
INDUSTRIAL POLICY 
AND THE 

PHARMACEUTICAL 
INDUSTRY

The Proceedings of a Symposium 
held on 22nd June 1994, London

Edited by Adrian Towse

®hE



®hE
O ffice o f  Health Econom ics
12 Whitehall 
London SW1A 2DY



INDUSTRIAL POLICY  A N D  THE  PHARMACEUTICAL  INDUSTRY
The Proceedings o f a Symposium 
held on 22nd June 1994, London

E d ited  by A d ria n  Tow se

®I-E
O ff ic e  o f  H ea lth  E c o n o m ic s

12 W h iteh a ll L o n d o n  S W 1 A  2D Y



© 1995 
Office o f Health Economics

Printed by White Crescent Press Limited, Luton



Contents
A bout the authors 

Foreword —  A drian Towse

C E C  and EC  M em ber State Industrial Policy and the 
Pharm aceutical Industry —  G eorge Yarrow

Japanese Industrial Policy and the Pharm aceutical Industry
—  Professor Ian N eary

US Industrial Policy and the Pharm aceutical Industry
—  Professor F M  Scherer

Valuing the Econom ic C o n trib u tio n  o f  the Industry.
An Approach to the U K  Based Industry and the Econom y
—  David Hale and A drian Towse

Scientific Challenges Facing the Industry and Trends in the 
Costs o f  Discovery and D evelopm ent
—  Professor Trevor M  Jones

Public or Private? G overnm ent Versus In su rers/H M O s as ‘G ood 
Purchasers’ o f  Pharm aceuticals —  lessons from  the US for 
Europe —  Lois Q uam

Price and Profit C ontro l, N ew  C om petitive Dynam ics and the 
Econom ics o f  Innovation in the Pharm aceutical Industry
—  Professor H enry  G rabowski

Factors Influencing the Location o f  M ultinational Investment 
in the Pharm aceutical Industry  — Jerem y H olm es and 
Professor John D unn ing

vii

IX

1

12

26

40

58

70

77

92

v



About the authors
John Dunning is ICI Professor of International Business at the University of 
Reading in the UK, and State o f New Jersey Professor of International Business, 
at Rutgers University, USA. He has been advising governments, companies and 
international organisations for more than 30 years. He is Chairman of the 
London-based Economists Advisory Group (EAG) which provides research and 
consultancy services to both the public and the private sectors. Professor 
Dunning has published widely, his most recent works dealing with issues of 
industrial globalisation.
Henry Grabowski is Professor o f Economics, and Director o f the Programme 
in Pharmaceutical and Health Economics, Duke University, USA. He has writ
ten extensively about the economics o f innovation in the pharmaceutical indus
try, pioneering, with John Vernon, studies examining the returns achieved on 
new products. His work has also included modelling the impact o f patent life 
changes, the impact o f post patent price competition on the incentive to inno
vate and other aspects o f the economics of pharmaceutical R&D and the 
impact o f government policy actions on drug innovation. He has also advised 
the OTA, GAO, and FTC.
David Hale is a Research Associate at the Office of Health Economics (OHE) 
in London, where he looks, primarily, at the application of economic princi
ples to the market for pharmaceuticals. His formal economic training began at 
the Queen’s University o f Belfast and continued at the University o f York, from 
where he graduated with an MSc in Economics in 1993. His work with OHE 
includes ‘The Value of the Pharmaceutical Industry to the UK Economy’ and 
the forthcoming ‘New Medicines for Developing Countries?’.
Jeremy H olm es is Managing Director o f the Economists Advisory Group. 
EAG is one o f the longest established economic consultancies in Europe, pro
ducing major reports for both the OECD and the European Commission on 
the pharmaceutical industry in the 1980s. It specialises in economic analysis to 
support governments on the improvement o f national factor and other capabil
ities to attract inward investment, and in advice to multinational firms on cross 
border investment and policy appraisal.

Trevor Jones is Director General o f the Association of the British 
Pharmaceutical Industry (ABPI), and Professor o f Pharmaceutics, Kings 
College, University o f London. He was formerly Director o f Research, 
Development and Medical for the Wellcome Foundation, and is a former 
member of the UK Medicines Commission.



About the authors
Ian Neary is Sanwa Professor o f Japanese Studies at the Contemporary Japan 
Centre, Essex University. He is co-author with Dr Jeremy Howells, o f the 
University o f Cambridge, Judge Institute o f Management Science, o f a new 
book ‘Intervention and Technological Innovation: Government and the 
Pharmaceutical Industry in the UK and Japan’ examining the relationship 
between the Japanese Ministry o f Health and Welfare and the Japanese phar
maceutical industry, contrasting it with that between the UK Government and 
the UK-based pharmaceutical industry.
Lois Q uam is Vice President o f Public Sector Services, United Healthcare 
Corporation. She has undertaken extensive performance, outcomes and cost 
effectiveness evaluation for both United HealthCare and other HM Os/insur- 
ers. She was an advisor to the 1993 White House Task Force on National 
Health Care Reform, chairing the Working Group on the Transition. She has 
written about health care reform in the UK and the USA, working in the UK 
as Research Project Director at the Centre for Socio-Legal Studies, University 
o f Oxford, and at the Wellcome Unit on the History of Medicine, University 
o f Oxford.
F M Scherer is Larsen Professor of Public Policy and Management, at Harvard 
University. He chaired the Advisory Panel for the OTA’s 1993 study 
‘Pharmaceutical R&D: Costs, Risks and Rewards’ and is one o f the world’s 
leading industrial economists, author, with David Ross o f the standard text
book ‘Industrial Market Structure and Economic Performance’. He has writ
ten numerous publications on high technology industry and has recently com
pleted a book contrasting US industrial policy in nine sectors.
Adrian Towse is Director of the Office of Health Economics. Prior to this he 
was an Associate with Touche Ross Management Consultancy, where his work 
included studies for the Department of Health looking at the market for gener
ic medicines, and for the ABPI looking at the economics o f patent life and at 
the NHS reforms. The ABPI studies were published as Piecing Together a Healthy 
Future and Achieving a Healthy Balance respectively. He also completed a study 
for the European Commission estimating the workload and resources required 
by the proposed European Medicines Evaluation Agency. The report was published 
in 1992.
George Yarrow is a Fellow in Economics, Hertford College, University of 
Oxford. He is also Director o f the Regulatory Policy Centre at Hertford 
College, and has written extensively on strategic industrial economics, the eco
nomics of competition policy, and privatisation and regulation. His latest book 
‘Regulation, Competition and Pricing Behaviour’ will be published shortly.

vm



Foreword
Adrian Towse
This book  contains the proceedings o f  a conference held by the Office 
o f  H ealth  Econom ics in June 1994. T h e  papers, by a num ber o f  distin
guished contributors, explore the role industrial policy can play in pro
viding an econom ic environm ent in w hich the pharm aceutical industry 
m eets the needs o f  patients and health care purchasers, so providing an 
econom ic asset to those countries hosting its R & D  and m anufacturing 
activity.

G overnm ents cannot avoid policy in teraction  w ith the pharm aceuti
cal industry. T hey  are responsible for bo th  ‘health and safety’ and ‘eco
n om ic’ regulation. T h e  fo rm er prim arily  governs the licensing proce
dures before a new  m edicine can be pu t on the  m arket. T h e  latter has 
two key elem ents —  intellectual property  pro tection  (the pharm aceuti
cal industry is the m ost patent intensive o f  any industrial sector) —  and, 
in m ost countries, governm ent as a m ajor purchaser o f  m edicines. T here 
is ano ther key aspect o f  governm ent policy that is o f  enorm ous im por
tance to the industry —  the funding o f  ‘basic’ science. Public funding 
o f  this research and o f  universities generates advance in ‘basic’ scientific 
know ledge and a supply o f  skilled scientists.

T he  first four papers in this book  explore and contrast the approach
es the European C om m unity , and Japanese, U S and U K  governm ents 
have taken to industrial policy in this sector. Have they, intentionally  or 
unintentionally, con tribu ted  to the relative success o f  the industry in 
their hom e bases? T hose dealing w ith  the European C om m unity , Japan 
and the U S are by Yarrow, and Professors N eary  and Scherer, respec
tively. In the fourth  paper Hale and Towse assess how  valuable the U K - 
based pharm aceutical industry is to  the U K  economy. T h e  fifth paper, 
by Professor Jones, then considers the scientific potential for medical 
breakthrough, trends in the costs o f  achieving these breakthroughs, and 
the im portance o f  governm ent science and education policy for the dis
covery and developm ent process.

T he seventh and eighth papers by Q uam  and Professor Grabowski 
respectively explore the role o f  governm ent as purchaser and econom ic 
regulator. Q uam  discusses, from  US experience, the relative m erits o f  
public versus private purchasing, and o f  centralised versus decentralised 
purchasing o f  m edicines, for the long te rm  health o f  patients and o f  the 
pharm aceutical industry, drawing lessons for Europe. G rabowski exam 
ines the potential im pact o f  price control on innovation, draw ing on a 
study o f  innovation in the USA. Finally H olm es and Professor D unn ing  
explore the im pact o f  governm ent industrial policy on the location and 
investm ent decisions o f  the pharm aceutical industry.

I hope that the readers o f  this book will find the papers as stim ulating
IX



Foreword

as did the audience in London in June 1994. T he  pharm aceutical indus
try has been a m ajor co n trib u to r to health and to wealth creation, bu t is 
no t w ithou t its critics. An understanding o f  the econom ic issues behind 
its relationship w ith  governm ents is crucial to public policy m aking that 
ensures the industry continues to m eet the needs o f  society.

x



CEC and EC Member State 
Industrial Policy and the 
Pharmaceutical Industry
George Yarrow
In trod u ction
M y rem arks are m otivated chiefly by the publication o f  the European 
C om m unity  docum ent on Industrial Policy, w hich m ost o f  you will 
know. It’s called Outlines o f  an Industrial Policy for the Pharmaceutical Sector 
in the European Community. As the title suggests, particularly the w ord 
‘O utlines’, it is in m any respects a tentative docum ent, w hich by no 
means confronts all the issues head on. N evertheless it is an a ttem pt to 
wrestle w ith  som e o f  the fundam ental problem s o f  the sector. In partic
ular, how  to m aintain an innovative and internationally  com petitive 
industry in Europe, whilst simultaneously, o f  course, delivering value for 
m oney to the dow nstream  health services. T h e  docum en t begins by 
expressing a general concern  about the com petitiveness o f  the European 
Industry and let m e ju st quote  from it:

It says, and this is in the first paragraph, ‘There are signs that the com
petitiveness in the Com m unity Industry is yielding in comparison with its 
main competitors. Its ability to finance the research and development o f  new 
therapeutically innovative medicines, which is a condition for its long term 
competitiveness, in particular, seems to be relatively weak.'

A nd that, I th ink, seems to be the m otivating them e o f  the docum ent.

T h e In ev itab ility  o f  Industrial P o licy
To som e British ears the te rm  ‘industrial policy’ itself, w hich is used in 
this context, is a rather awkward one. In particular, it has connotations 
o f  G overnm ents trying to ‘pick w inners’ am ong industrial sectors and 
also, to som e extent, o f  discrim inatory and som ew hat ad hoc policies o f  
in tervention , m any o f  w hich tu rn  ou t at the bo ttom  to be no th ing  m ore 
than delivery o f  favours to particular interest groups. So we can ask: isn’t 
it the case that this type o f  policy was abandoned in m any countries in 
the 1980s? A nd one m ight also ask w hether, at the C om m unity  level, 
the founding Treaty regards such interventions as distortions o f  the m ar
ket w hich are to  be elim inated, rather than to be encouraged. Well I am 
going to deal w ith specific aspects o f  the European in tervention  later, 
but let m e first deal w ith the question of the continu ing  relevance o f  
industrial policy. I th ink it is the case that sectors such as pharm aceuti
cals inevitably are affected by a num ber o f  different G overnm ent poli
cies. These m ight include in pharm aceuticals policies towards research 
support generally, research training, patent policy, d rug  licensing, as well
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as, o f  course, a raft o f  policies to do w ith  the organisation and operation 
o f  the N ational H ealth Service. These policies arise from  fundam ental 
econom ic problem s w hich have to do w ith  the nature o f  goods and ser
vices being supplied in various different markets. A bout w hich , m ore 
later. B ut the po in t that I w ant to m ake here is that this variety o f  poli
cies inevitably has an im pact on  the supply side o f  industries such as 
pharm aceuticals, so that in  effect, w hatever the rhetoric  is, governm ents 
do continue to conduct industrial policies in the sense o f  conducting  
policies w hich affect the supply sides o f  markets. Given that, 1 w ould 
argue that it is actually b e tte r to  address the issue as a w hole, to  look at 
the overall im pact o f  policies on the supply side o f  particular sectors o f  
the economy, rather than to duck the issue and pretend that there isn’t 
such a th ing  as an industrial policy.

Indeed, I w ould  argue that to pretend that there isn’t an industrial 
policy and to no t look at the overall effect o f  various measures on  a par
ticular sector is to  go back in to  the very ad hocery  w hich  is often the 
source o f  the criticisms o f  past industrial policies. So, m y first po in t is 
simply that, w hatever governm ents say, w hatever the rheto ric  is, indus
trial policies are conducted  in the U K  as m uch as anyw here else, and, 
given that, we m ight as well see if  we can do it as efficiently as possible, 
rather than pretend that these things are non-existent.

G overnm ent in tervention  and regulation varies w ith  the nature o f  
goods concerned. Interventions take different form s and produce differ
en t effects depending on the fundam ental underlying econom ic p roper
ties o f  the goods and services. T here are m any aspects o f  pharm aceuti
cals that m ight be m en tioned  bu t I am  going to  focus on  two. First the 
im portance o f  innovation in the industry and, secondly, the way in 
w hich purchasing decisions are m ade for pharm aceutical products. B oth 
o f  these aspects have attracted a lot o f  discussion and are the points 
underlying m uch o f  the C om m u n ity ’s docum ent.

Inn ovative C o m p e tit io n  and P r ice  C o m p e tit io n
Taking the innovation issue first, my fundam ental point is that com peti
tion is a m ulti-dim ensional activity. W hen  firms com pete, they com pete 
across m any dimensions: it may be price, it may be m arketing, it may be 
product quality, it may be quality o f  service, it may be research and devel
opm ent, it may be general forms o f  cost cutting. W hen  we talk about 
com petition  we are no t dealing w ith a simple text book case w here firms 
have already got the best production techniques and all they’re doing  is 
com peting on price; that is no t the real world. Given that, the key point 
being m ade about this sector is that we can focus on two different d im en
sions in com petition: price com petition, and com petition through R & D  
and innovation to  introduce new  and better quality products. For short
hand I am ju st going to call the latter ‘innovative com petition’.

2 C E C  and E C  Member State Industrial Policy



C E C  and E C  Member State Industrial Policy 3
T here is a trade-o ff betw een those tw o types o f  com petition , and this 

is a general point about com petition. Som etim es you can target one 
dim ension and m ake things m ore com petitive in that dim ension, but the 
consequence o f  that is that you get less com petition in the o ther d im en
sion. O r in fact, to pu t it m ore broadly in econom ic term s, there is, in 
these sectors w here innovation is im portant, a trade-o ff betw een static 
efficiency and dynam ic efficiency. Static efficiency being getting the best 
ou t o f  w hat you’ve got, dynam ic efficiency relating to the production  o f 
new  know ledge and techniques over time. T hat is a very im portant 
trade-off, because, w here you have got a highly innovative sector, i t’s 
quite clear that over tim e, if  you look at spans o f  decades, the real gains 
in consum er welfare com e from the dynam ic side. T he real benefits and 
gains from  com petition , at least the great proportion  o f  them , com e from 
increases o f  know ledge over tim e rather than from better use o f  a partic
ular stock o f  know ledge at a given point in time. T hat makes it very 
im portant to  get this trade-o ff betw een price com petition  and innovative 
com petition correct. This, in part, can be seen as a m otivating factor 
behind the C om m unity ’s industrial policy docum ent. T he best-know n 
exam ple o f  the trade-o ff and G overnm ent policy affecting the trade-o ff 
are patents w here you deliberately create a m onopoly  right and therefore 
deliberately weaken price com petition , precisely in order to stimulate 
innovative com petition. I think everybody understands that. We weaken 
price com petition  in order to  prom ote dynam ic or innovative com peti
tion. However, w hat tends m ore frequently to  be forgotten is that any
thing that strengthens price com petition, and therefore reduces the 
returns from R& D , will also weaken innovative com petition. It weakens 
the incentive to  innovate, and will lead to less com petitiveness in the 
dynam ic race for new  products.

I w ant to com e back to  that in a little while. Let m e now  go to a sec
ond quotation from  the C om m unity ’s Industrial Policy docum ent w hich 
I th ink begins to  betray som e o f  the failures o f  analysis that often occur 
at this level, and these have been failures o f  analysis w hich I have also 
been critical o f  in European com petition policy.

‘The pharmaceutical market is not a normal market. Companies channel 
efforts into therapeutic innovation and continued improvements to existing 
products. Competition between companies focuses on therapeutic innovation. 
Promotion activities with health professionals play a keen role, enterprises are 
therefore often less concerned about competing on prices and rather concentrate 
on their costs, finances and sales volumes.’

T he first po in t I would m ake about that is that as a longtim e student 
o f  markets I have yet to find anything that could reasonably be described 
as a norm al m arket. M arkets differ considerably. T here may be com m on 
principles at w ork, bu t the characteristics o f  the goods and services makes 
market institutions vary quite a bit. I th ink the concept o f  a norm al m ar
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ket is a very dangerous one. It’s one that econom ists are all too familiar 
w ith. T he  tendency to treat, let us say, the m arket for m oney or for 
labour o r w hatever as the same as for the m arket for apples and oranges, 
is a com m on problem  in econom ic analysis. H aving said that, in w hat 
sense can w e say that this emphasis on  dynam ic com petition , rather than 
price com petition is abnorm al? It is n o t at all unusual. T here are o ther 
dynam ic sectors o f  the econom y w here technological progress occurs 
very quickly and the pharm aceutical industry stands at a particular point 
in the spectrum  o f  technological progressiveness, together w ith a num 
ber o f  o ther industries. Indeed, it is precisely because there are such sub
stantial technological advances available and that such advance is no t cost
less that in the interests o f  efficiency as a whole, balancing off long term  
dynam ic factors and short te rm  factors, this sector should have a high 
degree o f  innovative com petition. I have said, over time, that is w here the 
biggest gains can be reaped. So whereas I think we often find people 
looking at this tilt towards dynamic, innovative, com petition  and away 
from  price com petition  as a problem , I w ould argue that it is actually the 
solution to a problem . It is a reasonably sensible balance o f  com petition 
in a m arket w here the biggest gains com e over tim e from the increase o f 
know ledge rather than from the better use o f  a given stock o f  knowledge. 
N o w  that is no t to say, o f  course, that at any one point in tim e the bal
ance is ideal, and governm ents can and do change the balance by a vari
ety o f  devices. All I w ould argue for is w hen that’s being done, the prop
er trade-o ff is recognised. As I say, w hen it’s a question o f  patents, peo
ple do recognise the trade-off. Similarly, w hen  arguing about national 
price controls I think it is generally accepted that if  you squeeze prices 
through price controls you will weaken the incentive to  innovate. But, 
there are o ther aspects too, like encouraging com petition  from  generics 
and even things like encouraging transparency in purchasing decisions 
w hich, if  they have the effect o f  reducing prices, and therefore reducing 
the returns to com panies through innovative effort, will similarly affect 
the balance. All these measures to reduce prices will have a negative 
im pact on dynam ic com petition. N ow  again, I w ouldn’t w ant to argue 
that greater transparency in purchasing is a bad thing. Generally speaking 
one w ould want people to be well inform ed and have a proper know l
edge w hen they m ake purchasing decisions, and that’s a positive point 
and one w ould argue for that. But, th a t’s not to  say one should ignore 
the fact that, i f  a policy like transparency does reduce prices, there is an 
inevitable cost to be borne and therefore that cost should be evaluated 
and put in the balance sheet. M y criticism o f  m any decision makers is 
that they simply d o n ’t recognise that, they w ant it all ways. T hey want 
to .pretend that there are no costs. O f  course, one o f  the things eco n o 
mists are always do ing  is trying to po in t ou t the costs o f  do ing  a and b 
and c to politicians and others.
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H aving said all that and no ted  that I th ink  the C om m unity  docum ent 

is no t terrib ly  explicit on  these issues, nevertheless the underlying trade
o ff is recognised, and again I quote:

‘The legitimate concern to limit public expenditures must not be allowed to 
jeopardise the future o f pharmaceutical research in Europe.’

So there is a general awareness, bu t 1 think a lack o f  a tten tion  to spe
cific details th roughou t the docum ent.

Let m e go to the second point, the dem and for pharmaceuticals, anti 
note the points that are frequently m ade, that pharm aceutical sales are 
m ade m ost frequently on the basis o f  doctors’ prescriptions, and that 
m ight lead to a situation w here prices are no t particularly im portant in 
the choice made. So the w orry  here is that the nature o f  dem and and the 
insurance aspects o f  dem and for pharm aceutical prices m ight lead to a sit
uation o f  excessive pricing. T here are a num ber o f  difficult problem s at 
this point and I am ju st going to gloss over the issues and m ove straight 
on whilst acknow ledging them . Prices are no t the only problem  here. It 
may not be a pricing problem , it may be m uch m ore a volum e problem  
that arises from the nature o f  the dem and system. But le t’s just take the 
pricing issue again. O nce  again, one has to be very careful about w hat 
you m ean by the term  ‘excessive’. W hen  we go back to the trade-off, if 
you say prices are excessive, then for a given trade-o ff betw een price 
com petition and innovative com petition , one is similarly saying that 
expenditures on R & D  and the resources devoted to innovative effort are 
also excessive, because tha t’s w hat happens w ith  the balance. Prices go up, 
the rewards for innovation go up, m ore resources will be devoted to 
innovation. So to argue that prices are excessive has the im plication that 
there is rather too m uch effort going in to  R& D . W hen  you pu t it that 
way round it’s no t at all obvious that tha t’s w hat the people w ant to  say, 
and indeed going back to the C om m unity ’s docum ent it seems to  be say
ing the opposite. It seems to be saying that there isn’t enough resource 
going into R & D  and the im plication o f  that w ith the given trade-o ff is 
actually that the price is no t excessive at all, prices are too  low. So, once 
again, my general po in t is that there is a trade-o ff here, that the issues 
have to be faced and one has to be careful o f  cherry  picking individual 
aspects o f  com petition and treating them  as things w hich can be varied 
in isolation. T he num ber o f  mistakes in com petition  policy that are m ade 
by doing that is very large. Again, it com es back to looking at the m ar
ket as a w hole and the way com petition  as a w hole works.

N ation a l versus E uropean  U n io n  po licy :
T h e ex p o r t o f  p r ice  con tro l
Let m e m ove on fairly sm artly from that to the issue o f  N ational Policy 
vs C om m unity  Policy. I th ink one o f  the reasons w hy governm ents may 
tend to neglect the adverse effects o f  measures to reduce prices in their
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hom e m arket on dynam ic com petition is that they may reason that w hat
ever they do in their hom e m arket will in fact have relatively little impact 
on the global research effort in the pharm aceutical sector, w hich is deter
m ined by the returns across a w hole range o f  different markets. In eco
nom ic jargon this is w hat we call the ‘free rider problem ’. A nother way 
o f  looking at it is to look at the problem  o f  funding a given level o f  R & D  
activity. Individual custom ers will contribute to the funding o f  R & D  
according to the am ount by w hich the prices they pay for pharm aceuti
cal products exceed the production  and o ther costs o f  those products, so 
there will be a m argin m ade w hich contributes towards R & D  and, sec
ondly, total con tribu tion  varies according to  the volumes that they con
sume. O f  course each custom er has incentives to m inim ise his ow n con
tribu tion  to  those collective overheads. W e’re dealing w ith som ething 
w hich is m oving towards a public good and w hat everybody wants is for 
som ebody else to pick up the tab and to pay for that particular good. So 
if  it is believed that you can get lower prices on the national m arket w ith
ou t affecting the global R & D  effort, o f  course that looks like an attrac
tive strategy. B ut even accepting that lower prices w ould m ean less 
resources being devoted to R& D , you can see that the trade-o ff is 
changed at the national level because you w ould get a biggish effect on 
prices com ing through for a smallish cost on  R & D  on the assum ption 
that everybody else m aintained their existing contribution . So each 
nation state looking at this trade-o ff w ould see things in a distorted light 
from the point o f  view o f  welfare at the international level, and that is 
one o f  the rationales o f  the developm ent o f  a C om m unity -w ide policy. 
O f  course, C om m unity -w ide policy doesn’t solve the problem , bu t at 
least it aggregates the national markets to som e extent and one m ight 
argue that at the C om m unity  level as a w hole there w ould be a greater 
sense o f  in ter-dependence w ith  the U nited  States and Japanese markets 
and therefore perhaps less incentive at this level to try  free-riding.

Subsidiarity notw ithstanding I think there are very good argum ents 
for the developm ent o f  a C om m unity  interest in this area and o f  course 
that C om m unity  interest is already expressed in the docum ents p u b 
lished. However, given that, one w ould  expect that the C om m unity  
w ould be rather aggressive in try ing to deal w ith national price controls 
w here it was seen that such price controls were attem pts o f  individual 
nations to bear less than a ‘reasonable’ share o f  the R & D  burden. T he 
do cu m en t’s treatm ent o f  price control and reim bursem ent is very cir
cum spect indeed. It states, for exam ple, that the C om m ission intends to 
m on ito r the im pact on the functioning o f  the  internal m arket o f  nation
al pharm aceutical p ric ing  and reim bursem ent measures in o rder to avoid 
any discrim ination and to  ensure transparency. It doesn’t say that these 
price controls are going to be attacked. A nd that circum spect approach 
to national price controls appears even m ore anom alous w hen it is
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recognised that as well as w eakening innovative com petition  in the com 
munity, national systems o f  price controls tend  in fact to distort price 
com petition  w ith in  the single m arket. So, to  take an argum ent w hich I 
th ink m any o f  you will be well familiar w ith , parallel trade if  allowed to 
proceed unhindered  will lead to  a situation w hich drives prices towards 
the prices in the M em ber State w ith  the tightest price controls. 
Effectively you get an export o f  the m ost stringent price controls from 
one country  to  the other. So, n o t only are the incentives to innovate 
weakened as a result, bu t arguably the pattern  o f  trade flows is also dis
torted. For example, a pharm aceuticals export from  one M em ber State 
to another m ight be affected because o f  the reduction  in profitability 
that has occurred  as a result o f  those price controls.

N ow  if  we go to C om m unity  legislation on this point, it is certainly 
true that national regulations such as price controls are permissible under 
the C om m unity  Treaty. B ut they are severely constrained by the larger 
project o f  creating the European Single M arket. I w ant to quote from a 
paper o f  w hich I am  very fond. It was given at the first sem inar o f  my 
own research institute in O xford, a couple o f  years ago, by M ichel 
W aelbroeck, a distinguished Belgian lawyer, w hose paper is called ‘Is the 
common market a free market?’ (W aelbroeck, 1992). H e says the following: 

‘Member states no longer have unfettered discretion to resort to the many 
classic instruments o f  economic intervention such as state aids and the acqui
sition o f shares in companies. The exclusive rights held by national monop
olies are being submitted to the control o f the Com m unity and even their 
very existence is being called into question.’ Perhaps m ost im portantly, 
‘The application o f national regulation o f trade and o f price control measures 
is increasingly being challenged with success’.

W aelbroeck notes that there’s a trend, bu t I m ight ju st m ention  that 
he argues in his paper that the C om m unity  Treaty is no t necessarily a 
neo-liberal docum ent. W hat he argues is that the creation o f  the single 
m arket calls in to  question national industrial policies, but leaves open 
the issue o f  C om m unity  w ide industrial policies, and tha t’s the bo ttom  
line o f  the argum ent. T here is this general trend to  knock away indi
vidual state in terventions at national level w hich do distort the m arket. 
T hat paper, o f  course, was pre-M aastricht, and one also w onders w hat 
will happen to  C o u rt decisions post M aastricht because, as everybody 
knows, the judges read the election results. It will be interesting to see 
if  the trend continues. But, in the light o f  previous policy and in the 
light o f  European C o u rt rulings on these issues, one m ight have hoped 
that a m ore vigorous line w ould have been taken to deal w ith dispari
ties betw een national systems of price control and reim bursem ent.

I think the sort o f  coun ter argum ent you get back on this po in t is that 
there is no t very m uch that can be done about it at the m om en t, these 
price controls relate to very sensitive sectors and it is no t possible for the
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C om m unity  to  allow constraints on  parallel trade in pharm aceutical 
products to stop this export o f  price control effect taking place. It is a 
longstanding principle o f  C om m unity  Law, that the existence o f  price 
differences caused by governm ent in tervention , o r any o ther in terven
tion, is no  basis for restrictions o f  parallel im ports, so that no m atter how  
crazy the relative prices are the C om m unity  is unw illing to  countenance 
m easures w hich restrict parallel im ports. T he  beer industry has a similar 
problem  w ith the differences in duty  levels at the m o m en t betw een the 
UK and France.

