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Foreword
Adrian Towse

This book contains the proceedings of a conference held by the Office
of Health Economics in June 1994. The papers, by a number of distin-
guished contributors, explore the role industrial ﬁohcy can play in pro-
viding an economic environment in which the pharmaceutical industry
meets the needs of patients and health care purchasers, so providing an
economic asset to those countries hosting its R&D and manufacturing
activity.

G_O\);ernments cannot avoid_BoIicy interaction with the pharmaceuti-
cal industry. They are responsible for both ‘health and safety’ and ‘eco-
nomic’ regulation. The former primarily governs the licensing proce-
dures before a new medicine can be put on the market. The latter has
two key elements — intellectual property protection (the pharmaceuti-
cal industry is the most patent intensive of any industrial sector) — and,
in most countries, government as a major purchaser of medicines. There
is another key aspect of government policy that is of enormous impor-
tance to the industry — the funding of ‘basic’ science. Public funding
of this research and of universities generates advance in ‘basic’ scientific
knowledge and a supply of skilled scientists.

The first four papers in this book explore and contrast the approach-
es the European Community, and Japanese, US and UK governments
have taken to industrial policy in this sector. Have they, intentionally or
unintentionally, contributed to the relative success of the industry in
their home bases? Those dealing with the European Community, Japan
and the US are by Yarrow, and Professors Neary and Scherer, respec-
tively. In the fourth paper Hale and Towse assess how valuable the UK-
based pharmaceutical industry is to the UK e_cpnomr. The fifth paper,
by Professor Jones, then considers the scientific potential for medical
breakthrough, trends in the costs .ofachlevmg these breakthroughs, and
the importance of government science and education policy for the dis-
covery and development process. .

The seventh and eighth papers by Quam and Professor Grabowski
respectively explore the role of government as purchaser and economic
regnu!ator. Quam discusses, from US experience, the relative merits of
public versus private purchasing, and of centralised versus decentralised
purchasing of medicines, for the long term health of patients and of the
pharmaceutical industry, drawing lessons for Europe. Grabowski exam-
Ines the potential impact ofé)rlce control on innovation, drawing on a
study of innovation in the USA. Finally Holmes and Professor Dlunnmg
explore the impact of%overnment industrial policy on the location an
investment decisions of the pharmaceutical industry. o

| hope that the readers of this book will find the papers as stimulating

IX



Foreword

as did the audience in London inJune 1994. The pharmaceutical indus-
try has been a major contributor to health and to wealth creation, but is
not without its critics. An understanding of the economic issues behind
its relationship with governments is crucial to public policy making that
ensures the industry continues to meet the needs of society.



CEC and EC Member State
Industrial Policy and the
Pharmaceutical Industry

George Yarrow

Introduction . _ o
My remarks are motivated chiefly by the publication of the European
Community document on Industrial Policy, which most of you will
know. It’s called Outlines ofan Industrial Policy for the Pharmaceutical Sector
in the European Community. As the title suggests, partlcularIK.the word
‘Outlines’, it is in many respects a tentative document, which by no
means confronts all the issues head on. Nevertheless it is an attempt to
wrestle with some of the fundamental problems of the sector. In partic-
ular, how to maintain an innovative and internationally competitive
industry in Europe, whilst simultaneously, of course, delivering value for
money to the downstream health services. The document begins by
expressing a general concern about the competitiveness of the European
Industry and let me just quote from it: _
It says, and this 1s in the first paragraph, ‘There are signs that the com-
petitiveness in the Community Industrﬁ Is yielding in comparison with its
main competitors. Its ability to finance the research and development of new
therapeutically innovative medicines, which is a condition for its long term
comﬁetltlvene_ss, in particular, seems to be relatively weak.
And that, I think, seems to be the motivating theme of the document.

