
Chapter 3
The Effect of GenericGoodsin the PharmaceuticalIndustry

3.1 Intr oduction.

Theso-calledgenericpharmaceuticalsarethosedrugsfor which theirpatentson theactive

ingredienthave expired. Their main characteristicis that they aresold at a cheaperprice

thanthealreadyestablished,branded,medicine.In all but few cases,andreferringto the

US, thesegenericsarecertifiedby theFDA (FoodandDrug Administration)to beperfect

substitutesto thebrandedgoodin thattheiractiveingredientis identical.Furthermore,they

arebioequivalentin thesenseof beingstatisticallyindistinguishablefrom theestablished

product in key aspectsof therapeuticuse. However, they could vary in characteristics

suchasshape,colour, packagingandlabelling. Taking into accountthe fact that not all

consumersswitch immediatelyto genericsgives supportto the idea of both goodsnot

beingperfectsubstitutes.

Duringthe1980s,andespeciallyin theUS,therehasbeenadramaticincreasein thespread

of genericdrugsinto markets for pharmaceuticalproducts. For example,the volumeof

salesof genericsin the US accountsfor 50% of the total volumeof salesof prescribed

medicines.The meanin the EuropeanUnion is around35%. Both figuresarevery high

comparedto the2% in Spain(NERA 1997). However, Spainhasbeena peculiarcountry

in this respect,andwe will not go into thedetailsof why this hasbeenso. Theinterested

readerwill find a descriptionof the Spanishpharmaceuticalindustryin N.E.R.A. (1997)
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andMestre-Ferrándiz(1999). Thesefigurescomparedwith thefiguresfor 1984(deWolf

(1988)),asshown in Table1, reflect the increasein the useof generics.The difference

betweentheUSandEuropewill beexplainedthroughouttheintroduction.

Table1 Total genericsalesas% drug sales(1984,1996)
Year Year

Country 1984 1996hjilk+mon
1.5 2prq+s k+t+u�vxw q i'y
3 35z h|{
15 50

Source:N.E.R.A.(1997)anddeWolf (1988).

Thequestionthatarisesis why shouldwe be interestedin theproductionof genericsand

why shouldthey be economicallyviable? Due to their lower priceswith respectto the

brandedgood,theirproductionandusehasbeenpromotedby thepublicadministration.In

thecaseof theUS,for example,regulationof thepharmaceuticalindustryhasseendifferent

phases.TheKefauver-HarrisAct of 1962enforcedtheFDA to issuemorestringentrules

governingnew drugtestingandapprovalandreducingtheeffectivepatentprotectionperiod

by delayingthe time of approval. This wasdueto the considerablemonopolypower of

well-accepteddrugsassociatedwith informationalfailures,physiciandecisionmakingand

third party payment,which reducedthe price elasticityof demandto lower level than it

otherwisewould be. At the sametime, the ability of genericsto competewas reduced

considerablybecausethey hadto duplicatethe approval testsof the original drug, which

aregenerallyvery costly. TheWaxman-HatchAct (1984)tried to solve thetwo problems

of thereducedeffectivepatentperiodandthehighdegreeof difficulty for thegenericdrug

to enterthemarketoncethepatenthadexpired.Thiswasdoneby extendingthelife of drug

patentsandby simplifying theproceduresrequiredto approve genericsubstituteswithout

patentprotection. Genericdrugsdid not have to duplicatemany of the original product
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teststo gain approval, but only requireda bioequivalencedemonstrationto the pioneer’s

brand. This Act had the desiredeffect of stimulatingcompetitionagainstdrugswhose

patentprotectionhadexpired.

In Europe,in many countriessuchas Belgium, France,Italy, Spainand the Scandina-

viancountries,theprescriptionpatternis influencedby makingpositivelists,or by placing

genericsin a superiorreimbursementcategory. Further, availability of genericsis encour-

agedby abbreviatedregistrationproceduresin all Europeancountries.

Economicmotivesother than promotingcompetitionexist for encouragingthe useand

productionof genericsbothon thepartof governmentssubsidisingsocialhealthfundsas

well asthepartof consumerswhopayfor themedicinesthemselves.For instance,in Spain,

even thoughthereis no specificpolicy to encouragethe useof generics,the Ministry of

Healthhasannouncedthewillingnessto promotetheuseof genericsin theNationalHealth

Systemasawayof reducingcosts.In othercountries,suchasFrance,wheneverthereexist

variousmedicinesin themarketwith thesametherapeuticvalue,generalpractitionershave

to prescribethecheapestone.Furthermore,theFrenchgovernmenthaspromised,through

theAgèncedu Médicament,to doublethenumberof genericsbeforetheendof 1999(El

Pais,Thursday19February, 1998,p. 25).

Oneof the main factorsthat could explain genericsubstitutionis the intensifiedpressure

from third partypayersto minimisedrugprices.In Cavesetal. (1991)it is pointedout that

thesubstitutionratesfrom brandedto genericgoodson Medicaidprescriptionsmorethan

doubledprescriptionssubjectto reimbursementwith respectto privateinsurers.Medicaid,

which takescareof US federalmedicalexpenditurefor thepoor, hasimposedreimburse-
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mentlimits to genericlevels,if they exist. Furthermore,thegrowth of HealthMaintenance

Organisations(HMOs) hasalso encouragedthe useof generics. HMOs provide health

coverageto approximately11% of the US populationandon average,31% of all HMO

pharmacy claimsarefor generics,comparedto the14%of insuranceplansthatcover fee-

for-servicemedicalpractice(FrankandSalkever1997).

With respectto thesupplyside,it is arguedin the literaturethat thereseemto be little or

no barriersto entry. This implication is dueto theprovisionspreviously mentionedof the

Waxman-HatchAct (Frank andSalkever 1992). Hence,the primary impedimentsseem

to comefrom the demandside. The first impedimentrefersto the accumulatedgoodwill

of brandedproducers,andany concernsaboutthe differencein quality betweenthe two

products.This point will beanalysedlater. Thesecondimpedimentcomesfrom therole

thepharmacistandtheconsumerplay in decidingwhethertheoriginalbrandor thegeneric

is dispensed,oncethephysicianhasprescribedthedruganda genericis available.Before

1984,genericsubstitutionwasprecludedoncethephysicianhaddispensedthebrandname,

althoughtheseanti-substitutionlaws have now beenuniversallyrejectedandpharmacists

areallowedto dispensegenerics.In Europe,however, genericsubstitutionis notpermitted

by thepharmacist.This is oneof thereasonsthatcouldexplain thepatternshown in Table

1.

The effect of the introductionof thesegenericson the price of the already-established

brandedgoodhasbeena sourceof controversy. Variousempiricalestimatesobtainedto

measurethepriceresponseof brandedgoodsin thefaceof entrygive riseto differentcon-

clusions.FrankandSalkever (1992)studya sampleof 32 drugsthat lost patentprotection
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during the early to mid-1980s,providing evidencethatbrandedpriceshave increasedaf-

ter genericentry. Grabowski andVernon(1992)obtainsimilar resultswhenestimatingthe

effect of genericentryon pricesfor 18 high-sales-volumepharmaceuticalproductswhen

first exposedto genericcompetitionduring themid 1980s.They comparedpricesbefore

genericentryandpricesoneyearafterentry, estimatinganegativecoefficient for thenum-

berof genericson theratio of genericto brandedprice,which is of courseconsistentwith

brand-namepricesrising relative to genericpricesaftergenericentry.

