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Background 

•  Development of new 
pharmaceu2cal 
(‘pharma’) drugs has 
undoubtedly 
contributed to the 12 
year gain in life 
expectancy since WWII 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Background 

•  In the last two decades, 
however, the rate of 
pharma innova2on has 
slowed markedly.  
  New molecules 
discovered per $R&D has 
declined. 



How should we encourage pharma 
innova2on? 

•  Party line in pharma industry: we need longer 
periods of patent protec2on 

•  However, growing evidence that patents 
provide only weak incen2ves for innova2ve 
ac2vity in general, and the development of 
new drugs in par2cular.   

•  Ques2on: are there be_er ways to encourage 
pharma innova2on? 



Overview of my talk 

•  The ra2onale for patents 
•  Why patents might not work 

•  Alterna2ves 
  do we need government assistance? 
  recently proposed government support schemes 



Standard ra2onale for drug patents 

•  Large sunk development 
& marke2ng cost  
  DiMasi et al JHE 2003 

suggests cost is $800M 
including the cost of failed 
drugs and forgone interest 
on funds 2ed up during 
lengthy R&D process 

•  Rela2vely low marginal 
produc2on and 
distribu2on cost for 
copies of the drug 



Standard ra2onale for drug patents 

•  In other words, drugs 
are costly to develop, 
but once developed, are 
cheap to make 

•  Claim: generic firms can 
quickly copy new drug, 
causing price to drop to 
marginal cost  
 innovator cannot recoup 
sunk cost at this price 



Patents 

•  Patents give innovator 
temporary monopoly so 
that it can profitably 
raise price 
  Without patent, generics 
can compete with it, 
causing price to fall and 
profits to dissipate 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Drug prices with & without patents 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Profits from Patents 

•  At the monopoly price, 
innovator can recoup 
sunk R&D cost and 
variable produc2on, 
marke2ng & distribu2on 
costs: VC(Q)  

•  In this example, revenues 
more than cover sunk 
R&D and variable costs 
  Firm earns monopoly 

profits as well 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Problems with Patents 

1.  Create deadweight losses 
2.  Innovator cannot appropriate much of the 

profits due to ‘rent seeking’ 
3.  Increase the cost of innova2on 
4.  Other social costs 

  Bo#om line: a lot (most?) of poten2al profits from 
patents are wasted 

  no solid empirical evidence that stronger patents 
produce more drug innova2on overall 



Problem 1: ‘Deadweight Loss’ of 
Patents 

•  Dead Weight Loss = net 
benefit of transac2ons 
that did not take place 
on account of the price 
being set above MC 

•  Example: low income 
Africans will not 
purchase drugs at 
monopoly price  Number of units of drug sold (Q) 

Demand for drug = MB 

MC 

AC=(R&D+VC)/Q 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Problem 2: ‘Rent seeking’ dissipates 
innovator’s profits 

•  Compe2tors will a_empt to appropriate some of 
innovator’s profits: 
  Counterfeiters 
  Resellers 
  Other drug companies 
  Drug payers 

•  Innovator and compe2tors will spend money in 
ba_le over control of profits 

•  In equilibrium cost of ba_le is equal to what 
patent is worth 



Counterfeiters 

•  High margins encourage 
the prolifera2on of 
counterfeit drugs.   
  Steal market share  
  These drugs might be 

unsafe, harming the 
consumer/pa2ent and the 
reputa2on of the pioneer 
firm. 

•  Requires innovator to 
invest in costly an2‐fraud 
measures 

Source: 
Gao Feng/Imagine China 
(h_p://www.newscom.com) 
‘Counterfeit drugs being 
destroyed in China. 
Thousands of deaths and 
illnesses due to counterfeit 
drugs have prompted 
authori2es to destroy large 
quan22es of drugs.’ 



Drug resellers 

•  Drug sellers will exploit 
price differences across 
jurisdic2ons 

•  Requires innovator to 
invest in costly 
measures to prevent 
resale  
  different drug forms 
  supply chain controls 



Me‐too drugs 

•  Innovator will face 
compe22on from 
therapeu2cally similar 
drugs that are 
sufficiently 
differen2ated to avoid 
patent infringement 

•  Pioneer and me‐toos 
ba_le for market share 
with costly promo2on 
of dubious social value  



Generic drugs 

•  Innovator will face 
compe22on from bio‐
equivalent generic 
drugs that will enter as 
early as possible 

•  Pioneer and generics in 
Canada almost always 
engage in costly legal 
ba_le 



Drug payers 

•  High drug prices trigger 
government‐imposed 
price regula2on and other 
restric2ons that defeat 
purpose of patents 
  PMPRB 
  Common Drug Review of 

cost effec2veness 
  Cost sharing and formulary 

restric2ons 

•  Drug companies then hire 
market access lobbyists 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Problem 3: Patents increase the cost of 
innova2on 

•  Standard textbook model of patents applies to a 
‘standalone’ inven2on 

•  Increasingly, however, drug innova2on is 
sequen2al, building on previous discoveries 
  therapeu2c proteins, diagnos2c tests for gene2c 
diseases, raw genomic DNA sequences, and receptors 
useful for screening poten2al pharmaceu2cal 
products.  

•  In this world, patents can be mixed blessing 
  Good if you can get a patent but geqng one is more 
expensive if new drug builds on patented 
technologies. 



Increases the cost of innova2on 

•  Evidence that any increased incen2ve to innovate 
is more than offset by the increased difficulty of 
doing so 

•  Peter Ringrose, chief scien2fic officer at Bristol 
Myers Squib, told the New York Times: 
 there were ‘more than 50 proteins possibly involved in 
cancer that the company was not working on because 
the patent holders either would not allow it or were 
demanding unreasonable royal@es’   

  (B&L page 250) 



In general, how can pharma firms 
recover sunk costs? 