From  a social eng ineering  po in t o f  view, this attitude to parallel 
im ports has a certain logic, the idea I th ink is to  allow parallel im ports 
to pu t pressure on the m em ber governm ents to  align the ir policies. This 
position has been stated by Sir Leon Brittan in a lecture a couple o f  years 
ago to the Institute o f  Econom ic Affairs. I quote:

‘The application o f  market forces in this way, is likely to act as a catalyst for 
the gradual convergence, not only o f  prices, but also of price control mecha
nisms, prices in the high cost countries will reduce, whereas those in the low 
cost countries, i f  they really fail to offer pharmaceutical companies a reason
able return on investment will increase in reaction to the real threat o f  prod
uct withdrawal.’

This brings ou t the po in t that a com pany m ight cease to  supply a 
m arket if  the price control is too tight.

I th ink it is very difficult in fact to  share Sir L eon’s optim ism  on this 
point. H e also points o u t that convergence m ay prove to be a difficult 
path for M em ber States, n o t least because o f  the im plications for some 
co u n trie s’ budget policies. O n  the o th e r hand, given tha t the 
C om m ission is n o t active on the issue o f  price controls, the threat o f  
p roduct w ithdrawal by a com pany is no t actually a very credible threat 
in m ost circum stances, because com panies will no t generally find it opti
mal to  w ithdraw  products from a M em ber State simply because it is fail
ing to  earn a reasonable re tu rn  on investm ent. Costs such as research and 
developm ent costs are com m on costs and in econom ic term s are sunk 
costs; they’re bygones, and only if  a product fails to recover the incre
m ental costs o f  supplying a particular m arket will it be profitable for 
com panies to cease supply. T he increm ental costs will tend to be well 
short o f  the average costs, the average prices that firms need to  gain if  
they’re fully to  cover all costs and earn a reasonable rate o f  return  on 
investment. T hus even though  you may be getting  a less than reasonable 
return on investm ent, it is no t optim al to w ithdraw  a product. T he 
threat o f  p roduct w ithdrawal is therefore a relatively weak one and the 
m echanism  that Sir Leon is claim ing will occur is unlikely to  occur. 
C ontrary  to Sir L eon’s view, I th ink it is m ore likely that M em ber States 
could m aintain for som e considerable periods o f  tim e free-rid ing strate
gies based on price control policies that im ply a less than proportionate
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con tribu tion  to the financing o f  R& D . T he  consequences o f  the com 
bination o f  price controls and parallel trade are no t p roduct w ithdrawal 
followed by abandonm ent o f  price controls and convergence o f  prices 
to som e average, bu t rather a tendency for prices to fall to the m ost co n 
strained level followed by a decline in the returns to innovation, a reduc
tion in innovative com petition  and a fall in the rate o f  innovation. And 
that I th ink is the m ore likely outcom e, rather than the m ore optim istic 
one. In o ther words, the consequences are exactly those longer term  
elem ents o f  decline that I po in ted  to as elem ents o f  concern  at the open
ing o f  the C o m m u n ity ’s Industrial Policy docum ent.

I think, as an econom ic aside, w hat is happening in this com bination 
o f  policies is a good exam ple o f  w hat in econom ics is called the ‘sec
ond-best p roblem ’: it m ight be the best o f  all worlds to  have relatively 
free p ric ing  systems w ith national purchasers negotia ting  w ith com pa
nies and to have no constraints on parallel im ports. B ut once you take 
away one o f  the item s o f  the best policy m ix, le t’s say p ric ing  freedom , 
it is no  longer optim al to impose, necessarily, o ther items o f  the policy 
mix, like parallel im ports. It is always one o f  the difficulties o f  policy 
m aking, and it may have happened here. You try and set dow n a good 
package o f  policies and then som ebody com es along and says well we 
can’t take this particular aspect o f  the policy, and so you take a bit o f  it 
out, in response to lobbying or an interest group, bu t unfortunately 
w hat you are left w ith in taking away one o f  the com ponents m ight no 
longer then be the optim al policy m ix. It is quite  a com m on finding that 
poor policy em erges through that type o f  process. You start w ith  a good 
package and lobbying takes bits ou t and, rather than being som ething 
close to  best, you’ve got som ething w hich is rather poor.

T h e w ay forw ard: Im p ro v in g  the trade o f f  b etw een  
static and d y n a m ic  e ffic ien cy
I shall m ove on to m y third m ain issue, w heth er the trade o ff betw een 
static efficiency and dynam ic efficiency, o r betw een price com petition  
and innovative com petition , can be improved.

Thus far the argum ents have been based on the existence o f  this trade 
o ff and if  you pull on one side, price com petition , you affect the o ther 
side, innovative com petition . Suppose that there is a given am ount o f  
R & D  to be funded, we can illustrate the trade o ff by determ in ing  w hat 
is the best way o f  covering the cost o f  that R& D.

Given the R & D  expenditure, intense price com petition  clearly drives 
prices towards m arginal o r increm ental costs and that leads to  an infea
sible ou tcom e because com panies w ith intense price com petition  in this 
m arket w ould no t earn reasonable rates o f  retu rn  on capital, so price 
com petition has to  be abated. H ow ever if  you allowed price com peti
tion to intensify I think we w ould witness grow ing concentration  in the



m arket, so that in the lim it, if  you get very intense price com petition  in 
this m arket, the only feasible structure is full m onopoly. As you com e 
away from that, as you weaken price com petition , you are getting  low er 
and lower degrees o f  concentra tion  in the m arket. T h a t’s ano ther way o f  
looking at the trade off. C oncen tra tion  o f  course is already occurring , 
b u t I th ink  that one o f  the things that the econom ist w ould  tend  to pre
dict is that i f  you go faster in the direction o f  price com petition  w hat 
you get is a faster concentration . Prices have to com e up above incre
m ental costs, there has got to be som e abatem ent o f  price com petition . 
Intense p rice  com petition  is a bad th ing  all round from  the po in t o f  view 
o f  econom ic efficiency. T he  bigger the m ark up on increm ental costs 
m ade, the larger the con tribu tion  tha t’s being m ade to the funding o f  
R & D  at any given volum e, at any given level o f  purchase. Let m e ask 
the question, given the R & D  spend and given that we have to recover 
that from som ew here, w hat w ould  a reasonably good  o r efficient pattern  
o f  cost recovery for R & D  look  like?

W hat I am  going to  argue is probably heresy in som e circles, that price 
discrim ination is a good thing. M uch o f  the research and developm ent in 
pharm aceutical products is devoted to producing higher quality products. 
As a general proposition I th ink  we can assume that willingness to pay for 
additional quality o f  product at the m argin is positively and strongly cor
related w ith incom e. A result w hich is used very w idely in the analysis o f  
p roduct com petition  in econom ics, is that willingness to pay for addi
tional quality goes up w ith incom e. If  we take then one o f  the classic 
bases for allocating these fixed and com m on costs, the willingness to pay, 
w hat you com e out w ith, o ther things being equal, is that richer con
sumers w ould m ake a higher contribu tion  to covering research and 
developm ent expenditures than poorer consum ers. T hat w ould be a n o r
mal m arket m echanism  w hich w ould occur in a m arket w here discrim i
nation was possible and w here the com petition  was occurring  in respect 
o f  product quality. W hen  one looks around, markets actually abound in 
all sorts o f  innovative devices to achieve this type o f  result. M y favourite 
at the m om ent, the one I now  teach my students, is the 486 com puter 
chip m arket w here the D X , w hich has an integral maths co-processor, 
sells at a high price and the SX version, w hich is almost identical, except 
that the m aths processor is disabled, sells at a m uch lower price. If  any
th ing the costs o f  the SX are greater because you are disabling a part o f  
it, but let’s assume the costs are the same. T he D X  is sold at a m uch high
er price and so you have tw o qualities trading in the m arket at quite dif
ferent prices w hen the costs are the same. This is picking up the returns 
from people willing to pay m ore for the faster chip, for the higher per
form ance chip. Such people are m aking a bigger con tribu tion  to  Intel’s 
R & D  effort than the m ore m arginal consum ers, the people w ho place 
less value on that increm ent in product perform ance. So tha t’s one way

10 C E C  and E C  Member State Industrial Policy



C E C  and E C  Member State Industrial Policy 11
o f  doing it and you can go th rough  m arket after m arket and find lots of 
examples w here that is done. In pharm aceuticals, given the public pol
icy in tervention , one w ould hope that one w ould get a similar sort o f  
ou tcom e in term s o f  funding w ith o u t denying to the low er incom e con
sumers the best quality o f  product, because this is not, in a planning 
sense, the m ost efficient outcom e. T h e  m ost efficient ou tcom e is to give 
everybody the top quality device.

T hat is one type o f  price discrim ination w hich I th ink w ould be quite 
reasonable to expect in this type o f  m arket. T he  second type is one o f  
volum etric pricing linking prices to actual volumes purchased, som e
th ing we all know  about from ordinary superm arket shopping, if  you buy 
in bigger packages, i f  you buy m ore, you get a lower per unit price. This 
reduction is partly cost related bu t it is also, partly, a particular form  o f  
price discrim ination w hich is helping to prom ote static efficiency by 
m oving the prices at the m argin, prices for additional consum ption, clos
er to increm ental costs. If  you can raise the same am ount o f  finance for 
the funding o f  R& D , bu t give m ore efficient signals downstream  to pur
chasers about w here true econom ic costs lie o f  extra product then that is 
the same as saying that you have im proved the trade-o ff betw een static 
and dynam ic efficiency o r betw een price com petition o r innovative 
com petition. As a first stab, it seems to  m e that those kinds o f  discrim i
nation are no t terribly upsetting as far as equity considerations are con
cerned either. T he  no tion  that richer countries w ould pay a higher con
tribution to R & D  funding than poorer countries, and the prices there
fore w ould be high in those countries, o r that high volum e users often 
are people w ith greater problems o f  health w ould pay a lower unit price 
than those buying in smaller quantities, is no t unappealing. It is no t the 
w hole o f  the equity  story, obviously, bu t steps in a particular direction. 
Those principles d o n ’t strike m e as too bad. W hat that w ould am ount to 
in term s o f  the C om m unity  is saying that we w ould expect to see high
er prices for pharm aceutical products in Germany, say, than in Spain, 
because o f  incom e differences, and higher prices perhaps in Britain than 
in France because o f  the higher volumes o f  product sold in France. In 
o ther words if  you look at the actual pricing o f  the products through the 
C om m unity, the pattern, I am  not saying the actual levels, but the pat
tern  is one w hich is entirely defensible in general term s, and I would 
argue that if  you were to try and harm onise those prices, bring  them  all 
to a single price, you could be m oving away from econom ic efficiency.

T he C om m unity  is strongly against price discrim ination w hen the 
basis o f  discrim ination is purely nationalistic, o r geographic in nature. In 
describing the term s o f  price discrim ination w hich m ight achieve eco
nom ic efficiency it is possible in principle to lay dow n the resale restric
tions w ithou t actually m en tion ing  geographic factors. T h e  com plicating 
problem  is that we have national health services, the big purchasers tend
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to be one to one w ith  geographic regions, and that leads then  to price 
differentials w hich look to be related to geography and national markets, 
and o f  course th a t’s w hat then gets the European C om m ission interest
ed because it looks like national segm entation o f  the m arket. So I th ink  
i f  one was going further and m oving from  an outlines o f  C om m unity  
policy to  m ore substantive policy, one o f  the areas that I w ould be advis
ing them  to  look at, w ould  be ways o f  allowing price differentials to 
em erge w hich were based on consum er characteristics w hich w ould  be 
com patible w ith parallel trade, bu t w here, i f  necessary, individual 
exem ptions could be given from the application o f  the com petition  
laws. A nd we know  that exem ptions are possible and that it is recognised 
that the health sector is a special sector. It is a very difficult problem  and 
1 d o n ’t th ink that even the first few steps along that direction have gone 
very far yet. As I say, the idea o f  a single price th roughou t the 
C om m unity  seems to  m e to be a solution w hich  ultim ately implies a 
sub-optim al o r less than best ou tcom e for all parties.

C o n clu sio n s
Let m e sum m arise my four m ain points very briefly.
(i) W hen  assessing the cu rren t state o f  public policy towards the indus
try, we have to recognise the underlying trade-o ff betw een price com 
petition and innovative com petition . W hatever the m echanism s are, the 
m ore intense price com petition  is, the less intense innovative com peti
tion will be.
(ii) If  w e can’t achieve the best com bination  o f  policies, for w hatever 
reason, bu t usually interest group pressure, then it is b e tter to go back 
and th ink  from scratch about w hat is the best response to the altered cir
cum stances than it is to cling to  a position w hich is similar to the op ti
mal com bination , (the second-best problem ).
(iii) T h e  free-rider problem s at the national level m ean that it is appro
priate for the European C om m unity  to take som e sort o f  initiative in 
these matters.
(iv) Finally, ways o f  im proving the trade-o ff betw een price com petition  
and innovative com petition  or betw een static efficiency and dynam ic 
efficiency are possible, and one o f  the possible routes is th rough  the 
developm ent o f  m ore sophisticated pricing m echanism s. However, the 
tolerance for such p ric ing  m echanism s w ould  obviously have to  be 
negotiated w ith the E uropean and C om m unity  authorities.
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Japanese Industrial Policy and the 
Pharmaceutical Industry
Professor Ian Neary

In trod u ction
This paper is based on research that is part o f  a portfolio o f  research pro
jects looking at industrial policy w hich was funded by E conom ic and 
Social Research C ouncil in the late 1980s.1 T he portfolio covered vari
ous areas o f  industrial policy, the first phase o f  projects looked at the 
im pact o f  industrial policy in Europe and the U K , the second phase o f  
projects looked at examples o f  industrial policy in the U K  and Japan. 
N early all the projects were com parative and there were three projects 
funded on the pharm aceutical industry, one com paring the UK and 
France that was conducted  by a legal scholar (Hancher, 1990), one com 
paring the UK and Germany, and ours, w hich was focused on the UK 
and Japan (Howells and Neary, 1995). Essentially we have been arguing 
four points. Firstly, that the structure o f  the Japanese pharm aceutical 
industry is the main factor in explaining its relationship to governm ent. 
Secondly, that the intricacies o f  the governm ent/industry  relationship in 
Japan, can be explained by reference to Japan’s medical culture. A fairly 
obvious po in t perhaps, bu t no t one that may be obvious to  economists. 
Thirdly, we w ant to argue that the main characteristics o f  the govern
m en t/industry  relationship in Japan, the U K  and probably elsewhere, can 
be deduced from an exam ination o f  three policy areas, patents, pricing 
and the R & D  support policy. These three areas we believe are crucial to 
the developm ent o f  the international competitiveness o f  the pharm aceu
tical industry. Fourthly, that the M inistry o f  H ealth  and Welfare (M H W ) 
has little o r no deliberate industrial policy —  w here an industrial policy 
is defined as a policy o r series o f  policies w hich aim at im proving or 
m aintaining the international com petitiveness o f  an industry.

In this paper I want to draw from o u r research findings to describe 
briefly the curren t state o f  the Japanese pharm aceutical industry and then 
discuss som e aspects o f  policy m aking in the three areas m entioned  
above. Finally, I want to make som e com m ents on recent changes in 
M H W ’s policy towards the Japanese pharm aceutical industry, to illustrate 
the absence o f  an industrial policy.

T h e Japanese P h arm aceu tica l Industry —  a portrait:
Globally Japan is the second largest single pharm aceutical m arket, being 
slightly less than half the size o f  the U nited  States m arket and about four

1 P roject N o. A 4 18 25 4008.
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tim es the size o f  the U K  m arket. In term s o f  production, the grow th o f  
the Japanese pharm aceutical industry has been quite steady since the 
1950s and in the 1970s the Japanese pharm aceutical industry experienced 
few problem s at the times o f  either o f  the two oil shocks. However, as 
Table 1 shows, whilst the U K  industry grew  steadily th roughou t the late 
1970s and 1980s, the Japanese drug com panies experienced problems in 
the m id 1980s. In 1984 and 1985 overall production dropped slightly by 
0.1 per cent and 0.6 per cent respectively, and m ore recently in 1992, 
overall production dropped by 2.2 per cent w hich suggests to some 
observers a degree o f  fragility in the Japanese industry. G overnm ent pol
icy was largely responsible for each o f  these drops in overall production.
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TABLE 1 O u tp u t  o f  th e  U K  a n d  J a p a n e s e  P h a r m a c e u t ic a l  I n d u s tr ie s ,  
1975-1992

Year £  million
U K

$ million
Japan

¥  million $ million
1975 1081 2187 1717 5628
1976 1356 2308 2162 10269
1978 1879 3835 2794 13302
1979 1994 4232 3042 13887
1980 2206 5136 3482 15397
1981 2483 5029 3679 16688
1982 2768 4841 3980 15972
1983 3301 5004 4032 16982
1984 3513 4695 4027 16952
1985 3917 5083 4002 16794
1986 4299 6307 4281 25432
1987 4750 7786 4825 33352
1988 5321 9469 5059 39449
1989 6073 11297 5502 39858
1990 6547 11696 5595 33836
1991 7283 13011 5697 44986
1992 8255 14582 5574 50530
Sourer: Data B o o k .JP M A , Tokyo, 1993.

In term s o f  its structure, Table 2 shows that the num ber o f  Japanese 
com panies has rem ained steady over the past 20 years whilst the num 
ber o f  com panies in the UK industry has been increasing slightly. T he 
reason for this recent grow th in num bers has been the em ergence o f  
b io -tech  venture com panies in the U K. Such com panies have no t 
em erged in Japan and this has been a source o f  concern  to governm ent 
observers. I will com e back to this po in t in a m om ent.

T he m ain feature o f  the structure o f  the Japanese pharm aceutical indus
try is the existence o f  a gradual continuum , w hich goes from the very 
largest companies, such as Takeda and Sankyo, down to the very tiniest 
and there is no obvious breakpoint that would distinguish the m ajor actors
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w ithin the industry from  the smaller actors. T here are 88 m em bers o f  the 
JPM A  (Japan Pharm aceutical M anufacturers Association), and then there 
is a ‘second division’ (The Ethical M anufacturers Association) that covers 
52 more. There are perhaps 10 or 20 o f  the largest m em bers o f  the JPM A  
w hich can be regarded as m ajor actors, in the sense that they have a capac
ity for genuine innovations, bu t it is difficult to distinguish a top group, 
and that makes the structure o f  the Japanese industry quite different to that 
o f  the U K , for example, w here you can clearly point ou t the 3 m ajor 
actors active w ithin the policy field.2

TABLE 2 Num ber o f  Pharmaceutical Companies in the UK and Japan
U K Japan

1975 286 1359
1980 310 1312
1984 326 1367
1987 352 1315
Source: Data B ook, JP M A . 1993.

O n e significant difference in the nature o f  the actors w ith in  the poli
cy field in Japan com pared to that o f  the U K , is the way in w hich most 
o f  the m ain actors o f  the JPM A , are and have been since the 1950s, sole
ly or very heavily com m itted  to drug production. Figures o f  pharm a
ceutical and total turnover for ten leading com panies for 1992-3 are set 
ou t in Table 3. In com parison in the U K , for m ost o f  the post-w ar peri
od, for m ost o f  the com panies, drug production  was only one part o f  the 
com pany’s activities. IC I, Boots, Fisons, for example, were also involved

TABLE 3 Turnover o f  major Japanese owned pharmaceutical 
com panies, 1992-1993
Company Estimated Total % o f total
pharmaceuticals pharmaceutical turnover turnover

turnover contributed by
S million $ million pharmaceuticals

Takeda 5172 6208 83.3
Yamanouchi 2407 3082 78.1
Sankyo — 3438 —
Tanabe 1237 1825 65.4
Fujisawa 2308 2439 94.6
Shionogi 1742 2132 84.6
Daiichi 1474 1698 82.0
Eisai 1705 1952 90.4
Sumitomo 1809 8165 22 2
Taisho — 1759 —
Source: Data B ook, JP M A , 1993.
2 Z eneca , G laxo W ellcom e and  S m ithK line  B eecham .
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elsewhere. Pharm aceutical production  was no t the sole com m ercial ven
ture o f  these com panies, whereas in Japan historically the m ain pharm a
ceutical com panies have only m ade pharmaceuticals.

W hereas the U K  industry has generated a significant trade surplus every 
year since 1945, Japan has always im ported  m ore drugs than she has 
exported and the figures for 1992, included in Table 4, indicate Japan had 
the largest trade deficit for pharmaceuticals o f  any country  in the world. 
Overall only 2.5 to 3.0 per cent o f  total pharm aceutical production is 
exported, a figure w hich has rem ained remarkably constant since the 
1950s. M eanwhile governm ent statistics suggest 7.5 per cent o f  all drugs 
sold in Japan are im ported, a figure w hich underestimates the im portance 
o f  foreign drug  com panies in Japan. Som e estimates report that as m uch 
as one quarter o f  drugs consum ed in Japan com e from foreign companies.

TABLE 4 P h a r m a c e u t ic a l  t r a d e  as a p e rc e n ta g e  o f  in d u s t r y  o u tp u t

U K
%

Exports
Japan
%

U K
%

Imports
Japan
%

1980 33.8 2.7 10.1 7.6
1987 35.5 2.1 18.0 6.8
1992 38.2 3.2 20.9 7.5
Source: Data B ook, JP M A , 1993.

Very recently, there has been som ething o f  a change. Table 5 sets ou t 
the overseas sales record o f  m ajor com panies over the past four or five 
years; m ost o f  them  have increased the percentage o f  the ir p roduction  
that they export. Takeda, for example, has gone up from 5 per cent to 
10 per cent and Fujisawa from  5 per cent to 8 per cent in the period 
1988-1992. You can draw  a line beneath  the top 10 com panies on Table 
5 and show that their export perform ance over the last four years has 
increased and has increased fairly substantially. O f  course these figures 
are no th ing  like the figures o f  the export record o f  the U K  industry, bu t 
nevertheless there is an im provem ent here, and one m ight ask is this 
im provem ent the result o f  an industrial policy that the M H W  has p u r
sued in the 1980s? This question I will retu rn  to.

I w ould like, at this stage, to com m ent further on the internationalisa
tion  o f  the pharm aceutical industry. It seem ed that towards the end o f  the 
1980s and in the early 1990s a m ajor change was taking place in the 

Japanese industry. Japanese com panies all o f  a sudden seem to be acquir
ing foreign com panies, both in the U nited  States and in Europe, and 
building R & D  and production facilities abroad. In the UK, there was the 
decision o f  Eisai to invest in R & D  at University College London, 
Fujisawa’s activities in Edinburgh and Y am anouchi’s research efforts in 
O xford. A survey conducted  for the JPM A , published in 1994, showed
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that over the past four years the overseas activity o f  Japanese based phar
maceutical com panies had increased substantially O f  its 66 Japan based 
m em bers, 38 were conducting  research overseas in 1993 com pared to 30 
and 16 in  1991 and 1989 respectively. Furtherm ore, 20 com panies had 
production facilities abroad in 1993, some 54 factories in all, o f  w hich 35 
are in the Asia/Pacific region, 11 in Europe, and 4 in N o rth  A m erica.3 
So, there was som e evidence o f  the Japanese pharm aceutical industry cre
ating an international presence, bu t over the last 2-3  years, as the drug 
industry has lost g round domestically, and as the econom y as a w hole has 
moved into recession, this process has no t continued. T here has been no 
recent news o f  foreign acquisitions, or the establishment o f  research or 
production facilities abroad. Despite the trend o f  the late 1980s, Japanese 
drug com panies are still locked into the Japanese m arket, rely heavily, or 
even exclusively on production o f  pharm aceuticals sold in Japan, and this 
is also true o f  the foreign com panies in Japan. Foreign com panies are in 
Japan to sell drugs there, no t to produce them  for sales elsewhere, unlike, 
for example, the case o f  U nited  States com panies based in the U K . Both 
the dom estic industry and the foreign com panies based in Japan are weak 
in negotiations w ith governm ent. T hey  m ust pay very close attention to 
the effect o f  governm ent directives. Japanese com panies historically have 
no t been able to m ove in to  o ther areas o f  activity, either im m ediately or 
over a period o f  time. Foreign com panies in negotiation w ith govern
m ent cannot credibly threaten M H W  w ith withdrawal on  the Japanese 
m arket and such a threat w ould no t be taken seriously.

M H W  then has been m ore able to  im pose policy on the Japanese 
industry than, for example, have m inistries in European countries.

T h e C ultural C o n tex t
T he M inistry o f  Health and Welfare (M H W ) was form ed in 1938 from 
the health-care related divisions o f  the H om e M inistry, at the tim e w hen 
Japan was becom ing  heavily involved in the war in C hina and w hen 
there was great concern  about the health o f  the rural citizens w hose sons 
were form ing the backbone o f  the Japanese arm y It was M H W ’s brief, 
in the 1930s, to pro tect and prom ote the health o f  the Japanese people 
and that essentially continues to be the role o f  M HW . Put ano ther way, 
M H W  then and th roughou t the post-w ar period  was m uch m ore o ri
ented to the custom ers than to  the producers. It has a m uch w ider b rie f 
than the D epartm ent o f  H ealth in the U K , and is rather like the 
D epartm en t o f  Health and Social Security used to be, except that the 
M H W  is a m uch m ore integrated m inistry than the DHSS ever was. 
M H W ’s attitude towards the healthcare industry in general is one o f

3 R ep o rted  in  th e  Yakuji N ew s. 11 February  1994. T h e  fou r o th e r  factories w ere located  else
w here  in the w orld . In 1991 there w ere only  fou r factories in E urope an d  tw o  in th e  USA.



control. It aims to control the activities o f  the pharm aceutical industry 
and the m edical profession. It is concerned  w ith  policing rather than 
prom oting . T here  are m any in Japan active in the industry w ho  w ould 
argue that this attitude is inherited  from  the days w hen  the M H W  was 
m ade up from  divisions o f  the H om e Ministry, w hich  in pre-w ar Japan 
notably controlled the police force.

Supervision o f  the pharm aceutical industry is only a very tiny part o f  
M H W ’s overall activity. T he Pharm aceutical Affairs Bureau is small, its 
budget in 1992 am ounted  to less than 0.5 per cent o f  the m inistry’s total 
budget and the econom ic affairs section w hich attem pts to conduct an 
industry policy o f  sorts, is only a small part o f  the Pharm aceutical Affairs 
Bureau. N evertheless, it has very jealously pro tected  its righ t to  super
vise the industry to  the exclusion o f  all others, and that o f  course 
includes the M inistry o f  International Trade and Industry (M ITI).
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TABLE 5 O v e rse a s  sa les o f  20 J a p a n e s e  p h a r m a c e u t ic a l  m a n u f a c tu re r s
Company

¥  million

1988
% o f  

total turnover ¥  million

1992
% o f 

total turnover
Takeda 30,235 5.2 59,147 10.5
Tanabe 32,959 16.8 41,192 19.5
Sankyo 7,349 2.4 32,062 8.0
Fujisawa 10,559 5.1 22,224 9.4
Daiichi 8,417 5.0 18.563 9.2
Yamanouchi 17,399 9.4 16,052 6.6
Kyowa Hakko 17,656 15.2 13,765 11.0
Eisai 6,992 3.8 10,010 4.6
Meiji Seika NA — -9,964 4.2
Chugai 5,217 4.2 5,731 4.0
Yoshitomi NA — 3,138 3.7
Green Cross NA — 2,797 3.5
Shionogi 1,353 0.6 2,448 1.0 .
Taisho Pharm 1,547 1.1 1,952 1.0
Kaken 768 1.8 1,773 2.6
Dainippon 1,267 1.6 1,285 1.1
Mochida 557 1.1 765 1.2
O no Pharm NA — 743 0.8
Banyu 1,028 1.1 650 0.6
Tsumura 326 0.4 289 0.3
Source: Data B ook , Jl'M A , 1993.

P o licy  Areas
I w ant to tu rn  next to  look briefly at three areas: patents; R & D  pro
m otion  policy; and pricing policy and to ask the question, is there any 
evidence, in these areas, o f  M H W  prom oting  the pharm aceutical indus
try and attem pting  to  enhance its in ternational com petitiveness.
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a) Patent Policy
U ntil 1976 only process pro tection  was available for pharm aceuticals in 
Japan, although w ith  the reversal o f  the onus o f  p roof.4 This system did 
no t reward investm ent in to  genuine innovation; com panies were simply 
encouraged to copy rivals, w h eth er at hom e or abroad. W here copying 
was no t possible, it was very easy for com panies to  get approval in Japan 
for drugs that had already been approved overseas. Profits could be m ade 
from the sales o f  these drugs w ith in  Japan, bu t there was really no  export 
potential. This was no particular problem  as the dom estic m arket was 
grow ing very rapidly in  the 1950s and 1960s, particularly in the 1960s 
after Japan adopted a health insurance system w hich ensured that v irtu 
ally all the population  o f  Japan had access to cheap health care.