The Inevitability of Industrial Policr o o .
To some British ears the term ‘industrial policy” itself, which is used in
this context, is a rather awkward one. In particular, it has connotations
of Governments trying to ‘pick winners’ among industrial sectors and
also, to some extent, of discriminatory and somewhat ad hoc ﬁ_ollmes of
intervention, many ofwhich turn out at the bottom to be nothing more
than dehverK of favours to particular interest groups. So we can ask: isnt
It the case that this type of policy was abandoned in many countries in
the 1980s? And one might also ask whether, at the Community level,
the founding Treaty regards such interventions as distortions of the mar-
ket which are to be eliminated, rather than to be encouraged. Well I am
gomF to deal with specific aspects of the European intervention later,
but let me first deal with the question of the continuing relevance of
industrial policy. I think it is the case that sectors such as pharmaceuti-
cals inevitably are affected by a number of different Government poli-
cies. These m|?ht include in pharmaceuticals policies towards research
support generally, research training, patent policy, drug licensing, as well
1



2 CEC and EC Member State Industrial Policy

as, of course, a raft ofﬁolicies_ to do with the organisation and operation
of the National Health Service. These policies arise from fundamental
economic problems which have to do with the nature of goods and ser-
vices being supplied in various different markets. About which, more
later. But the point that | want to make here is that this variety of poli-
cies inevitahly has an impact on the supplr side of industries such as
pharmaceuticals, so that in effect, whatever the rhetoric is, ,(f]overnme_nts
do continue to conduct industrial policies in the sense o conductlng
policies which affect the supply sides of markets. Given that, 1 woul

argue that it is actually better to address the issue as a whole, to look at
the overall impact of Rollmes on the supply side of particular sectors of
the economy, rather than to duck the issue and pretend that there isnt
such a thm(]] as an industrial policy. . . .

Indeed, T would argue that to Fretend that there isnt an industrial
policy and to not look at the overall effect of various measures on a par-
ticular sector is to go back into the very ad hocery which is often the
source of the criticisms of past industrial policies. So, my first point is
S|_mf)ly that, whatever governments say, whatever the rhetoric is, indus-
trial policies are conducted in the UK as much as anywhere else, and,
given that, we might as well see if we can do it as efficiently as possible,
rather than pretend that these things are non-existent.

Government intervention and regulation varies with the nature of
goods concerned. Interventions take different forms and produce differ-
ent effects dependmg on the fundamental underlying economic proper-
ties of the goods and services. There are many aspects of pharmaceuti-
cals that might be mentioned but | am going to focus on two. First the
importance of innovation in the mdust% and, secondly, the way in
which purchasing decisions are made for pharmaceutical products. Both
of these aspects have attracted a lot of discussion and are the points
underlying much of the Community’s document.

Innovative Competition and Price Competition _
Taking the innovation issue first, my fundamental point is that competi-
tion is a multi-dimensional activity. When firms compete, they compete
across many dimensions: it may be price, it may be marketing, it may be
product quality, it may be (1ual|ty ofservice, it may be research and devel-
opment, it may be general forms of cost cutting. When we talk about
competition we are not dealing with a simple text book case where firms
have already got the best production techniques and all they'e doing is
competmg on price; that is not the real world. Given that, the key point
being made about this sector is that we can focus on two different dimen-
sions in competition: price competition, and competition through R&D
and innovation to introduce new and better quality products. For short-
hand | am just going to call the latter ‘innovative competition’.
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~ There is a trade-off between those two types of competition, and this
IS a general point about competition. Sometimes you can target one
dimension and make things more competitive in that dimension, but the
consequence of that is that you get less competition in the other dimen-
sion. Or in fact, to put it more broadly in economic terms, there is, in
these sectors where ‘innovation is important, a trade-off between static
effmen% and dynamic efficiency. Static efficiency be|n%gettln the best
out of what you've got, dynamic efficiency relating to the production of
new knowledge and techniques over time. That is a very important
trade-off, because, where you have got a h|gh|}/ innovative sector, it%
quite clear that over time, If you look at spans of decades, the real gains
in consumer welfare come from the dynamic side. The real benefits and
gains from competition, at least the great Rroportlon ofthem, come from
Increases of knowledge over time rather than from better use ofa partic-
ular stock of knowledge at a given point in time. That makes It very
important to get this trade-offbetween price competition and innovative
competition correct. This, in part, can be seen as a motivating factor
behind the Community’ industrial policy document. The best-known
example of the trade-off and Government policy affecting the trade-off
are_Batents where you deliberately create a monopoly right and therefore
deliberately weaken price competition, precisely in order to stimulate
innovative competition. | think everybody understands that. We weaken
price competition in order to promote dynamic or innovative competi-
tion. However, what tends more frequently to be forgotten is that any-
thing that stren%then_s price competition, and therefore reduces the
returns from R&D, will also weaken innovative competition. It weakens
the incentive to innovate, and will lead to less competitiveness in the
dynamic race for new products. .