Cavesetal. (1991)studied30drugsthatlost theirpatentbetweentheyears1976and1987.

They estimateda 2% reductionin brandnamepricesafter patentloss,while entry by 20

genericscauseda 17%pricedecreasein brandedgoods.Thesereductionswereviewedas

verysmallpriceresponsesto entry.

However, it seemsthat themostwidely acceptedview is thatbrand-namepriceshave in-

creasedaftergenericentry, ratherthanobservinga two-waypricerivalry betweenbranded

andgenericdrugsuppliersin orderto deterentry. Themostcommonscenarioaftergeneric

entryis thenthatthebrandedgood’s priceis maintainedor increased,while losingmarket

shareto lower-pricedgenerics.Furthermore,asthenumberof genericsincreases,its price

is reduced.

This “GenericCompetitionParadox”,asexpressedby Scherer(1993),couldbeexplained

by two institutionalregularities.First,physicianstendto bereluctantto switchto generics.

Not only is the menuof drugsso vast that is virtually impossiblefor physiciansto have

full informationaboutall thepossiblealternativesavailable,but alsothetendency to stick

to brand-namepatternof prescriptionhabitsaswell asthe positive attributesascribedto
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brandedgoodsin termsof generalreputationmakesphysiciansprescribemoreexpensive

drugswhencheaperonesexist. Pharmaceuticalsareusually consideredto benefitfrom

first-moverpricingadvantages,asGrabowski andVernon(1992)note:

“underconditionslikethosefoundin pharmaceuticals,first movershavenaturalprod-
uct differentiationadvantagesthatpermitto chargehighpricesandretainsubstantial
market shares.”

Hence,this strongbrandloyalty hasmadephysiciansgainexperiencewith thedrugunder

the periodof patentexclusivity, makingtheminsensitive to lower price opportunities.A

Dutchstudy(deWolf 1988)interviewing 200prescribingphysiciansshowstheirreluctance

to switchto genericssincegenericgoodswerebadlyrepresentedin thedoctor’s preferred

set of drug names. Secondly, and from the point of view of the consumerpurchasing

drugsat the retail pharmacy, they usually lack the knowledgeto evaluatethe alternatives

to brandedgoods. This effect is reinforcedwith wholesalersandpharmacistswho have

greaterincentivesto sell moreexpensivedrugs,speciallywhenpharmacieschargea fixed

percentagemargin by productsold.Thispercentage,givenabaseretailpriceof 100,ranges

from 22.0in theUK to 28.2in Spainand29.0in France(NERA 1997).Thisis in contrastto

theUSA, whereMassonandSteiner(1985)provideevidencethatgenericproductsusually

carry highergrossmargins to pharmacistswhich implies that both the consumerandthe

pharmacistwill be willing to substitute. This differencecould be anotherreasonwhich

couldexplainTable1.

Hence,whenthe genericdrug is introduced,we could say, without oversimplifying, that

drugbuyerscanbeof two differenttypes:thosewho areprice-insensitive to genericsand

thosewho arenot. With no generics,theproblemis standard,but whengenericsareintro-
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ducedat a lowerprice,wehave to take into accountthis market segmentationeffect,since

wecouldarguethatthebranded-goodsellerprefersto increasepricein theprice-insensitive

marketsegmentanddeserttheothersegmentsratherthanto reducepriceto thepricesensi-

tivecustomers.Hence,if we seefrom empiricalresultsthatbrandedgoodshave increased

in price,thenwecouldreasonablyarguethatthispricediscriminationargumentyield supe-

rior profits.This is theapproachtakenby FrankandSalkever(1992).They find conditions

supportingthis empiricalfact,andusefor this purposea market segmentationmodelwith

onefirm producingthebrandedgoodanda competitive fringe producinga homogeneous

genericdrug i.e. they proposea modelà la Stackelberg, with a leader- thepioneerfirm-

anda follower - thecompetitivefringe.

Severalauthorshave arguedthatfirst-moveradvantagesalsoexist in themarket for gener-

ics. In particular, onehypothesisto explain largesharesobtainedby certaingenericfirms

is that if theseintroducethegenericseveralmonthsbeforetheir rivals, they will obtaina

significantmarket advantage.Grabowski andVernon(1992)indicatethat for the sample

they study, for virtually all productsthemarket leaderis anearlyentrant.Of course,this

hypothesisis in line with brandedgoodmanufacturersproducingtheir own genericalter-

native. Lobo (1996)arguesthatthesefirms have a naturaladvantageto producetheir own

genericversion.Furthermore,thatcanundertakethenecessarystudiesandtestsfor thecer-

tification of thegenericgoodduringthepatentlife of their brandedgood,so that they are

thefirst in themarket,earninghighermarketsharesthantheircompetitorsasarguedabove.

If this is so,asLiang (1996)notes,this maylead“late” entrantswhich areconsideringen-
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try into the market to choosenot to enter. The resultcould be a significantreductionin

competitiondueto thefirst-moveradvantageof thebrand-namemanufacturer.

Therefore,if we take the US pharmaceuticalsectorasan exampleto be usedwherethe

genericis well established,we couldexaminethesituationwhenthegenericis alreadyin

themarket. With this approach,we couldhave many possiblesituations,althoughwe will

restrictourselvesto the pioneerfirm producingits genericalternative, or rather, having a

third firm producingit. With this in mind, an interestingquestionthenarises:arethere

incentivesfor thepioneerfirm to producethegenericitself ? This questioncouldthenbe

extendedto includeconsumersurplus,andhencesayunderwhatsituationwill consumer

surplusbegreater.

In orderto try to answerthesequestions,wewill usea simplemarket segmentationmodel

with two firms producinga brandedgoodwith a differentactive ingredient.However, and

for simplicity, we will assumethat both goodsare perfectsubstitutes.As an example,

considertwo brandeddrugs;Aspirin, whoseactive ingredientis acetylsalicylic acid, and

Gelocatilwhoseactive ingredientis paracetamol.Someyearsago,Bayer’s patenton As-

pirin expiredandagenericis alreadyin themarket. Thequestionthatis posedin thispaper

is thenunderwhat conditionswill Bayerpreferto producethe genericitself, ratherthan

notproducingit andlettingathird firm produceit, alwaystakinginto accountthatwhoever

introducesthegeneric,its pricemustbelower thantheonefor Aspirin. Of course,anob-

viousquestionfollowing thepreviousoneis underwhatsituationconsumerswill bebetter

off. Note, that for simplicity, we assumethatonly thepatentfor Aspirin hasexpiredand

onegenericis allowed.
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The approachwill be as follows. Due to the complexity of obtainingan analyticalre-

sult with a very generalmodel,we try to restrictourselvesin orderfor theanalysisto be

tractable.Hence,we will give functionalforms to thedemandcurvesandcostfunctions,

andsome“ad hoc” assumptionswill bemadein orderto reducethenumberof parameters.

