+ da <0
dq 1 dq
dn b(n+2)2[ %] b(n+2) dn

. dg
With a =0, - n—=&
Ge: dn

>0 so that withoutlearning by doingthe incumbent would

always suffer a decrease profit from additional entrants. However, with >0,

8Typically, studies of learning by doing use a log-linear form pioneered by Wright (1936), but for
this two period model a linear technology is sufficient.
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Og — n% may benegative, leading to indeterminacytire sign of (13). That is tcsay,
n

the indirect effect of decreaséshrning by doingnay dominate the direct of effect of
more competitors.

This linear specification dhe model stilldoes notallow a determination of when
the indirect effects will predominate, if ever, and so sooreerical simulations based on
this linear modetre presented ihable 1. Table 1, Case 1 shothe case of amdustry
with a=100,b=0.5, c=0, andC =40. The rate ofearninga is set at 1 so thatith
three entrantsC, =13. A higher number of entrants leads to higher second peoists
for entrants, lower production, and lower profits for each entrant. Prices are higher, and
incumbentproduction increase$eading to an increase total incumbent profitsfrom
3334 to 6007 wherthe number of entrants increases frahree to seven. Without
consideration ofixed costs, indstry profits increase from 3820 6171, asurprisingly

strong result.
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Tablel

CASE 1 CASE 2 CASE 3

a 100 a 100 a 100

b 0.5 b 0.1 b 0.5

c 0 c 0 c 0

C 40 C 40 C 40

a 1 a 0.13 a 0.5

PROFITS PROFITS PROFITS

n Incumb't Entrant Industry |Incumb't Entrant |Industry Incumb't Entrant | Industry
2 25510 1429, 28367
3 3334 162 3820, 30051 541 31674 6917 86 7174
4 4978 74 5275 31413 307 32641 6872 54 7087
5 5563 46 5790 31980 204/ 32998 6828 37 7015
6 5846 32 6036/ 32252 147 33132 6790 28 6956
7 6007 24 6171 32389 112 33170 6757 21 6906
8 6107 18 6253 32460 88 33164 6729 17 6865
9 6174 15 6306/ 32494 71 33137 6704 14 6829
10 6220 12 6342 32508 59 33099 6683 12 6798
11 6254 10 6366 32509 50 33058 6664 10 6772
12 6280 9 6384 32504 43 33016 6647 8 6748
13 6299 7 6396 32495 37 32975 6633 7 6728
14 6314 7 6406/ 32483 32 32936 6620 6 6709
15 6326 6 6413 32470 29 32898 6608 6 6693
16 6336 5 6418 32457 25 32862 6598 5 6678
17 6344 5 6422 32443 23 32829 6588 5 6665
18 6351 4 6425 32430 20 32798 6579 4 6652
19 6356 4 6427 32417 18 32768 6572 4 6641
20 6361 3 6428 32404 17 32740 6564 3 6631

What is the strategic role of thecumbent here? Clearlyhe incumbent would
prefer to have morérms in the industry. Thus ihay create its owradditional brands or
license its technology &w cost to othefirms. For example supposdixed costs in the
industry in Case are equal td00. Then byinspection of the tablenly three entrants
will enter and each will make positive profitslé&?2 -100 = 62. Thaacumbent will earn
profits of 3334. However, if thexcumbent offers a subsidy of 80 to easfirant, then
seven entrantwill enter, and each ¥ obtain profits of 24 - 100 + 80 = 4. Theeumbent
will in that casemake profits of 6007 - (7 80) = 5447, over 40%igher than if not
subsidywere offeredThis compares with monopoly profits B®,000, so thélifference is

significant.

12



Such results are of coursensitive tothe parameters used. Howevenyvide
variety of "reasonable"-looking parameters wa#ld similar outcomes.Table 1, Case 2
shows thatsimilar resultsmay beobtained with muchower learningparameter values.
Notice that in this case, there ifimait to the number of entrantthe incumbent wouldike
in the industry, even withoditxed costs,since incumbent profitare maximizedwith 11
entrants. Case 3 has thkame parameters as Case 1, extwegit the rate ofearning is
lower, and in this caséhe direct effect dominates the indirect effect. However, even in
this casethe indirectJearning effect is still causing a &dount" on the price athich the
incumbent would bewvilling to licenseits technology. Thus, althoudibense fees may
seem low when considerimmgly the interaction of the liceor andhe licensee, they may
not be so low when the effect of the licensee on the industry as a whole is accounted for.

Figure 1

The effect of the speed of entrant learning on incumbent profits
incumbent profits
4000
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30001

25001

20001 "
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1500y,
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Figure 1 contrasts theffect of different learningarameters on incumbent profits
(using the parameteraa=100,b=1, c=0, andC =40). The highest curve is the case
with zerolearning, andhe lowest is fox = 2.1. The distance between them is the "cost"
to theincumbent ofentrantlearning: evidently, learning is muchore importantwhen
there is asmall number ofentrants. Incumbent profits are also mseasitive to entrant
learning wherthe difference betweethe marginalcosts of thencumbent andhe entrants
are larger; and when the elasticity of demand is less.
4. Other Applications

While the discussion above has been directetheocase oearning by doing, the
applications of this modeaire potentially much widerThere is a variety of caseswrich
current production creates sonegternality on demand ocosts which have similar

characteristics. | briefly discuss some possibilities.