| want to come back to that in a little while. Let me now go to a sec-
ond quotation from the Community’s Industrial Policy document which
| think begins to betray some of the failures of analysis that often occur
at this level, and these have been failures of analysis which | have also
been critical of in European competition 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.” _

The first point | would make about that is that as a longtime student
of markets I'have yet to find anrthlng that could reasonably be described
as a normal market. Markets differ considerably. There may be common
principles at work, but the characteristics ofthe goods and services makes
market institutions vary quite a bit. I think the concept ofa normal mar-
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ket is a very dangerous one. It one that economists are all too familiar
with. The tendency to treat, let us say, the market for money or for
labour or whatever as the same as for the market for apples and oranges,
IS a common problem in economic analysis. Having said that, in what
sense can we say that this emphasis on dynamic competition, rather than
price competition is abnormal? It is not at all unusual. There are other
dynamic sectors of the economy where technological progress occurs
ver qumkly and the pharmaceutical industry stands at a particular point
in the spectrum of technological progressiveness, together with a num-
ber of other industries. Indeed, it is Bremsely because there are such sub-
stantial technological advances availanle and that such advance is not cost-
less that in the interests of efficiency as a whole, balancmgi off long term
dynamic factors and short term factors, this sector should have a h|%h
degree of innovative competition. | have said, over time, that is where the
biggest gains can be reaped. So whereas | think we often find people
looking at this tilt towards dynamic, innovative, competition and away
from price competition as a problem, 1would argue that it is actually the
solution to a problem. It is a reasonably sensible balance of competition
in a market where the higgest gains come over time from the increase of
knowledge rather than from the better use ofa given stock ofknowledge.
Now that is not to say, of course, that at any one point in time the bal-
ance is ideal, and governments can and do change the balance by a vari-
ety of devices. All Twould argue for is when thats being done, the prop-
er trade-off is _recognlsed. As | say, when it5 a question of patents, peo-
ple do reco?mse the trade-off. Similarly, when arguing about national
price controls | think it is generally accepted that If you squeeze prices
through price controls you will weaken the incentive to innovate. But,
there are other aspects oo, like encouraging competition from generics
and even things like encouraging transparency in purchasing decisions
which, if they have the effect of reducing prices, and therefore reducing
the returns to companies through innovative effort, will similarly affect
the balance. All these measures to reduce prices will have a negative
impact on dynamic competition. Now again, | wouldnt want to arque
that greater fransparency In Eurchasmg is a bad thing. Generally speaking
one would want people to be well informed and have a proper knowl-
edge when they make purchasing decisions, and that’s a positive point
and one would argue for that. But, thats not to say one should ignore
the fact that, if 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. My criticism of many decision makers is
that they simply don' recognise that, they want it all ways. They want
to.pretend that there are no costs. O f course, one of the things econo-
mists are always doing is trying to point out the costs of doing a and b
and ¢ to politicians and others.
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~ Having said all that and noted that I think the Community document
is not terribly explicit on these issues, nevertheless the underlying trade-
offis reco?nlsed, and again | quote:
‘The legitimate concern to limit public expenditures must not be allowed to
jeopardise the future ofpharmaceutical research in EuroPe.’ _
~So there is a general awareness, but 1think a lack of attention to spe-
cific details throuHhout the document. _ _
Let me go to the second point, the demand for pharmaceuticals, anti
note the points that are frequently made, that pharmaceutical sales are
made most frequently on the basis of doctors™ prescriptions, and that
might lead to a situation where prices are not particularly important in
the choice made. So the worry here is that the nature of demand and the
insurance aspects ofdemand for pharmaceutical prices might lead to a sit-
uation of excessive pricing. There are a number of difficult problems at
this point and | améust going to_gloss over the issues and move straight
on whilst acknowledging them. Prices are not the only problem here. It
may not be a pricing problem, it may be much more a volume problem
that arises from the nature of the demand system. But lettjust take the
pricing issue aﬁaln. Once again, one has to be very careful about what
you mean by the term ‘excessive’. When we go back to the trade-off, if
you say prices are excessive, then for a given trade-off between price
competition and innovative competition, one is similarly saying that
expenditures on R&D and the resources devoted to innovative effort are
also excessive, because thatswhat happens with the balance. Prices go up,
the rewards for innovation go up, more resources will be devoted to
innovation. So to argue that prices are excessive has the implication that
there is rather too much effort going into R&D. When you put it that
way round its not at all obvious that that’ what the P_eople want to say,
and indeed going back to the Communitys document it seems to be say-
ing the opposite. It seems to be saying that there isnt enough resource
gomgi into R&D and the implication of that with the given trade-off is
actually that the price is not excessive at all, prices are too low. So, once
again, my general point is that there is a trade-off here, that the issues
have to be faced and one has to be careful of cherry picking individual
aspects of competition and treating them as things which can be varied
in‘isolation. The number of mistakes in competition policy that are made
by doing that is verr large. Again, it comes back to looking at the mar-
ket as a whole and the way competition as a whole works.