Themodelwill besetup in thefollowing way: thereexist two brandedgoodsandageneric

of the one that haslost its patent. Due to the existenceof the genericgood,consumers

canbedividedinto two types,thosewhosedemandfor thebrandedgoodis unaffectedby

theexistenceof thegenericgood(“loyal”consumers),andthosewhosedemandis affected

by thegenericgood(“sensitive” consumers).Therefore,we have theconsumerswho may

buy thegenericandwhosedemandcouldin principledependpositively on thepriceof the

brandedgood.

With respectto the technologyof producingthe brandedand the genericgood,we will

assumethat the marginal costof the genericdrug is lower thanthe marginal costof the

brandedgood. This is a realisticassumptionsincedue to the characteristicsof the two

goods,costsof packagingand labelling for the brandedgood are usually higher, since

genericsusuallycomein white boxeswithout any labellingor colour. With respectto the

possibility of accessto technologyby the third firm, we will assumethat technologyis

freely available. However, if the pioneerfirm decidesto producethe generic,it doesnot

needto incur any extra fixedcosts,sinceit hasthetechnologyrequired,which we assume

is similar to theoneusedto producethebrandedgood.

The paperis organisedas follows. Section2 introducesa generalmarket segmentation

model.In section3, weintroduceparticularfunctionalformsondemandandcost.Also we
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solve the modelundertwo alternative scenarios,(i) the firm producingthe brandedgood

whosepatenthasexpiredalsoproducesits genericalternative;(ii) a third firm producesthe

genericgood.In section4 wecomparethesolutionsobtainedanddefinetheconditionsun-

derwhich theestablishedfirm will have incentivesto producethegenericitself. Consumer

surplusis alsocomparedin this section.Section5 concludesandprovidesanagendafor

futureresearch.

3.2 The Model.

3.2.1 General Set-up.

Considera situationwhereto curea certainillness(say“headache”)thereexist two alter-

nativedrugs.For illustrativepurposes,call themAspirin, producedby Bayer, anddenoted

asfirm A, andGelocatilproducedby Gelosanddenotedasfirm B. However, for simplic-

ity, we will considerthecasefor thesetwo goodsto beperfectsubstitutes.Bayerhaslost

its patentover acetylsalicylic acidseveralyearsagoanda genericsubstituteexistsfor As-

pirin, with theconditionthat its pricehasto be lower thanthepriceof thebrandedgood.

This genericcanbeproducedonly by onefirm, eitherby thealreadyestablished,pioneer,

firm or by a third firm whichonly producesthegeneric.

Market demandfor brandedmedicinescanbe thoughtof ascomposedof two elements.

Thereareconsumersinsensitive to the generic,togetherwith consumerswhosedecision

dependbothon thepricesof thebrandedgoodaswell asthepriceof thegeneric.
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Finally, demandfor the genericdrugdependson its own price aswell asthepriceof the

brandedalternatives.

To beprecise,demandfunctionsfor brandedgoodsare

\ 6 O � 6 <�� ^ <�� 4m_ 8 \ 6 $�O � 6 ` � ^�_ 0 \ 6 / O � 6 <�� ^ <�� 4m_ < (77)

where
�A8 � <FB ¯ fNi8«� ¯ � 4 8ª�(	���@�}&uå�� W �µÃ*�RÄn�R	���I<

and

� \ 6 $�O � 6 ` � ^�_� � 6 ½ Q < � \ 6 $RO � 6 ` � ^�_� � ^ { Q <

� \ 6 / O � 6 ` � ^�_� � 6 ½ Q < � \ 6 / O � 6 ` � ^�_� � ^ { Q < � \ 6 / O � 6 ` � ^�_� � 4 { Q Z
Demandfor thegenericdrugis:

\R49O � 6 <�� ^ <&� 4m_ < (78)

where

� \�49O � 6 <�� ^ <�� 4n_� � 4 ½ Q < � \R4�O � 6 <�� ^ <�� 4m_� � 6 { Q < � \R49O � 6 <&� ^ <�� 4m_� � ^ { Q Z
As mentionedabove, we presenttwo alternative configurationsof the supplysideof the

market. In thefirst one,firm A producesboththebrandedgoodandits generic,while the

alternativescenarioconsistsof threesingle-productfirms.
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3.2.2 Two firms (A, B) producing the branded goods;firm A produces
the generic.

Theprofit functionfor firm A is givenby

x�~ O � ~ <�� % <�� 4m_ 8P� ~ � \ ~ $�O � ~ <�� %h_ 0 \ ~ / O � ~ <�� % <&� 4m_ S
0 � 4K��\�4�O � ~ <�� % <&� 4m_ S (79)+ � ~ � \ ~ $@O � ~ <�� %y_ 0 \ ~ / O � ~ <�� % <�� 4n_ < \�4�O � ~ <�� % <&� 4m_ S Z

Theprofit functionfor firm B, which doesnotproducethegeneric,is givenby

x %9O � ~ <�� % <�� 4n_ 83� % � \R%a$�O � ~ <&� %h_ 0 \�% / O � ~ <�� % <�� 4a_ S (80)+ � %D� \R%a$RO � ~ <�� %h_ 0 \R% / O � ~ <�� % <�� 4m_ S Z
Wewill considertheNash(non-cooperative)equilibriumconcept,whereeachfirm chooses

the strategy that maximisesits own profit, given the strategy of its rival. Formally, and

referringto our case,wehave thefollowing definition:

Definition 1 A vectorof prices
� � 8 O � �~ <�� �%¥<�� �4 _ is said to form a Nashequilibrium if

and only if
� �~ <�� �4 8 ÷��@� � ~ <�� 4 öD÷�ø x�~ O � ~ <�� % <�� 4m_ s.t.

� % 8H� �%
and

� �% 8 ÷��@� � % ö�÷�ø
x %�O � ~ <�� % <&� 4m_ Â Z � Z � ~ 8P� �~ and

� 4 8ª� �4 Z
Noticethatfirm A’s strategy will beto choose(simultaneously)two prices

� ~ <�� 4 , subject

to theconstraintthat
� 4 ½B� � ~ < with

Q X � XL: Z Recallthat this constraintis introduced
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to take into accounttheregulationprocedureswherebythepriceof thegenericgoodhasto

belower thanthepriceof thebrandedgood.