•  Two ways might be possible: 
 Without government aid 

 With government aid 

•  Boldrin and Levine in their book “Against 
intellectual monopoly” 
h_p://www.dklevine.com/papers/imbookfinalall.pdf 

 note that innova2ng firms can oten cover 
sunk costs without government help 



Covering sunk costs without 
government aid (B&L Chapter 6) 

•  Sale of complementary services 
•  First mover advantages  

•  Capacity constraints 
•  Trade secrets 



Digital copy of a U2 album 

•  Sunk cost of making 
album is high (U2’s 
2me, studio 2me, 
producers, etc.) 

•  Digital copies of the 
album can be produced 
and distributed at very 
low cost 



Sale of complementary goods 

•  Firm produces 2 goods.  
1.  subject to low duplica2on 

cost (e.g. U2 album)  
2.  is not (e.g. U2 concert) 

•  Suppose that U2 album 
widely downloaded  

•  This will increase 
consumers’ WTP to see 
U2 perform live. 

•  Profits from U2’s tour can 
cover sunk cost of 
producing album 



First mover advantages 

•  It takes 2me for imitators to reverse engineer 
the new good, develop produc2ve capacity, 
produce, promote and sell the good 
  During this 2me, the innovator is the monopolist 
and can charge higher prices 



Covering sunk costs with government 
assistance. 



Desirable characteris2cs of a drug 
innova2on assistance system 

•  Revokes ‘intellectual property’ rights 
  Avoids unproduc2ve ba_les over patents 
  Reduces cost of innova2on 
  Drug prices closer to MC  

•  Reduces rent seeking ac2vi2es 
•  Reduces DWL 

•  Rewards development of more ‘important’ drugs 

•  Contribu2ons by donors are transparent and 
reneging on commitments not possible  



Proposed forms of assistance 

•  Subsidies for inputs into drug discovery (i.e. cost 
of drug development) 
  Support for drug tes2ng in humans (Boldrin & Levine) 
  Support for basic science (Edwards)  

•  Subsidies for outputs of drug discovery (i.e. new 
drugs): 
  payments are higher, larger the popula2on health 
gains of new drugs (Hollis) 

  payments for providing say 1,000,000 doses of an 
effec2ve vaccine (Kremer) 



Michele Boldrin & David Levine 

•  “Clinical tes2ng is a 
classic public good” 

•  The public should pay 
for it. 

David Levine 



Boldrin & Levine 

•  Tes2ng of safety and efficacy of new drugs on humans 
is a classic public good and should be funded by 
governments 
  This would drama2cally reduce the cost of drug R&D to 
drug companies 

  Also would produce more informa2ve clinical trials 
•  Meaningful health outcomes could be compared 
•  Trials could compare efficacy of new drugs vs standard therapies 

–  Currently all trials need to do is establish that they work be_er than 
nothing 

  Making government pay for the trial would curb 
government’s tendency to make trials more costly by 
adding more and more regula2ons and condi2ons. 



Aled Edwards 

•  Open source model to 
research basic science 
to support drug 
discovery 



Aled Edwards 

•  Major rate‐limi2ng hurdles to drug discovery are best 
overcome through collec2ve ac2on of academic 
research groups funded by public and private sectors 

•  Results are placed in public domain without 
restric2ons being put on their use 

•  Advantages: 
  Avoids duplica2on of effort across research groups 
  Avoids squabbles over IP ownership 
  Spreads risk across number of partners 

•  Issues 
  Incen2vizing academics to meet targets 
  Geqng buy‐in from stakeholders 



Aled Edwards 

•  Major rate limi2ng hurdles in development: 
  Target Valida2on, Predic2ve Toxicology and be_er 
Models of Human Disease.   

•  Specific sub‐projects might include, for example: 
  the crea2on of specific, selec2ve and bioavailable 
chemical probes for all human enzymes, the 
genera2on of highly selec2ve protein affinity reagents 
for all human proteins and the crea2on of a well‐
annotated dataset of toxicity profiles for every 
compound that has been in clinical or pre‐clinical 
development.  



Michael Kremer 

•  Award contracts to 
firms that deliver a pre‐
specified number of 
doses of a vaccine 
which meet specific 
efficacy targets 



Kremer’s idea 

•  Kremer: award funds to drug companies that 
develop effec2ve drugs 

•  Problem is specifying the technical 
characteris2cs of the drug beforehand and the 
amount of money needed to induce effort 

•  Also problem with sponsor reneging on 
commitments 



Aidan Hollis 

•  Reward new drug 
developers a share of a 
Global Pharmaceu2cal 
Innova2on Fund 



Hollis’ idea 

•  He opera2onalizes Kremer’s idea by giving innovators a 
share of a pharmaceu2cal innova2on fund that is 
propor2onal to the increase in Net Benefits that their 
drug generates 
  Increase in Net Benefit from your drug A compared to 
exis2ng drug B = (Net benefit)A ‐ (Net benefit)B  

  (Net benefit)A = [p*QALYA‐cA]*qA 
  Where  

•  p = standardized value of a QALY (Quality Adjusted Life Year) 
produced by a unit of your drug 

•  cA = produc2on cost of unit of your drug 
•  qA = units of your drug consumed 
•  The firm would obtain points for every sale of its drug, no ma_er 
who produced or sold it 



Limita2ons of Hollis’ idea 

•  Primary problem is one of measuring the QALY 
gains of each new drug 
  How to measure u2lity weights for various health 
states? 

  How to es2mate effect of drug from other factors? 
•  Rewards would not be determined un2l enough 2me 
had elapsed for QALY gains to be realized. 

•  Also races to be first so that the bar (i.e. net 
benefit from exis2ng drug) is set rela2vely low 


