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Ageing and Pharmaceutical 
Innovations

Roland Eisen

AgeingAgeing and and PharmaceuticalPharmaceutical InnovationsInnovations

•• 1. Motivation1. Motivation
•• 2. 2. TheThe ProcessProcess of of InnovatingInnovating
•• 3. 3. HypothesesHypotheses
•• 4. 4. EconometricEconometric Model: Model: DataData Base & Base & 

EstimatorsEstimators
•• 5. 5. SomeSome ResultsResults
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AgeingAgeing and and PharmaceuticalPharmaceutical InnovationsInnovations

•• 1. Motivation1. Motivation

RelationshipRelationship betweenbetween populationpopulation ageingageing and and 
pharmaceuticalpharmaceutical innovationsinnovations::

1)1) General General healthhealth conditionsconditions of of thethe elderlyelderly,,
2)2) remainingremaining life life expectancyexpectancy,,
3)3) Substitution Substitution betweenbetween surgicalsurgical invasioninvasion

and and pharmaceuticalspharmaceuticals..

AgeingAgeing and and PharmaceuticalPharmaceutical InnovationsInnovations

•• 2. 2. TheThe ProcessProcess of of InnovatingInnovating

J. J. SchumpeterSchumpeter‘‘ss „„ProcessProcess of of creationalcreational
destructiondestruction““ ::
(1) (1) „„New New combinationcombination““ of of productionproduction factorsfactors
and and productsproducts ((productproduct innovationsinnovations) as well as ) as well as 
newnew productionproduction methodsmethods ((processprocess innovationsinnovations))
(2) (2) whatwhat isis newnew
and (3) and (3) marketmarket aspectsaspects..
InventionInvention –– innovationinnovation -- imitationimitation
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DeterminantsDeterminants
Of Of thethe InnovationInnovation

ProcessProcess

SupplySupply

((patentspatents, , regulationsregulations,,
R&D, R&D, sizesize, , chancechance))

ProductProduct-- vs. vs. ProcessProcess--
INNOVATIONINNOVATION

DemandDemand

((incomeincome, age, , age, sizesize of of 
Population, Population, healthhealth))

AgeingAgeing and and pharmaceuticalpharmaceutical innovationsinnovations

•• „„inducedinduced““ technicaltechnical progressprogress::
•• „„factorfactor--priceprice inducedinduced““ tptp relatesrelates to to processprocess

innovationsinnovations, , howeverhowever in in pharmaceuticalpharmaceutical researchresearch
•• ProductProduct innovationsinnovations..
•• Rate of Rate of returnreturn oror profitsprofits determineddetermined byby demanddemand

oror willingnesswillingness to to paypay..
•• And And thenthen wewe areare back to back to thethe relationshiprelationship

betweenbetween healthhealth ((oror drugdrug) ) expendituresexpenditures and age.and age.
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AgeingAgeing and and PharmaceuticalPharmaceutical InnovationsInnovations

•• 3. 3. HypopthesesHypoptheses

1st 1st HypothesisHypothesis::
–– IfIf thethe shareshare of 65+ and of 65+ and thethe remainingremaining life life expectancyexpectancy increaseincrease, , thenthen

thethe shareshare of of pharmaceuticalpharmaceutical expendituresexpenditures will will increaseincrease..

2nd 2nd HypothesisHypothesis::
-- R&D R&D expendituresexpenditures increaseincrease ifif thethe shareshare of 65+ and of 65+ and thethe

remainingremaining life life expectancyexpectancy increaseincrease..

3rd 3rd HypothesisHypothesis::
-- PharmaceuticalPharmaceutical innovationsinnovations ((patentspatents) ) increaseincrease ifif R&D R&D 

expendituresexpenditures, , thethe shareshare of 65+, and of 65+, and remainingremaining life life expectancyexpectancy
increaseincrease..
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AgeingAgeing and and pharmaceuticalpharmaceutical innovationsinnovations

•• 4. 4. EconometricEconometric Model: Model: DataData Base and Base and EstimatorsEstimators
•• Date BaseDate Base

OECD OECD HealthHealth DataData 20052005
European Patent Office European Patent Office –– AnnualAnnual Report 2004Report 2004
Panel Panel DataData forfor 7 Countries 7 Countries 
((AustraliaAustralia, , CanadaCanada, , FinlandFinland, France, Germany, , France, Germany, 
Japan, USA)Japan, USA)
PeriodPeriod of 11 of 11 yearsyears (1991 (1991 –– 2001)2001)

•• WeWe appliedapplied threethree different different methodsmethods (OLS, (OLS, fixedfixed
effectseffects and ) and ) FirstFirst--differenceddifferenced GMM.GMM.

FirstFirst--differenceddifferenced GMM GMM EstimationsEstimations

0.259**0.259**0.166*0.166*0.005*0.005*-- 0.002**0.002**∆∆ PHARM_R&DPHARM_R&D

Predetermined Var.Predetermined Var.

0.250**0.250**0.297***0.297***PATENTPATENTtt--22

-- 0.408***0.408***HCEHCEtt--22

0.646***0.646***DRUGDRUGtt--11

-- 0.0170.017DRUGDRUGtt--22

0.421***0.421***0.451***0.451***PATENTPATENTtt--11

RegressorRegressor

-- 0.315***0.315***-- 0.293**0.293**PHARM_R&DPHARM_R&Dtt--11

-- 0.0070.0070.018***0.018***∆∆ LIFEXP65LIFEXP65

0.018**0.018**0.005***0.005***∆∆POP65POP65

H3.2H3.2H3.1H3.1H2H2H1H1Endogenous RegressorEndogenous Regressor

0.006*0.006*∆∆ GDPGDP

-- 0.024**0.024**0.010*0.010*∆∆ DOCDOC

1.024***1.024***HCEHCEtt--11



The Geneva Association_________________________Etudes et Dossiers no. 336

7-6

AgeingAgeing and and pharmaceuticalpharmaceutical innovationsinnovations

•• ConclusionsConclusions::

1)1) OurOur resultsresults withwith respectrespect to HCE and to HCE and PhEPhE areare clearclear cutcut: : 
bothboth areare highlyhighly significantlysignificantly dependingdepending on 65+ and on 65+ and 
furtherfurther life life expectancyexpectancy. . InterestingInteresting isis thethe negative negative signsign
of of doctoraldoctoral visitsvisits..

2)2) R&D R&D expendituresexpenditures dependdepend highlyhighly significantlysignificantly on on 
furtherfurther life life expectancyexpectancy (of (of womenwomen).).

3)3) Patent Patent developmentdevelopment isis highlyhighly significantsignificant dependingdepending on on 
furtherfurther life life expectancyexpectancy and on and on thethe R%DR%D expendituresexpenditures. . 

AgeingAgeing and and pharmaceuticalpharmaceutical innovationsinnovations

•• SomeSome criticalcritical aspectsaspects shouldshould bebe
mentionedmentioned::

•• Different Different intervalsintervals withwith respectrespect to age,to age,
•• ManagedManaged careinfluencescareinfluences,,
•• Patent Patent statisticsstatistics withwith respectrespect to to „„age age 

specificspecific illnessesillnesses..