Hence,theproblemfor firm A becomes

�2���ù�� ` ù û x�~ O � ~ <�� % <�� 4n_ Â Z � Z � 4 ½/� � ~ Z (81)

Solvingtheproblemamountsto formulatethefollowing auxiliaryLagrangeanfunction:

� O � ~ <�� 4 <�� _ 83� ~ � \ ~ $�O � ~ <�� %h_ 0 \ ~ / O � ~ <�� % <�� 4m_ S 0 � 4G��\R4¥O � ~ <�� % <�� 4m_ S+ � ~ � \ ~ $�O � ~ <�� %h_ 0 \ ~ / O � ~ <�� % <�� 4m_ < \�4�O � ~ <�� % <�� 4m_ S (82)0 � O � � ~ +·� 4m_ <
whoseKhun-Tuckerconditionsare

� � O � ~ <&� 4 <�� _� � ~ 8 \ ~ $ 0 \ ~ /¥0 ¹ � ~ + � � ~� \ ~ ºL¹ �
\ ~ $
� � ~ 0 �

\ ~ /� � ~ 0 �
\ ~ /� � 4 �

� 4
� � ~ º (83)

0 ¹ � 4 + � � ~� \�4 ºL¹ �
\R4
� � ~ 0 � \�4� � 4 �

� 4
� � ~ º 0 � �3½ Q <

� ~ ¹ � � O � ~ <�� 4 <�� _� � ~ º 8 Q <
(84)

� � O � ~ <�� 4 <�� _� � 4 8 \R4 0 ¹ � ~ + � � ~� \ ~ ºL¹ �
\ ~ $
� � ~ � � ~� � 4 0 �

\ ~ /� � 4 0 �
\ ~ /� � ~ � � ~� � 4 º (85)

0 ¹ � 4 + � � ~� \R4 ºL¹ �
\�4
� � 4 0 �

\R4
� � ~ � � ~� � 4 º +.� ½ Q
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� 4�¹ � � O � ~ <&� 4 <�� _� � 4 º 8 Q <
(86)

� � O � ~ <�� 4 <�� _� � 8 � � ~ +·� 4 { Q < (87)

� ¹ � � O � ~ <�� 4 <�� _� � º 8 Q <
(88)

� ~ { Q <�� 4 { Q <�� { Q Z (89)

Beforegoinginto thedetails,noticethatfrom (3.83),

\ ~ $ 0 \ ~ /¥0 ¹ � ~ + � � ~� \ ~ ºL¹ �
\ ~ $
� � ~ 0 �

\ ~ /� � ~ 0 �
\ ~ /� � 4 �

� 4
� � ~ º0 ¹ � 4 + � � ~� \R4 ºL¹ �

\R4
� � ~ 0 � \R4� � 4 �

� 4
� � ~ º 0 � �P½ Q

andgiventhat
� � and

\ ~ $ 0 \ ~ / arenon-negative,aswell as � � ~ +�� # ���� �}� and � � 4 +(� # ���� û � ,
which arethemark-upsof priceover marginal cost,thentheresponseof

\ ~ and/or
\R4

to

a changein
� ~ hasto be negative for the first orderconditionto be satisfied.This price

responseconsistsof a directeffect, which works through
\ ~ and

\R4
, the latterbeingnon-

negativewhile theformerbeingnon-positive,andanindirecteffect,working through
� 4

’s

reactionfunction in termsof
� ~ . From the assumptionof the signsof the derivativeson

thedemandfunctions,it impliesthat if � � 4� � ~ U Q < thereducedform demandcurve, which

is theonethatonly takesinto accountthedirecteffects,will belessown-priceelasticthan
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theordinarydemandcurve,which takesinto accountboththedirectandtheindirecteffect,

for thebrandedgoodfor firm A.

From(3.85),wecansaysomethingsimilarwith respectto thedemandcurvefor thegeneric

good.When
�q8 Q <

since

\R4 0 ¹ � ~ + � � ~� \ ~ ºL¹ �
\ ~ $
� � ~ � � ~� � 4 0 �

\ ~ /� � 4 0 �
\ ~ /� � ~ � � ~� � 4 º 00 ¹ � 4 + � � ~� \�4 ºL¹ �

\R4
� � 4 0 �

\R4
� � ~ � � ~� � 4 º ½ Q <

andgiven that
\�4 < ¹ � ~ + � � ~� \ ~ º and

¹ � 4 + � � ~� \R4 º areall non-negative, in additionto

the signsof thederivative of the demandfunctions,the effect of a changein theprice of

the genericon the demandfor the brandedgoodof firm A and/oron the demandfor the

genericmustbenegative for thefirst orderconditionto besatisfied.Again, we have two

effects,directplus indirect,the indirectworking throughthepricereactionfunctionof
� ~

in termsof
� 4 Z Hence,if � � ~� � 4 U Q < thenthereducedform demandfor thegenericwill be

lessown-priceelasticthantheordinarydemandcurve.

Firm B, however, doesnot have to maximiseprofitssubjectto any constraintsinceit does

not producethegeneric,andwill have thefollowing program:

�2���ù þ x %9O � ~ <�� % <�� 4a_ Z (90)

Thefirst ordercondition(FOC)is givenby
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� x %�O � ~ <�� % <�� 4m_� � % 8 \�%a$ 0 \R% /�0 ¹ � % + � � %� \R% ºL¹ �
\�%n$
� � % 0 � \R% /� � % º 8 Q Z (91)

Thesetof FOCsallowsusto obtainacandidateequilibriumpricevector
� $ � 8 O � $ �~ <�� $ �% <&� $ �4 _

up to satisfactionof thesecondordercondition(SOC).Note that the 1 in the superscript

standsfor scenario1.

3.2.3 Two firms (A, B) producing the branded goods;firm C produces
the generic.

In this case,a third firm, C, producesthegenericdrug,againtaking into accountthat the

price of the genericis lower thanthe price of the pioneergood. Now, we needto solve

theprofit maximisationprogramfor threefirms,in orderto obtainaNash(noncooperative)

equilibrium,which canbedefinedformally in this scenarioas:

Definition 2 A vectorof prices
� � 8 O � �~ <�� �%¥<�� �4 _ is said to form a Nashequilibrium if,

for every firm i=A,B,C, p6 * maximisesfirm i’ s profit, giventhat the other firms play the

strategyspecifiedby
� � � 6 Z

Theprofit functionfor firm A will thenbe:

x�~ O � ~ <�� % <�� 4m_ 8P� ~ � \ ~ $�O � ~ <�� %h_ 0 \ ~ / O � ~ <�� % <&� 4m_ S (92)+ � ~ ��\ ~ $�O � ~ <&� %h_ 0 \ ~ / O � ~ <�� % <�� 4m_ S Z
with thefollowing program:
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�C���ù�� x|~ O � ~ <�� % <&� 4n_ Z (93)

Thefirst orderconditionthatresultsis

� x�~ O � ~ <�� % <�� 4n_� � ~ 8 \ ~ $ 0 \ ~ /¥0 ¹ � ~ + � � ~� \ ~ ºL¹ �
\ ~ $
� � ~ 0 �

\ ~ /� � ~ º 8 Q Z (94)

Notethatfirm B’s programwill besymmetricto A’s andtheFOCis thesameas(3.91).

Whenfirm C chooses
� 4

in orderto maximiseits profit, hedoessosubjectto theconstraint

that
� 4 ½�� � ~ Z Hence,we have to setup a Lagrangeanfor firm C, andsolve usingKuhn-

Tuckerconditionsagain.Theprogramfor firm C is then,

�2���ù û x # O � ~ <�� % <�� 4m_ 8ª� 4K� \R4�O � ~ <&� % <�� 4m_ S(+ � # � \R49O � ~ <�� % <�� 4m_ S (95)Â Z � Z � 4 ½/� � ~ <
resultingin thefollowing Lagrangeanfunction

� O � 4 <�� _ 83� 4K��\�49O � ~ <�� % <&� 4m_ S
+ � # ��\�4�O � ~ <�� % <�� 4n_ S 0 � O � � ~ +·� 4m_ Z (96)

TheKuhn-Tuckerconditionsthatcomeout from this maximisationprogramare

� � O � 4 <�� _� � 4 8 \R4 0 ¹ � 4 + � � #� \R4 ºL¹ �
\�4
� � 4 º +.� ½ Q < (97)
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� 4�¹ � � O � 4 <�� _� � 4 º 8 Q <
(98)

� � O � 4 <�� _� � 8 � � ~ +·� 4 { Q < (99)

� ¹ � � O � 4 <�� _� � º 8 Q <
(100)

� 4 { Q <�� { Q Z (101)

With this setof FOCs,we canfind equilibriumprices
� / � 8 O � / �~ <�� / �%�<&� / �4 _ up to satisfying

theSOCs.Noteagainthatthe2 in thesuperscriptrefersto scenario2.