M H W  was no t particularly interested in prom oting the industry, its 
main b rie f  was to provide healthcare to the Japanese citizens, and its hos
pitals were getting drugs produced in Japan fairly cheaply In 1976 the 
patent system was revised to allow full product protection for 15 years, 
but in the later 1970s and in the early 1980s protests em erged w ithin  the 
industry that the increasing length o f  clinical trials was cutting  dow n 
patent protection. T hey  argued that they were receiving p oo r returns for 
any R & D  investm ent that they were m aking. T he industry was dem and
ing patent restoration, just like its counterparts in the U nited  States and 
Europe. T he cam paign was apparently successful and in 1988 a law was 
enacted w hich allowed ‘patent term  restoration’ for up to five years.

T he m ain reason for the earlier changes, in the 1970s, was the per
ceived need to  b ring  Japanese patent law in line w ith  the rest o f  the 
O EC D . It was no t due to pressure from  the industry w hich  was opposed 
to the changes. By the m id 1970s M IT I ju d g ed  that a) international 
pressure could be resisted no m ore, and b) it was, in any case, in the long 
term  interest o f  Japanese industry  for the patent law to be changed.

In the 1980s the JPM A  had cam paigned vigorously for patent restora
tion, bu t after a long cam paign had almost given up hope that the 
M H W  w ould respond to its dem ands. Very quickly M H W  changed its 
m ind and announced its support for the policy. T he  m ain reason here 
was, I believe, to head o ff criticism  in W ashington concern ing  Japan’s 
lack o f  pro tection  o f  intellectual property  rights, by b ring ing  Japan into 
line w ith  U nited  States policy. A secondary reason was to persuade the 
Japanese pharm aceuticals industry that M H W  really did take the indus
try ’s interests seriously, despite the sw ingeing price cuts that were being 
introduced at the time.

4 N orm ally  in a pa ten t in frin gem en t action  th e  onus is o n  th e  paten tee  to  prove to  th e  c o u r t  that 
his pa ten t has been  in fringed . Reversal o f  onus o f  p ro o f  m ean t that, w here  a c o m p o u n d  was 
new, Japanese cou rts w ou ld  assum e th a t it was p roduced  by th e  p aten ted  process unless th e  p e r
son accused o f th e  in frin gem en t cou ld  prove o therw ise.
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b) R & D  Promotion
As patent policy was changing there were parallel changes being  m ade 
in R & D  prom otion  policy. In Japan, as elsewhere, from  the early 1980s 
m any branches o f  governm ent started to  take an active interest in the 
prom otion  o f  b io-technology  policy. M IT I and later M H W  were con
cerned  that Japanese com panies in general and Japanese pharm aceutical 
com panies in particular, were n o t taking up this new  technology. In the 
early 1980s there was no evidence o f  the b io -tech  venture com panies 
that w ere apparently popping  up all over the place in the U n ited  States 
and to  a lesser extent in Europe. To try and com pensate for this M IT I 
took  a lead w ith  the creation o f  som e b io -technology  projects as part o f 
its ‘N ex t G eneration’ series o f  research projects, launched in 1981. Soon 
after that M IT I sponsored the creation o f  B ID EC , the B io-technology 
D evelopm ent C entre, w hich included am ongst its supporters som e 
pharm aceutical com panies. By the m id-1980s it seem ed as though 
M IT I was taking the lead in the field o f  b io -technology  prom otion .

M H W  felt it had to respond to this encroachm ent on to  its territo ry  by 
reassuring the pharm aceutical industry that it was concerned about its 
future, despite the price cuts that were being im posed, so it launched its 
own series o f  R & D  prom otion  initiatives from the m id 1980s. In 1986 
the H ealth Science Foundation was launched, essentially to encourage 
com m unication betw een governm ent research institutions, industrial 
research institutions and universities. It had som e m oney o f  its ow n that 
it used to sponsor specific projects, mainly on  age related disease. There 
was also a loans project w hich aim ed at providing capital to enable com 
panies to develop b io-tech research o f  a kind that w ould otherw ise be too 
risky to fund by themselves. A series o f  jo in t research projects were 
launched in w hich M H W  supported the creation o f  a venture capital 
company, form ed by tw o o r m ore Japanese pharm aceutical companies. 
T he aim  was to establish tw o or three o f  these com panies every year and 
the program m e as a w hole was to last seven years, so that by the end o f  
it there would be as m any as 20 com panies active in different areas. T he 
first project, launched in 1987, was one on drug delivery systems, and the 
lead com pany was Eisai. Later there were projects on  skin graft research, 
artificial b lood vessels and o ther areas. Overall the aims o f  this policy 
were; to encourage co-operation  betw een pharm aceutical com panies 
w hich h itherto  had m ainly been com peting w ith  each other; to  create 
equivalents to the venture capital b io-tech com panies o f  the U nited 
States and Europe; and to encourage links betw een universities and 
industry, an area in w hich Japan was considered to be backward.

W hat is interesting is that these policies were no t the result o f  
dem ands from the pharm aceutical industry. T he  industry, particularly in 
the late 1980s, was very suspicious o f  M H W ’s m otives and sceptical o f  
the im pact that these projects m ight have on the ability o f  the pharm a
ceutical industry to com pete abroad.
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We were interested in our research to try and look at infra-structural 

projects and chose as a case study culture collection policy. Public sec
to r culture collections play a w ide role in the developm ent o f  b io -tech - 
nology related industries bu t four functions are clear. T hey are places 
w here standard types o f  m icrobial organisms can be lodged, they pre
serve know n types for future use, they can identify strains sent for analy
sis and they can provide inform ation about, o r the facilities for, patent 
protection . A lthough the Spinks R e p o rt highlighted the need for a co
ordinated system o f  national culture collections in the U K  and funding 
to assure its long term  future, its recom m endations were no t im ple
m ented. T he public sector system remains w ith o u t a coheren t structure 
and is poorly funded. In contrast, the system o f  culture collections in 
Japan is well cared for. This is no t the result o f  a single coheren t policy 
but the efforts o f  the Science and Technology Agency, M IT I and the 
Japan Federation of C ulture  C ollections ensure that overlapping policies 
m aintain three m ajor collections, that in the Institute for Ferm entation , 
Osaka (IFO ), the C ulture  C ollection  o f  M icro-organism s (C C M ) in 
R iken  and the Patent M icro-organism  D epository  U n it (PM D U ). Each 
o f  these has extensive holdings and though they are funded and function 
differently, they play com plem entary  roles. In o ther words, this is an area 
o f  excellent infrastructural central governm ent; a very good exam ple o f  
w hat industry /public  sector co-operation  can achieve.

c) Pricing Policy
Japan operates a fee for service system. A docto r in a clinic o r hospital 
is reim bursed for treatm ent based on a points system. T he  m ore tim e- 
consum ing a treatm ent, o r the m ore com plex the treatm ent is, the m ore 
points he o r she gets. T here  is full reim bursem ent at the list price for 
each drug dispensed and it is still usual for the docto r o r hospital to both 
prescribe and dispense m edicine. As one observer w riting  in the 
Financial T im es observed recently, every tim e a docto r w rites a pre
scription, he is w riting  h im self a cheque, because although the listed 
reim bursem ent price is fixed, the wholesale price is not. In the m id- 
1980s, the average m argin for a docto r was reckoned to be 22 per cent, 
the wholesale m argin 12 per cent, w ith  66 per cent o f  the costs going 
back to the m anufacturer. Patented products w ith few com petitors will 
hold their prices well, in o ther sub-m arket sectors, such as antibiotics, 
salesmen will need to discount aggressively to get sales.

Profits on the sale o f  drugs are an significant part o f  the incom e o f  all 
m edical institutions, bu t are particularly im portan t for the small hospi
tals and clinics. In 1987 an M H W  survey estim ated that 37 per cent o f  
the incom e of the smallest clinics, m ainly single physician clinics, came 
from drug  sales. Both small clinics and small hospitals have com e to rely 
increasingly on drug profits as the treatm ent points system has no t been
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increased in line w ith  the increase in costs. M H W  contests that, they do 
no t accept that the ir review  o f  the points system is inadequate, but 
M H W  has no t until very recently adm itted  that there should be any per
m itted m argin o f  profit on drug dispensing. Since the curren t system 
was in troduced in the 1950s, M H W  has done a periodic survey o f  prices 
and tried  to cut the listed prices to reduce the m argin that doctors and 
wholesalers were getting. Table 6 sets ou t the price cuts that have taken 
place over the period  1969-1994. I f  we look at the price cuts in the 
1970s we can see they w ere relatively small, 3-5  per cent, bu t as we get 
in to  the 1980s, the price cuts becom e m uch larger, and even in to  the 
1990’s, only slightly less than 10 per cent.

TABLE 6 Reim bursem ent price TABLE 7 R eim bursem ent price
revision 1969--1994 revision 1969-1992
Overall percentage reductions Drugs as a proportion o f health care cost
January 69 5.6 Year Percentage
August 70 3.0 1981 38.7
February 72 3.9 1982 34.1
February 74 3.4 1983 35.1
January 75 1.6 1984 30.9
February 78 5.8 1985 29.1
June 81 18.6 1987 30.8
January 83 4.9 1988 28.2
March 84 16.6 1989 32.1
March 85 6.0 1990 29.6
April 86 5.1 1991 30.8
April 88 10.2 1992 29.1
April 90 
April 92 
April 94

9.8
8.1
6.6

C om piled  from Yakuji H andbook , 
Yakugyo Jihosha, 1987-94.

C om piled  from successive editions o f  
Yakuji H andbook , Yakugyo Jihosha, 1987-94.

This policy has been successful in one sense; it has cut the cost o f  
drugs as a p roportion  o f  the health care budget (set ou t in Table 7) from 
w hat was nearly 40 per cent in 1981 dow n to  around 30 per cent by the 
late 1980s—early 1990s. N ow  it is believed it is the aim o f  M H W  to cut 
it dow n still fu rther to 20 per cent by the end o f  the 1990s.

T he  price changes in the 1980s provide the contex t for the so-called 
industrial policy. In the 1980s N H I prices w ere reduced by a cum ulative 
61.4 per cent. This was a tim e w hen M IT I was devising its b io-tech 
developm ent policies that were attracting the attention  o f  the pharm a
ceutical industry  To m aintain contro l o f  its ow n industry it was im per
ative that M H W  adopt its ow n industrial policy and so a package o f  
policies were pu t together in the m id-1980s. T he  policies to  launch the
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H ealth  Science Foundation, the paten t te rm  restoration policy, the 
launch o f  the loans system and capital assistance projects, should be seen 
in the contex t o f  this in ter-m inisteria l com petition , ra ther than as evi
dence o f  M H W ’s concern  for the in ternational health o f  the pharm a
ceutical industry.

In the late 1980s and early 1990s, the Japanese industry  argued that its 
health was being seriously dam aged by these massive price cuts and that 
if  the Japanese industry was going to  com pete internationally, there 
w ould have to  be fundam ental revision o f  the price control system. In 
particular, they argued that the way o f  calculating the dow nw ard price 
revisions, had to  be changed. T hey  w anted a system that perm itted  the 
existence o f  a m argin for wholesalers and the doctors at around 20 per 
cent. M H W  com pletely resisted these dem ands and refused to  consider 
them  seriously until 1991, w hen  it announced  its decision to  adopt the 
w eighted average system, bu t only to  allow an initial m argin o f  15 per 
cent and that this m argin w ould only be reduced over the decade to 13 
per cent in 1994, 11 per cent in 1996 and 10 per cent in 1998, w hen 
the system w ould  be reviewed and revised.

It looks as though  the industry had lobbied effectively. But was this 
really the case? In late 1990 the Japanese governm ent cam e under 
intense pressure from  the U n ited  States; the Structural Im pedim ent 
Initiatives (SII) talks were creating pressure to break keiretsu links by the 
enforcem ent o f  the rulings o f  the Fair Trade C om m ission (FTC). O ne 
set o f  rulings that was taken up insisted that the Japanese pharm aceuti
cal producers should abandon their ‘restrictive practices’, a com plex sys
tem  o f  rebates and allowances that b o und  the wholesalers to the p ro 
ducers. FT C  argued that this abuse o f  dom inant position should end and 
that the wholesalers should be free to  set the ir ow n margins. So it was 
really as a result o f  pressure from  the U n ited  States that the policy 
changed rather than as a result o f  industry pressure. In fact the change 
o f  the system does no t seem  to have m ade a great deal o f  difference. In
1992 the price reductions were m arginally less than previously, 8.1 per 
cent, com pared to 9.8 per cent. A lthough at the same tim e som e con 
cession was m ade prom ising to  give better prices to  products that were 
innovative, very useful o r o f  lim ited marketability. However, few drugs 
have been given the ‘innovative’ or ‘very useful’ prem ium s, none o f  the 
products in troduced in 1994 for example, and only three have been 
given the lim ited m arketability prem ium , w hich for obvious reasons is 
no t particularly encouraging to R& D .

C urrent and Future Issues
T he price reductions o f  A pril 1994 am ounted  to 6.6 per cent overall, 
but as usual the b ru n t o f  price reductions was bo rne  by those products 
m ost heavily discounted; antibiotics prices w ere reduced by an average



o f  12.7 per cent. M ore disturbing, was that M H W  also decided to 
reduce the prices o f  tw o classes o f  drugs, apparently ju st on the basis that 
they were generating high profits for producers (and high costs for the 
consum ers), rather than because there was any evidence o f  discounting 
below  N H I prices.

Two cholesterol level lowering products, Sankyo’s M evalotin (the block 
buster top seller o f  1993 w ith sales o f  ¥60 .6  billion —  $606 million 
approx), and Lipovas from Banyu (1993 sales ¥14  billion —  $140 million 
approx) both  had their prices reduced 12.2 per cen t.3 M oreover interfer
ons produced by R oche, Sum itom o, Daiichi and Yamanouchi had their 
prices reduced by 22.7 and 13.5 per cent. If  these reductions are includ
ed the overall impact o f  the price changes o f  1994 is closer to 7.6 per cent 
no t m uch less than 1992. T he price cuts imposed on alpha interferon pro
ducers are especially unusual as this reduces the price o f  one o f  the first 
fruits o f  the application o f  bio-technology. T he reassurances from  M H W  
about its desire to prom ote the industry seem less convincing now.

B ut there are o ther clouds on the horizon . Already M H W  has aban
doned  the ‘fee for service’ reim bursem ent system in long stay hospitals 
for the aged and replaced it w ith  a ‘flat daily fee’ system. U n d er the lat
ter system there is an incentive to  prescribe fewer drugs and to  prescribe 
generics w here appropriate. R eports suggest that d rug  consum ption in 
these hospitals has fallen by as m uch as 40 per cent. T here are plans to 
ex tend  the schem e to  m ental hospitals and to study o ther areas in w hich 
it m ight be im plem ented. R estrictions w ere placed on doctors freedom  
to prescribe vitam ins and tonics to outpatients from O cto b er 1994 and 
from  the same date only ten prescriptions to  any one patient will be 100 
per cent reim bursable, the eleventh product onwards will only be reim 
bursed at 90 per cen t o f  the list price.

T he  M H W  has for some years now  been supporting  a cam paign to 
encourage the separation o f  prescription and dispensing. Figures for
1993 indicate that 16.3 per cent o f  prescriptions were no t dispensed by 
doctors and in the specially targeted areas o f  Saga, Fukuoka and Akita 
the ‘separation rate’ is over 30 per cent. It is part o f  M H W ’s grand 
design to push the overall ‘separation rate’ up to 50 per cen t by the end 
o f  the decade. Early reports suggest that w here ‘separation’ was in effect 
patients were receiving prescriptions for 2-3  drugs rather than 4-5 m ed
icines to take hom e w ith them .

Both o f  these policies are consistent w ith  the aim o f  reducing the cost 
o f  drugs from 30 per cent to 20 per cen t of the health care bill, but they 
are no t consistent w ith  the industry p rom otion  policy. Ironically these 
policies may be encouraging a m ore in ternational policy in the m ajor
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5 Sales o f  M evalotin  w ere up 16 p er cen t on  th e  p revious year and  Lipovas up 250  p er cen t on 
1992. Figures from  Yakuji N ew s, I January  1994.
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com panies as they try to  escape the restrictions and price reductions 
im posed w ith in  Japan. H ow ever until recently Japanese com panies have 
lagged som e way behind their N o rth  A m erican and European com peti
tors in the am ount they have spent on  R & D  as a p ro portion  o f  total 
sales. Even now  m ost Japanese com panies only spend com paratively 
small absolute sums on R & D  com pared to  their m ain rivals. T he  only 
way they m ight be able to  alter this in the short term  w ould be through 
m ergers o r strategic alliances betw een Japanese com panies, or, less real
istically, by creating similar links betw een Japanese and non-Japanese 
com panies. Som e observers predict the im m inen t restructuring o f  the 
industry and talk o f  an alliance betw een Shionogi, Y am anouchi and 
Chugai. O n  the o ther hand there have been predictions o f  an im m inent 
restructuring o f  the Japanese pharm aceutical industry since 1968 w hen 
the JPM A  was form ed bu t no  real change has taken place.

In term s o f  its policy towards the industry, there was a tim e in the 
1950s and 1960s w hen  M H W  health policy benefitted the dom estic 
pharm aceutical industry. However, the prim ary aim o f  the policy was 
no t industry  p rom otion  bu t industry pro tection . From  the m id 1980s 
M H W  has sought to characterise its policy towards the industry as 
aim ed at p ro m o tin g  the industry ’s in ternational com petitiveness. 
C hanges to  the patent law and the b io-technology  p rom otion  policy 
may have achieved this to som e degree. H ow ever the cost con tainm ent 
agenda was always o f  greater p rio rity  and its im pact has cross cut and 
w orked against the p rom otion  policy. This has been the case in the early 
1990s and it is hard to im agine any new  prom otion  policies in the rest 
o f  the decade. Pharm aceutical com panies, particularly the top ten, co n 
tinue to  report healthy profits despite cost containm ent. M eanw hile the 
price cuts are causing problem s for doctors in their clinics, changes in 
the w holesale system are pushing m any small hospitals fu rther in to  the 
red and the wholesale sector is rapidly restructuring. T here is no sym
pathy dom estically for policies that m ight enable the  m ajor com panies 
to generate still h igher profits and international scrutiny o f  Japan’s indus
trial policies will m ake it hard for M H W  o r any o ther m inistry to cre
ate a p rom otion  program m e that m ight be seen to  give Japanese drug  
producers an ‘unfair’ advantage at hom e or abroad. If  a Japanese drug  
com pany is to succeed in m aking a m ajor im pact internationally it will 
need no t only the products bu t also to  escape from the structure o f  the 
Japanese m arket and the restrictions o f  M H W  control.
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US Industrial Policy and the 
Pharmaceutical Industry
Professor F M Scherer
In trod u ction
M y assignment is to  stake ou t the m etes and bounds o f  US industrial po l
icy towards the pharm aceutical industry I begin by confessing astonish
m ent over Professor N eary ’s observation, on  page 22 o f  this book, that 
pharmaceuticals account for betw een 20 and 30 per cent o f  Japanese 
health care expenditures. In the U nited  States, the com parable num ber is 
nearer 7 per cent. Yet 7 per cent o f  14 per cent —  the fraction o f  US 
gross dom estic product devoted to health care —  continues to be a siz
able num ber, m aking the pharm aceutical industry an im portan t focus o f 
public policy.

Like Japan, the U nited  States has no th ing  discernible as a w ell- 
th o u g h t-o u t industrial policy toward pharmaceuticals. R ather, w hat one 
finds is a hodge podge o f  som etim es consistent, som etim es inconsistent 
instrum ents. T he instrum ents include governm ent research and develop
m ent provision and subvention, intellectual property laws, the regulation 
o f  product quality, and controls or limits on the reim bursem ent o f  phar
m aceutical purchases by various governm ent agencies.1 Let m e take these 
up in turn.

R esearch  and D e v e lo p m e n t Su p p ort
T he A m erican pharm aceutical industry is extrem ely research intensive. 
Indeed, o f  all the civilian sector four-d ig it m anufacturing industries in 
the U n ited  States, it is the m ost research intensive, devoting in recent 
years 16 to 17 per cent o f  its sales revenues to  research and developm ent. 
In 1992 th e  co rp o ra te  m em bers o f  the U S P harm aceu tica l 
M anufacturers Association spent $9.1 billion on research and develop
m ent in the U n ited  States, along w ith  $2.04 billion overseas (PM A, 
1993). D uring  the 1980s, as Figure 1 suggests, there was an acceleration 
o f  R & D  spending grow th. T h e  diagram  is on  sem i-logarithm ic coord i
nates, so grow th at a constant rate w ould be shown by a straight-line 
trend. T he  real (i.e., constant-dollar) rate o f  grow th d u ring  the 1980s 
was an extraordinarily rapid 10.6 per cent per annum . For the totality o f  
all industries tracked by the U S N ational Science Foundation, the com 
parable figure was 4.3 per cent. O ver the longer 1961-1990 interval, the 
real rate o f  pharm aceutical R & D  grow th was 6.9 per cen t per year.

1 For a fuller d eve lopm en t o f  m y analysis, see F M  Scherer, ‘P ricing, Profits, and  T echnological 
Progress in the Pharm aceutica l Industry,’ Journal o f  Economic Perspectives, vol.7 (S um m er 1993), 
pp. 97-1 IS; and  Industry Structure, Strategy, and Public Policy, (H arper-C o llin s , 1995), C h a p te r  9.
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F I G U R E  1 T re n d s  in  U S  p h a r m a c e u t ic a l  in d u s t r y  R & D

C om plem enting  R & D  outlays o f  the pharm aceutical m anufacturers 
are various expenditures from  Federal G overnm ent sources. T h e  Federal 
G overnm ent’s support is m ainly for basic pharm aceutical infrastructure 
research. T hat is to  say, the governm ent provides grants to academic 
investigators, and it also perform s in -house research, especially at the 
N ational Institutes o f  H ealth, upon  w hich the pharm aceutical m anufac
turers build.

It is difficult to  be certain exactly how  m uch infrastructure research 
there is. In 1991, the N ational Institutes o f  H ealth  were au thorized  to 
spend $7.7 billion on research and developm ent (N ational Science 
Foundation, 1992). Sifting through the various N IH  budget categories 
and those o f  o ther US federal governm ent agencies, I have attem pted to 
determ ine how  m uch m ight be relevant directly o r indirectly to phar
m aceutical m anufacturers. M y estimate, probably biased on the high 
side, is that $4.8 billion o f  N IH  basic research support were m ore o r less 
germ ane to  the interests o f  the pharm aceutical industry. In addition, 
$260 m illion o f  N ational Science Foundation grants were for the b io 
logical sciences, and therefore potentially relevant to  pharm aceuticals, 
along w ith  som ething on the order o f  $1 billion by o ther agencies.

This basic infrastructure research support is very im portan t to  the 
industry. D u rin g  the late 1980s Edw in Mansfield, a w ell-know n
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A m erican econom ist, queried  a sizable num ber o f  industrial R & D  deci- 
sion-m akers concern ing  the relevance o f  academic research to  the devel
opm ent o f  specific new  industrial products (Mansfield, 1991). For the 
pharm aceutical industry, he learned that 27 per cent o f  the new  prod
ucts sam pled could no t have been developed had there no t been u n d er
lying academ ic research. In addition, 29 per cent o f  the o ther new  phar
m aceutical products were significantly facilitated by the existence o f  aca
dem ic in frastructure research. A cadem ic research was found by 
M ansfield to be m ore im portan t to the em ergence o f  new  com m ercial
ized products in pharm aceuticals than in o ther surveyed industries such 
as com puters, instrum ents, electrical equipm ent, and metals.

A nother significant aspect o f  Federal G overnm ent financial support is 
for training. Substantial train ing grant program m es are adm inistered by 
the N ational Institutes o f  H ealth and the N ational Science Foundation. 
In 1989 those agencies had train ing grants outstanding to  roughly 7,800 
students at the pre-doctoral level and to  6,600 post-doctoral researchers 
(Office o f  Technology Assessment, 1993). T he total cost o f  this grant 
support was approxim ately $327 m illion. I am told by pharm aceutical 
m anufacturers that they seek to hire for senior research staff positions 
individuals w ho have no t only received PhD  degrees, usually w ith 
Federal grant support, bu t w ho  have also com pleted post-doctoral stud
ies, again typically w ith  Federal grant support. As head o f  the P hD  pro
gram at H arvard’s K ennedy School, I can attest that the situation in biol
ogy and the o ther physical sciences is quite different from that in the 
social and policy sciences. Very few o f  our PhD  students have federal 
grant support, and post-doctoral funds are virtually non-existent. In 
biology, on  the o ther hand, m ost students at top  universities are covered 
in one way o r ano ther by federal grants.

T he  Federal G overnm ent has been m uch less active in providing 
direct research subsidies to the pharm aceutical m anufacturers. Indeed, 
the am ount o f  d irect subsidy has typically been so low that in m ost years 
the exact figure has been suppressed in N ational Science Foundation 
survey reports (N ational Science Board, 1993). For the years w hen  the 
data w ere no t suppressed, the Federal governm ent con tribu tion  was 
reported  to  be in the range o f  $1 to 3 million.

To be sure, in the distant past, one can find examples o f  m ajor Federal 
G overnm ent initiatives. T he  m ost im portan t case is penicillin during  
W orld War II. After the results obtained by O xford ’s H ow ard Florey and 
Ernest C hain  were transferred to the U nited  States, the techniques for 
m ass-producing penicillin in  corn steep liquor were w orked ou t at a US 
D epartm ent o f  A griculture laboratory. P roduction contracts were let to 
some 20 com panies, w ho  later becam e the nucleus of the US antibiotics 
industry (Federal Trade C om m ission, 1958). T he large quantities of 
penicillin they produced w ere used m ainly for the treatm ent of com bat
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injuries during  the War. After the War, o f  course, penicillin becam e 
w idely available for the civilian population.

Patents and O th er In tellectu al P rop erty  R igh ts
For the m ost part, however, the pharm aceutical industry received v irtu 
ally zero research support from  the Federal G overnm ent. This is in 
m arked contrast to  m ost o th e r US high-technology  industries such as 
aircraft engines, aircraft, sem iconductors, and com puters, all o f  w hich 
have benefitted from  considerable Federal G overnm ent research con
tract funding. This was a m atter o f  conscious choice. T he pharm aceuti
cal m anufacturers did no t w ant to receive research subventions from the 
Federal G o v ern m en t. T h e ir  m otivation  stem m ed  from  Federal 
G overnm ent patent policy. U n d er the patent policies prevailing in the 
health science fields until 1980, if  the Federal G overnm ent provided 
research and developm ent support to a company, any patents resulting 
from the research w ould either go directly to the Federal G overnm ent, 
o r the Federal G overnm ent w ould at least receive a non-exclusive anti 
transferable license from  the contractor. T he pharm aceutical com panies 
were extrem ely reluctant to accept Federal grants and contracts under 
these conditions. Indeed, in 1962, w hen the D epartm ent o f  H ealth, 
Education , and Welfare began insisting that it receive patent rights on 
new  chem ical entities synthesized by academ ic researchers and tested for 
pharm acological efficacy by drug  com panies, the com panies abruptly 
ceased screening and testing those substances (H arbridge H ouse, 1967).

In the ir unwillingness to  accept contract ties w ithou t full patent 
rights, the pharm aceutical com panies were influenced by their experi
ence following W orld War II. T hey  had patent pro tection  on neither 
penicillin no r streptom ycin, and tough  price com petition  em erged 
am ong the m any producers o f  bo th  w onder drugs. In contrast, w hen 
they m anufactured substances such as aureom ycin, tetracycline, and 
chlorothiazide on w hich they held patent rights, price com petition  was 
m uch m ore restrained, and profits were generous. T he im plication was 
obvious: contracts w ith the governm ent that m ight lead to widespread 
patent licensing w ere to be avoided.

As this discussion suggests, patents are considered extrem ely im por
tant by the pharm aceutical m anufacturers. In a survey o f  650 industrial 
research and developm ent executives conducted  by a group o f  scholars 
at Yale University a decade ago, only three industries am ong the 130 
surveyed accorded m ore im portance to  patents than did the pharm a
ceutical industry, and two o f  those three were industries in w hich only 
a single, possibly atypical, response was elicited (Levin et al., 1977).

T he reasons are fairly straightforward. B ring ing  ou t a new  pharm a
ceutical entity in the 1980s required research, developm ent and testing 
expenditures averaging $125 m illion. A lm ost all o f  that R & D  activity
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was devoted to obtaining inform ation: first, inform ation on w heth er a 
chem ical en tity  had reasonably interesting therapeutic properties; then, 
th rough  clinical trials, inform ation on w heth er the entity  w orked in 
hum an beings and w h eth er it was safe. O nce  the requisite inform ation 
was available, absent patent pro tection  or som e similar b arrier to  im ita
tion , ano ther com pany could appear, spend perhaps $1 m illion on 
chem ical engineering, duplicate the m olecule, and sell it in com peti
tion. In o ther words, the costs o f  im itation in pharm aceuticals are extra
ordinarily low  relative to  the costs o f  original innovation.