National versus European Union policy:

The export of price control . . .
Let me move on fairly smartly from that to the issue of National Policy
vs Community Policy. | think one of the reasons why governments may
tend to neglect the adverse effects of measures to reduce prices in their
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home market on dynamic competition is that they may reason that what-
ever they do in their home market will in fact have relatively little impact
on the global research effort in the pharmaceutical sector, which is deter-
mined Dy the returns across a whole range of different markets. In eco-
nomic jargon this is what we call the ‘free rider problem’. Another way
oflooking at it is to look at the problem of funding a given level 0f R&D
activity. Individual customers will contribute to the funding of R&D
according to the amount by which the prices they pay for pharmaceuti-
cal products exceed the production and other costs of those products, so
there will be a margin made which contributes towards R&D and, sec-
ondly, total contribution varies according to the volumes that they con-
sume. Ofcourse each customer has incentives to minimise his own con-
tribution to those collective overheads. We'e dealing with something
which is moving towards a public good and what everybody wants is for
somebody else to pick up the tab and to pay for that particular good. So
ifit is believed that you can get lower prices on the national market with-
out affecting the global R&D effort, of course that looks like an attrac-
tive strateqy. But even acceptm% that lower prices would mean less
resources being devoted to R&D, you can see that the trade-off is
changed at the national level because you would get a biggish effect on
prices commg through for a smallish cost on R&D on the assumption
that everybody else maintained their existing contribution. So each
nation state looking at this trade-offwould see things in a distorted “?h't
from the point of view of welfare at the international level, and that is
one of the rationales of the development of a Community-wide policy.
O f course, Community-wide policy doesnt solve the problem, but at
least it aggregates the national markets to some extent and one might
argue that at the Community level as a whole there would be a greater
sense of inter-dependence with the United States and Japanese markets
and therefore perhaps less incentive at this level to try free-riding.
Subsidiarity notwithstanding | think there are very good arguments
for the development ofa Community interest in this area and of course
that Community interest is already exi)ressed in the documents pub-
lished. However, given that, one would expect that the Community
would be rather aggressive in trying to deal with national price controls
where it was seen that such price controls were attempts of individual
nations to bear less than a ‘reasonable’ share of the R&D burden. The
document’ treatment of price control and reimbursement is very cir-
cumspect indeed. It states, for example, that the Commission intends to
monitor the impact on the functioning of the internal market of nation-
al pharmaceutical pricing and reimbursement measures in order to avoid
any discrimination and to ensure transparency. It doesnt say that these
price controls are going to be attacked. And that circumspect approach
to national price controls appears even more anomalous when it is
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recognised that as well as weakening innovative competition in the com-
munity, national systems of price controls tend in fact to distort price
competition within the single market. So, to take an argument which |
think many ofyou will be well familiar with, ﬁarallel_trade ifallowed to
proceed unhindered will lead to a situation which drives prices towards
the prices in the Member State with the tightest price controls.
Effectively you get an export of the most stringent price controls from
one country to the other. So, not only are the incentives to innovate
weakened as a result, but arguably the pattern of trade flows is also dis-
torted. For ex.ample, a pharmaceuticals exFort from one Member State
to another might be affected because of the reduction in profitability
that has occurred as a result of those price controls. .
Now ifwe go to Community legislation on this point, it is certainly
true that national regulations such as price controls are permissible under
the Community Treaty. But they are severely constrained by the larger
project of creating the European Single Market. | want to quote from a
paper of which 1'am very fond. It was given at the first seminar of my
own research institute in Oxford, a couple of years ago, b){ Michel
Waelbroeck, a distinguished Belgian Iawzer, whose paper is called s the
common market afree market?’ (Waelbroeck, 1992). He says the following:
Member states no longer have unfettered discretion to resort to the many
classic instruments ofeconomic intervention such as state aids and the acqui-
sition of shares in companies. The exclusive rights held by national monop-
olies are being submitted to the control of the Community and even their