3.2.4 Comparing the two scenarios.

Oncewe have solved for the equilibrium pricesfor the two different cases,and profits

are evaluated,we would like to comparethe level of profits for firm A in order to see

underwhat conditionsit hasincentivesto producethe genericitself. Anotherinteresting

comparisonwould beto computetotal consumersurplusfor bothsituations,andcompare

welfarelevels. Recallthatconsumersurplusis theareaundersomeindividuals’s demand

curve. For example,for theindividualswhosedemandfunctionis givenby
\ ~ $�O � ~ <�� %y_ , we

getthattheconsumersurplusfor thoseindividualsbetweenprice
�

andanarbitraryprice ��
is givenby
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��� ~ $ 8 �ù� ù \ ~ $�O�� <�� %h_ � � Z (102)

Of course,we will be interestedin comparingconsumersurplusin equilibrium, so we

would like to evaluatethemgivenequilibriumprices.Hence,andagainusing
\ ~ $�O � ~ <�� %h_

asanexample,we would like to find theconsumersurplusfor thatsegmentat
� �%

i.e. we

areinterestedin

��� ~ $ 8 �ù� ù�� \ ~ $�O�� <�� �% _ � � Z (103)

In orderto find total consumersurplus,weneedto sumup theconsumersurplusfor all the

demandcurvesfor eachscenario,sothatweareableto comparethem.

3.3 A SpecificSet-up.

In orderto obtainspecificexpressionsfor equilibriumpricesandhencebeableto compare

betweenthetwo scenariosproposed,wewill giveparticularfunctionalformsto thedemand

andcostfunctions.

3.3.1 Two firms (A, B); firm A producesthe generic.

The demandfunctionsfor the brandedgoodfor eachfirm will be, for firm A andfirm B

respectively, asfollows:
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\ ~ $@O � ~ ` � %h_ 8 � $g$ +P� $ / � ~ 0 � $ � � % < (3.104)\ ~ / O � ~ <�� % <�� 4n_ 8 � / $ +P� /g/ � ~ 0 � / � � % 0 � / * � 4 < (3.105)

\�%n$RO � ~ ` � %y_ 8 o $g$ + o $ / � % 0 o $ � � ~ < (3.106)\�% / O � ~ <�� % <�� 4n_ 8 o / $ + o /g/ � % 0 o / � � ~ 0 o / * � 4 Z (3.107)

Thedemandfunctionthatfirm A will facefor thegenericis

\R49O � ~ <�� % <�� 4m_ 8«Ã $ +-Ã / � 4 0 Ã � � ~ 0 Ã * � % Z (108)

Notice that,by construction,all pricecoefficientshave to bepositive. With respectto the

costfunctionfacedby firm A, it will beasfollows:

� ~ O]\ ~ $ 0 \ ~ / `�\�4h_ 8�� ~ 0  ~ O]\ ~ $ 0 \ ~ / _ 0  4a\�4 < (109)

where,by assumption,
 4 ½  ~ Z Notice that implicitly, with this cost function, we are

makingtheassumptionthatthecostsfor thebrandedandthegenericgoodareindependent.

However, wecouldhavedependentcosts,which couldgiveriseto economiesof scope.

Hence,theprofit functionfor firm A becomes

x|~ O � ~ <�� % <�� 4m_ 8 O � ~ +- ~ _m��\ ~ $�O � ~ <�� %y_ 0 \ ~ / O � ~ <&� % <�� 4n_ S (110)0 O � 4 +- 4h_n� \R49O � ~ <�� % <�� 4n_ S(+.� ~ Z
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Full derivationsof the FOCsfor firm A andB areavailablefrom the author. Theseare

usedto find the equilibriumprices. However, anddueto the large numberof parameters

involved,thefollowing assumptionsaremade.

Assumptions

U Dueto thedemandbarriersto entrydiscussedin theintroduction,we will assume

thatthesizeof themarket for brandedgoodsis twice thesizeof thegeneric.Hence,

wehave that
� $g$ 82� / $ 8 o $g$ 8 o / $ 8H: andtherefore

Ã $ 8,> Z
U Thereexistssymmetrybetweentheconsumersbuying eitherof thebrandedgoods,

which implieshaving thesameparameterson thedemandfunctionsfacedby firm

A andB. Thetwo brandedgoodsareconsideredto beperfectsubstitutes,which

imposesfurther restrictionson theparameters.Theseassumptionsimply that,for

thedemand-insensitivesegments,we have
� $ / 8L� $ � 8 o $ / 8 o $ � 8L� $ Z However,

we will assumethatbrandedgoodsandthe genericarenot perfectsubstitutes,

but rather, thereexistsa degreeof differentiationbetweenthem. Hence,in order

to take into accountthis, we requirethat
� /g/ 8�� / � 8 o /g/ 8 o / � 8YÃ / 8Ý� / and� / * 8 o / * 8tÃ � 8«Ã * 8C� � Z

Therefore,wecanreducethesystemof demandequationsasfollows:
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\ ~ $�O � ~ ` � %h_ 8 :v+P� $aO � ~ +·� %y_ <\ ~ / O � ~ <�� % <�� 4m_ 8 :v+P� / O � ~ +·� %y_ 0 � � � 4 <\R%a$�O � ~ ` � %h_ 8 :v+P� $aO � % +·� ~ _ <\R% / O � ~ <�� % <�� 4m_ 8 :v+P� / O � % +·� ~ _ 0 � � � 4 <\�4�O � ~ <�� % <�� 4m_ 8 >�+P� / � 4 0 � � O � ~ 0 � %y_ Z
U With respectto the technology, asstatedbefore,themarginal costof thegeneric

will be lessthanthemarginal costof thebrandedgood. Firm A andB will have

identicalcostswith respectto thebrandedgoodeachproduces,so
 ~ 8� %

and� ~ 8�� % 8(� Z For simplicity, we will set
� 8¦>

. Again, for illustrativepurposes,

wewill assumethat
 ~ 8« % 8H:=< and

 4 8 Q Z : Z
U Theparameter� measureshow low thepriceof thegenericshouldbecomparedto

thepriceof thepioneergood. We will considerasanexamplethecasefor Spain,

wherethepriceof thegenerichasto be,at least,20%lessthantheoriginal brand.

Hence,wefix � 8 Q Z : for illustrativepurposes.

Oncewehave imposedtheseassumptions,theKuhn-Tuckerconditionsfor firm A andfirst

orderconditionsfor firm B respectively areshown in Appendix1.