T h e  im balance betw een  original innovation costs and im itation  costs 
is m uch greater than in o ther h igh-technology industries. C onsider 
sem iconductors. An electronics specialist firm  can devise a new  m icro
processor chip. A nother firm  can try to im itate that chip, bu t first it has 
to  do chip layout and m icrocode engineering. Second, it m ust translate 
its chip layout plans in to  photoresist mask designs and test them  careful
ly to  ensure that the electronic functions are accurately em bodied  and 
short circuits have been avoided. T hen  it has to establish pilot plant pro
duction  and, w hen full-scale production  com m ences, it m ust m ove 
dow n a steep learning curve, at the beg inning  o f  w hich the cost per 
good chip is perhaps $300, progressing dow nw ard until the cost per chip 
is less than $3. All o f  these necessary expenditures m ean that im itators’ 
fron t-end  costs approxim ate those o f  the original innovator, and in addi
tion , the im itator operates at a substantial tim e disadvantage.

Again, in pharm aceuticals, the R & D  expenditures go m ainly to  dis
covering inform ation, on  the basis o f  w hich  subsequent im itators can 
free-ride o r cheap-ride. Because patent pro tection  was considered so 
im portan t to  the pharm aceutical m anufacturers, they simply refused to 
take research m oney from  the governm ent because it m eant a forfeiture 
o f  the ir intellectual property  rights.

G radually that has changed. N ew  paten t policies were adopted fol
low ing the Stevenson-W ydler Act o f  1980. N ow  com panies receiving 
Federal R & D  funding can obtain exclusive patent rights to products that 
em erge from  the research. As a consequence, pharm aceutical houses 
now  accept m odest am ounts o f  Federal research support, som etim es in 
the form  o f  direct grants, som etim es through so-called C R A D A s, that 
is, C o-operative R esearch and D evelopm ent Agreem ents. In 1990, the 
N ational Institutes o f  H ealth obligated approxim ately $238 m illion for 
clinical testing, usually o f  drugs orig inated  by pharm aceutical m anufac
turers; $7.6 m illion in direct grants to  private firms for the developm ent 
o f  so-called ‘orphan  drugs’; and a substantial am ount of resources for 
cooperative R & D  w ith  pharm aceutical com panies as partners (Office o f  
Technology Assessment, 1993).

T he  O rphan  D rug  Act, passed in 1983, provides ano ther form  o f  
intellectual property  rights. T h e  first com pany to  receive m arketing
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approval for a new  orphan  drug, defined as a drug treating sym ptom s 
affecting fewer than 200,000 persons in the U n ited  States, is entitled to 
m arket that drug  exclusively during  the first seven years after approval. 
In effect, orphan drug  status acts as a surrogate patent, valuable especially 
for biological substances w hose patentability is uncertain . Betw een 1984 
and 1992, 79 new  drugs designated as orphans em erged from  the test
ing process w ith  m arketing approvals.

T he great im portance attached by pharm aceutical makers to  patent 
protection has spilled over in to  the international arena. D uring  the 1980s 
the US pharm aceutical m anufacturers organized a group to  lobby for 
stronger patent protection in nations that offered little o r no  patent pro
tection for new  drug  entities. These were typically less-developed coun
tries, although until 1987, Canada was also included because it freely 
granted com pulsory licenses to drug  patents and required royalty pay
m ents o f  only 4 per cent. A t first the drug m akers’ lobbying (along w ith 
that o f  com puter software, m otion  picture, and music producers) led to 
actions taken under Section 301 o f  the US International Trade statute. If 
the targets o f  Section 301 threats did no t provide w hat the U nited  States 
considered to be adequate intellectual property protection , the US could 
erect trade barriers against their exports. Jo in ing  forces w ith  enterprises 
in Europe and Japan, the drug patent lobby succeeded in having harm o
nization o f  patent policies m ade a h igh-priority  item  in the U ruguay 
R o u n d  o f  m ultilateral trade negotiations. U nder the com prom ise 
reached at Geneva in D ecem ber 1993, all G A TT signatory nations must 
w ithin  ten  years offer substantial patent protection for drug products. 
This is likely eventually to  enhance the profits US and o ther m ultina
tional drug m anufacturers obtain in less-developed nations.

Tax A dvantages
Pharm aceutical m anufacturers also benefit from  an array o f  tax advan
tages, som e specific to  the industry bu t m ost applying across all indus
tries. All com panies, w heth er pharm aceutical makers o r not, are allowed 
to  w rite  o ff their research and developm ent expenditures as an on-go ing  
cost. T here  are also various tax credits, allowing a dollar-for-dollar off
set against rem aining tax liabilities. Firms in all industries have been 
allowed since 1981 to  claim tax credits for increases in their R & D  
spending above m oving average base-year am ounts. In 1987, pharm a
ceutical com panies claim ed R & D  tax credits estim ated at about $97 m il
lion (Office o f  Technology Assessment, 1993). For con tribu ting  equip
m ent to universities, their tax credits in that year am ounted  to about $2 
million. U nder the orphan drug  program m e they realized credits o f  $5.4 
m illion. By far the largest value com es from an oddity in the US tax 
laws, the so-called possessions tax credit. By conducting  m anufacturing 
activities in certain US possessions, m ost prom inently  P uerto  R ico ,
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com panies can claim very substantial exem ptions from  US Federal 
incom e tax liability. T he  pharm aceutical m anufacturers have been espe
cially aggressive in this regard. T hey have incorporated  m anufacturing 
subsidiaries in P uerto  R ico, assigned patent rights to  them , and claim ed 
tax credits in 1987 am ounting  to $1.34 billion. To the best o f  my 
know ledge, no o ther industry has benefitted nearly as m uch from  the 
possessions tax credit.

R eg u la tio n  o f  Safety  and E fficacy
A nother m ost im portan t aspect o f  US policy toward the pharm aceuti
cals industry is the regulation o f  product quality. Since 1938, institutions 
were in place to  exercise ra ther loose regulation o f  drug safety. T he  reg
ulatory process then took an im portan t tu rn  in 1962, w hen the 
K efauver-H arris Act was passed. T he genesis o f  the 1962 law is in itself 
interesting. D u rin g  the late 1950s, Senator Estes Kefauver was investi
gating the drug industry  as part o f  his so-called ‘A dm inistered Prices’ 
hearings. T he rationale for the investigation was the allegation that 
prices and profits in the industry were excessive as a consequence o f  
m onopoly  power. At the tim e, Senator Kefauver was a leading candidate 
for the US presidency (losing out at the 1960 D em ocratic Party co n 
vention to John  F Kennedy). H e found that his investigation o f  drugs 
w on m uch m ore press and public attention  than earlier hearings on steel 
and autom obiles. Despite this, he was unable to marshall support for 
legislation curbing drug  paten t rights o r in tervening directly in the drug  
pricing process. However, the discovery that m any m others gave birth  
to  deform ed babies after taking the tranquilizer thalidom ide (mostly in 
Europe, because the drug was still undergoing  safety tests in the U nited  
States) created an opportun ity  for a quite different legislative initiative. 
T h e  result was the K efauver-H arris Act, w hich strengthened the regu
latory powers o f  the Food and D rug  A dm inistration (FDA), am ong 
o ther things requiring  scientific evidence o f  efficacy as well as safety 
before new  drugs can receive approval for m arketing in the U nited  
States.

Detailed rules issued subsequently by the FDA contributed to a sub
stantial increase in the cost o f  developing new  drugs. Before the post-1962 
rules took effect, the average cost o f  developing a new chemical entity, 
counting also the cost o f  failures, was roughly $10 million in 1990 dollars. 
By the 1980s that figure had escalated to m ore than $125 million. Som e 
o f  the increase w ould have occurred even w ithout the 1962 legislation as 
companies realized the need to protect themselves against tort liability 
suits and accum ulate the test inform ation needed to differentiate their 
products from the num erous drugs already on the market. C om paring  the 
cost per new  chem ical entity in the UK, w hich during  the 1960s required 
testing only for safety, w ith the cost o f  safety plus efficacy testing in the
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U nited States, Grabowski and colleagues estimated that the FDA regula
tions roughly doubled the costs o f  pharm aceutical clinical testing 
(Grabowski et al., 1978). L G Thom as has argued m ore recently that the 
international competitiveness o f  the US industry actually increased as a 
consequence o f  the regulations, because the high cost o f  m eeting FDA 
requirem ents forced companies to focus their efforts on developing 
im portant new therapeutic contributions, and that in turn served them  
well in w inning sales outside the U nited  States (Thom as, 1993).

T he 1962 law and its im plem enting regulations also slowed dow n the 
process o f  drug developm ent. N ew  chem ical entities developed during  
the 1980s took m ore than eight years on average from  the tim e they 
entered clinical testing to the tim e w hen they received FDA approval to 
m arket a new  drug. W ithin  this eight year period, roughly 30 m onths 
were taken by the Food and D rug  A dm inistration to reach a decision on 
w h eth er pending applications for new  drug  m arketing rights should in 
fact be approved. This 30 m onth  decision-m aking lag has been widely 
criticized. For nearly 20 years the US. Congress have been prodding the 
FDA to shorten its approval lag, thus far w ith  only m odest success. In 
1992 Congress passed a law perm itting  the FDA to levy fees on phar
m aceutical com panies and use the m oney derived thereby to hire an 
additional 600 application analysts. W h eth er that will solve the problem , 
o r w h eth er adding still m ore employees to an already bureaucratic 
agency w ith  7,200 employees will aggravate the w orkings o f  Parkinson’s 
Law, rem ains to be seen.

Certainly, reducing avoidable decision-m aking lags is im portant. In 
addition to  letting  consum ers benefit earlier from  the availability o f  new  
drugs, it w ould enhance the rewards to d rug  developers, helping them  
offset the high costs o f  R& D . Gains to  com panies w ould com e from 
three sources: cost avoidance during  the elim inated decision time, an 
earlier transition to  positive cash flows, and (less certainly) from  enjoy
ing a longer period  o f  patent pro tection . U sing data assembled by the 
US O ffice o f  Technology Assessment, and assuming that the duration o f  
effective patent pro tection  w ould  in  fact rise, I estim ate that under 1980s 
conditions, cu tting  the decision-m aking lag by one year w ould increase 
the discounted present value o f  net revenues on the average new  phar
m aceutical entity by 140 million.

T he  patent aspect o f  this estimate, accounting for roughly half o f  the 
gain, is com plicated by o ther im portan t legislation, the W axm an-H atch 
Act o f  1984. Because o f  the long tim e required to test new  drugs and 
obtain approval for their m arketing, the pharm aceutical com panies 
com plained that after their patents expired, they had too  few years o f  
exclusive pro tection  rem aining. To com bat this, the new  law perm itted  
for drugs and o ther regulated products a patent extension o f  up to five 
years to com pensate for regulatory delay, provided that the total period
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o f  exclusive post-approval patent rights no t exceed 14 years.
As a quid pro quo, the W axm an-H atch A ct also eased substantially the 

entry  o f  generic drugs into the m arketplace once patent protection had 
ended. U n d er the new  provisions and rules, it is possible to  bring  a 
generic drug  on to  the US m arket by show ing that its active ingredient is 
chem ically identical to  that o f  an already approved drug, that the appli
cant will pursue sound m anufacturing processes, and that in clinical tests 
on 24 hum an subjects, the generic form ulation achieved blood levels 
plus-or-m inus 20 per cent o f  the standard set for the originally approved 
entity. This relaxation o f  generic testing requirem ents induced a prolifer
ation o f  generic d rug  applications. Between 1984 and 1991, the FDA 
processed m ore than 2,000 generic drug  applications. As large num bers 
o f  generic substitutes entered the m arket, price com petition intensified.

Pressure for  P r ice  C ontro ls
Even though  the share o f  retail prescriptions filled by generic products 
rose to  30 per cent in 1989 and has continued  to  increase since then, 
there have been persistent com plaints that prescription drug prices in 
the U nited  States are too  high and that the drug  m anufacturers have 
gained m onopoly  profits. A m ong those m aking this claim was another 
presidential candidate —  one m ore successful than Estes Kefauver —  
W illiam  J C lin to n .2 Bases for the allegation included the very high 
annual costs o f  som e new  m aintenance drugs such as A Z T  and Factor 
V III, an increase o f  8.8 per cen t per annum  in the P roducer Price Index 
for drugs during  the 1980s, com parisons show ing that d rug  prices in the 
U n ited  States w ere m uch h igher on  average than in nations w here 
patent pro tection  was weak a n d /o r  price controls were im posed, and the 
repeated appearance o f  the pharm aceuticals industry at o r near the top 
o f  Fortune m agazine’s annual re tu rn -on -stock ho lde rs’-equ ity  rankings.

T he drug  com panies defended themselves by em phasizing the high 
costs and risks o f  pharm aceutical research and developm ent and by argu
ing, w ith robust theoretical support, that the accounting conventions 
used in com puting  profit returns on the book value o f  stockholders' 
equity im parted a systematic upward bias for research-intensive indus
tries. T he controversy led Congress to  com mission a study by its Office 
o f  Technology Assessment evaluating the various argum ents and coun ter
arguments. In 1993 the Office o f  Technology Assessment issued a report 
affording am m unition to both  sides in the debate (Office o f  Technology 
Assessment, 1993). A m ong its conclusions were the following:

(1) T hat reported  accounting  profits were in fact exaggerated;
(2) T ha t even after the accounting  biases were corrected, d rug  com 

2 Sec ‘P resident Assails ‘S ho ck in g ’ Prices o f D ru g  Industry,’ N ew  York' limes, F ebruary  13, 1993,
p i  (co n tinu ing  in office a th em e established d u r in g  his cam paign).
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pany returns exceeded those in com parable industries by tw o o r three 
percentage points;

(3) T hat profit returns exceeding the estim ated cost o f  capital on  new  
drugs in troduced during  the early 1980s am ounted  to  roughly 4.3 per 
cent o f  those products’ estim ated lifetim e sales; and

(4) T ha t there was considerable volatility o f  returns over tim e, so one 
could n o t be certain the observed profit relationships w ould  persist in 
the future.

T he  first significant Federal in terventions in to  pharm aceutical p rice- 
setting (ignoring som e antitrust actions) occurred  in connection  w ith 
the M edicaid program , w hich provides in ter alia ou t-patien t prescrip
tion d rug  reim bursem ent for low -incom e citizens. Since 1977, the fed
eral and coopera ting  state governm ents im plem ented  M axim um  
Allowable C ost policies, reim bursing for drugs w ith  generic substitutes 
no  m ore than the cost o f  the low est-priced approved substitute.

T he next step has a com plex political history. In 1988, Congress 
passed a new  law w hich, am ong o ther features, extended governm ent 
reim bursem ent o f  prescription drug  costs to  M edicare patients —  i.e., 
those 65 years o f  age and older. T here  was considerable public discon
ten t over new  taxes levied to  support the extension, and in 1989 the law 
was repealed. Pharm aceutical com panies played a role in fom enting, or 
perhaps m ore accurately orchestrating, the protest, apparently in the fear 
that extension o f  governm ental reim bursem ent to the large M edicare 
population  w ould precipitate a dem and for price controls. Som e m em 
bers o f  Congress were furious about the industry’s role, and in retalia
tion, they added to the M edicaid law in 1990 provisions requiring  drug  
m akers to rebate to the governm ent the difference betw een their w hole
sale prices (i.e., those charged to pharmacies) and the lowest price at 
w hich drugs w ere sold to non-governm ental entities —  typically, those 
tendered to  large hospitals and health m aintenance organizations. T he 
rebates w ere to  be no t less than 12.5 per cent o f  the wholesale price 
(later increased to  15 per cent). In addition, the drug com panies were 
required to rebate any surplus by w hich  their prices rose over tim e at 
rates exceeding the change in the C onsum er Price Index. C om panies 
refusing to m ake these rebates could have their drugs declared ineligible 
altogether for governm ent reim bursem ent. An elaborate accounting 
schem e was established to enforce the new  provisions.

Several o ther price control proposals, including one that w ould 
require rebates o f  the am ount by w hich prices charged under M edicaid 
exceeded the lowest price at w hich a d ru g  was sold overseas (e.g., to 
national health care agencies), were proposed in C ongress during  the 
early 1990s, but failed to gain approval.3 I pass on therefore to w hat

3 For a survey, see ‘P rescrip tion  D ru g  P rices’, C Q  Rescarcher, Ju ly  17, 1992.
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appeared a m ore po ten t threat: President C lin to n s  com prehensive 
health care program  proposal (Congressional B udget Office, 1994). T he 
original C lin ton  proposal, w hich  at the tim e this paper was revised had 
been rejected by Congress, w ould  create an Advisory C ouncil on 
B reakthrough Drugs. T h e  C ouncil w ould be charged w ith  review ing 
the prices o f  new  drugs and taking action against drugs w hose prices 
appeared to  be ‘excessive’. G iving the C ouncil b ind ing  price control 
au thority  was seriously considered bu t rejected w ith in  M r C lin to n ’s 
health care reform  task force. Instead, the C ouncil w ould  seek price 
rebates through  ‘jaw b o n in g ’, i.e., publicizing the m atter and u rg ing  vol
untary  rebates, or, in the last resort, by having the drug rem oved from 
the list o f  those eligible for reim bursem ent. This form  o f  regulation, 
w hich targets the relatively few ‘blockbuster’ drugs identified in a sepa
rate paper by Professor Grabowski (pages 77 to 91), has been called 
‘W illie S u tton ’ regulation after the 1930s A m erican anti-hero  w ho, 
w hen  eventually apprehended and asked w hy he robbed banks, replied, 
'Because th a t’s w here the m oney is’. From  one o f  Professor G rabow ski’s 
diagrams (Figure 7 page 86), it is apparent that if  such W illie Sutton reg
ulation w on large price concessions from the few m ost profitable new  
drugs, returns on the totality o f  drug  R & D  investments could easily be 
driven below  total investm ent outlays, including the cost o f  the m any 
drugs that fail to receive m arketing approval or, am ong those m arketed, 
that failed to earn back their original R & D  investment. As a result, 
investm ent in pharm aceutical R & D  w ould surely fall.

T h e  num erous alternatives to President C lin to n ’s health care reform  
plan pending before Congress at the tim e this paper was revised all avoid 
an explicit d rug  price control apparatus, although som e reserve the pos
sibility o f  creating one if  health care costs escalate in the future. 
C on tinu ing  increases in generic d rug  com petition  plus the spreading use 
o f  com petition  by large health care providers to extract price conces
sions from  branded drug  suppliers may lessen the pressure for direct 
price controls. T he  asym m etry betw een prices paid for drugs in the 
U nited  States and those received under price controls abroad may w ork 
in the opposite direction. As always, the future rem ains uncertain .

If  fu rther controls do com e, they are m ore likely to resem ble those 
im plem ented in the U K  than the ‘W illie S u tton’ m odel. Given that pos
sibility, I have carried ou t a sim ulation analysis o f  how  drug  makers' 
profits w ould  be affected. Specifically, I assume that the d istribution o f  
new  drug  sales is highly skewed, as all past studies have indicated, w ith 
m ean lifetim e sales o f  $334 m illion and m edian sales o f  $77 m illion. T he 
average R & D  investm ent is assumed to be $100 m illion; o th e r assets are 
six-tenths o f  sales. T h e  average m argin o f  sales revenue less p roduction  
and m arketing costs is taken to be 50 per cent. It no  regulation existed, 
the m ean retu rn  on assets w ould be 22.3 per cent, bu t w ith a w ide range
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FIGURE 2 C o m p a n y  s ize  im p l ic a t io n s  o f  U K  r e tu r n  o n  asse ts  
r e g u la t io n ,  a s s u m in g  lo g  n o r m a l  sales d is t r ib u t io n  a n d  m a x im u m  15 
p e r  c e n t  r e tu r n
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o f  variation similar to w hat is shown by Professor Grabowski's analysis. 
R egulation  is then im posed so as to  reduce to 15 per cent the retu rn  on 
assets for any com pany that earns m ore than 15 per cent; the profits o f  
o ther com panies are left undisturbed. ‘C om panies’ are created by draw 
ing random  samples o f  individual new  products ranging in size from  ten 
to 100 new  chem ical entities.

T he rather surprising results are illustrated in Figure 2. N o t surpris
ingly, no  com pany size co h o rt earns a re tu rn  exceeding 15 per cent. But 
there is systematic discrim ination under the regulatory system against 
smaller com panies. Those w ith only ten new  chem ical entities earn on 
average a retu rn  o f  5.4 per cent. T hose w ith  100 N C E s average 12.85 
per cent. T he  reason is straightforward. If  small com panies are lucky and 
develop one o r m ore ‘blockbusters’, their returns will be curbed by the 
regulators; if  they are unlucky and sell only new  chem ical entities com 
prising the righ t-hand-side tail o f  Professor G rabow ski’s decile distribu
tion, their returns will be constrained by the m arket. Large com panies, 
on the o ther hand, will have sizable portfolios o f  w inners and losers. 
T he  losers will increase the asset base to w hich the regulatory 15 per 
cent is applied, m aking it unnecessary to reduce the returns on w inners

12.85%
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dow nw ard as m uch as they w ould  be adjusted w hen  a small com pany 
has few losers in its asset base.

I do n o t know  enough about the U K -based pharm aceutical industry 
and the w orkings o f  the Pharm aceutical P rice R egulation  Schem e to 
tell w h eth er this sim ulation analysis reflects U K  reality at all well. 
Perhaps the flexibility built in to  the U K  system perm its smaller firms to 
fare better than m y analysis implies. B ut in the U n ited  States, regulation 
is seldom  flexible, so one woulci expect an outcom e rather like w hat I 
find, unless an explicit sm all-firm  bias is built in —  a bias toward w hich 
the C ongress has in the past shown sympathy.

C on clu sion
W hatever m odel o f  regulation one imposes —  and the U K  m odel seems 
particularly intelligent, com pared to such alternatives as the existing 
M edicaid rebate system or W illie Sutton regulation —  regulation is a 
clumsy instrum ent for fashioning the delicate tradeoff betw een securing 
com petitive prices on the one hand and m aintaining incentives for 
investment in new  product discovery on the o ther hand. O n e  does no t 
wish to kill the goose that lays so m any golden eggs. Because new  drugs 
yield substantial consum ers’ surplus untapped by their developers, even 
w hen profits are high, consum ers w ould lose along w ith producers w ith 
price or profits regulation. Should a tradeoff be required betw een m od
estly excessive prices and profits versus retarded technical progress, it 
w ould be better to err on the side o f  excessive profits. M y ow n prefer
ence is for a policy approach that erodes profits by actively stim ulating 
generic com petition after patents have expired, rather than attem pting to 
beat those profits dow n through regulation in the early product life cycle 
stages. In that way, incentives are m aintained for investm ent in new  prod
ucts, bu t after a lag, consum ers obtain the full benefits o f  price com peti
tion. A nd indeed, the only way drug  makers can continue earning sub
stantial profits is to  continue seeking im portant new  drugs and laying addi
tional golden eggs.
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The Value o f the Pharmaceutical 
Industry to the UK Economy

David Hale and Adrian Towse

In trod u ction
T he U K -based pharm aceutical industry is a highly successful sector o f  
the U K  econom y producing over ,£8.5  bn (at m anufacturers’ prices) 
w orth  o f  o u tpu t in 1992, providing em ploym ent for over 76,000 peo 
ple, and creating a trade surplus o f  ,£1 .3  billion in 1992. G iven these 
impressive figures it is o f  interest to assess the overall net benefit w hich 
the U K  econom y derives from  the existence o f  a successful pharm aceu
tical industry based in  the U K. This paper attem pts to  estim ate this. We 
have benefited from  discussions w ith  econom ists w ith in  the D epartm en t 
o f  H ealth (D H ), and the D epartm en t o f  Trade and Industry (D TI), and 
w ith  G eorge Yarrow o f  H ertford  College, O xford. Any estimates o r 
errors in this paper are, however, attributable solely to the authors.

T h e  C ou n ter-F actu a l
In order to  calculate estimates o f  benefit it is necessary to  have som e 
baseline case, o r ‘counter-factual’, from  w hich to measure. This paper 
com pares the curren t perform ance o f  the pharm aceutical industry w ith  
a theoretical alternative in w hich  there is no  U K -based pharm aceutical 
industry.

We have assessed three potential situations w hich  w ould  m atch the 
counter-factual:

(i) T here  are no  research or p roduction  facilities located in the U K. 
Sales and m arketing facilities are for the U K  m arket only, w hich 
is served by im ported  products;

(ii) T here  are no  corporate headquarters o f  pharm aceutical com pa
nies located in the U K ;

(iii) Institutional investors choose no t to hold U K  pharm aceutical 
com panies’ shares in their portfolios, w hich are dom inated  by 
shares in dom estic concerns.

T he  m ain focus o f  analysis is (i). We discuss the relevance o f  (ii) and
(iii) on page 47.

E stim a tio n  issues
In m easuring the net con tribu tion  o f  the UK based pharm aceutical 
industry we are assessing the opportun ity  cost value o f  the resources cur
rently utilised by the industry, essentially asking how  else the resources 
could be used. We m ust determ ine how  m uch better or worse o ff the 
UK w ould be by having resources em ployed in the pharm aceutical 
40
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industry rather than in o ther sectors o f  the economy. This approach rais
es tw o issues, w hich w e consider in turn .

S h ort-ru n  vs lo n g -ru n
If  the entire pharm aceutical industry w ere ‘lost’ suddenly there w ould 
be significant unem ploym ent and large am ounts o f  redundant capital in 
the pharm aceutical industry and in sectors supplying services to the 
industry. It is likely that in the short te rm  the U K  econom y w ould  suf
fer substantial adjustm ent costs before all these resources could be re
em ployed elsewhere in the economy, as m any assets have relatively spe
cific uses and m any employees have highly specific skills. These adjust
m ent costs may be greatly reduced if  the change occurred  gradually over 
a very long tim e horizon.

Any estim ate o f  sho rt-run  adjustm ent costs incurred  is highly depen
dent on  the way in  w hich the counter-factual is assumed to  com e about. 
This is n o t the focus o f  this paper. This paper focuses on the long term  
effects w hich  w ould  rem ain even after the econom y has regained ‘equi
lib rium ’. All the resources currently  being used in the pharm aceutical 
industry are assumed to be utilised in o ther sectors, in the long run. T he 
question is the ex ten t to  w hich  these alternative uses are o f  less value to 
the economy.

Transfer p aym en ts
T he aim  o f  this paper is to  estim ate the degree to  w hich  the U K -based 
pharm aceutical industry benefits the U K  econom y in aggregate. We are 
not, for this exercise, considering benefits w hich redistribute incom e 
from one part o f  the U K  population  to  ano ther part o f  the U K  p o p u 
lation, although such redistributions can have an im pact on  econom ic 
incentives. Any elem ent o f  benefit o r cost w hich is a direct ‘transfer’ 
w ith in  the U K  is excluded from  the net value estimates.

O u tlin e  o f  p o ten tia l b en efits a ccru in g  to  the U K  e c o n o m y
We have identified several ways in w hich the U K  economy, in theory, 
may benefit from  the ‘presence’ o f  the pharm aceutical industry. These 
are as follows:
•  Supply Side Benefits; positive externalities w hich may accrue to  u n i

versities, to the N H S, and to o ther industries resulting in low er unit 
costs and the ability to  provide im proved services o r products. 
K now ledge gains produced by R & D  will n o t be utilised exclusively 
w ith in  the orig inating  company. Parties o th er than the orig inator 
benefit from the advancem ent o f  know ledge. A lthough som e infor
m ation exchange is no t location dependent, for exam ple, presenta
tions at conferences and publications, o th e r benefits do result from 
inform ational exchanges due to proximity, o r from the same individ



uals w ork ing  on projects for different organisations.
•  Benefits to Patients; these may in principle arise from  the speedier 

in troduction  o f  therapeutically beneficial m edicines to the UK m ar
ket, because developm ent w ork  is undertaken in the U K , and to the 
in troduction  o f  treatm ents w hich may never have been discovered but 
for w ork in U K  laboratories.

•  Direct Benefits; rents w hich accrue to  U K  residents th rough  three 
sources: higher wages to employees; higher profits to  owners; and 
higher tax receipts to  the U K  Exchequer.

•  Terms of Trade Effects; the com petitive advantage held by the U K  based 
industry enables it to  sell large volum es o f  product in com petitive 
dom estic and foreign markets. I f  this o u tpu t w ere to be lost and 
replaced by im ports it is likely that there w ould be a term s o f  trade 
effect, in that national incom e w ould be reduced by the need for a 
lower exchange rate to  enable o ther goods and services to be expo rt
ed.