very existence is being called into question.” Perhaps most importantly,
‘The application of national regulation oftrade and ofprice control measures
Is increasingly beinghchallenged with success’. _
Waelbroeck notes that theres a trend, but | might just mention that
he arques in his paper that the Community Treaty is not necessarily a
neo-liberal document. What he ar([;qes is that the creation of the single
market calls into question national industrial policies, but leaves open
the issue of Community wide industrial policies, and that’s the bottom
line of the argument. There is this gleneral trend to knock away indi-
vidual state interventions at national level which do distort the market.
That paper, of course, was pre-Maastricht, and one also wonders what
will happen to Court decisions post Maastricht because, as everybody
knows, the judges read the election results. It will be interesting to see
if the trend continues. But, in the light of previous policy and in the
light of European Court rulings on these issues, one might have hoped
that a more vigorous line would have been taken to_deal with dispari-
ties between national systems of price control and reimbursement,
| think the sort of counter argument you get back on this point is that
there is not very much that can be done about it at the moment, these
price controls relate to very sensitive sectors and it is not possible for the
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Community to allow constraints on parallel trade in pharmaceutical
Froducts to stop this export of price control effect taking place. It is a
ongstanding principle of Community Law, that the existence of price
differences caused by government intervention, or any other interven-
tion, is no hasis for restrictions of parallel imports, so that no matter how
crazy the relative prices are the Community is unwilling to countenance
measures which restrict parallel imports. The beer industry has a similar
E)Jroblem with the differences in duty levels at the moment between the
K and France. o . . o
~ From a social e_ngme_ennﬁ point of view, this attitude to parallel
imports has a certain logic, the idea | think is to allow parallel imports
to put pressure on the member governments to align their policies, This
position has been stated by Sir Leon Brittan in a lecture a couple of years
ago to the Institute of Economic Affairs. | quote:
‘The application ofmarket forces in this way, is likely to act as a catalyst for
the gradual convergence, not only ofprices, but also of price control mecha-
nisms, prices in the high cost countries will reduce, whereas those in the low
cost countries, if they really fail to offer pharmaceutical companies a reason-
able return on investment will increase in reaction to the real threat ofprod-
uct withdrawal.’ _ _
This brings out the point that a company might cease to supply a
market if the price control is too tight, _ o _
I think it is very difficult in fact to share Sir Leon’s optimism on this
point. He also points out that convergence may prove to be a difficult
path for Member States, not least because of the implications for some
countries’ budget policies. On the other hand, Flven that the
Commission is not active on the issue of price controls, the threat of
product withdrawal by a company is not actually a very credible threat
In most circumstances, because companies will not generally find it opti-
mal to withdraw products from a Member State simply because it is fail-
ing to earn a reasonable return on investment. Costs such as research and
development costs are common costs and in economic terms are sunk
costs; they'e b¥gones, and only if a product fails to recover the incre-
mental costs of supplying a particular market will it be profitable for
companies to cease supply. The incremental costs will tend to be well
short of the average costs, the average prices that firms need to gain if
they're fully to cover all costs and earn a reasonable rate of return on
investment. Thus even though you may be getting a less than reasonable
return on investment, it is not optimal to withdraw a product. The
threat of product withdrawal is therefore a relatively weak one and the
mechanism that Sir Leon is claiming will occur is unlikely to occur.
Contrary to Sir Leons view, I think it is more likely that Member States
could maintain for some considerable periods of time free-riding strate-
gies based on price control policies that imply a less than proportionate
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contribution to the financing of R&D. The consequences of the com-
bination of price controls and parallel trade are not product withdrawal
followed by abandonment of price controls and convergence of prices
to some averatf;e, but rather a tendency for prices to fall to the most con-
strained level tollowed by a decline in‘the returns to innovation, a reduc-
tion in innovative competition and a fall in the rate of innovation. And
that I think is the more likely outcome, rather than the more optimistic
one. In other words, the consequences are exactly those Ionﬁer term
elements ofdecline that | pointed to as elements of concern at the open-
ing of the Community Industrial Policy document, o