Considerfirst thecase
� 8 Q <

whichimpliesthattheconstraintis non-binding.Equilibrium

pricesthendependon
� $ <F� / < and

� � Z Underthis situation,for pricesandquantitiesto be

nonnegative,weneedsomecoefficient to benegative,which is ruledoutby assumption.
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Hence,let us consider
�ÝU Q <

which implies
� 4 8 Q Z : � ~ i.e. the constraintis totally

satiated.Whensolvingfor theequilibriumprices,weobtainthefollowing:

� $ �~ 8 >uê Q(O � $ 0 � / _ 0 � Q � � + � Q � � O � $ 0 � / _ 0 : : >u� / � $ 0 : Q é�� // 0 é=ýu� / $>1: � � / � $ +P> Q=Q � � O � /�0 � $e_ +t: � � /� 0 :»êuè=� // 0 é=ýu� / $ <
� $ �% 8 ê�é=ýu� / $ 0 è�ý Q � $ 0 è=è Q � / � $ +Pý Q=Q � � � $ +t: � Q � /� 0 :»>=é Q � /A0)� :»ýu� // + �=� Q � � + � ê � � � � /ý O >*: � � / � $ +ª> Q=Q � � O � /�0 � $e_ +j: � � /� 0 :»ê=èu� // 0 é=ýu� / $ _ <
� $ �4 8 � O >uê QwO � $ 0 � / _ 0 � Q � � + � Q � � O � /A0 � $e_ 0 : : >u� / � $ 0 : Q é�� // 0 é=ýu� / $ _ý O >*: � � / � $ +ª> Q=Q � � O � /A0 � $e_ +t: � � /� 0 :»ê=èu� // 0 é=ýu� / $ _ Z
Thesepricesneedto satisfy the non-negativity constraint. If this is so, the equilibrium

pricesdependon the threeparametersthatwe areinterestedin, andwe cannow evaluate

theequilibriumprofitsof bothfirms,to obtainx $ �~ O � $ �~ <�� $ �%�<�� $ �4 _ andx $ �% O � $ �~ <�� $ �% <&� $ �4 _ which

will dependon thesamethreeparameters.Recallthatthe1 refersto scenario1.

3.3.2 Two firms (A, B) producing the branded goods;firm C produces
the generic.

Under this scenario,we needto introducea third firm which producesthe generic. The

maximisationprogramsfor firms A andB aregivenby (3.93)and(3.90)respectively.

Notice,thatdueto theassumptions,andsincefirm A doesnotproducethegenericanymore,

both firm A andB are identical,so in equilibrium they will have samepricesandhence

sameprofits. With this in mind, we obtaintheFOCsfor thethreefirms, which areshown

in Appendix2.

Wesolvefirst when
�q8 Q Z Again,pricesand/orquantitiesarepositiveonly if somecoeffi-

cientsarenegative,sowerule out this case.
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When
�NU Q <

theconstraintwill besatiated,andweobtainthefollowing equilibriumprices

� / �~ 8 ý ¹ > 0 � $ 0 � /ýu� $ 0 ýu� / + � � � º < (3.111)� / �% 8 ý ¹ > 0 � $ 0 � /ýu� $ 0 ýu� / + � � � º < (3.112)� / �4 8 � ¹ > 0 � $ 0 � /ýu� $ 0 ýu� / + � � � º Z (3.113)

Due to our assumptions,we obtain that in equilibrium,
� ~ and

� %
will be equal. No-

tice thatsincetheconstraintis satisfiedwith equality, thefirm producingthegenericwill

only have to setits priceequalto
Q Z : � ~ Z With theseprices,we canthenevaluatetheequi-

librium quantitiesto obtaintheequilibriumprofits x / �~ O � / �~ <�� / �%�<�� / �4 _ , x / �% O � / �~ <�� / �% <�� / �4 _ andx / �# O � / �~ <�� / �%�<�� / �4 _ in termsof the threeparameterswe areinterestedin. Note that for both

cases,theequilibriumpriceswehave foundsatisfythesecondorderconditions.

3.4 Comparison of Both Scenarios.

3.4.1 Profits.

In order to compareprofits, we have to do somekind of simulationdueto the fact that

theconditionsthatarisewhencomparingprofitswith threeparametersareverydifficult to

analyseanalytically. Hence,thestrategy followedwill be to fix someparameters,anddo

somecomparative staticswith theothers,andseewhethertheconditionsthatgive rise to

higherprofitsin onescenarioor theotherareconsistentaswe changetheparameters.

The first exerciseis to fix ��� , increase����� andfind underwhat conditionsfor ���H� firm A

will have incentivesto produceits genericalternative. Note thatwe needto considerthe
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intervals for �!� thatensurethatprices,quantitiesandtheLagrangemultipliers in equilib-

rium areall non-negative. As anillustrative example,we will presenttheresultsobtained

with ���D�E �¡	¢£� and �!� increasing.Note that the exercisewasrepeatedfor differentfixed

valuesof ��� andthe resultsdid not changequalitatively. Moreover, increasing��� and ���
at the sametime hasthe samequalitative resultsaskeeping ��� fixed. A summaryof the

resultsareshown in Table2. Notice that thereexist moresolutions,but we only consider

non-negativevaluesfor ����¡
Table2 Rangefor d3 for which prices and quantities for case1 and 2 are

non-negative.���Y�� �¡	¢ ¤�¥�¦[§£¨ª©j«¬�!�'®¥�¯c°±®6©�²£°o¦[§ ¤�¥�¦[§£¨ª©j«¬³���´®�¥�¯c°µ®©[²¶°·¦�§��� ¸ �µ¹ �cº» �·¸ �µ¹ �cº¼ �·¸ �µ¹ �cº½ ¾   ¿ �µ¹ �cº» � �@¿ �µ¹ �cº» � �@¿ �µ¹ �cº¼ � �@¿ �µ¹ �cº¼ � �@¿ �µ¹ �cº½ ¾   £¡À¢  ÂÁ����ªÃ� �¡	¢£Ä  ÅÁ/���Ã� �¡�Æ�ÇÄ  ÂÁ����ªÃ� �¡�È�É  ÅÁ/���Ã� �¡�Ç�ÈÄ�¡À¢  ÂÁ����ªÃ(Ä�¡�ÄÊ  �¡� �ÉÂÁ��!�ªÃ� £¡	Ë�ËÌ  ÂÁ����ªÃ(Ä�¡	¢£Ä  �¡ Ì�Ì Á��!�ªÃ� £¡À¢£ÄÌ ¡À¢  ÂÁ����ªÃ(Ä�¡�È�Æ  �¡ÍÉ!Ê�Á��!�ªÃ(Ä�¡	È�Æ
Takinginto accountthat ��� hasto lie in theregionsshown in Table2 for thespecificvalues

of ��� and ���H� we cancompareprofits for firm A underbothscenarios,for this illustrative

example,andseewhetherit will have incentivesto producethe genericitself. Comput-

ing profits for firm A (notethat we alsoincludethe casesfor all otherprofit levels to be

positive),wegettheresultswhich aresummarisedin Table3.