O u tlin e  o f  p o ten tia l co sts  to  the U K  e c o n o m y
It appears to  be the case that the existence o f  an innovative pharm aceu
tical industry in any coun try  is linked, to a significant degree, to the 
treatm ent w hich com panies receive in their dom estic marketplace. In 
the U K , the governm ent purchases the overw helm ing p roportion  o f  
ethical pharm aceutical products consum ed in the U K , th rough the 
N H S. This relationship betw een governm ent and the industry is im por
tant. In the U K  m arket com panies have freedom  in the pricing o f  new  
p roducts to  the  N H S , w hilst the go v ern m en t, th ro u g h  the 
Pharm aceutical Price R egulation  Schem e (PPRS), controls the overall 
profit earned from  sales to the N H S. This ‘relational con tract’ built up 
over a significant period  o f  tim e is in tended  to provide com panies w ith 
‘reasonable’ prices for the ir products. I f  there w ere to  be no U K -based 
pharm aceutical industry, the governm ent could, in theory, abandon the 
P P R S  policy o f  providing a reasonable re tu rn  and attem pt to push prices 
paid for the new ly im ported  products below  curren t U K  price levels 
through opportun istic  purchasing. If  lower prices could be paid by the 
U K , then the calculation o f  the net value o f  the U K  pharm aceutical 
industry w ould  have to allow for the opportun ity  cost to the U K  o f  no t 
currently  achieving these low er prices. T h e  potential costs associated 
w ith this are detailed below:
•  Direct Costs; savings that could be achieved by obtaining low er prices 

on products currently  im ported . In the case o f  products currently 
supplied by U K production , lower prices could save an elem ent o f  the 
revenue w hich is currently  rem itted abroad as profit o r dividend. T he 
rest o f  any saving from the N H S  paying low er prices for UK supplied 
products w ould only give rise to a transfer paym ent w ithin the UK;
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•  Distortionary Costs; costs to the w ider econom y resulting from  having 
higher prices than necessary paid ou t o f  public funds. This m ight 
result in one or m ore o f  public expenditure on o ther program m es 
being lower, taxes being higher than otherw ise, o r higher governm ent 
borrow ing  increasing upw ard pressure on interest rates;
These costs exclude general ‘deadw eight’ losses. D eadw eight losses 

occur w hen  prices are above socially op tim um  levels, because consum ers 
tend  to buy less o f  a good w hen the price is high than they w ould  have 
done had the price been lower, closer to  the socially optim al price. As 
a result there is a loss o f  satisfaction to the consum er (lower consum er 
surplus). This ‘deadw eight’ loss becom es smaller and smaller the m ore 
inelastic, o r less responsive to price m ovem ents, dem and is. Aggregate 
U K  consum ption o f  pharm aceuticals does appear to  be relatively inelas
tic w ith  respect to aggregate price changes, (depending m ore on clini
cal need than the general pharm aceutical price level). I f  we assume no 
change in the pattern  o f  prescribing is likely in response to  a general 
low ering o f  price levels (rather than a switch from  one product to ano th 
er because o f  a change in relative prices) then deadw eight losses are 
zero. ’

E stim a tio n  o f  lo n g -ru n  b en efits  

R & D  sp in -o ffs  (su p p ly -sid e  ex tern a lities)
T he pharm aceutical industry in the U K  spent ,£1,451 m illion in 1992 
(ABPI, 1993) on research and developm ent. This gross expenditure in 
itself does no t benefit the U K  econom y because these resources, w ould, 
in the long run , be used in o ther sectors. H ow ever R & D  is a use o f  
resources w hich  may substantially benefit com panies, institutions, and 
individuals o th e r than those w ho pay the bill. These additional benefits 
o f  R & D  w ould be foregone were the resources em ployed in n o n 
research environm ents. Pharm aceutical R & D  is prim arily an investm ent 
in the acquisition o f  know ledge. T he nature o f  advancem ents in know l
edge m ake it unlikely that only the orig inating  com pany will take 
advantage o f  them . K now ledge is largely non-rivalrous in consum ption, 
and it is difficult to  exclude people from utilising it, no t w ithstanding 
patent law, giving it som e characteristics o f  a public good. N on-exc lud 
ability is greater in respect o f  pharm aceutical R & D  if investigation is 
carried ou t externally, in academic institutions, in hospitals, and in o ther 
firms. Thus the funding pharm aceutical com pany receives the inform a
tion w hich it has paid for bu t the researchers also retain the knowledge.

1 W e should  n o te  th a t in th eo ry  there  is a trade  o ff  be tw een  direc t cost savings and  deadw eight 
losses. It w e assum ed dem and  was elastic then  d eadw eigh t losses w ould  be h ig h e r but d irect cost 
savings lower.



R elationships betw een  external researchers and industry are enhanced 
w ith  proxim ity and this prom otes increased inform ational exchanges in 
bo th  directions, w hich  increase the ‘sp in -o ff benefits’ o f  R& D .

In order to assess the potential o f  these spill-over effects it is useful to 
assess how  m uch is spent in the various areas o f  R& D . Table 1 shows an 
approxim ate breakdow n o f  revenue R & D  expenditure in to  the con 
stituent areas.

R evenue R & D  expenditure divides in an approxim ate ratio o f  2:1 
in to  developm ent and discovery.

Discovery by its nature is initiated by ‘basic research’, defined by the 
C S O  as ‘w ork undertaken prim arily for the advancem ent o f  scientific 
know ledge w ith o u t a specific application in v iew ’. C hem ical develop
m ent similarly deals w ith  know ledge w hich  is n o t pharm aceutical indus
try specific. These initial stages w itness a significant degree o f  collabo
ration betw een the com panies and academ ic research institutions. In  the 
region o f  ,£100 m illion is estim ated to  be spent on university collabora
tion. M uch  o f  this research expands the scientific know ledge base and 
benefits o ther industries w hen  they require particular, related, problem s 
solved.
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TABLE 1 Breakdown o f  pharmaceutical industry’s R&D expenditure 
by function

% o f revenue R & D 1 £  millions (1992)
approx. approx.

Discovery 30% 350
Development
— Pharm /chem  development 20% 230
— Animal studies 12% 115
— Clinical evaluation 22% 255
-  Regulatory affairs 3% 35
— Miscellaneous 13% 175
Capital: 20% of total 290
Total 1,450
Source: 1. O H E , adapted from Lum ley C  e t al, 1989.

A significant am ount o f  clinical evaluation is carried o u t w ith in  hos
pitals, under contract. W h en  clinical testing is carried ou t in teaching 
hospitals there is again an increase in the know ledge base and, as in the 
case o f  universities, there is direct benefit in term s o f  the im proved 
teaching and practice o f  m edicine.

Exam ples o f  benefits to  related industries w ould include the grow th 
o f  bio-inform atics w here pharm aceutical research in to  areas such as 
D N A  analysis have assisted a new  U K -based industry to  develop an
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in ternational advantage. T he  agriculture, food, and brew ing industries 
can also utilise som e o f  the advances in scientific understanding w hich 
com e ou t o f  pharm aceutical R & D  expenditure. Inform ational spin-offs 
can low er costs o r boost p roduct quality im proving the com petitiveness 
o f  o ther sectors.

T he pharm aceutical industry spends a significantly higher proportion  
o f  its incom e on R & D  than any o th e r m ajor sector o f  the U K  econo
my (as show n in A ppendix 1). Even if  the resources ‘released’ under the 
counter-factual were to be utilised in ano ther h i-tech  sector it is likely 
that a significant reduction  in R & D  levels w ould result. This w ould 
entail foregoing the sp in-o ff effects associated w ith  the ‘lost’ R&D.

A literature search has no t given us a basis for attem pting  to  quantify 
these sp in -o ff effects and so no further analysis is attem pted.

P a tien ts’ co n su m er  su rp lu s /h ea lth  gain
Benefit to patients is a second area o f  benefit w here we have no t found 
a basis for calculating a reliable estimate. Patients gain a great deal o f  
benefit from  pharm aceutical products. However, the narrow  question 
posed by this paper is to  w hat degree patients w ould  be w orse off if  there 
were no U K -based industry, and the N H S  was im porting  all o f  its phar
m aceuticals. T he situation w e are seeking to assess here is w h eth er or 
n o t som e beneficial products will reach the U K  m arket m ore slowly if 
the innovating com pany is no  longer U K  based. Additionally som e 
com pounds may simply never have been invented. We have no t 
attem pted to  develop a m ethod  for estim ating these im portan t benefits.

L abour rents
R ecen t studies show that significant in ter-industry  wage differentials 
exist. These differentials are no t only large bu t persistent over tim e and 
space, internationally and domestically. T h e  wage differentials persist 
even after controlling for a w ide variety o f  w orker and jo b  characteris
tics, and they run  through  the full range o f  posts in the industries affect
ed.

T he evidence laid o u t in A ppendix 1 indicates that the pharm aceuti
cal industry  is one o f  the industries supplying labour rents. Everyone 
w orking in the pharm aceutical industry in all countries earns these 
rents. W ith  a total U K -based industry labour cost o f  £ 1 ,5 3 0  m illion 
(A ppendix 4) and the final wages after adjustm ent for skill differences 
being 11 per cent above the industrial average, the expected rents are 
.£140 m illion. H ow ever som e o f  the rents are earned from the payments 
m ade by the N H S  for its m edicines. This elem ent o f  labour ren t is a 
transfer paym ent w ith in  the U K  and so, as detailed earlier, will no t be 
claim ed as a benefit to  the U K  economy. If  we m ake the simplifying 
assum ption that 50 per cent o f  the labour rents are due to production



for dom estic consum ption (approxim ately one half o f  U K  o u tpu t goes 
into  the dom estic market) then  only 50 per cent, o r J~70 m illion, o f  the 
labour rents calculated are in fact a benefit to the U K  econom y as a 
whole. Such gains w ould be additional to  the export rents discussed 
below, as labour cost including labour ren t is incorporated  in long run  
average cost.

R en ts fro m  exp orts
R ents are by definition the revenues taken over and above the long run  
average cost (LRA C) o f  production . Included in the calculation o f  
L R A C  are all the short run  expenses w hich  m ust .be incurred  and also 
an allowance for the risk adjusted cost o f  capital. L R A C  is therefore the 
retu rn  w hich  is ju st sufficient in order to  keep a set o f  resources in their 
cu rren t use in the long term .

We have m ade the simplifying assum ption that the U K  price level 
approxim ates to the L R A C  o f  producing pharm aceuticals in the U K . 
T here is reasonable a p rio ri justification for assum ing that the overall 
U K  price level approxim ates this L R A C  better than o ther available price 
level m easurem ents. In the U K  m arket, unlike m ost o ther European 
markets, com panies are allowed to freely determ ine the price o f  new  
products. W hilst at the same tim e the P P R S  controls the level o f  profit 
w hich com panies can earn on  sales to the N H S, each firm  is, in princi
ple, being allowed the opportun ity  to  cover the cost o f  capital w hich is 
included in long ru n  average cost, but no t to earn excessive returns. At 
the same tim e the purchasing policy o f  the N H S  prom otes com petition  
by not favouring dom estic products. T h e  U K  m arket is therefore com 
petitive and limits profit to  a ‘reasonable’ level.

A ppendix 2 illustrates the calculation o f  export rents. Any country  
w hich pays higher prices than the L R A C  (LR A C  is based on U K  price 
index o f  100) will have a price index in excess o f  100. T he  value o f  rent 
earned by U K  pharm aceutical exports to  these m arkets depends on the 
total value o f  exports and the  degree to  w hich  the ir price levels exceed 
U K  prices. T he estim ate produced for total expo rt ren t equals >£615 
million. This includes som e rents w hich are rem itted  abroad to  foreign 
ow ners and so can no t be term ed  beneficial to  the U K  econom y in our 
fram ework. T he  benefit to the U K  econom y will equate to  15 m il
lion less post tax earnings rem itted  abroad. C orpo ra tion  tax will be paid 
to the U K  Treasury before any dividends are calculated so the tax rev
enue from these rents will all be regarded as a gain. We realise that the 
tax calculation depends on accounting procedures, how ever we will 
assume that rents are treated as profit. Assum ing a long ru n  tax rate o f  
33 per cent, the benefit to the U K  ranges from  £ 4 1 0  m illion to £ 6 1 5  
m illion, assum ing 50 per cen t and 100 per cent U K  ow nership respec
tively. T h e  alternative ‘value added’ approach, discussed below  on pages
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48-9, gives an estim ated range for export rents o f  £ 4 9 0  m illion -  £ 7 3 0  
million. T he  benefit to UK econom y from  export rents is therefore esti
m ated as in the com bined range £ 4 1 0  m illion - £ 7 3 0  million.

R en ts o n  sales w h ich  o r ig in a te  overseas
R ents from export sales by U K-based companies, both U K -ow ned and 
foreign-ow ned, have been assessed above. Com panies w hich are labelled 
as U K -ow ned, i.e. w ith corporate H Q s located in the U K  and significant 
U K  share ownership, generally have significant production and research 
facilities located overseas, for example Glaxo W ellcome s overseas m anu
facturing ou tput is over 2.5 times its U K  m anufacturing output.

It is a reasonable assum ption that p roduction  located overseas is also 
able to earn ren t because o f  the research and developm ent and m anage
rial base w hich exists U K. T h e  loss o f  U K  m anagerial expertise and high 
quality U K  research and developm ent makes it entirely possible that 
rents from  overseas-based sales w ould be lost, i.e. com panies w ould  be 
less successful.

A conservative estimate o f  the sales w hich U K -ow ned  pharm aceutical 
com panies generate abroad, w hich originate overseas would be £ 6  bil
lion. Assuming that these sales contain a rent elem ent, con tribu ted  to 
group post-tax profits, o f  5 per cent, w hich is also conservative given our 
estimates that U K  exports generated 13 per cent o f  revenues as rent, the 
rent attributable to overseas sales orig inating  abroad is in the region o f  
£ 3 0 0  m illion.

It is likely that som e rents w ould  continue to be earned by pharm a
ceutical com panies after they had shifted all R & D  and m anufacturing 
activity and their corporate H Q  ou t o f  the U K . If  the com panies con
tinued to be ow ned by U K  shareholders then the U K  w ould receive 
these rents. It is likely in practice that U K  shareholdings w ould also 
dim inish, as m ost institutional and personal share portfolios are dom i
nated by com panies w ith  U K  H Q s. In principle, however, even if  shares 
were sold, the price obtained w ould reflect the expected value o f  future 
rents. In practice, o f  course, this may n o t occur.

O u r estim ate o f  £ 3 0 0  m illion does n o t depend on a change o f  share 
ownership. It is assumed to arise from  low er ren t earn ing  follow ing the 
loss o f  the benefits o f  U K  location. If  shares were disposed o fb y  U K  cit
izens, and prices did no t reflect future ren t earning capacity, additional 
losses w ould  occur.

Term s o f  trade effect
T he U K ’s com petitive advantage in pharm aceuticals has allowed it to 
produce ‘prem ium  quality’ products w hich sell well in the com petitive 
purchasing environm ent o f  in ternational markets. A ppendix 3 discusses 
the im pact w hich the m ovem ent from  the curren t situation to the



counter-factual w ould have on the exchange rate and the term s o f  trade. 
T he  removal o f  the U K -based pharm aceutical industry  w ould b ring  
about, in the short run , a deterio ration  in the trade balance equal to  the 
gross o u tpu t o f  the dom estic industry, around £ 7 .5  billion (total ou tput 
less in ter-com pany trading w ith in  the UK). All exports w ould disappear 
and all dom estic p roduction  purchased by the  N H S  w ould  be replaced 
by im ports. In o rder for this deficiency to be m ade up, o th e r industries 
w ould  have to  increase their o u tp u t o f  exportables. T h e  resources to 
produce this increased ou tpu t are available, in principle, from  the 
resources freed by the pharm aceutical industry. H ow ever the U K  has a 
com petitive advantage in the m arket for pharm aceuticals. O th e r indus
tries w ould  have to lower the prices o f  their goods and services to a 
degree in order to  sell the extra o u tp u t w hich they are able to produce. 
T he low er the un it price falls the m ore units that m ust be sold in order 
to m ake up the £ 7 .5  billion, and the greater is the loss o f  potential rents 
and surpluses in these o ther sectors. As m ore resources are used to make 
goods w hich  m ust be exported  to m aintain equilibrium , few er goods are 
available for dom estic consum ption. T he  estim ated im pact set ou t in 
A ppendix 3 is in the range £ 1 0 5  billion — £ 1 .4  billion per annum .2

A lternative rent ca lcu la tio n  -  a va lu e-ad d ed  approach
An alternative to  assum ing that certain m arket conditions produce prices 
w hich approxim ate to  L R A C  is to  estim ate the  L R A C  directly from  
cost data. T he Census o f  P roduction  provides estimates o f  industry sales, 
bough t-in  materials and services, wages and salaries, and depreciation o f  
fixed assets. These figures provide the basis for calculating the net prof
it o f  the industry. In order to calculate ‘rents’ w e m ust subtract the risk 
adjusted opportun ity  cost o f  capital from  this. T h e  Census also provides 
an estim ate o f  capital em ployed. We have applied a recent estim ate o f  
the nom inal opportun ity  cost o f  capital in the pharm aceutical industry 
by the Office o f  Technology Assessment o f  14 per cent per annum . This 
com pares closely w ith  estimates used in o ther studies. A ppendix 4 lays 
o u t the value-added based ren t calculation. T he  overall ren t estim ate is 
£ 1 ,4 8 7  m illion. This estim ate includes ren t on sales to  the N H S  w hich 
w e exclude from the ren t calculation as a transfer paym ent.3 T here is, 
however, no  simple and accurate m echanism  w hereby we can divide this 
value added into export rent and transfer paym ent. R ough ly  one half o f

2 T his  term s o f  trade effect, w hilst b e in g  a real cost w h ich  th e  eco n om y  w ou ld  have to  bear, is 
n o t necessarily un iq u e  to  th e  pharm aceutica l industry.

3  It cou ld  be argued  that the value added  ren t on  N H S  sales should  n o t be regarded as a transfer 
b u t as a p roxy m easure for th e  add itional benefits derived  by N H S  patients from  th e  quality  o f  
th e  m edicines supplied by th e  U K -based  industry. We have, how ever, treated  this aspect o f  b en 
efit as unquantifiable.
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the output of the UK industry is purchased in the UK, so if we crude
ly assessed the transfer payment as half o f the value added, the total 
export rents, as calculated using the value added approach, would be 
around £730 million. N ot all o f this value added will accrue to the UK 
economy some will be paid out, after tax, to non-UK owners. If we 
apply the same rate of long run corporation tax, 33 per cent, and the 
same range of non-UK ownership, between zero and 50 per cent for
eign ownership, which were used earlier, then the value added remain
ing in the UK economy is in the range £490 million — £730 million. 
As discussed, we can combine this with the £410 million — £615 mil
lion range estimated above using price comparisons, to arrive at a com
bined estimate for export rents of £410 million — £730 million.
E stim a te  o f  p o ten tia l co s t savings
C ost sav ings and transfer p aym en ts
If we initially assume that some cost saving by the NHS is feasible it is 
important to understand which elements produce cost savings for the 
UK economy as a whole. If the industry were entirely UK-owned, sup
plying the NHS from UK plants, then any payments made to the phar
maceutical companies by the NHS would remain within the UK. There 
would be no direct savings for the UK under these circumstances. Any 
cost saving to the NHS would be a redistribution of income within the 
UK and so a transfer payment. Potential savings for the UK economy 
accrue only to the extent that lower prices would reduce the amount of 
monies paid by the NHS which ‘leak’ abroad via profit remitted to over
seas owners, or alternatively that lower prices are obtained for products 
currently imported. Only if all products were currently imported, or the 
entire UK-based industry was foreign-owned, would savings to the 
NHS be equal to savings to the UK economy. In practice therefore, any 
estimates o f savings have to be adjusted to remove the transfer element.
T h e p o ten tia l for co st savings
Opportunistic purchasing of pharmaceuticals might, as in other indus
tries, be based on three approaches:
•  obtaining volume discounts
•  ‘spot’ purchases where suppliers sell at below average cost
•  finding suppliers with lower costs or who are able and prepared to 

accept lower profits.
A d ju stin g  for v o lu m e
The ability of a country to employ leverage on the price paid through 
opportunistic bargaining may be directly linked to the volume of prod
ucts it purchases. France, along with some other European countries,



purchases a much higher volume of medicines than the UK and so may 
be able to ‘negotiate’ lower prices more easily (France spends £ 9  bn per 
year on pharmaceuticals, over twice the UK expenditure). The price 
indices calculated by IMS (Appendix 2) show ex-manufacturer prices 
for the top 50 products for the UK having a similar price to France. 
Other indices however, do show French prices as being lower (for 
example the 1989 BEUC index and 1991 IWI index). Analysis o f ‘vol
ume adjusted’ international prices place the UK price at the low end of 
the scale, questioning the ability to achieve much lower prices, given 
low UK per capita consumption of pharmaceuticals.
S p ot p u rch asin g  a im ed  at free -r id in g
Cost savings may well be available in the short run, although the ability 
of wholesalers and entrepreneurs to move product across national 
boundaries, combined with a likely reluctance of companies to signal to 
other governments a willingness to accept lower prices, will limit the 
willingness of the industry to supply at low prices in the long run.
A  low er lo n g  run cost?
It may well be that our assumption that UK price levels represent a good 
approximation to long run average costs is incorrect. Overall French 
price levels, for example, may well be below UK levels, and France has 
some domestically owned companies with international capability. As 
discussed above, although the IMS index we have used shows a French 
price level for new products close to the UK level, older indices have 
suggested French price levels rtiay be half those of the UK. If French 
prices were lower and approximated to long run average cost, then the 
UK may be able to purchase at lower prices than current UK levels 
under the counter-factual.
A  ca lcu la tio n  o f  co st savings
If it were true that, say, the Spanish price level in the IMS index and not 
the UK price level could be achieved by the NHS when opportunisti
cally purchasing medicines then the potential cost saving achievable 
would be approximately 17 per cent o f NHS expenditure on pharma
ceuticals. In 1992 the NHS expenciiture on pharmaceuticals was £3,490 
million. The potential cost saving to the NHS which would be obtained 
if Spanish prices were paid is thus approximately £600  million. If 
account is taken of the transfer element (assuming that one third of NHS 
purchases are imported and that UK ownership of the UK-based indus
try lies in the range 50-100 per cent) o f this NHS saving, then the sav
ing to the UK is reduced to between £200  million and £400 million.

If Spanish prices reflected LRAC then the calculation of export rents 
would have to be adjusted. The estimated level o f gross rents would rise
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to £950 million which, using the same assumptions regarding taxation 
and ownership patterns as before, revises the estimate of gain to the UK 
economy in the range £630 million — £950 million. The net benefit 
calculation would thus not change significantly overall. Our assumptions 
are, however, that UK prices represent LRAC, and that, given low UK 
volumes, and cross border arbitrage within Europe, it is unlikely that in 
the long run, the UK could make savings.
C o n clu sio n
On the basis o f our assumptions and estimates, the UK-based pharma
ceutical industry provides a substantial net contribution to the UK 
economy. Our calculations provide us with a range of figures, shown 
below, which can be summated to provide an estimate of the value of 
the UK-based pharmaceutical industry to the UK economy.

If all the quantifiable benefits are assumed to be relevant we obtain a 
valuation within an estimated range of £1,800 million to £2,500 mil
lion per annum. This valuation excludes those elements which we felt a 
reliable estimate could not be provided for, i.e. the supply side external
ities of R&D and the benefits which patients receive.

£  m illion per annum
Benefits:
Supply side externalities unquantifiable
Benefit to patients unquantifiable
Labour rent 70
Export rents 410-730
Rents from non-UK production 300
Terms of trade 1,050-1,400
Cost saving nil
Total 1,830-2,500

Our overall conclusion is that the value of the industry to the UK 
economy is around £ 2  billion per annum. The results are however high
ly sensitive to the assumptions used. On some assumptions the annual 
value would be below £ 1  billion. Our view is that under all reasonable 
assumptions the industry is making a net contribution to the UK econ
omy of several hundreds of £millions per annum.
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A p p en d ix  1 
L abour R en ts
Katz and Summers (1989) identify three key relationships which help in 
determining which industries will be paying a large wage premium:
(1) a significant positive relationship exists between value added per 

worker and wage premium;
(2) a similar relationship exists between the capital-labour ratio and the 

wage premium;
(3) a high level of research and development tends to coincide with a 

high wage premium.
The pharmaceutical industry scores highly on all three counts. In 

terms of R&D expenditure the following comparisons can be made
Industry R&D spend as % o f  Sales
Pharmaceuticals 17.5%
Electronics 10.5%
Aerospace 9.5%
Chemicals 6%
Motor Vehicles 2%
Electrical Engineering 1.5%
Mechanical engineering 1%
Source: O H E  adapted from  Pharm a Facts, A B PI, 1993.

Pharmaceuticals are a high technology industry, exactly the type of 
industry which Tyson (1992) indicates will make the payments o f labour 
rents. Hence pharmaceutical companies the world over are paying their 
employees a wage which is above that which they could achieve in 
other, less intensively hi-tech, industries.

The implication is that displaced workers from the pharmaceutical 
industry would find it extremely difficult to match the remuneration 
which they currently receive. In reference to Airbus Industrie, Katz and 
Summers conclude that ‘policy analysis should not treat the rent com
ponent o f the wage bill as a social cost o f production but as a compo
nent o f the social surplus generated by the industry’. Such a conclusion 
applies equally to the pharmaceutical industry.

In the hi-tech, export intensive, industries of the USA, wages were 
around 10 per cent above the average, after being adjusted fo r  skill differ
ences. International comparisons show such patterns to be similar across 
developed countries. On this basis an approximate figure for total labour 
rent in the UK would be £140  million based on wages and salaries of 
£1,530 million in 1992. This gross rent will be adjusted in the main 
body of the paper for transfers.
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A p p en d ix  2
C alcu lation  o f  exp ort rents
Country Price index 

(U K = 1 00 )1
Total
pharmaceutical 
exports from  
the U K 2

Total long run 
cost o f exports 
(£ 0 0 0 sp

Rent element 
o f exports 
(£000s)

Belgium 114 113,400 99,474 13,926
Denmark 163 46,300 28,405 17,895
France 99 332,800 336,162 -3,362
Germany 168 266,100 158,393 107,707
Italy 109 229,200 210,275 18,925
Netherlands 155 257,600 166,194 91,406
Spain 83 71,251 85,845 -14,594
USA 171 429,182 250,984 178,198
Totals 1,745,833 1,335,730 410,103
Sources: 1 IM S 1992 index based on top  50 products in U K  market.

2 C ustom s and Excise, Business M o n ito r LSI).
3  Total Long R u n  C ost = {Total E xport from  U K  * (1 0 0 /c o u n try ’s p rice  index)} P rice index o f  100 
equals U K  price and is assum ed to  equal L RA C .

Total pharmaceutical exports to the top 50 markets (£000s) 3,500,000 
Total pharmaceutical exports to the 8 markets (£000s) 1,745,833 
Percentage of the top 50 export market held by these 8 countries 50%
Export rent calculated for these 8 countries (£000s) 410,103
Total export rent if we assume that the sales to rent ratio in the 
other half of the market is 50 per cent of that for the markets 
assessed (£000s) 615,153
R en ts based  on  Spanish  p rices as LR AC
If the LRAC were to coincide with Spanish prices the export rent 
would be significantly higher. Using the index of 83 as LRAC equiva
lent, rents are estimated as £950 million.
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A ppendix 3
M easuring  the term s o f  trade effect
If the pharmaceutical industry did not exist in the UK exports would be 
reduced by approximately £ 3  bn. Current supplies to UK customers, 
other than inter-industry trade, would be replaced by imports, adding 
about a further £4 .5  bn to the national import bill. There would, there
fore be a net deterioration in the trade balance of around £7 .5  bn. It is 
unlikely that this degree of disequilibrium could be corrected without 
some deterioration in the terms of trade.

Two distinct steps are taken in order to estimate the terms of trade 
effect.
(i) Estimating the change in the exchange rate required to correct the 

balance of trade position; and
(ii) Estimating the terms of trade effects of the required depreciation. 

To calculate these we require the elasticity of the trade balance with
respect to the exchange rate Ett,, and the elasticity of the terms of trade 
with respect to the exchange rate Ett. The established formulae for mak
ing these calculations together with two sets of assumed values for the 
elasticities are shown below.

Etb = Vx dx+1______ Sm+1
Vm dx/Sx-1 Sm/dm-1

Ett = SxSm — dxdm 
(dx — Sx) (Sm — dm)

C ase 1 C ase 2
dx (elasticity o f demand for exports) —3 —5
dm (elasticity o f demand for imports) —1 —1 
sx (elasticity of supply for exports) 3 5
sm (elasticity of supply for imports) 6 10
vx (value of total UK exports) £142.5 bn £142.5 bn
vm (value of total UK imports) £150 bn £150 bn
Etb is dependent on the value of total imports and exports, which in this 
case are given as £150 bn imports and £142.5 bn exports, and on the 
elasticities of demand and supply of both exports and imports. Ett 
depends upon the elasticities o f supply and demand for both imports and 
exports. The precise figure for each elasticity is open to much discus
sion. However this analysis is based on long run elasticities which are 
likely to be significantly higher than the short run elasticities which 
would tend to produce higher transitional losses.



We have assessed a range of sets of elasticities to ascertain the impact 
these differences have on the resultant terms o f trade effect.

Case one illustrates an example with lower long run elasticities. Etb =
1.95 and Ett = —0.36, these combine to produce a loss to the economy 
of around £ 1 .4  bn per annum.