Economies of Scale

As Spence (1981) shows, there idoamal similarity between learning curve
economies and multipkmarkets where economies of scatess market boundaries and
certain firms cannot enter certain segments. Suppositihat has a domestic monopoly
in its own country, perhaps because of some non-tariff barriersthahcthere are
economies of scale roduction.Firm A thus exports into other countries ates no
competition at home. Thienplication of thispaper is then tha&irm A would prefer to
face many competitors, rather than just a few, in its export markets,naigtt even be
prepared to assist new competitdriis casts into a newght "technical assistance" from
rich countries tgoor ones, particularly when a condition thie assistance is mxport
competition.

Reputation

The learning-by-doing model can also be transformed into a modehiah

consumer valuation, rather thaasts, is in partletermined by cumulativeroduction. In

this case, it is demandhther than costsvhich are affected by past production as

14



"reputation” is acquired=ormally, the firms in the model face different demand curves in
the same marketFor example, inthe lirar modelthe firms' second period objective

functions could be transformed so that cost difference became demand difference:
(14) rgg)([a— C] - qu - bngz) s
(15) ngax([a_cz]_qu_ quz_ l(’ ﬁ-l) 92) B

E2

Here entrants face a lower demand schedulettf@mcumbentbut the gap narrows as
entrants accumulate experience. Clearly, this will hia@esameproperties as thiearning-
by-doing example. It is also easy sbow thatsimilar resultswill hold in a model with
price, rather than quantity, competition.

Consider gproduct,such as pharmaceuticals, whoskability is undoservable by
consumers but important to them. Tmductcomes from a processhich has some
unknown constantrobability of producing &aulty product,andany firm whichproduces
a faultyproduct isautomatically eliminated. In thisase, consumers will kable to make
some deductions concerning the expecuality ofthe producbased on thaumber of
successful trials athe product in the past. As theamber of trials increases, consumers
update their beliefs about the probability of a fault to accommodate this new information. |
speculate that it is ipart this feature of pharmaceuticdtsat allows the first brand in a
particular market to charge more than competitorsséih@btain a healthynarket share.
The same characterizationight beappropriate for other products whogeality is ex
anteunobservablef-or example, if | am considering buyingnaw car, and he&mom 10
people thatorand X is verygood,and from 2 peopléhat brand Y is verygood, then
although | have no negative informatiabout either product, | would preferbay brand
X for the same price. Thuthe dominanfirm can have a significaadvantage because
there is moranformation available omt, which is inturn simply a feature of ithigher
cumulative sales volume. In these circumstantes, dominanfirm may wish to
encourage additional competitorsorder tomake it moredifficult for all competitors to

acquire reputation through sales.

15



Network Externalities

Whenthere are networkxternalities in groduct market, thanay haveahe same
result as reputation. As Economides (1995) shovisnamay be willing togive away its
technology whenthat may assist it to develop a netwonkhich consumers value.
Economides' idea that the othefirms obtain a compatible technology and tingrease
the size ofthe network. Whathis paper shows ithat even if thetechnology is not
compatible, and eacfrm thus comprises its ownetwork, the presence of network
externalitiesmay cause thdirm to licensesome technology. If thencumbent is in a
leadership position, thenmtay be able tamprovethe relative position of its network by
fragmentingthe competition. Foexample, a consortium of banks with an ATgtwork
might be willing to givets technology to amall bankingcompetitor but not to &rge
rival consortium.

One of the most common proprietamgtwork externalities is fashion, since a
certain brand of apparel is often valuedpmoportion to thenumber ofother people
wearing it. Thus makers of theading designer jeans brandhy produce their own in-
houserival brands inorder tomake it moredifficult for otherbrands to challenge their
dominance.

5. A sequential game

Theimplication ofthe analysisabove is that imndustries where learning by doing,
economies of scale jproduction, reputation, or netwoskternalitiesare important, we
should sometimes expect to obsefwms offering subsidiegor low license fees) to
entrants. Furthemanalysis, however, revealghat if fixed costs of entry cannot be
recovered, the mere potential focumbent opportunismmay be sufficient taeter entry.
In that case, nsubsidywould in fact be observed, although thassibility of it would
determine industrgtructure. Theproblem isthat nofirm may be willing toenter if the

incumbent may subsequently induce additional firms to enter.