Table3aRangefor d3 for which profits for case1 and 2 arenon-negative.���Y�� �¡	¢ ¤�¥!¦�§£¨ª©j«6¬���´®�¥�¯c°µ®©[²¶°·¦�§�!� Î �µ¹ �cº» Ï ¸ �µ¹ �cº» �·¸ �µ¹ �cº¼ �·¸ �µ¹ �cº½ Ð �@Î �µ¹ �cº¼ Ï ¸ �µ¹ �cº» �o¸ �µ¹ �cº¼ �·¸ �µ¹ �cº½ Ð �@Î �µ¹ �cºÑ Ï ¸ �µ¹ �cº» �·¸ �µ¹ �cº¼ �·¸ �µ¹ �cº½ Ðr¾   �¡	¢  ÂÁ/���³Ã  �¡À¢¶ÄÄ  �¡	Æ Ì Á/���Ã� �¡�È�ÉÄ�¡	¢  �¡À¢�ÊÅÁ/���Ã(Ä�¡�ÄÊÌ  �¡	È Ì Á/���Ã Ì ¡ Ì ÉÌ ¡	¢ Ä�¡	 �ÇÂÁ/���Ã�Æ�¡	Ê�¢
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Table3b Rangefor d3 for which profits for firm A aregreater in case1.

���´�� £¡À¢ ¤�¥!¦�§£¨ª©j«6¬���´®�¥�¯c°µ®©[²¶°·¦�§��� Î �oº» Ï ¸ �µ¹ �cº» �·¸ �µ¹ �cº¼ �·¸ �µ¹ �cº½ ÐÒ¾ Î �cº» Ï ¸ �µ¹ �cº» �·¸ �µ¹ �cº¼ �·¸ �µ¹ �cº½ Ð �¡À¢  ÂÁ/���³Ã  �¡	Ç�ÇÄ  �¡	 �ÊÅÁ/���Ã(Ä�¡� �ÇÄ�¡À¢  �¡<Ä�ÊÅÁ/���Ã(Ä�¡ÍÉ�ÇÌ  �¡	Æ�¢ÅÁ/���Ã(Ä�¡�È�ÇÌ ¡À¢  �¡À¢�ÆÂÁ/���Ã Ì ¡ Ì Ç
Therefore,combiningTables2 and3 together, it seemsthatfirm A will alwayshave incen-

tivesto producethegenericitself. Note thatwe arenot interestedin thenumbersperse,

but in the conditionsthat give rise to firm A makinghigherprofits whenit producesthe

generic.

Furthermore,underthe rangefor ��� that satisfiesthe requiredconditions,we get that the

pricethatfirm A is ableto chargetheconsumersfor its brandedgoodcanbehigherfor the

first casei.e. whenit producesthegeneric.Therefore,firm A is ableto increasetheprice

of its brandedgoodunderscenario1 andmakehigherprofits.Moreover, by producingthe

genericitself, firm A canchargeahigherpricefor thegenericthanotherwisewouldcharge

firm C in scenario2. Of course,this is sosincetheregulatoryconstraintis alwayssatisfied,

sothatoncefirm A producesthegeneric,its pricerisesproportionatelywith theincreasein

thepriceof thebrandedgoodof firm A. Hence,theproductionof thegenericgoodenables

firm A to charge a differentprice than its competitor, somethingwhich is not profitable

whentherearethreefirms in themarket.

An intuitionbehindthisresultcouldbethatfirm A isableto discriminatewhenit introduces

the generic,sincewhenthegenericis introducedby anotherfirm, profits for thebranded
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goodproducersarethesame.Furthermore,in orderfor firm A to beprofitableproducing

thegeneric,it requiresapriceinsensitivemarket segment.

For firm B, theresultsobtainedshow thatit canchargehigherpricesunderscenario1, and

it will bebetteroff by doingso. However, we cansaythat firm B will earnlower profits

thanfirm A in case1, for theinterval of parameterssatisfyingtherestrictions,althoughthe

samelevel for case2. Firm C will only makepositiveprofitswhen �Ó� takeslow values.

3.4.2 ConsumerSurplus.

Following a similar procedureaswhencomparingprofits,anddueto theproblemof ob-

taining analyticalresultswhich were impossibleto analyse,somesimulationresultsare

presented.The idea is the sameasbefore;we fix someparameterandwe let the others

change,while satisfyingthe restrictionsimposedat the beginning. Again, we fix ��� for

convenience,andwe change��� , while calculatingthe rangefor thepossiblevaluesof ���
that satisfythe assumptions.Note that,asin theprevioussection,we alsolet ��� change,

andthequalitativeresultsdid notchange.

In order to calculateconsumersurplus,the approachtaken is as follows: sincewe are

interestedin calculatingit in equilibrium,we find theareaundereachdemandcurve ( ¿ » �
to ¿ ½ ) from its own equilibrium price up to the intercept,taking the otherpricesasfixed

andequalto their equilibriumvalues.Then,weaddthemup for bothscenarios.

As we did beforewith profits, we cantake ���Å�Ô �¡	¢ asan illustrative example. Table4

summarisestheresults.As onewould expect,dueto theincreasein prices,we getthatfor
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the consistentrangeof ��� , consumersurplusis greaterwhentherearethreefirms in the

market i.e. Õ0Ö � ¾ Õ0Ö � .
Table4 Rangefor �!� for which consumersurplus for case2 is greater���´�� �¡	¢ ¤�¥!¦�§£¨ª©j«6¬���´®�¥�¯c°µ®©[²¶°·¦�§��� Õ0Ö � ¾ Õ0Ö � �¡	¢  ÂÁ/���³Ã  �¡ÀÊ�¢Ä  ÂÁ/���³Ã=Ä�¡	 �ÆÄ�¡	¢  ÂÁ/���³Ã=Ä�¡�É�ÄÌ  ÂÁ/���³Ã=Ä�¡ÀÊ�ËÌ ¡	¢  ÅÁ��!�ªÃ Ì ¡<ÄÊ�Ç

3.5 Conclusionsand Futur eResearch.

Usinga market segmentationmodelwe have illustratedthat,underour assumptions,firm

A will have an incentive to produceits genericalternative, ratherthanhaving a third firm

producingit, oncethe patentfor its active ingredienthasexpired. The model assumes

thatthereexist two firms,producingtwo drugswith a differentactive ingredient,although

we treatthemasperfectsubstitutes.However, we do allow for a degreeof differentiation

betweenthe brandedand the genericgood. This is doneto take into accountempirical

resultsthatsuggestthatconsumersdo not switch immediatelyto genericdrugsoncethey

areintroduced.We assumethat themarginal costof thegenericis lessthanthemarginal

costfor thebrandedgood.This couldberegardedasa realisticassumptionif we take into

accountthecharacteristicsof bothgoods,sincethelatterusuallycomesin aboxwith more

labelling,while theformercomesin awhitebox.

We assumesymmetryin thedemandfunctionsfor thebrandedgoodsthatfirm A andfirm

B face,bothfor thedemand-sensitiveandinsensitivesegment.We segmentthemarket in
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thebasisof differentresponsesof consumer’sdemandof brandedgoods:someconsumers’

demandsarenot dependenton the priceof thegeneric(intuitively, andloosely-speaking,

they couldbetreatedas“loyal” customers),while someareaffectedby it.