| think, as an economic aside, what is happening in this combination
of policies is a good example of what in economics is called the ‘sec-
ond-best problem”: it might be the best of all worlds to have relatively
free pricing systems with national purchasers negotiating with compa-
nies and to have no constraints on parallel imports. But once ?ou take
away one of the items of the best policy mix, let’s say pricing freedom,
it isno longer oi)t;mal to impose, necessarily, other items of the policy
mix, like parallel imports. It is always one of the difficulties of policy
making, and it may have happened here. You try and set down a ﬂood
package of policies and then somebody comes along and says well we
can' take this particular aspect of the policy, and so you take a hit of it
out, in response to lobbying or an interest %roup, but unfortunately
what you are left with in taking away one of the components might no
longer then be the optimal policy mix. It is quite a common finding that
poor policy emerges through that type of process. You start with a good
package and Iobbvng takes bits out and, rather than being something
close to best, you've got something which is rather poor.

The way forward: Improving the trade off between

static and dynamic efficiency

| shall move on to my third main issue, whether the trade off between
static efficiency and dynamic efficiency, or between price competition
and innovative competition, can be improved. _ _

Thus far the ar?uments have been based on the existence of this trade
offand if you pull on one side, price comPetltlon,. you affect the other
side, innovative competition, Suppose that there Is a given amount of
R&D to be funded, we can illustrate the trade off by determining what
Is the best wa ofcovermg the cost of that R&D. _

Given the R&D expenditure, intense price competition clearly drives
prices towards marginal or incremental costs and that leads to an infea-
sible outcome because companies with intense price competition in this
market would not earn reasonable rates of return on capital, so price
competition has to be abated. However if you allowed price competi-
tion to intensify | think we would witness growing concentration in the