Case two illustrates the effect of using higher long run elasticities. Etb 
= 2.9 and Ett = —0.41, these combine to produce a lower loss to the 
economy of around £1-05 bn per annum.

On the basis of these two cases we assume that the terms of trade 
effect probably lies in the range £1.05 bn — £1 .4  bn per annum in the 
long run.
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Value added approach to export rents
£  Million (1992)

Total industry sales revenue 8,540
Bought-in materials and services 4,130
Gross value added (at factor cost) 4,410
Wages and salaries 1,530
Gross profit 2,880
Depreciation of fixed assets 270
Net profit 2,610
Fixed capital 5,380
Net current assets(') 2,640
Capital em ployed 8,020
Opportunity cost o f capital at 14 per cent(2> 1,123
Economic rent 1,487
Economic rent as a per cent o f sales revenue 17.4%
(1) IC C  figure for 90 /9 1  scaled up  for 1992 industry sales.
(2) O ffice o f  Technology Assessment (1993).
D ata source: R e p o rt on  the C ensus o f  P roduction , PA 257, 1992.



Scientific Challenges Facing the 
Industry and Trends in the Costs 
o f  Discovery and Development: 
The Implications for the U K 
Science Base and U K  Science 
Policy

Professor Trevor M Jones
In tro d u ctio n
In my paper I want to look briefly at the development of UK science 
policy in relation to pharmaceutical industry research and development. 
Before considering recent science policy, I want to set out the scale of 
scientific development in the 20th century, discuss some of the many 
significant challenges of disease that remain, outline the process of 
research, discovery and development for a new medicine, and comment 
on the strength of pharmaceutical R&D in the UK.
Four R ev o lu tio n s in  the T reatm en t o f  D isease
Up to the 1930’s, most medicines in common use were based upon nat
ural products and inorganic substances that had their origins in centuries 
of both medical mystique and therapeutic trial and error.

The 20th century has, however, been witness to a series of revolutions 
in the treatment of suffering and disease.

We might usefully describe these revolutions as, viz:
1 the Chemotherapeutic revolution
2 the Pharmacological revolution
3 the Molecular biological revolution and, for the future,
4 the Genetic revolution
The Chemotherapeutic revolution was characterised by advances in 

chemistry (notably in the application of chemistry developed for dyeing 
processes) which led to major advances, particularly in the treatment of 
bacterial infections through drugs such as the sulphonamides, then 
through penicillin and its semi-synthetic derivatives, through aminol- 
glycosides such as Gentamycin and Streptomycin, macrolides such as 
Erythromycin, the tetracyclines to (more recently) the cephalosporins 
and the quinolones.

In the developed and the developing world the introduction of these 
pharmaceutical products has dramatically benefited patients in both 
domiciliary and hospital care, saving millions of lives and reducing the 
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spread of disease.

The Pharmaceutical revolution has brought many benefits, but is perhaps 
best illustrated through the advances made in the treatment of diseases 
of the brain and circulation.

Basic medical research into mental illness and disease and biomedical 
research, notably pharmacological research, into the functioning of the 
central nervous system and the cardiovascular system, has provided free
dom for those patients who, formerly, needed to be institutionalised in 
mental hospitals, has provided relief and comfort to those with anxiety 
and depression — and their families, and has, for example, provided a 
means of reducing mortality from myocardial infarction as a result of 
both improved procedures and thrombolytic therapies.

These represent only a small proportion of the benefits provided in 
the Pharmacological revolution by pharmaceutical R&D, which also 
include products as wide ranging as anti-diabetic agents, products against 
migraine, dermatological agents, diuretics, anti-asthma treatments, con
traceptive agents, anaesthetics and many, many more.

Currently, we are starting to benefit from the outcome of the 
Molecular biology revolution where the structure and functions of the pro
teins that comprise our tissues are revealing new approaches to the dis
covery of medicines. Examples o f this include the availability of drugs of 
biotechnological origin such as erythropoetin to bolster the immune 
system and the use of monoclonal antibodies in both diagnosis and, 
potentially, therapies against lymphomas, and transplant rejections.

Molecular biology is providing the essential tools for an even better 
understanding of physiological and pharmacological function.

As an example, we know that drugs such as lamotrigine, recently 
introduced for the treatment o f epilepsy, also (in the laboratory at least) 
demonstrate potential to relieve pain.

The drug is known to act in the brain by blocking the release of an 
excitatory amino acid; glutamine, which when released in excess, trig
gers the convulsions of epilepsy.

Very recent research, at the molecular level, has shown however that 
this class of drugs achieves this blockade via several mechanisms includ
ing the regulation of the diffusion of sodium ions through molecular 
pores located at specific sites on membranes in brain tissue and else
where in the body.

Using advances in molecular biology, it has been possible to deter
mine the chemical structure of these ‘sodium channels’. This is an essen
tial prelude to understanding why these processes change in epilepsy and 
pain and, importantly, how they may be modified or controlled.

It is now possible to clone different sodium channels and determine 
their disposition in a membrane and the primary chemical units of 
structure that compromise the channel (Catterall, 1992). From such



research it may be possible to design entirely novel drugs with much 
more specificity of action.

Such research, although targeted at finding new therapies, is based 
upon an academic approach to understanding the function of mem
branes and membrane physiology rather than drug hunting by first 
intent.

As we shall see, it is important that the environment of science in the 
UK (and in other developed nations) maintains and encourages this type 
of enquiry led research rather than investing in the ‘short-termism’ of 
applied research which often leads to predictable, similar, solutions 
rather than entirely new and novel ways of affecting disease processes.

The next revolution is likely to be that associated with Genetics. The 
international collaborative exercise to map the human genome is likely 
to revolutionise our understanding of the functioning of both animal 
and plant physiology and pathology, which, in terms of human disease, 
should lead to a better understanding of why we inherit or contract dis
ease and hence the availability of new methods for both diagnosis and 
treatment o f a wide range of conditions. In addition, the availability of, 
so called, transgenic animals provides much closer models of human dis
ease than has been possible to date.

The structure and assembly of a genome defines the unique charac
teristics and hence workings of a cell or organism. Thus, genome 
sequencing provides the basis for determining the cause of many physi
ological and pathological changes that result in deformity, disability or 
disease. Determining familial traits will be an essential component of this 
research. Once the genes responsible for a specific disease or condition 
are identified, the next step is to determine familial traits that are linked 
to differences in gene composition. From this it should be possible to 
identify specific genetic components that could be modified to prevent 
disease or reverse an aberrant condition.

Stem cell biology follows genome sequencing as a next level of com
plexity in biological phenomena, and will increasingly become a central 
feature of evaluating interactions of different biological processes, par
ticularly degenerative processes o f the brain and circulation with age.

Replacing defective genes, or inserting genes to produce more effec
tive biological processes presents considerable challenges both to the 
pharmaceutical scientist in terms of the laboratory process of gene trans
fer and, potentially, the delivery of genes to selected sites in the human 
body, and to Society in terms of the ethical considerations involved.

Gene delivery systems are being developed based upon compromised 
micro-organisms such as herpes viruses or some retroviruses. In these 
systems, the new gene is encapsulated within a virus which has been 
modified to retain those properties which allow it to penetrate to spe
cific sites in the body, but has been compromised to prevent it carrying
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out its normal replicative procedures. Indeed, the study of both the 
genetic and molecular biology of viruses is leading to the discovery of 
new antiviral drugs.

Advances in X-ray crystallography and techniques such as nuclear 
magnetic resonance spectrometry now allow us to examine the structure 
of proteins in considerable detail and draw these as computer images. 
Thus, we are now able to examine the enzymes of viruses such as HIV 
that are vital to its replication, to determine how they are affected by 
new antiretroviral drugs and how they mutate to resist their attack. From 
such studies, it may be possible to design drugs specifically to interact at 
particular points in biological processes so to provide either prevention 
or treatment.

Although, for many years, the treatment of illness will continue to be 
the predominant feature of medicine, advances in genomic research 
could lead to early diagnosis and therapeutic intervention which could 
allow ‘wellness’ to be a design criteria in a manner analogous to the use 
of vaccines as prophylactic agents in the prevention of illness.

Thus it is likely that we shall see the advent o f a new class o f diag
nostic agents which can detect accurately defects or differences in genet
ic composition (unlike most current diagnostic reagents which are used 
to analyse for the presence of ‘tell-tale’ markers of infection and disease 
or quantify the biochemical composition of body fluids).

These new diagnostic procedures could provide information as to the 
likely prognosis of disease e.g. whether a subject may develop asthma, a 
particular cancer, a heart disease etc. and, importantly, when such a con
dition may arise and be fatal. Together with advances in gene modifica
tion and gene delivery, such diagnostic tests could lead to therapeutic or 
surgical intervention to prevent the condition arising later, so revolu
tionising the way in which current major diseases affect human health. 
Indeed, such genetic screening is already possible for conditions such as 
Duchenne’s muscular dystrophy, so providing parents involved with 
information upon which to make choices relating to their offspring.

Whilst we should not underestimate the major ethical considerations 
that will be involved in such genetic research, especially consideration 
such as who should be screened and for what conditions; who should 
know the results (patient, relative, employer, insurer, state) and when, 
what kind of intervention should be allowed etc. Notwithstanding these 
major complexities, the potential benefit that could accrue is enormous.

These biological principles can be developed not only in terms of an 
understanding and, potentially control of disease, but also exploited in 
the manufacture of materials o f biological origin. The control o f gene 
expression is a key feature of understanding virus replication, but also is 
vital to the development of efficient biotechnology processes for the 
manufacture of materials such as vaccines and cytokines.
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This ‘Brave New World’ is no longer one of Science Fiction but of 
exploitable reality to the benefit o f human and animal health.
S cien tific  C hallenges
Although biomedical research and pharmaceutical R&D has made a 
most significant contribution to health, there remain significant chal
lenges to provide improved benefit. In the developed world at least, 
increased life-span brings with it an increased responsibility (and burden) 
of care which together with advances in diagnosis and detection, 
inevitably lead to a greater demand for more effective treatments.

An analysis of the deaths in England and Wales over the past 20 years 
shows a significant reduction in some conditions, e.g. infectious diseases 
and respiratory conditions, many others are on the increase, for exam
ple, neoplasms and mental disorders (OPCS, 1992). The latest figures for 
the top ten causes of mortality in England and Wales (1991) show a con
tinuing alarming number of deaths from ischaemic heart disease as well 
as cerebro-vascular disease and cancer of the trachea, bronchus and lung. 
Perhaps surprisingly, the fourth largest cause of disease is still pneumo
nia, although thankfully the number of deaths is significantly less than 
20 years ago.

Heart disease and cancers still represent major challenges despite the 
enormous focus of international research that has been a feature of the 
past 20 years.

Cancers cause almost 150,000 premature deaths a year in England and 
Wales and heart disease and allied conditions kill more people in the UK 
than any other group of ailments (ABPI, 1993).

Although we can treat, relatively effectively, conditions such as anxi
ety, depression, we have a long way to go before we understand the basis 
of these states, let alone the ability to treat effectively chronic mental ill
ness such as schizophrenia and manic depression.

Muscular dystrophy and multiple sclerosis have gained much public 
attention and advances are being made in these areas. Meanwhile, 
chronic degenerative conditions such as Alzheimer’s disease are still 
largely not understood and, hence, effective intervention and therapy 
not yet possible.

Despite the advances in the treatment of infection, viral diseases such 
as those due to HIV and hepatitis, let alone papilloma virus (which may 
predispose for cervical carcinoma) remain as significant challenges for 
more effective medicine.

The recent introduction of antiretroviral agents such as azidothymi- 
dine for use in HIV positive, asymptomatic patients as well as those with 
AIDS, the use of cytokines such as interferon in the treatment of hepati
tis B and hepatitis C all add to our ability to fight these viral infections, 
but resistance remains a problem and more resource, more R&D spend
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and more effort will be required if we are to provide answers for viral 
infection in the manner that has been achieved in bacterial infection.

This is equally true in more minor, yet very compromising infections 
such as influenza and the common cold.

Parasitic infections such as malaria, and toxoplasmosis know few geo
graphical boundaries and are increasing in the developed as well as the 
developing nations.

The ability o f nature to resist the efforts of biomedical researchers is 
evidences from the increasing among of multidrug resistant infectious 
protozoa and other parasitic diseases that are found internationally (a sit
uation that is not helped by either inappropriate, incorrect or conserv
ative prescribing or compliance).

In consequence the need to continue Research & Development into 
these and other diseases has not abated, indeed it should be increased.
T h e R & D  P rocess
The discovery and development of entirely new compounds for the alle
viation of suffering and disease is a truly global endeavour, but the most 
commercially successful companies are based in the USA, Europe and, 
more recently, Japan.

Society has come to expect such products to be readily available, rea
sonably priced and acceptably safe. Whilst patients and providers must 
have confidence in the efficacy, safety and quality o f the medicines they 
take, in general, the layman has little understanding of the complexity, 
time frame and cost o f bringing a new drug to the market and especial
ly the high investment risk involved in bringing a successful product to 
therapy or prophylaxis.

The process of research and development by which new effective and 
adequately safe products are brought to the market is expensive, pro
longed and risky.

Over the past ten years, global R&D expenditure (excluding capital 
equipment etc.) has risen from US$5.4bn to over US$25bn, with an 
average annual increase of 14 per cent and, expansion has been particu
larly noticeable in Europe in the past five years (Lumley, 1994).

By any industrial comparison, these are large sums invested in R&D 
and although tangible health and economic value can be gained from 
new medicines it is questionable whether the health ministries o f the 
developed world economies can or will provide an adequate return on 
this global investment, i.e. there are bound to be both winners and sig
nificant losers in the race for limited healthcare budgets.

For major international research based pharmaceutical companies, 
this investment in R&D represents about 15 per cent o f turnover, the 
figures in Japan being somewhat lower at 10-12 per cent (Halliday et al., 
1992a).



Although the turnover of major pharmaceutical companies has been 
increasing at a level that would sustain such annual investments in R&D, 
the slowdown in earnings capacity as a result o f major changes in health
care policies, is likely to impact significantly on the ability of some com
panies to sustain the high cost base of R&D necessary for its future suc
cess.

R&D covers both the complexity of drug discovery and the exacti
tude of drug development. In general, for companies in the USA and 
Europe about one third of the total R&D spend is in drug discovery 
(Drasdo et al, 1993), the other two thirds being the major expenditure 
incurred in evaluating the safety of the new chemical entity, its efficacy 
in clinical studies and its technical development, both in chemical or 
biotechnological manufacture and in the formulation of the dosage 
forms that the patient receives.

Traditionally, the ratio of discovery to development has been higher 
in Japan than Europe or the USA, largely due to the focus of Japanese 
pharmaceutical R&D on its own population such that development 
costs have been lower than those incurred in full international develop
ment.

This is, however, changing as Japan enters the more global markets of 
Europe and the USA, and develops more innovative products than the 
‘copy’ or ‘m e-too’ products, which have been traditional in Japan in the 
past 20 years, i.e. products that are chemically very similar to products 
discovered in Europe or the USA.

For every product that eventually passes the rigours of development 
and enters the armamentarium of the prescriber, many thousands are 
synthesised and rejected. Typically, in excess of 4,000 compounds are 
synthesised for every one product that is marketed. In the USA, this fig
ure has been much higher (as much as 6,000:1) (Halliday et al., 1992b).

This apparent low ‘strike rate’ is for a variety of complex reasons 
including:
•  screening a broad range of chemicals and biological materials of var

ious origins and types against known biological targets,
•  the synthesis of structurally related compounds to establish trends in 

activity as part o f the discovery process,
•  the optimisation of a lead series of compounds to ensure that the 

properties of the one finally selected for development are appropriate 
to the end use of the product.
Nowadays, it takes about 12 years from the date of first synthesis to 

the date of first marketing of a new drug (20 years ago this time would 
have been nearer 6-8 years).

This period may be divided, approximately, into several phases, viz
1 Discovery activities in the laboratory.
2 Pre-clinical activities (largely safety evaluation) to provide a basis for
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first administration to humans.

3 Clinical studies
Phase I —  usually in healthy volunteers to establish tolerance and 
likely dosage (average 1 year)
Phase II —  first studies in patients to assess tolerance and potential 
efficacy (average 2 years)
Phase III —  major (usually international) studies in patients to deter
mine the adequacy of the product in terms of efficacy and safety 
(average 3 years).
During the clinical phase, parallel studies are in progress to establish 

the likely safety profile of the compound in long term studies. Technical 
development work proceeds to design and scale up chemical/biotech
nological processes for manufacture and to formulate and scale up 
appropriate dosage forms such as tablets, injections, or aerosols. The 
complexity and extent o f studies that are now an inherent part of inter
national (global) drug development are likely to continue to increase the 
cost of successful R&D.

In addition, few companies are likely to have sufficient in-house 
resource to accommodate their international needs. Indeed, it can be 
argued that it is prudent to plan resources to cope with ‘normal’ as dis
tinct from, ‘peak’ activity. This leads, inevitably, to the likelihood of an 
increasing component o f R&D being carried out by contract research 
organisations in collaboration with multinational research based phar
maceutical organisations.

This is particularly the case for the newer, start up, (often biotech 
based) companies who are typified by research laboratories without 
development facilities.

Thus, growth in alliances, contract houses and other collaborative 
endeavours is likely to be a growing feature of pharmaceutical R&D, 
over at least the next decade.

Even when compounds reach the point o f development where they 
are first administered to man, development is often terminated during 
the subsequent phases of study. This is due to various causes, but the 
principal reasons for terminating the development of compounds that 
enter clinical trials are inappropriate pharmacokinetics and limited effi
cacy. These two features taken together represent about two thirds of all 
discontinuations (Prentice et al, 1988).

The final stage of development involves a review by the many inter
national regulatory authorities appointed by ministries of health, most 
o f whom have different views relating to efficacy, safety and quality of 
medicines.

Regulatory approval times vary considerably around the world and 
can be very prolonged (>5 years). In the USA the average has been 
about 2 1 /2 years from the time of submission. The recent changes in the



Medicines Control Agency have considerably shortened the UK 
approval times for new chemical entities; the ‘track record’ now stand
ing at about 6-9 months, a major improvement on the performance of 
10 years ago. In France the time is about 1 year. However, in Germany, 
the last 5 years or so has seen an increase from approval time from about
1 year to 3 years or more. (Harvey et al., 1993).

A typical submission for marketing authorisation runs to about 150 
volumes in the USA and about 5,000 volumes to cover the member 
states of Europe plus Australia, New Zealand and South Africa (com
prising over a million pages of information!). The collation and pro
duction of such reports, even when the studies are completed, is a major 
exercise, largely in hard copy format, although computer assisted regu
latory submissions are likely to be a feature of the next century.

Regulatory authorities vary considerably in the numbers of questions 
they raise on these submissions, the numbers being typically 50-100 in 
the UK and USA but upwards of 200 in Germany! (Harvey et al., 1993) 
These delays, together with the requirements for additional data that 
have been a feature of the past decade or so, have clearly influenced the 
effective patent life available once the product is marketed. In the 1970s, 
pharmaceutical companies investing large sums in R&D might antici
pate between 10 and 15 years patent term remaining once a new chem
ical entity was marketed. This time was eroded and in most developed 
countries the effective patent life in the early 1990s was in the order of 
only 8 years. (Karia et al., 1992).

The introduction of recent legislation in Europe should help this mat
ter somewhat but, clearly, the industry is disadvantaged in terms of 
effective patent life by comparison with most other industrial endeav
ours.

Taking all these features into account, the average cost o f bringing a 
new product to market is estimated to be US$369m (OTA, 1993), and 
although the compounds will have therapeutic utility, their commercial 
success cannot be guaranteed. Indeed, it is estimated that only 4 per cent 
of marketed new chemical entities achieve world sales in excess of 
$200m and only 3 per cent world sales of $100-200m (Lehman, 1993).
P h arm aceu tica l R & D  in B ritain
Why has Britain been such a fruitful source of new pharmaceutical 
products? Undoubtedly, it is because of the strong foundation of basic 
science upon which biomedical research is based, together with a long 
and confident tradition of clinical science and practice both in our world 
renounded university hospitals and, in-depth, in our national health ser
vice infrastructure. This, combined with a stable economy and contin
ued investment in the science base of the nation has provided confi
dence not only to indigenous pharmaceutical companies but to many
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international companies whose inward investment is apparent both in 
our universities and in the establishment of research and development 
facilities throughout Great Britain.

It is important, therefore, that Britain retains a strong science and 
medical base in order to maintain and further develop her excellence in 
pharmaceutical drug discovery and development. This, in turn, relies 
heavily upon a strong recognition by government o f a policy for science 
which provides adequate facility for those sciences which underpin and 
contribute to biomedical research and development.

The 1993 White Paper ‘Realising our Potential. A Strategy for 
Science, Engineering and Technology’, has been an important step in 
creating a national (and international) debate on the nature, scope and 
focus of research funding, its management and co-ordination.

It recognised the essential need for high-quality education and train
ing; particularly the need for increased scientific education, career guid
ance and vocational qualification so to provide the scientists for the new 
science of the 21st century.

Many scientists trace their career origins to inspired teaching both at 
school and university level, and although the past 30 years has seen 
swings against science education, as the White Paper pointed out, recent 
trends in the supply o f specialist scientists show a healthy growth and an 
increasing proportion of young people are now continuing into higher 
education. But, science does not form a sufficient part o f our nation’s 
liturgy, is not giving sufficient prominence by news media and the sci
entific activities of our universities and industries are often cited in neg
ative publicity on the environment and safety rather than in the excite
ment that can be gained through science and in the contribution that it 
provides (especially biomedical science) to our nation’s health and 
wealth.

Recent initiatives such as ‘Save British Science’ and the National 
Science Week; together with increasing co-ordination between scientif
ic societies in their outreach to schools and universities are encouraging 
signs that, hopefully, will turn into a continuing adequacy of candidates 
for scientific careers.

Such efforts, however, can be frustrated unless there is national com
mitment adequately to fund the science base.

This is important not only in terms of research grants but, particular
ly, in terms of the fabric of our laboratories in universities and national 
research institutions, many of which now show marked signs of deteri
oration.

The restructuring of the Research Councils by the Office of Science 
and Technology that has recently taken place provides new impetus for 
even further investment in biomedical research and development, but it 
will be important to ensure that in the competition for limited funds,



the world class biomedical science that is available in Great Britain is not 
diluted so that it loses its international competitiveness. Indeed, phar
maceutical R&D in the UK is a national flagship pointing to what can 
be achieved by selective funding and collaboration between government 
and industry. It is hoped that focusing on success and building on 
strengths will be a feature o f research award allocation and support by 
the Higher Education Funding Council.

The 1993 White Paper included the launch of a Technology 
Foresight Programme.

Whilst this should not detract from adequately funding the long-term 
enquiry led research that could provide entirely new biomedical discov
eries and developments, a structured approach to the partnership 
between academia, industrial research and scientists of different disci
plines should provide a significant forum to strengthen existing and cre
ate new networks and provide an agenda for biomedical research focus 
and partnership, at least for those activities which are sponsored by gov
ernment funds.

Foresight initiatives such as those carried out in Japan on energy can 
be successful when applied to short-term realisable goals. They may be 
less appropriate to the long term, entirely novel discovery research that 
is essential to new diagnostic, prophylactic and therapeutic medicine but 
could offer real value in terms of the mid-term science and technology 
that is at the heart o f pharmaceutical research and development.

It is perhaps significant that R&D expenditure as a percentage of gross 
output in the UK has steadily increased in the pharmaceutical sector 
from approximately 4 per cent in 1966 to over 16 per cent in 1992. 
Compare this with the figure for all manufacturing industry in the UK 
which has been a steady 2 per cent of gross UK output over the past 25 
years. (ABPI 1993). Indeed, a recent Department of Trade and Industry 
sponsored report on R&D spending in the UK (DTI, 1994) shows that 
in the year 1993-4, the pharmaceutical sector carried out 32 per cent of 
all industrial R&D in the UK and that 4 of the top 7 companies mea
sured by R&D spend were pharmaceutical.

The history of successful pharmaceutical R&D in the UK and the 
recent government initiatives to support and strengthen the science base 
will be important components o f the challenges that both the Molecular 
Biological and the Genetic revolution will bring as we move into the 
21st century.
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Public or Private?
Governments versus 
insurers/HM O s as ‘good 
purchasers’ o f  pharmaceuticals — 
lessons from  the US for Europe

Lois Quam
In trod u ction
It is difficult to ask the question of who is the better purchaser for two 
reasons. First it is always hard to define what ‘better’ really means. I’m 
going to focus on consistency, health gain and innovation. Secondly, it’s 
increasingly difficult, at least in the American context, to distinguish 
between public sector purchasers and private sector purchasers. We 
therefore need to bear in mind three other aspects of purchasing which 
are arguably more important. The first is what is the composition of 
purchasing, are there many or few purchasers in the market? The sec
ond is the objective of the purchaser. Is it health gain? The third is the 
nature of the purchasing decision itself. Is it a purchasing decision that's 
focused on a medicines budget, or is the purchasing decision focused on 
total medical care cost? My paper begins by elaborating on the blurring 
of the public/private distinction in the US, then considers the compo
sition, objective and focus of purchasing, before concluding with some 
remarks on the implications for Europe.
P u b lic  V ersus P rivate —  B lu rr in g  the E dges
Public entities in the US are increasingly hiring private entities to do 
their purchasing for them. The proposed introduction of a pharmaceu
tical benefit for the Medicare programme has led to discussion about 
putting in statute that Medicare use a Pharmacy Benefit Manager. In 
essence, HCFA, the Federal agency, would hire a private sector vendor 
to purchase for it.

Would that PBM activity become public sector purchasing or private 
sector purchasing? States are ahead of the Federal Government in this 
area. They already purchase coverage and medical services for millions 
o f Americans who have pharmaceutical benefits, both for their own 
employees and for low-income Americans who receive coverage 
through the Medicaid programme. Increasingly, States are using private 
sector purchasing bodies to advise on purchasing decisions, and in some 
States, Tennessee is probably the most notable, they are off-loading 
financial risks. Tennessee has recently put out for bids to Health Plans to 
70
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provide coverage for the whole Medicaid programme. It will agree a 
premium with the Health Plans and then Medicaid will be covered by 
them.

Public entities are giving up this degree of control for three pressing 
reasons:
•  to remove themselves from the first line of political pressure. For 

example, a private PBM will negotiate more aggressively on dispens
ing fees with local pharmacists. If the political heat comes, the State 
can say ‘it’s not us, it’s them’;

•  it’s a means of escaping some of the budgetary pressures, by out
sourcing the financial risks;

•  it offers the public purchaser access to scarce medical care manage
ment expertise.
The other difficulty in defining a public/private distinction is that 

private entities in the US either follow what the public sector does or 
are constrained by it in two important ways:
•  the decisions the Medicare programme has made about when exper

imental therapy becomes a covered benefit, paid for by insurance, 
have been replicated by private sector purchasers. It is a good legal 
defence to cite Medicare’s decision if a Health Plan member says you 
should have made another decision. In addition the costs of doing the 
research and making these decisions independently can be avoided if 
Health Plans follow Medicare. If Medicare does expand to cover 
pharmaceuticals, we can expect to see private purchasers following 
Medicare signals;

•  private sector purchasers are forced to act within political constraints. 
Where we have had stiff competition between private sector pur
chasers, the response has been for practitioners to seek legislative relief 
to put constraints on competition. In Minnesota, for example, the 
legislature recently passed a law that although HMOs could pick 
which physicians they wanted in their network, they had to take all 
chiropractors, pharmacists and psychologists. Those allied health pro
fessionals, fearing that the Health Plans would cut them out, i.e. pro
vide very reduced access to them for their members, having few chi
ropractors in the network, or requiring people to go to a general 
practitioner for a referral, circumvented the Health Plans, recognising 
that they had a stronger bargaining position with the legislature.

T h e C o m p o sit io n  o f  P urchasing
Turning to the composition of purchasing —  many or few purchasers. 
Purchasers in the US face a national market for pharmaceuticals and 
local markets for GPs, surgeons and chiropractors. Purchasing at both 
levels has been consolidating.

Historically purchasers in the US were weak. Physicians prescribed
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medicines, they were dispensed with patients frequently paying either a 
substantial co-payment or the whole cost. That has changed with the 
development o f HMOs or Health Plans, which now are quite wide
spread in the United States, though with varying degrees of control. 
Health Plans initially consolidated purchasing locally to confront hospi
tals and physicians and negotiate better rates, and to put controls on the 
volume of services provided. Initially pharmaceuticals were left almost 
entirely out of that calculation. Over time it was recognised that the 
same kinds of changes could be made in the purchase of pharmaceuti
cals. Pharmacy Benefit Managers (PBMs) emerged from the Health 
Plans to negotiate on a national basis with pharmaceutical manufactur
ers on product price and with pharmacy chains and independents on 
dispensing fees. More recently they have been trying to address use rates 
and set up formularies.