In orderto make theanalysistractable,we do somesimulationexerciseto seewhetherthe

firm whosepatentfor its activeingredienthasexpiredhasincentivesto producethegeneric

alternative. For illustrative purposes,we give a full setof resultsfor particularvaluesof

the parameters.The qualitative conclusionsreachedare similar with many other set of

values. We find, that given our assumptions,this firm will alwayshave the incentive to

produceit. Thefirm usesthegenericasa meansto increasethepriceof its brandedgood

in orderto obtainhigherprofits. Furthermore,this firm cancharge a higherprice for the

genericgoodcomparedto theprice thatwould otherwisebesetby a third firm producing

thegenericalternative. This is dueto thefact that theregulatoryconstraint,that theprice

of the generichasto be lessthanor equalthanthe price of the pioneergood,is satisfied

with equality. This impliesthatwhoeverproducesthegenerichasincentivesto introduceit

with thehighestpricepossible.Hence,sincefirm A usestheproductionof thegenericasa

meansto increasethepriceof its brandedgood,thepriceof thegenericrisesaccordingly.

Noticethatdueto theassumptionsof firm A andfirm B beingidenticalwith respectto both

thedemandfunctionsthey faceandthecostsof producingthebrandedgood,they obtain

thesameprofitswhena third firm producesthegeneric.Hence,whenfirm A producesthe

generic,notonly is it betteroff with respectto thecasewhentherearethreesingleproduct

firms,but it alsoearnshigherprofitsthanfirm B in case1.
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Consumersurplusis lower underthe first scenario,wherethereareonly two firms in the

market. This is becauseof the strategy by firm A of producingthe generic,in order to

increasethepriceof bothgoods.

The policy implicationsof theseresultsarethat, sincethe promotionof genericdrugsis

comingfrom many differentsidesof theeconomy, from a socialpoint of view, their entry

shouldbe encouragedthroughfirms not producingtheir own brandedgood, but rather

throughfirms who specialisein theproductionof generics.Hence,entrybarriersto these

firms shouldbemadeaslow aspossible.However, if we seein reality thatexisting firms

producingbrandedgoodsdecideto producegenericsthemselves,it couldbea signalthat

they areusingtheseasa meansof increasingthe price of the brandedgoodsin order to

increasetheir profits. This is the patternthat we areobservingnow, sincenowadayswe

are confrontedwith many “brandedgenerics”and higher pricesfor the brandedgoods.

Thesefirms not only usetheir naturaladvantageof producingtheir genericalternative in

orderto gainthefirst moveradvantagesin themarket for genericgoods,but alsousethem

strategically to increasethe price of the brandedgood to exploit their loyal customers.

Hence,this paperis in line with thosethatestimateanincreasein thepriceof thebranded

goodoncethegenericdrug is in themarket. However, this increasein price resultsfrom

thestrategic useof theirgenericalternativesby alreadyestablishedfirms.

Of course,possibleextensionsto the modelareplausible. For example,whenwe con-

siderfirm A introducingthe generic,we assumedthat costsare independent.However,

economiesof scopecouldariseif firm A decidesto produceboth goods. In this respect,

firm A could enjoy economiesof scopeif it could usethe samecapital to producethe
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brandedandthegenericdrug. Onewould expectthat this possibilitywould reinforcethe

resultspresentedhere.

Another extensioncould be to introducea certaindegreeof differentiationbetweenthe

brandedgoods. This of coursehasthe implication that more parameterswould appear,

makingtheanalysismoredifficult.

Wehaveassumedthatonly onegenericcanbeproduced,althoughthismaynotbethecase.

If werelaxthisassumption,many scenariosarepossible.For example,wecouldhaveboth

firm A andfirm C, or alternatively, a competitive fringe producingthegeneric.Moreover,

we couldmake firm B loseits patenttoo, socompetitionin genericscouldalsoexist. Of

course,we could make the modeldynamicin orderto take into accountthe existenceof

first moveradvantagesin thegenericmarket. Hence,themodelcouldbeextendedto cover

morecases.

3.A APPENDIX 1

TheKhunTuckerconditionsfor firm A andthefirst orderconditionsfor firm B are,respec-

tively, asfollows for case1:

×�Ø » Ï ¸ » �·¸ ½ ��Ù Ð× ¸ » � ÌÛÚ,Ì Ï ���|Ü)��� Ð ¸ » Ü Ï �Ó�|Ü-�!� Ð ¸ ¼ Ú  £¡�È����ÝÜ) �¡�È�ÙÞÁ�  (114)

¸ »àß ×�Ø » Ï ¸ » �·¸ ½ ��Ù Ð× ¸ » á ��  (115)
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×�Ø » Ï ¸ » �·¸ ½ ��Ù Ð× ¸ ½ � Ì Ü Ì ���·¸ » Ú-Ì ���o¸ ½ Ü)���·¸ ¼ Ú ���ÝÜ) �¡�È��!� Ú Ù�Á/  (116)

¸ ½ ß ×�Ø » Ï ¸ » �o¸ ½ ��Ù Ð× ¸ ½ á �=  (117)×�Ø » Ï ¸ » �o¸ ½ ��Ù Ð× Ù �= �¡�È�¸ » Ú ¸ ½ ¾   (118)

Ù ß ×�Ø » Ï ¸ » �·¸ ½ ��Ù Ð× Ù á �=  (119)

¸ » ¾  ��·¸ ½ ¾  ���Ù ¾  �� (120)× Î ¼ Ï ¸ » �·¸ ¼ �·¸ ½ Ð× ¸ ¼ � ÌÛÚ,Ì Ï ���|Ü)��� Ð ¸ ¼ Ü Ï �Ó��Ü)��� Ð ¸ » Ü)���±¸ ½ Ü-�Ó�|Ü-�!�r�=  (121)

3.B APPENDIX 2

Thefirst orderconditionsfor firm A andfirm B undercase2 are:

× Î » Ï ¸ » �·¸ ¼ �·¸ ½ Ð× ¸ » � ÌÛÚ,Ì Ï ���|Ü)��� Ð ¸ » Ü Ï ���|Ü)��� Ð ¸ ¼ Ü)���·¸ ½ Ü-�Ó�|Ü-�!�r�=  (122)

× Î ¼ Ï ¸ » �o¸ ¼ �·¸ ½ Ð× ¸ ¼ � ÌÛÚ,Ì Ï ���xÜ-�!� Ð ¸ ¼ Ü Ï ���|Ü)��� Ð ¸ » Ü)���·¸ ½ Ü)���|Ü)���r�=  (123)

The Khun Tucker conditionsfor firm C aregivenby (3.97) to (3.101)andoncewe have

substitutedfor theparticularfunctionalforms,weget
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×�Ø Ï ¸ ½ �@â Ð× ¸ ½ � ÌÛÚ,Ì ���·¸ ½ Ü-�!� Ï ¸ » Üã¸ ¼ Ð Ü- �¡�È���� Ú âãÁ�  (124)

¸ ½ ß ×�Ø Ï ¸ ½ ��â Ð× ¸ ½ á ��  (125)×�Ø Ï ¸ ½ ��â Ð× â �= �¡�È�¸ » Ú ¸ ½ ¾   (126)

â ß ×�Ø Ï ¸ ½ ��â Ð× â á ��  (127)

¸ ½ ¾  0�Yâ ¾   (128)
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