10 CEC and EC Member State Industrial Policy

market, so that in the limit, if you get very intense price competition in
this market, the only feasible structure is full monopoly. As you come
away from that, asyou weaken price competition, }Fou are getting lower
and lower degrees of concentration in the market. Thatanother way of
looking at the trade off. Concentration of course is already occurring,
but | think that one of the th_mt};s that the economist would tend to pre-
dict is that if you go faster in the direction of price competition what
you get is a faster concentration. Prices have to come up above incre-
mental costs, there has got to be some abatement of price competition.
Intense price competition is a bad thing all round from the point of view
of economic efficiency. The bigger the mark up on incremental costs
made, the larger the contribution that’ bemq made to the funding of
R&D at any given volume, at any given level of purchase. Let me ask
the c}uesnon, given the R&D spend and given that we have to recover
that from somewhere, what would a reasonably good or efficient pattern
of cost recovery for R&D look like? _ _ _
What I'am going to ar%ue IS R/;obably heresy in some circles, that price
discrimination isa good thing. Much of the research and development in
pharmaceutical products is devoted to producing higher quality products.
As a general proposition | think we can assume that willingness to Fay for
additional quality of product at the margin is posﬂwelY and strongly cor-
related with income. A result which is used verrwde y in the analysis of
product competition in economics, is that wi Imgness to pay for addi-
tional quality goes up with income. If we take then one of the classic
bases for allocating these fixed and common costs, the willingness to pay,
what you come out with, other things being equal, is that richer con-
sumers would make a higher contribution to covering research and
development exgendltures than poorer consumers. That would be a nor-
mal market mechanism which would occur in a market where discrimi-
nation was possible and where the competition was occurring in respect
of product quality. When one looks around, markets actually abound in
all sorts of innovative devices to achieve this type of result. My favourite
at the moment, the one | now teach my students, is the 486 computer
chip market where the DX, which has an integral maths co-processor,
sells at a high price and the SX version, which is almost identical, except
that the maths processor is disabled, sells at a much lower price. If any-
thing the costs of the SX are greater because gou are disabling a part of
it, but let’ assume the costs are the same. The DX issold at a much hlg_h-
er price and so you have two qualities trading in the market at quite dif-
ferent prices when the costs are the same. This is picking up the returns
from people willing to pay more for the faster chip, for the higher per-
formance chip. Such people are making a bigger contribution to Intel’s
R&D effort than the more marginal consumers, the people who place
less value on that increment in product performance. So that’s one way
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of doing it and you candgo through market after market and find lots of
examples where that is done. In pharmaceuticals, given the public pol-
icy intervention, one would hope that one would get a similar sort of
outcome in terms of funding without denying to the lower income con-
sumers the best quality of product, because this is not, in a planning
sense, the most efficient outcome. The most efficient outcome is to give
everybody the top quality device. _ . .
That isone type of price discrimination which | think would be quite
reasonable to expect in this type of market. The second the is one of
volumetric ﬁncmg linking prices to actual volumes purchased, some-
thing we all know about from ordinary supermarket shopping, ifyou buy
in bigger packages, ifyou buy more, you Pet a lower per unit price. This
reduction is partly cost related but it is also, partly, a particular form of
price discrimination which is helping to promote static efficiency hy
moving the prices at the margin, prices for additional consumption, clos-
er to incremental costs. 1fyou can raise the same amount of finance for
the funding of R&D, but give more efficient signals downstream to pur-
chasers about where true economic costs lie of extra product then that is
the same as saying that you have improved the trade-off between static
and dynamic efficiency or between price competition or innovative
competition. As a first stab, it seems to me that those kinds of discrimi-
nation are not terribly upsetting as far as equity considerations are con-
cerned either. The notion that richer countries would pay a higher con-
tribution to R&D funding than poorer countries, and the prices there-
fore would be high in those countries, or that high volume users often
are people with greater problems of health would pay a lower unit price
than those buying in smaller quantities, is not unappealing. It is not the
whole of the equity story, obviously, but ste\R/s in a particular direction.
Those prlnmﬁles dont strike me as too bad. What that would amount to
in terms of the Community is saying that we would expect to see high-
er prices for pharmaceutical products in Germany, say, than in Spain,
because of income differences, and higher prices perhaps in Britain than
in France because of the higher volumes of product sold in France. In
other words if you look at the actual pricing of the products through the
Community, the pattern, | am not saying the actual levels, but the pat-
tern is one which is entirely defensible n general terms, and | would
argue that if you were to try and harmonise those prices, b_rmg them all
to a single price, you could be moving away from economic efficiency.
The Community is strongly against price discrimination when the
basis of discrimination is purely nationalistic, or geographic in nature. In
descnbmtg the terms of price discrimination which might achieve eco-
nomic efficiency it is possible in principle to lay down the resale restric-
tions without actually ment_|0n|n% geographic factors. The comphcatmg
problem is that we have national health services, the big purchasers ten
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to be one to one with geographic regions, and that leads then to price
differentials which look to be related to geography and national markets,
and of course that’s what then Fets the European Commission interest-
ed because it looks like national segmentation of the market. So I think
if one was going further and moving from an outlines of Community
p0|ICﬁ to more substantive Follcy, one of the areas that [ would be advis-
Ing them to look at, would be ways of allowing P_nce differentials to
emerge which were based on consumer characteristics which would be
compatible with parallel trade, but where, if necessary, individual
exemptions could be given from the application of the competition
laws. And we know that exemptions are Ipo_ssmle and that it is recognised
that the health sector is a special sector. It is a very difficult problem and
Ldont think that even the first few steps alpn% that direction have gone
very far yet. As | say, the idea of a single %rme_throughout_ the
CommunltY seems to me to be a solution which ultimately implies a
sub-optimal or less than best outcome for all parties.