Five years ago these PBMs were very small. Today they are large with 
several companies each with over 15 million members and therefore 
with significant negotiating power. O f course, there has been a recent 
vertical integration in this market with pharmaceutical manufacturers 
purchasing the largest PBMs. We have yet to see the impact of that 
change.

Consolidation is also occurring elsewhere in the US healthcare mar
ket with Health Plans linking up with care providers, and States and pri
vate employers consolidating purchasing power.
C o n so lid a tio n  in  P u b lic  and P rivate  P u rch asin g
In addition to the emergence of PBMs, consolidation is taking place in 
three other ways.
(1) Health Plans are changing from being solely purchasers by merging 

back with the practitioners o f care. In Minnesota, for example, 
where the majority of the population has been enroled in H M O ’s for 
the last fifteen years, all o f the major Health Plans have merged with 
systems of hospitals and clinics. In Minneapolis St Paul, with a pop
ulation of 2 million, there are three large integrated service networks, 
Health Plans that both bear the financial risks and provide health care 
with hospitals and clinics. The reasons for mergers are two-fold:
•  the pressure, both from States which set budget targets for the 

Health Plans to meet with their premiums, and from employers 
that have coalesced to negotiate as a group with Health Plans, 
pushed them to the point where they need more control over the 
clinical delivery setting. They had negotiated price decreases only 
to see much of that counteracted by volume increases. They were 
not having the desired effect on total cost;

•  it enhances their bargaining position relative to the new purchasers 
o f care, be that the state legislature or employers associations. As
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the market consolidates, it gets more difficult for the new pur
chasers to move people around.

(2) States have consolidated their purchasing of health care. They are 
responsible for around 20 per cent of the total market. They have 
hither to typically not used their purchasing power. They have had 
separate Medicaid programmes, State employees programmes, and 
odds and ends of other programmes. States are now consolidating 
their purchasing into a single department and going out to negotiate 
with the market. In most States, by doing that, they become by far 
the single largest purchaser of health care in that State.

(3) Employers have concluded employer alliances in American cities in 
a very rapid fashion. Large companies employees constituted quite a 
small amount of the admissions at any given hospital. Companies 
realised they had a poor negotiating position with local facilities, and 
bonded together with other very large companies in a given geo
graphic region. In Minnesota, for example, the two employer 
alliances now comprise the majority of the employer market in the 
metropolitan area.

This trend to increasing bargaining power leads us onto consider what 
are the objectives of purchasers, and what pressures do they face.
T h e O b jectives o f  Purchasers
The States are now major purchasers of health care, and, in the absence 
of Federal health care reform legislation, will become the main agent for 
change. States cannot run budget deficits. They have enormous obliga
tions and they are under tremendous financial pressure. In Montana, for 
example, the overrun, not the whole programme, is equal to the entire 
university system budget for the next year.

States have not typically engaged in industrial policy or in the fund
ing of research, both of which they consider the domain of the Federal 
Government. In general the Federal government has been concerned 
about industrial policy, jobs, exports and innovation. A single payer 
Federal system may give the industry a far sighted purchaser. However 
that is not on the political agenda. At the State level, by contrast, the 
role of practitioners as lobbyers is quite a powerful one relative to the 
industry itself. The industry plays a role in providing jobs but it's a role 
that's very uneven State to State. Pharmacists, for example, have proved 
to be very effective lobbyists in all States. As States face pressures on 
medicines budgets there will be times where dispensing fees and the 
price of a drug appear as trade-offs. States are confronted not only with 
budgetary short term pressures but the politicisation of decision making, 
creating a very difficult set o f circumstances.

Competing Health Plans face other kinds of pressures. In principle, 
they have a great interest in looking at total cost over time, which should
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mean focusing on long term health gain. However, currently in much 
of the US there is a desperate grab for market share. Health Plans enter 
a new local market knowing they have a window of about eighteen 
months where they are either going to make it or go out of business. 
There are two main challenges for the industry in this environment. The 
first is that, to date, differences in pharmaceutical provision have not 
been factors in consumers' choice of Health Plan. Secondly, in this envi
ronment a focus on health gain is difficult. It is easier for a Health Plan 
to lower its costs by being careful about who they include in the Health 
Plan, than it is to manage difficult disease conditions. Whilst there are 
many trends towards more constructive disease management, there is a 
tension —  for example, if you get too good at the treatment o f asthma, 
in a non-universal coverage environment, you could attract a lot o f asth
matics to your Health Plan, pricing you out of the market. This is fur
ther complicated by the very high turnover in the market, Health Plan 
enrolment in the States varies from about 20 per cent to 60 per cent of 
the total membership of a Health Plan from year to year. People switch 
jobs and therefore Health Plans, employers switch their offering. This 
makes the focus on health gain in a non-universal environment more 
difficult to sustain, because many of the outcomes are not available to 
benefit the firm in a given year.
F ocu s o f  the P u rch asin g  D e c is io n
We would like purchasers to focus on the total cost o f medical care, not 
just the medicines budget, factoring in the relative costs of preventable 
illness and the costs o f avoiding acute episodes of chronic care, so that 
purchasers look at the trade-offs and recognise, for example, that effec
tive management o f asthma which may cost more in medicines, can be 
quite advantageous to total costs, as acute episodes requiring hospitalisa
tion are avoided.

Historically for Health Plans, although the incentive has been to look 
at total cost, there have been factors that have meant this hasn’t hap
pened. We are now seeing, a real move to a disease based focus on total 
cost.
C o n d itio n s  for a D isease  B ased  A p p roach  to  C ost
Three conditions need to be met, however, to look at total cost, as 
opposed to medicines cost.
(1) The benefit package has to allow the Health Plan to move the type 

of therapy around. Typically in Health Plans, co-payment had been 
placed more on pharmaceuticals than on other kinds of services and 
this has skewed things. When designing benefit packages actuaries 
know that up to half the savings from a co-payment on medicines 
come from prescriptions that go unfilled as patients elect not to pay.
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The benefits set needs to provide equal co-payment treatment of 
pharmaceuticals relative to alternate therapies.

(2) A management structure and availability of information to enable 
managers to make trade-offs. That is something that Health Plans 
were created to do and they are increasingly getting the information 
to go with the management structure to make those kinds of assess
ments relatively easily

(3) Continuity of membership. With turnover it is always a concern that 
you invest in managing the care of the asthmatic only to have that 
patient be at your rival next year as their parents change jobs or 
because the price of the rivals coverage was just a little bit lower than 
yours. Lack of continuity undermines the focus of health gain.

L essons for Europe?
Are there lessons for Europe? The US scene is complicated, but I think 
it leads us to consider two alternative purchasing models for European 
countries.

The first option is to try and make public single payers far sighted. 
Can we ensure that they will respect the objective of long term health 
gain and also the multiple objectives of nations in terms of long term 
competitive strength, which brings jobs and exports? The potential 
advantage is that a national single payer corresponds to the national 
pharmaceuticals market and the national economy. The challenge to get 
the far sighted single payer to shift its focus to total medical care costs 
and away from the medicines budget per se. Management structure and 
information availability are a key factor here.

The second option is to develop effective competing purchasers that 
also focus on health gain. In one important respect Europe is way ahead 
of the US, because it has universal coverage systems reducing the temp
tation for competing purchasers to move people out rather than manag
ing them from within. Europe has a greater continuity of membership, 
even in ‘competing’ systems, because the relationship to employment is 
not so rigid as in the US, and the comprehensiveness of benefits is also 
better. It would, however, require a framework within which entities 
competed, and an industrial policy that is supportive of innovation 
underpinning that framework. It will be challenging to make choice of 
pharmaceuticals a key weapon for a competing purchaser seeking to 
gain market share on service rather than price grounds. The best means 
of doing so will be to develop disease management approaches around 
chronic conditions so that a Health Plan can distinguish itself, for exam
ple by the effective management of asthma using innovative pharma
ceuticals, or by the effective management o f hypertension using phar
maceuticals. In the US, doing that is a risk because in a noil-universal 
coverage environment you are like to attract people who want that care



76 Public or P rim te?

and are sick. In a universal environment in Europe that could be done 
effectively to gain market share.

In summary, the US faces a crucial period of adaptation, where it is 
going to have to look at the relative strengths of public and private sec
tor purchasers, and figure out how to keep them focused on the right 
things. Whilst the US scene provides insights, health reform within a 
universal coverage environment in Europe may soon be able to provide 
some useful examples of good purchasing to the US.
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Professor Henry Grabowski
In trod u ction
The focus of this paper is the economics of the pharmaceutical R&D 
process. Major developments currently impacting the industry include 
the fact that R&D costs for new drugs are rising very rapidly Product 
life cycles are also shortening, which means that there is less time to 
recover R&1) costs and other investment expenditures. Firms are 
increasingly dependent on a small number of products —  they are often 
referred to as blockbuster products —  to finance the future R&D for 
new drug introductions.

In terms of public policy, pharmaceuticals are also the focus of vigor
ous cost containment efforts in virtually all major countries. Price reg
ulators tend to be driven by short-term budgetary considerations. The 
extreme skewness in new drug sales and returns make the blockbuster 
or top decile of drugs the special targets of these regulators. They try to 
obtain these big-selling drugs at ‘breakeven’ prices, while letting other 
countries bear the high fixed costs of R&D. O f course the more coun
tries which try to behave in this manner, the more negative the conse
quences for R&D incentives.

This paper provides an overview of several factors influencing the 
current and future environment for pharmaceutical R&D. The follow
ing section examines current economics of the R&D investment 
process, including the trends in R&D costs and product life-cycles. The 
second section discusses some of the main results from my ongoing work 
on the returns to R&D for new drug introductions. The final section 
considers the consequences of price and profit controls for R&D incen
tives.
T h e R & D  In v estm en t P rocess
This is a time of exploding opportunities for pharmaceutical advances. 
Increased knowledge of physiological processes at the molecular level 
enable researchers to develop more selective and potent pharmaceutical 
targets. New research tools, such as electron microscopy and X-ray crys
tallography, and new research techniques associated with biotechnology, 
have helped enhance the search for significant new compounds. Because 
of these advancements, pharmaceutical industry R&D now can be cat-
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egorised more as a ‘discovery by design’ approach, as opposed to the 
random screening of compounds that was once prevalent.

Pharmaceutical firms are currently pursuing numerous research pro
jects in the areas of critical medical need. Figure 1 shows the number of 
clinical research projects across several important therapeutic areas. 
Cancer had over 200 separate research projects in 1991. This reflects the 
growth of biotechnology which has been focused on new cancer treat
ments. Pediatric medicine and cardiovascular therapies each had more 
than 100 clinical research projects, while AIDS had close to 100 projects 
in that year.

Although there is great optimism about the scientific potential for 
important new drug discoveries, there is also mounting evidence that 
the R&D process from an economic perspective is becoming longer and 
costlier. Figure 2 shows a plot of the average duration of the investiga
tional New Drug (IND) and New Drug Application (NDA) phases for 
annual US new drug approvals between 1964 and 1991. By the early 
1990s, the IND or clinical investigational phase averaged over 5 years 
and the NDA or regulatory review phase was about 2 '/?  years. If we add 
to this a pre-clinical phase of 2 to 4 years, we obtain a mean total R&D 
time of almost 12 years.
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The bar graph in Figure 3 shows annual industry R&D expenditures, 
expressed in constant dollars. The spaced and solid lines show the annu
al number of INDs filed and new chemical entities (NCEs) approved by 
the FDA. This figure indicates that R&D expenditures have increased 
several fold, even after adjustment for economy-wide inflation. At the 
same time, the annual number of INDs and NCEs has changed only 
moderately While the issue of R&D costs is best analysed at the level of 
individual drugs, the aggregate data series in Figure 3 suggest that R&D 
investment costs per new drug introduction have been increasing signif
icantly in real terms.

The Center for the Study of Drug Development at Tufts University 
has completed a microeconomic study of R&D costs (DiMasi, 1991). 
The principal investigators in this study are Joe DiMasi, Ron Hansen, 
Lou Lasagna and myself This analysis is designed to estimate the aver
age R&D cost for NCEs discovered and developed by US-owned firms 
(i.e. their self-originated NCEs). Data were obtained on a random sam
ple of 93 drugs first tested in humans between 1970 and 1982. In this 
analysis the costs of drug candidates that fail in pre-clinical and clinical 
trials are incorporated into the average costs of the new drug introduc
tion. R&D expenditures also are capitalised to the date o f marketing 
introduction to reflect the time costs associated with an investment in 
pharmaceutical R&D.1

Our best estimate is that it takes an average of $231 million (in 1987 
dollars) and 12 years to discover and develop a new drug. O f this total, 
$114 million is the out-of-pocket R&D costs and $117 million is the 
time cost associated with the 12-year average investment period. In 
addition, we find substantial variability around this mean cost estimate. 
Research is continuing with respect to how R&D costs vary by thera
peutic category and other characteristics.

Figure 4 shows the average attrition rate of a representative new drug 
compound in our sample as it goes through each development phase 
toward FDA approval. O f the full cohort o f drugs beginning clinical 
testing, 75 per cent enter Phase II and 36 per cent survive to Phase III. 
Furthermore, 23 per cent of the clinically tested compounds for our 
sample firms eventually obtain FDA approval. While this success rate has 
been increasing over time, 4 to 5 compounds must still be taken into 
man for each one that obtains approval. This is an important factor 
which caused R&D costs in pharmaceuticals to multiply in value as one 
proceeds through the different testing phases.

O ur findings also imply that average R&D costs per new drug intro-

1 T im e  costs m easure th e  in co m e  foregone from  investing in dev e lop m en t for th e  p erio d  before 
re tu rns  are earn ed . T im e  costs are m easured at th e  pharm aceu tica l in du stry ’s cost o f  capital. T he  
sum  o f  o u t-o f-p o ck e t cost and  tim e cost is th e  capitalised cost o f  n ew  d ru g  developm ent.
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duction have been increasing significantly. An earlier analysis by Hansen 
(1979) using the same general methodology found an average R&D cost 
ofS54 million (in 1976 dollars). Hansens R&D cost estimate is $100.7 
million expressed in 1987 dollars. Hence in real terms total capitalised 
costs are about 2.3 times larger in our study than in the earlier period 
analysed by Hansen.

What factors account for this increase in real R&D costs per new 
drug introduction? This is clearly an important issue for further research. 
Some key factors can be highlighted on the basis of our present know
ledge. First, pharmaceutical R&D now entails significantly greater 
expenditures in the discovery phase. A second factor associated with 
longer R&D times and higher costs per new drug introduction is the 
shift in research focus toward therapeutics to treat chronic clinical con
ditions such as cardiovascular disease and cancer. Chronic disease drugs 
require more long-term testing and greater overall resource investments 
prior to commercial introduction. A third factor accounting for higher 
R&D costs is the rapid escalation in the out-of-pocket costs for clinical 
trials and the greater capital equipment requirements associated with 
current R&D activities in the pharmaceutical industry.- There are strik-
2 T here  is p re lim inary  ev idence  that th e  increase in o u t-o f-p o ck e t expend itu res for clinical trials

is due bo th  to  an increase in th e  n u m b er o f  trials p erfo rm ed  and  th e  cost p er trial (O T A . 1993;
Boston C on su ltin g  G roup, 1993).
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ing changes in this regard emerging from our analysis compared to the 
situation of a decade ago. Understanding the forces underlying this rapid 
increase in out-of-pocket costs is an important topic for future research.

In our R&D cost study, we also simulated the effect on total R&D 
costs o f a one year reduction in regulatory approval time. The regulato
ry approval phase in the United States has averaged approximately 2 1 /2 
years over the past decade. If this could be reduced by one year, we esti
mate that it would decrease R&D costs by $19 million. This is roughly 
8 per cent o f our overall estimate.

A reduction in regulatory review time, of course, may require more 
resources at the FDA. However, the aggregate R&D cost saving for the 
industry of a one year reduction in review times would be substantial. 
In particular, a saving of $19 million per approved NCE multiplied by 
an average of 19 approved NCEs per year, yields an aggregate annual 
potential savings in industry R&D costs of $361 million. To put this in 
perspective, this is roughly half the FDA’s total annual budget in recent 
fiscal years. Furthermore, it significantly exceeds the annual budget for 
the new drug division of FDA. Hence, there are strong potential bene
fits to be obtained from a faster and more efficient FDA review process 
if this can be done without compromising patient safety. In September 
1992, the US Congress instituted user fees on new drug applications 
(HR 6181). The user fee will be dedicated to the hiring of additional 
FDA reviewers with the objective of eventually reducing the average 
review times to one year. If successful in this objective, this could have 
significant positive incentive effects on R&D (Grabowski and Vernon, 
1994).
P ro d u ct Life C ycles
Whereas R&D investment costs have been increasing, product life cycles 
have been getting shorter. This is the result o f faster follow-on from 
competing new drugs and increased generic competition when patents 
expire. The fast followers have occurred in many competitively active 
therapeutic classes like the ace inhibitors cardiovascular drugs, the newer 
non-tricyclic antidepressants and the cholesterol-lowering agents. 
Within a few years after the pioneering product is introduced, there are 
follow-on competitive products coming into the market. In addition, 
these products are now typically introduced at significant discounts to 
the market leader and also frequently offer aggressive discounts to man
aged care organisations to gain access to their formularies. The changes 
in the case of the United States are driven by the growth of managed 
care and are sometimes referred to as the new competitive dynamics.

The fast follower phenomenon is illustrated by the experiences in the 
United States o f the cholesterol-reducing therapeutic group. The break
through product introduction was Mevacor in 1987. The second and



Price and Profit Control 83
third entrants, Provachol and Zocor, were introduced in the next year 
and priced below Mevacor. More recently Sandoz has announced that 
its 1994 competitive entrant in this class will be priced at a discount of 
50 per cent below Mevacor. Similar competitive experiences have 
occurred in ACE inhibitor and nontricyclic anti-depressant therapeutic 
class (Grabowski, 1994).

Another major change in the product life cycles over the last decade is 
due to increased competition from generics. Several years ago, when a 
patent expired, a manufacturer would lose part o f the market share to 
generics, but at a fairly slow pace (Statman, 1982). This situation changed 
dramatically in the wake of the 1984 Drug Price Competition and Patent 
Restoration Act and demand side developments on the 1984 Act short
ened and simplified the regulatory process for generic drugs by allowing 
the submission of an abbreviated new drug application (ANDA). This 
allowed generics an easier and faster entry into the market. At the same 
time, the growth of managed care organisation on the demand side has 
accelerated the utilisation of generics in the United States.

John Vernon and I have examined the experiences of 18 economi
cally significant drug products whose initial generic competition 
occurred in the 1984 to 1987 period (Grabowski and Vernon, 1992). 
For these drug compounds, the average product was subject to 25 
generic competitors and lost approximately half its market share within
2 years. An examination of drugs coming off patents during the 1990s 
in the United States indicates the rate o f sales erosion after patent expi
ration is accelerating. For example, two recent expirations, Xanax and 
Naprosyn, lost much more than 50 per cent of their sales volume in the 
first several months after initial generic entry, despite a marketing strat
egy of offering their own generic products.3

In many European countries, similar sales losses are occurring under 
reference pricing schemes. There is evidence that product life cycles are 
shortening on a global basis due to intensified competition among brand 
name products and an increased availability and willingness to utilise 
generic substitutes. While legislation has also been passed in the United 
States and Europe to stabilise effective patent terms and restore patent time 
lost during the clinical regulatory review periods, these efforts have so far 
had minimal positive effects on innovation incentives (Grabowski, 1991a).
3 In the case o f  X anax, U p jo h n  has seen its $500 m illion  annual sales sh rink  to  $42 m illion  d u rin g  

th e  first year o f  g en eric  c om p etition . A lthough  U p jo h n  m anaged  to  m ain tain  a large m arket 
share w ith  its ow n g en eric  fo rm ula tion  o f  alprazolam , the gen eric  p rice  fell to  $4 for 100 tablets, 
com pared  to  $52 for 100 tables o f  X anax. Similarly, S yn texs  g en eric  naproxen to o k  64 p er cen t 
o f  new  prescrip tions in January  1994, the first full m o n th  after p a ten t exp iration . H ow ever, the 
g en e ric  p rice  fell to  $12 p er 100 tables com p ared  to  a p rice  o f  $65 for 100 tablets o f  the brand 
nam e p ro d u ct, N aprosyn. As a consequence , S yn texs  overall revenues from  this p roduct 
d ro p p ed  m ore  than  50 p er cen t in th e  first m o n th  o f  generic  c om p etition . “Effects o f  US 
G en eric  Price C u ts ’, Scrip, A pril 12, 1994, p i 9.
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R etu rn s to  P h arm aceu tica l R & D
John Vernon and I have been engaged in an ongoing long-term study 
of the returns to US new drug introductions. We have completed our 
analysis of the returns on new drugs introduced during the 1970s, and 
we are currently analysing the returns to the new drug introduction of 
the 1980s utilising a comparable methodology. This section discusses the 
nature of the analysis and some of the major findings from this on-going 
work (Grabowski, 1994).

A key question which we address in this work is whether the average 
US NCE earns a rate of return on R&D investment that is commensu
rate with the pharmaceutical industry’s cost o f capital. We also examine 
the distribution of returns and the breakeven time for the average NCE 
to cover its R&D costs. O ur analysis is based on a comprehensive sam
ple of US NCE introductions and is performed on a real after-tax basis.

Figure 5 shows some aggregated sales profiles for the US market for 
1980-1984 introductions. In particular, it shows annual sales estimates 
for the mean, median and top few deciles of our sample. These curves 
exhibit the classical life cycle pattern of rapid sales growth, maturity, and 
sales decline. This figure also illustrates the highly skewed nature of the 
sales distribution for new drug introductions. The sales peak of the top 
decile drugs are several times greater than the sales peak for the second 
decile. Furthermore, the mean sales curve is much higher than the

FIGURE 5 U S sales profiles o f  1980-84 N C E s
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median one. This is a very important point in terms of understanding 
the pharmaceutical industry economics. A few top-selling drugs are 
really key in terms of economic success in providing the funds for future 
research.

Rates of return are estimated from the series of annual net cash flows 
starting at the beginning of the R&D investment period and going to 
the end of the product’s life cycle. A life cycle profile of the cash flows 
for the average new drug introduction in our 1980-84 sample is pre
sented in Figure 6. Cash flows are negative over the pre-clinical and 
clinical R&D period and become increasingly so in the years prior to 
initial marketing due to the addition of heavy launch and capital invest
ment outlays. By year 3 after product launch, cash flows generally 
become positive. They then escalate rapidly, reach a peak in year 11 after 
marketing, and then begin a period of sharp decline. We assumed 20 
years as the expected product lifetime for this sample cohort.

The baseline values in Figure 6 provide the basis for computing the 
internal rate of return (IRR) and the net present value (NPV) for the 
mean 1980-84 NCE.

A basic finding of the analysis is that the IR R  for the mean NCE is
11.1 per cent. This is only slightly above the industry’s 10.5 per cent cost 
o f capital over this period (Myers and Shyam-Sunder, 1994). The capi
talised value of R&D investment costs for the representative 1980-1984

F I G U R E  6  Cash flow s for m ean  1980-84 N C E
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NCE is $201.9 million after tax (in 1990 dollars). The discounted value 
of net cash returns resulting from this R&D investment is $224.1 mil
lion. Hence, the net present value (NPV) for the mean 1980-1984 NCE 
is $22.1 million.

Although the average N CE’s returns on R&D are moderately higher 
than the cost o f capital, there are larger variations in present values and 
returns across NCEs. As in our earlier work on 1970s NCE introduc
tions, we found that the distribution of present values is highly skewed. 
Figure 7 shows the present value by deciles for the 67 NCEs in our sam
ple. The top decile of NCE has an estimated present value of cash flows 
after launch that is more than five times the capitalised value of average 
R&D costs. In addition, only the top three deciles have present values 
that exceed average R&D costs.

The above analysis confirms the fact that the search for blockbuster 
drugs is what motivates the pharmaceutical R&D process. Many of 
smaller, niche-type products are useful therapies in the physicians arse
nal. Furthermore, a great many of these products also contribute to the 
firm economically in terms of covering their direct R&D investment 
expenditures. However, the products below the third decile will not 
typically cover any of the common discovery costs or costs of large num
bers of the products that fail in the development process. Hence, a firm 
must occasionally obtain a drug in the top few deciles, if it is to earn 
positive long-run returns on its total portfolio of projects.

FIGURE 7 Present values by decile: 1980-84 N C E s
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This extreme skewness of returns to pharmaceutical R&D also has an 

important implication for the profit and price controls. That is, when 
price regulation develops that focuses on the big selling drugs —  the top 
few deciles — then the returns to overall new drug innovation will be 
reduced significantly, and it will be difficult to sustain a high rate of 
technological advance. This is a key issue that is addressed further below.
P u b lic  P o licy
In the scientifically promising but fragile economic environment that 
currently exists with respect to pharmaceutical R&D, public policy
makers will have considerable influence on the future level and sources 
of drug innovation. R&D investment outlays are inevitably influenced 
positively and negatively by a host o f government policies.

I have already discussed the significance of regulatory policies for the 
incentives for pharmaceutical innovation at earlier places in this paper. 
Recent attempts in American and Europe to make the registration 
process more efficient and less cumbersome could have an important 
positive effect on research incentives. The movement toward a European 
registration process for new drugs is also a positive development.

The support o f basic biomedical research is another government pol
icy that can dramatically influence the incentives for new drug innova
tion over the long run. Recently the growth of government-supported 
research in the United States has been lagging industry-funded R&D 
efforts (Grabowski, 1991b). This reflects a tighter environment for gov
ernment expenditures in all areas.

Government reimbursement policies toward new drug introductions 
will undoubtedly have a crucial impact on the returns to new drug 
R&D in the 1990s. As health care cost escalates, more countries are 
turning to stringent price and profit controls to hold down the growth 
in costs. The most successful new drugs from a commercial perspective 
are generally those drugs which provide significant therapeutic advances 
over established medicines. Reekie (1978), Lu (1993) and others have 
shown that such innovative drugs are typically launched at a premium 
price relative to substitutes, whereas the majority o f imitative drugs are 
introduced at a price discount. Government price regulators charged 
with holding down the growth of pharmaceutical expenditures natural
ly focus, therefore, on the subset of the most innovative new therapies, 
especially those expected to expand existing markets or achieve large 
market size. These are also the therapies most likely to be in the top 
decile of new drug introduction in terms of expected sales revenues.

In some recent model simulations, John Vernon and I have shown the 
highly adverse effects on the incentives for pharmaceutical R&D of 
price controls that focus on innovative new products with large expect
ed sales. These simulations were motivated by some o f the proposed US.
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health care changes and a desire to analyse the consequences of these 
changes for the pharmaceutical innovation process. O f course very 
restrictive systems of price controls on pharmaceuticals are already in 
effect in several other countries that encompass this kind of regulatory 
behaviour.

In particular, we assume in our simulations that regulators focus their 
attention on the top decile of products and impose breakeven pricing 
criteria for these drugs. We utilise our distribution of 1980-84 US. NCE 
introductions in this analysis. The best way to describe this scenario is 
to refer to Figure 7 again, which shows the present value by decile for 
the 67 NCEs for our 1980-84 sample. We assume that regulators con
strain the price so that the IR R  for these top decile drugs are just equal 
to the overall cost of capital for the industry in our model (i.e. 10.5 per 
cent). In this case, the present value of cash flows for the top decile drugs 
is just equal to the present value of R&D costs. In other words, the large 
‘excess’ profit for this top decile of products is completely eliminated.

Our simulation analysis examines the effect on average returns to R&D 
when this ‘breakeven’ pricing constraint is imposed on the top decile of 
products. The effect for the average NCEs is a negative change in the 
expected NPV from $22.2 million to —$60.2 million. This is more than 
30 per cent of the total present value of the average NCE (—$82.4 mil- 
lion/$24.1 million). With such large expected losses for the representative 
new drug, firms would be expected to respond by curtailing expenditures 
on future R&D projects until expected returns again become positive.

In interpreting these results, it must be remembered that the search 
for blockbuster drugs is what motivates pharmaceutical R&D. However, 
government price regulators typically have a myopic bias. They are 
unlikely to allow for the fact that probability of commercial success for 
any given R&D project is very low and that the returns to blockbuster 
drugs must compensate for low or negative returns on most other new 
drug introductions.

The type of price regulation can be expected to have an especially 
chilling effect on the most long-term risky R&D projects. If one regards 
R&D investment as somewhat like a lottery —  with low probabilities of 
achieving high returns —  price regulation clearly changes the attrac
tiveness of the ‘R&D lottery’. Winning the lottery now provides the 
likelihood of only a break-even return. As a consequence, firms would 
be expected to devote more of their R&D and marketing activities to 
certain incremental or ‘niche’ type advances that entail less technologi
cal and regulatory risks. To the extent that prospective social gains are 
positively correlated with risk bearing in pharmaceutical R&D, these are 
precisely the wrong signals to create in the US market.