16



Figure 2

E1

s incumbent
incumbent

no offer
subsidy subsid

offer
subsidy

no subsidy

in i i i out

6162 76| 6z | [0 0 0 0
5687 | |3334 || 6007 | (3334 | 4658 | 10000| | 4978 || 10000
4 0| -76 0 54 0 -26 0

E1 represents the first three entrants, and E2 the four subsequent entrants.
Payoffs are listed for E1, the incumbent, and then E2.
In the subgame perfect equilibrium, the incumbent retains a monopoly.

Consider thdollowing game presented in extensive form in Figure 2. The payoffs
are based on the parametgrgen in Table 1 Case The structure of thgame is as
follows. At thestart of thegame, thencumbent already hdake minimummarginalcost of
zero,and potential entrants hawerginalcost of 40 in thdirst period andd0—1q,, in
the second period. First three entrants decide whether to enter or not; entering requires a
fixed, unrecoverable investment¥0. Second, themcumbent observable investment of

the entrants, and decides whether to offaulasidy of 80 tofour additional entrants,

17



conditional on the entry of the first thrisens. Finally,the fouradditional entrants decide
whether to enter onot. Then periods 1 and 2 aptayedout in a Cournotmanner. The
first set of entrants v make profitsonly if the second setaysout; the second set of
entrants will make profitenly if they receive a subsidgnd thancumbent's profits are
higher withall seven entrants than with &&. Theequilibrium of this game isor the
second set of entrants to enter conditional on the subsidpctimebent offershe subsidy
conditional on entry of the firstet of entrants; and tliest set of entrants stayut of the
market. Thus ndirms are willing to enter atall and thencumbent obtains monopoly
profits. The strategy followed by tecumbent is akin t6destructive competitionSince
any firm entering this industry without the benefit of a subsidy can expequgibrium in
which price is belowhe level at which fixeccostscan be met. In cdrast tomanyother
models of entry deterrence, suchtlaslimit-pricing model, thisequilibrium is subgame-
perfect. The potential for opportunismeansthat even ifdominantfirms are willing to
subsidize their aopetitors, itmight not beobserved, despiteaving animportant impact
on industry structure and pricdsonically, the tool used to deter entry subsidies of
competitors' fixed costs appearsto be anything but anti-competitive!
6. Concluding Remarks

This paper has showtihat insome circumstances an incumberay preserve its
advantage in amlynamic environment in which Erger number ofcompetitors is a
hindrance on each entrant's performance. Presaiwinigcumbent's advantage is then
achieved by encouraging additiorimins or brands to enter the market. The strategy
behind this is a refinement tie well-known dictum "My worst enemy's enemy is my
friend." By subsidizingextra entrants, themcumbentmayincrease the distance between it
and its closest competitor. Teameapproach isvidely used in other strategic situations.
For example, a countrynay keep itsenemiesweak by ensuringhat they havemilitary
parity with eachother. This appears to have been the strategy of the U.Supplying

both Iraq and Iramluring theirwar. A similar strategy maglso be used by political or
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business leader who fears having a close rival. CornbiddEO of anulti-divisionalfirm
with several close rivat®r theleadership othe firm. If the divisionsare large, then the
rival candidates have the opportunity to prove tladitity to manage a largérm; by
contrast, if the CE@ividesthe firm so that eachdivision is smallthen it will bedifficult
for arival to learnhow tomanage a large company or to demonstrate her competence in
doing so. Political leaders face an analogous dilemma: a prmmester with asmall
cabinet increases thasibility and the importance of the portfolio of eachmiver,
allowing other potentialleadership candidates to earn maredibility. However, by
increasingthe size ofthe cabinet, the leader providessabsidy" tothe weakestivals,
which mayenable them in time to become serious rivEtere is a trade-off between the
number of rivals anthe strength of the closest ones, analogous to the direatcirestt
effects of increasing the number of entrants discussed in Seétion 2.

The surprising result is th#te dominant actazan make it$ield less competitive
through the addition omore competitorsindeed, in thdinear example ofSection 3,
whenthe incumbentfirm encourages more entrants, therfindahl index ooncentration
increases, since though the entrants become more numerous they alscshedtEne As
a rule, themargin of priceover costfalls with the number of competitors; however, in
some industries market share will also affect tamtive costs anddemand. The
incumbentwill take both of theseffects into consideration when developing a strategy to
respond to entry. A testable implication of this model is that in industnsich learning
by doing and reputation are important, we should obs#raeé licensesfor small
competitors are cheaper than those for large competitors, conditionfimghfproduction

levels.

9Note that this strategy is different from the commonplace observation that some (poor) leaders
surround themselves with weak or incompetent advisors, displacing competent, but threatening
advisors. That would be analogous to Rockett's (1990) paper on choosing the competition.
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How can weidentify when &airm's licensing(or potentiallicencing) of technology
is motivated by the monopolistic strategy discussetthignpaper? Necessary conditions
are firstthat thefirm be donmnant in its industry; second, théitere be somelentifiable
externality fromthe firm's production; and thirdthat thelicensee is also competing with
the licensor's competitor. When these conditions, at least, are migtetiseng may well

not be as benign as its appearance.
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