The type of new drugs that are most negatively impacted by a myopic 
top-down system of price controls are those that increase current bud
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geted health care expenditures. This would include, for example, main
tenance therapies directed to improvements in quality o f life. Another 
negatively impacted class o f drugs involve therapies where the patient 
benefits are long term in character. Even drugs that can demonstrate that 
they are cost reducing to the health care system in current periods may 
not be encouraged in the environment if they raise the pharmaceutical 
budgets of government entities. This is because expenditure decisions in 
government bureaucracies are often made on an individual component 
basis. Savings to other health care expenditure budgets receive lesser 
weight and can go unrewarded.4

Price controls on innovative new drugs have extremely negative con
sequences for smaller firms exploring new technologies, such as those in 
the emerging biotech sector. Biotech firms concentrate their R&D 
activity on long-term discovery research and are highly dependent on 
venture capital and external investment sources. It is no accident that 
these firms are primarily a US phenomena, where the market for phar
maceutical products has not been subject to extensive government price 
controls, and the venture capital market is most highly developed.

The biotech segment o f firms are especially vulnerable to price con
trols because they are typically too small to pool R&D successes and fail
ures in any meaningful way. Second, their external sources of R&D 
funding are likely to respond to the price regulation provisions and 
enhanced commercial uncertainties by sharply raising the price and 
availability of R&D investment funds. Currently, all but the very largest 
biotech firms operate with cash surpluses for R&D (denoted in the 
trade as ‘burn rates’) o f only a few years. Many biotech firms would not 
survive a system of controls that are targeted to the most important new 
commercial medicines.

An alternative cost containment approach would be for the govern
ment to improve market information and encourage the adoption of 
cost-efficient new products as well as the usage of low-price generic 
products as they become available after patent expiration.

This has been recommended by several economists examining the 
options in the case of US health care reform (Scherer, 1993; Grabowski, 
1994). There are several reasons why this is a more preferable direction 
to build on compared to the price regulation of important drugs. First

4 T h e  adm inistration  o f  d ru g  budgets by th e  M edicaid  P rogram  in several US. states offers a 
n u m b er o f  illustrative sam ples. M oo re  and  N ew m an  (1992) recently  found  that restrictive 
M edicaid  form ularies resulted  in p resc rip tion  d ru g  savings, b u t substitu tion  o f  o th e r  m edical 
services caused expend itu res to  rise e lsew here in th e  M edicaid  system . Sim ilar results w ere 
observed in a study by Soum erai and  A vorn, w hich  found  d ru g  paym en t lim its for M edicaid  
recip ients caused adm issions to  hospitals and  nursing  hom es to  increase. M y analysis o f  state 
M edicaid  p rogram m es also found that enrolees exp erien ced  delays in th e  availability o f  
im p o rtan t new  drugs in several states d u e  to  form ulary  restrictions (G rabow ski, 1988).
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of all, the market is evolving strongly in this direction, and the govern
ment would be reinforcing rather than retarding market forces. At the 
present time, firms in the pharmaceutical industry are adapting to very 
fundamental changes on the demand side of the market. At the centre 
of these changes are the growing managed care plans of the private sec
tor. To an increasing degree over time, these organisations have 
employed strategies such as drug formularies, generic prescribing and 
drug utilisation reviews to achieve substantial savings in their pharma
ceutical expenditures. Looking to the future, a large number of the cur
rent top-selling drugs will experience patent expiration over the next 
several years, thereby providing opportunities for large cost savings from 
the market-oriented approach. Finally, a market-oriented strategy pro
vides a more promising industrial policy approach for encouraging tech
nological advances in pharmaceuticals,5 while price controls have been 
consistently shown to have a strong negative impact on the incentives for 
pharmaceutical innovation (Thomas, 1992a; 1992b).
C o n clu sio n s
The economic trends indicate that pharmaceutical R&D activity is 
becoming longer, costlier and riskier in nature, and product life cycles are 
contracting under increased competition on the demand and supply side 
of the market. It is fortunate that, to date, this has not caused a serious 
negative global impact on R&D investments of the pharmaceutical indus
try. The strong prospects for scientific advance and the ability to make 
strategic responses to the changing economics of R&D in some countries 
have kept global pharmaceutical R&D investments growing at a strong 
pace. Whether this will continue in the future is highly debatable. All 
countries are facing pressures to contain health care costs. Pharmaceuticals 
are a frequent target for this cost containment despite their cost-effective 
nature and their relatively small share in overall health care costs.

I think there is the risk that as health care costs escalate, virtually all 
countries will try to obtain the most innovative new pharmaceuticals at 
break-even prices and try to leave the payments for drug R&D to other 
countries. So we have what is a free rider problem evolving in the phar-

5 T h e  e nco urag em en t o f  generics can be expected  to  have less adverse consequences for 
innovation  incentives com pared  to  a p rice  regu lation  approach. T h is  reflects th e  fact that 
gen eric  c om p etition  generally  takes effect only  after an effective paten t life o f  approxim ately  10 
to  12 years, and  sales losses w hich  o ccu r la ter in the p ro d u c t life cycle are heavily d iscoun ted  in 
an N P V  analysis. To illustrate this la tter p o in t, Jo hn  V ernon and  I have exam ined  th e  effects o f  
tw o  very  severe g en e ric  c o m p e titio n  scenarios using  o u r  1980-84  sam ple o f  N C E  
in troductions. In particular, in these scenarios, w e assum e that firm s expect sales to  fall 70  per 
cen t and 90 p e r  cen t in th e  year after p a ten t exp iration . T h e  observed  change in N P V  for the 
m ean N C E  u n d e r  th e  m ost severe g en e ric  erosion scenario  is observed  to  be m uch  less than  the 
change w h ich  occurs w hen  th e  top  decile  drugs are constra ined  to  a zero  N P V  (—$29.9  m illion  
versus -$ 8 2 .4  m illion) (G rabow ski, 1994).
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maceutical industry, as policymakers deal with the immediate stresses of 
today’s health care costs. Left unchecked, these developments could 
result in a drastic curtailment of global R&D investment for new med
icines, despite the exciting potential for scientific advances which now 
exist. I think it is very important that as strong a case as possible be made 
to prevent this undesirable scenario from occurring. Pharmaceutical dis
coveries have a major role to play in improving the quality of treatment 
and in providing cost-efficient options to the health care delivery sys
tems of the future.
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‘Factors Influencing the Location 
o f  Multinational Investment in the 
Pharm aceutical Industry’

Jeremy Holmes and Professor John Dunning
In trod u ction
Throughout the 1980’s flows of foreign direct investment overall grew 
at a rate that was faster than both world GDP and world trade. In the 
1990’s, after some periods of scepticism in the last 20 years, national 
governments are again regarding foreign direct investment —  by which 
they usually mean inward investment, but also to a lesser degree outward 
investment —  as ‘good news’. Why is this?

The renaissance of the market economy, particularly in Central and 
Eastern Europe, India, China, and countries such as Mexico and Chile, 
has fuelled a positive attitude on the part of government. But there are 
other reasons too — the increasing globalisation of economic activity in 
many sectors, the convergence of economic structures in the advanced 
industrial nations and the consequent pressures on their firms to be com
petitive in international markets have all acted to propel foreign invest
ment forward. Most significantly for today, the criteria have changed for 
judging the success of inward investment by so-called ‘host’ governments.

The emphasis has shifted from a somewhat confrontational stance, 
based on the direct contribution of such investment to domestic output 
or employment, to a more co-operative stance founded on an evalua
tion of its wider impact on the upgrading of the competitiveness of 
indigenous assets —  particularly created assets such as technology and 
‘know-how’, rather than natural assets such as land and unskilled labour 
— and the promotion of comparative advantage in a global economy 
through that continual upgrading process.

36 years ago one of the authors of this paper, John Dunning, pub
lished the first comprehensive analysis of the costs and benefits o f inward 
direct investment (Dunning, 1958). The subject o f the study was the 
UK but the issues it raised have now been taken up world-wide. In par
ticular, attention has been paid to the pharmaceutical industry, and the 
factors influencing its foreign investment, because of its high value 
added and its role in the internationalisation of what might be called 
‘technological activity’.

Stocks of foreign direct investment in the pharmaceutical industry 
grew more rapidly than trade in the 1980’s, although with a slight pause 
at the turn of the decade. The industry is distinguished by the fact that 
foreign-controlled production and foreign-controlled sales are substan
tially more important than imports. For most countries on which data 
92
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FIGURE 1 Stocks o f  in ter-reg ion  direct in vestm en t in  
p h arm aceu ticals (end 1988)
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Sourer: Secto r C ase Study of Globalisation in the Pharm aceu tical Industry, O E C D , 1994.

are available foreign controlled production is at least twice as large as 
total imports, and sometimes as much as five times as large. So we are 
talking about an investment intensive industry.
In ter -R eg io n  D irec t In vestm en t
Figure 1 shows the position approximately 5 years ago in terms of the 
stocks of inter-region direct investment. We see that U S  pharmaceutical 
companies were substantially the largest foreign investors. This is still the 
case; in 1990 the overseas assets of US pharmaceutical companies 
amounted to some $28 billion.

The host region for that investment is predominantly Europe. For 
European companies, the host region is predominantly the USA, 
accounting for 11 bn or 80 per cent of the $13.5 bn of European out
ward investment at the end of 1988.

Japanese pharmaceutical companies invest significantly less overseas 
than their American or European counterparts, although activity from 
this area has recently been increasing. Nevertheless, in chemicals and 
pharmaceuticals as a whole, Japan still showed a clear surplus of outward 
investment, along with the UK and Germany, at the end of 1990, 
whereas the USA was a net recipient.



FIGURE 2 Foreign con tro lled  p rod u ction  as a percen tage o f  total 
pharm aceu tica l p rod u ction  (1989)
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Source: S ec to r Case Study o f  G lobalisation in the Pharm aceu tical Industry, O E C D , 1994. (Australia data 1986/7)

Japanese companies invest more in the Rest o f the World as a pro
portion of their outward investment —  approximately 40 per cent — 
than do US companies (23 per cent) or European companies (for whom 
firm data are not available). Overall investment in the Rest of the World 
appears to have declined in proportional terms over the 1980’s. The Rest 
of the World itself invests overwhelmingly in the USA.
F oreign  C on tro lled  P ro d u ctio n
How important is this investment to the overall pharmaceutical indus
tries o f the recipient or ‘host’ countries themselves? Taking seven of the 
major host countries and calculating the percentage of total pharmaceu
tical production accounted for by foreign investment, we see from 
Figure 2 that Australia was well in the lead even in 1986/87, which was 
before the ‘Factor f ’ scheme was introduced. Data for the other coun
tries are for 1989, so roughly equivalent to the time of the snapshot 
given in the previous chart. The UK, with 61 per cent, heads a group 
of four major European countries, which are all ahead of the USA and 
Japan. As we mentioned before, all these countries have a high ratio of 
foreign controlled production to imports —  in the case of Italy it is 4.8



FIGURE 3 E xports as a percen tage o f  tota l pharm aceu tica l 
p rod u ction  (1988)
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Source: Sector Case Study o f  G lobalisation in  th e  Pharm aceutical Industry, O E C D , 1994.

times, for the US 4.6 times and the UK 4.2 times.
E xp orts
Are these countries the recipients of foreign investment because they 
represent important export bases to third markets? In the case of 
Australia clearly not, as exports represented only 9 per cent o f total phar
maceutical production in 1988 (Figure 3). The level o f exports, princi
pally to New Zealand, is rising but not as fast as either imports or inward 
investment. In 1990, IMS data indicated that 94 per cent of pharma
ceutical sales in Australia were accounted for by multinational compa
nies.

The UK on the other hand is a very different story. In 1988 28 per 
cent o f total production was for export. This increased in 1992 to 35 per 
cent.

Italy and the USA are at about the same level as Australia, but France 
and Germany are in the same category as the UK with 22 per cent and 
30 per cent respectively. Japan has the lowest export share with only 2 
per cent —  but as we saw before it also has the lowest foreign controlled 
production share.



FIGURE 4 Foreign  Sales and R & D  as a p ercentage o f  U S  
ph arm aceu tica l c o m p a n ies’ tota l sales and R & D
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Source: Pharm aceu tical M anufacturers Association.

F oreign  Sales and R & D
How has the position changed in the last four years? As the major out
ward investors it is instructive to look at US companies and to compare 
their foreign sales and R&D as percentages of their total sales and R&D 
in 1989 and 1993. These are shown in Figure 4. Foreign sales actually 
dropped in proportional terms —  and this drop would have been even 
more marked if we had taken a 5 or 10 year comparison.

However, foreign R&D actually increased slightly in proportional 
terms, up to 18.3 per cent in 1993. In a moment we want to focus on 
R&D more specifically, because of its value added and its attractiveness 
for host country governments.
P rin cip a l F oreign  In v estm en t Strateg ies
But first let us set this discussion in the context o f what drives the for
eign investment strategies of firms in any industry. This is familiar terri
tory, but it is worth recalling that, classically, there are four principal rea
sons for firms to engage in foreign investment:
•  to seek out natural resources such as land, oil and minerals or 

unskilled labour (none of which really apply to the pharmaceutical
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industry);

•  to seek new markets, and by establishing a foreign production facili
ty to substitute for imports to those markets;

•  to seek organisational or operational efficiencies through a process of 
international or global rationalisation;

•  and to seek out strategic assets, such as technology, know-how or the 
acquisition of brand names, in order to improve the firm’s overall 
competitive position.
In today’s pharmaceutical industry, market seeking investment is partly 

influenced by the political and regulatory environment in developed 
markets, but it is also strongly biased towards the developing and newly 
industrialised world.

Efficiency seeking investment is occurring mostly in the economically 
integrated regions of the world, particularly the European Union and 
the NAFTA. Importantly, strategic asset seeking investment is also occur
ring mostly in these regions, and between the countries o f the Triad of 
Europe, N. America and Japan.

In general, the supply —  or firm-specific —  factors influencing for
eign investment have shifted in the last 20-30 years away from those 
related to the availability and cost o f natural resources towards those 
related to the availability and cost o f created assets. Put another way, the 
key issues in foreign production, especially in high technology indus
tries, have switched from those associated with the manufacturing 
process per se to the strategic assets required for effective pre and post man
ufacturing —  i.e. R&D and marketing or distribution.
L o c a tio n -S p e c ific  Factors
In 1988 EAG conducted some detailed research into the other side of 
this coin —  the location-specific factors involved in foreign investment 
decisions (EAG, 1988). The findings reflected the views of a wide range 
of US pharmaceutical companies with operations in the UK. They dis
tinguish between factors influencing production investment decisions 
and those influencing R&D investment. The results are summarised in 
Figure 5.

The two most significant factors related to foreign production were the 
presence of stable government policies towards the pharmaceutical 
industry and Government subsidies or incentives for investment. Other 
important factors included the size of the local market (implying some 
level o f market-seeking investment), the prevailing level of prices, the 
availability o f suitable personnel and the national tax regime.

Regarding R & D  investment, the two most significant factors were the 
country’s track record in R&D and the availability of suitable personnel. 
Again, government incentives were also considered important.



FIGURE 5 L o catio n -sp ec ific  factors in  US pharm aceu tica l 
c o m p a n ies’ foreign  investm en t d ecision s (1988)
P ro d u ctio n
•  Stable government policies towards 

the industry
•  Government incentives
•  Size of local market
•  Prevailing level o f prices
•  Availability of suitable personnel
•  Tax regime
Source: E conom ists A dvisory G roup

K ey Stages o f  R & D
Let us now concentrate on R&D and consider some of the issues that 
are particular to the location of R&D activities. Essentially one can dis
tinguish between three key stages of pharmaceutical R&D:
•  the discovery of New Chemical Entities, which is not highly loca

tion-mobile as it is often performed by large concentrated research 
teams in central laboratories;

•  the Development of new products on the platform of NCEs, which 
exhibits a higher degree of decentralisation. (As a footnote here it is 
relevant to mention the role that anti-industry groups such as animal 
rights organisations play in the location decisions of firms with regard 
to their product development.);

•  thirdly, Clinical Trials, which comprise the largest single component 
o f most R&D budgets and which exhibit considerable and, we would 
suggest, increasing location-mobility.
There are of course trials for new global products, the location of 

which will be influenced by the quality and reliability o f medical facili
ties, and the timeliness with which trials can be approved and carried 
out, as well as factors such as cost and the local language. But there are 
also trials that are country-specific and intended to assist in the local reg
istration and marketing approval process.

The first type of trial —  that for global product launches —  can be 
influenced, as it has been in Canada since 1987, by government incen
tives for R&D activity. The second type of trial, however, while maybe 
not a mandatory requirement for local drug approval, is also strongly 
influenced by the political and policy climate in which the pharmaceu
tical company has to operate.
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R & D
•  National track record
•  Availability of suitable 

personnel
•  Government incentives
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Source: Parry, T  & C reyke, P, 1991, The Australian Pharmaceutical Industry: A chievem ents, Prospects and the Policy 
E nvironm ent, Sydney: APM A.

Taken as a whole, there has been a progressive internationalisation of 
pharmaceutical R&D. Ten years ago it is estimated that 17 of the top 20 
pharmaceutical companies in the world has R&D facilities in 3 or more 
countries; what has happened is that what was called the ‘local for local’ 
approach of innovation at the national level has been replaced by a ‘local 
for global’ approach, in which these innovations are rapidly translated 
and applied to other markets. And the old fashioned ‘centre-for-global’ 
approach, based on one central R&D facility, is slowly being replaced by 
what has been called the ‘global for global’ approach in which the 
resources and capabilities of many different R&D units are pooled to 
arrive at a jointly developed general solution to a world-wide problem. 
Increasingly therefore, one of the key competitive advantages of suc
cessful multinationals is their ability to co-ordinate and exploit this glob
al network.
Share o f  W orld R & D
Figure 6 shows the share of world pharmaceutical R&D by country. We 
see that the USA dominates with 35 per cent, or over $6 billion worth, 
in 1989. That level of R&D expenditure has more or less doubled in the 
last four years.

Japan has the second largest slice o f the pie, followed by Germany,



FIGURE 7 Analysis o f  location-specific factors influencing 
pharmaceutical R&D investment (1989)

Weightings
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US firms European firms
Market Factors 1.5 1.5
General regulatory factors 1.2 1.0
Drug regulatory factors 1.1 1.3
Resource factors 1.4 2.0
Source: Taggart, J , ‘D eterm inan ts o f  the foreign R & D  locational decision in the pharm aceutical industry’, 
U niversity o f  Strathclyde, unpublished papers.

France and the UK. (It should of course be said that historically much 
Japanese R&D has been of a different nature to that in the US and 
Europe.) This is a competitive market and it is increasingly clear that 
there is considerable rivalry between these leading countries to attract 
R&D activity. N ot only do multinationals compete for market share, but 
so, in a different way, do national governments.

O f course the key issue in this competition is the cost-benefit trade
off between the incentives provided by governments in order to attract 
multinational investment, and the gains that can be realised for the host 
country, as well as the multinational, through that investment.

What incentives, and what national attributes, really pay dividends?
Analysis o f  L ocation -S p ecific  Factors
One of the most statistically robust analyses in recent years of the loca
tion-specific factors influencing pharmaceutical R&D investment was 
undertaken by Jim Taggart (Taggart, 1989). It involved a detailed survey 
of 14 US and 8 European pharmaceutical multinationals. Their attitudes 
were analysed in relation to 30 possible location determinants which 
were divided into 4 groups. The results are summarised in Figure 7.

The Market Factors group contained 8 determinants. W ithout going 
through the findings on each of these in detail, the US and European 
firms on average gave this group of factors the same level of weighting, 
which was high in relation to the other groups. However, US firms 
placed greater importance on the level o f local market consumption of 
pharmaceuticals, while European firms emphasised the importance of a 
high level of R&D activity by their competitors.

General Regulatory Factors were rated of lowest importance by the 
European firms and next to lowest importance by the US firms. 
However, within this group of 6 variables, the existence of efficient



patent law was not surprisingly given a very high rating, especially by 
the US firms. There was some evidence from the research that the 
European firms were more relaxed about working with different patent 
law systems in the international arena.

The European firms considered regulatory factors specific to the drugs 
industry to be more influential in their investment than did the US firms. 
Their attention seemed to be focused on whether new regulations were 
formulated in such a way that enabled firms to find a logical and pro
gressive way to deal with them, rather than simply on their stringency 
or laxity. Clear-cut regulations were preferred to those which might be 
lax but ill-defined. O f the 8 specific factors analysed in this group the 
willingness of a host government to consider the implementation prob
lems and cost consequences of new drug safety regimes was considered 
much more important by the European than the US firms.

The Resource Factors group contained 8 determinants, of which the 
two most important were found to be the present stock of scientists, 
technologists and engineers and the quality of the tertiary education sys
tem - which will clearly impact on the future stock of that human cap
ital. The present stock was rated as more important by the US firms, 
while the future stock, as indicated by the education system, was rated 
as more important by the European firms. This emphasis by the 
European firms, together with the importance they placed on the coun
try’s track record in new drug development, gave the resource factors 
group the highest weighting of all for the European firms.

O f course the role o f each of these groups of factors, and the indi
vidual determinants o f which they are composed, is affected fundamen
tally by the perceptions of the various protagonists o f what they poten
tially have to gain or lose from foreign investment.
P ossib le  G ains and L osses fro m  In tern ation a lisa tion
There are essentially three protagonists in the internationalisation 
process: the multinational company, the host country and the home 
country. The possible gains and losses for each of these protagonists in 
relation to the internationalisation of pharmaceutical R&D are sum
marised in Figure 8.

The multinational potentially gains an enhanced capability in product 
innovation or development by tapping into a new resource base. It can 
also use the R&D entry point to improve access to local markets. 
Against this, it has to weigh up the possible reduced economies of scale 
in its R&D operation overall, and the impaired communication which, 
even in the age of computer links and video conferencing, can result 
from a wide geographical spread of experts. In practice there are some
times dis-economies of scale in R&D and the down-side of interna
tionalisation may apply when a local subsidiary is obliged for political or
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FIGURE 8 Possib le gains and losses from  the in tern ationa lisation  o f  
p h arm aceu tica l R & D
Protagonist Gains Losses
Multinational Enhanced capability in product Reduced economies
company innovation and/or development of scale

Improved access to local markets Impaired communication
Host country Employment Damage to indigenous 

companies
Access to high technology Dilution of control over
and/or scientific skills local innovative capacity
Strengthened links with other 
sectors

and profits

Home country Strengthened position of Loss of employment
donor companies Reduction in local 

innovative capacity
Sonne: D unn ing , J , 1988, Multinationals, Technology &  Competitiveness, L ondon: Allen & U nw in .

quasi-political reasons to expand its local R&D beyond the level it con
siders to be economically or strategically appropriate.

For the host country the possible gains in employment, particularly if 
greenfield investment is involved, are obvious. The potential access to 
high technology or scientific skills is more subtle, but in our view sub
stantially more important. It is this access which contributes in an 
increasingly important way to the upgrading of a host country’s created 
assets and hence to its competitive advantage. The internationalisation 
process may also strengthen the links between pharmaceuticals and other 
sectors, for example through biotechnology or backward linkages with 
suppliers or research institutes, which again impacts on overall industri
al competitiveness.

But inward investment is not ‘cost free’ for host countries. There is 
the potential damage to indigenous companies —  although if they can 
confront and survive the challenges posed by the new entrants who seek 
a share of (for example) limited skilled manpower, they will have 
improved their own international competitiveness. And there is the dilu
tion of control over local innovative capacity and the profits that result 
from successful R&D —  although this dilution can be minimised 
through careful regulation.

For the home country, internationalisation can substantially strengthen 
the position of the donor or investing companies but has to be set against 
the loss, or the export, o f employment and the possible reduction in 
total innovative capacity.
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FIGURE 9 The influence o f  Governm ent policy
Market factors
National pharmaceutical expenditure
General regulatory factors
Inward investment policies 
Industry & technology policies 
Competition policies 
Environmental policies 
Employment policies/culture 
Intellectual property protection 
(Trade policies)

Drug regulatory factors
Pricing control
Control o f promotional expenditure 
Product development/approval regulations 
Government empathy with the industry
Resource factors
Quality o f tertiary education 
Physical infrastructure

Influence o f  G overnm ent P olicy
The key question for this conference is what influence government pol
icy can or should exert on this trade-off of gains and losses. We would 
not presume to offer a prescriptive answer, but we would point out the 
principal areas in which government policy exerts a direct influence on 
the location decision process with regard to pharmaceutical R&D. 
These are summarised in Figure 9.

If we take our four groups of factors, the size and structure o f the local 
market, which you will recall was rated as important by US and 
European firms alike, is clearly affected by the policy on national phar
maceutical expenditure. Policies in this area can take many and varied 
forms, which are outside the scope of this presentation, but they come 
down to control on either the supply of drugs (for example through for
mularies, reference pricing systems or the promotion of generics) or the 
demand for drugs (for example through higher patient co-payments).

General regulatory factors are affected by a wide range of government 
policies. Specific inward investment initiatives might relate to other ele
ments of the policy matrix such as the tax regime or general regional 
policy. The concept of national treatment —  that is whether foreign 
investors enjoy the same economic and non-economic advantages as 
indigenous companies — is directly relevant to the pharmaceutical 
industry In fact the notion of positive discrimination in favour of inter
nationally oriented investment —  such as that which operates in 
Australia and in Ireland —  is sometimes critical to inward investment in 
pharmaceutical R&D.

The main areas of relevance in terms of industry and technology policies 
are government support for the science base and the encouragement of 
venture capital investment. The pharmaceutical industry receives very 
little direct R&D support from governments —  less than 2 per cent in 
most OECD countries. This is in sharp contrast to other R&D-inten- 
sive industries such as aerospace, computers and electronics, which are



often linked to government policies on defence. Nevertheless, there is 
extensive government support —  in the US and at the European Union 
level as well as in individual European countries —  for biotechnology 
research. Some of this feeds into general industry programmes such as 
those related to SME’s and inter-firm collaboration.

This kind of collaboration of course raises questions of competition pol
icy, which is a still evolving area of debate in both the USA and Europe. 
The acceptance of R&D joint ventures, and the debate over joint 
exploitation of the results of such alliances, may become more critical in 
the shaping of future cross-border investment in the pharmaceutical 
industry.

There are also, as we all know, a number of strategies in place by gov
ernments to increase competition within the industry through changes 
in the restrictions affecting the distribution of drugs and the encourage
ment o f parallel imports.

We won’t dwell on each of the other areas related to environmental 
policies, employment policies and the workforce culture of a country, or 
intellectual property protection which, as we saw earlier, is o f critical 
importance. Suffice to say that although these policies affect all industry 
generally, many of them have particular angles which affect the phar
maceutical industry especially.

In Figure 9 we have bracketed trade policies because, as we mentioned 
above, the pharmaceutical industry is less trade intensive than investment 
intensive. Prior to 1986 certain export restrictions in the USA gave 
companies an incentive to establish manufacturing facilities abroad for 
drugs not yet approved at home. But currently the focus is on the reduc
tion of non-tariff barriers, particularly in the area of drug-testing guide
lines, and these could properly be included in the drug regulatory fac
tors group.

This third group includes all the policies with which readers will be 
familiar, particularly those related to pricing control, promotional expenditure 
and regulations over product development and approval. A number of these 
include some sort of investment ‘carrot’, which reflects the general 
attractiveness to host governments of pharmaceutical R&D activity.

One area, however, that is often overlooked is what might be called 
government empathy with the industry. Does government policy as a whole 
treat the industry with understanding? Is there an effective consultative 
mechanism in place? And is there a logical and well-balanced approach 
to negotiation that results in clear guidelines acceptable to all parties?

Lastly, but perhaps most important of all for R&D investment, 
resource factors are affected by the quality of a country’s tertiary education 
system. The physical infrastructure is also important (telecommunica
tions being one obvious example) but it is difficult to over-state the 
importance of government policies in developing and upgrading the
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human capital base and the influence of this on the location of R&D — 
and success in this area breeds success in inward investment; a virtuous 
circle.
T h e  Future
Let us conclude by making two key points about the future of multina
tional investment decisions in the pharmaceutical industry.

The first is related to the attitude of both home and host countries to 
issues of industrial competitiveness. We have seen these issues climb the 
political agenda very rapidly in recent years and it seems clear that a 
more holistic approach will be taken by many governments in their pur
suit of sustained competitive advantage. This means that education pol
icy may be more closed integrated with technology policy which may 
be more closed integrated with industry and SME policy, with tax and 
employment policy and so on. We have already seen the stirrings of this 
holistic approach in the Delors White Paper (CEC, 1993) and Michael 
Heseltine’s Competitiveness paper in the UK (HMSO, 1994); it will 
exert a profound influence on the process of internationalisation.

The second point is that the traditional form of cross-border invest
ment, namely merger, acquisition or greenfield, is increasingly being 
overtaken by the strategic business alliance. We are seeing a wide spectrum 
of these alliances, ranging from cross-shareholdings and formal joint 
ventures, through co-marketing and licensing agreements to much more 
ad hoc. project-specific collaboration.

After the (still continuing) wave of M&A activity of the last 10 to 15 
years we may be about to enter a new era, in which cross-border invest
ment is as much about alliances and partnerships as it is about unilater
al investment decisions. The winners will be the multinationals that can 
co-ordinate and manage a range of such alliances on a global network 
basis more effectively than their competitors.
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