Conclusions o .

Let me summarise my four main points very briefly. .

(i) When assessing the current state of public pohcg towards the indus-
try, we have to recognise the u_nderlyln% trade-off between price com-
petition and innovative competition. Whatever the mechanisms are, the
more intense price competition is, the less intense innovative competi-
tion will be. . o .

(i) Ifwe cant achieve the best combination of policies, for whatever
reason, but usually interest group pressure, then it is better to go back
and think from scratch about what is the best re.sF]o_nse,to_ the altered cir-
cumstances than it is to cling to a position which is similar to the opti-
mal combination, (the second-best problem). -

(i) The free-rider problems at the national level mean that it is appro-
Pnate for the European Community to take some sort of initiative in
hese matters. . . . -
(iv) Finally, ways ofimproving the trade-offbetween price competition
and innovative competition or between static efficiency and dynamic
efficiency are possible, and one of the possible routes is through the
development of more sophisticated pricing mechanisms. However, the
tolerance for such pricing mechanisms would obviously have to be
negotiated with the European and Community authorities.
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Japanese Industrial Policy and the
Pharmaceutical Industry

Professor lan Neary

Introduction _ _
This Pape_r Is based on research that is part of a portfolio of research pro-
jects looking at industrial policy which was funded by Economic and
Social Research Council in the late 1980s.1The portfolio covered vari-
ous areas of industrial policy, the first phase of ro%ects looked at the
impact of industrial poth in Europe and the UK, the second phase of
erOJeCtS looked at examples of industrial p0|ICK in the UK and Japan.
early all the projects were comparative and there were threeUprOJects
funded on the pharmaceutical mdustrK, one comparma the UK "and
France that was conducted by a legal scholar (Hancher, 1990), one com-
paring the UK and Germany, and ours, which was focused on the UK
and Japan (Howells and Neary, 1995). Essentially we have been argulln%
four points. Firstly, that the structure of the Japanese pharmaceutica
mdustrY is the main factor in exEIammg its relationship to ?oyernmen_t.
Secondly, that the intricacies of the government/industry relationship in
Japan, can be explained by reference to Japan’s medical culture. A fairly
obvious point perhaps, but not one that ma%/ be obvious to economists.
Thirdly, we want to arﬁue_that the main characteristics of the govern-
ment/mdustry relationship inJapan, the UK and probably elsewhere, can
be deduced from an examination of three policy areas, patents, pricing
and the R&D support policy. These three areas we believe are crucial to
the development of the international competitiveness of the pharmaceu-
tical industry. Fourthly, that the Ministry of Health and Welfare (MHW)
has little or'no deliberate industrial policy — where an industrial policy
Is defined as a policy or series of policies which aim at improving or
maintaining the international competitiveness of an industry. _
In this paper | want to draw from our research findings to describe
briefly the current state of the Japanese pharmaceutical industry and then
discuss some aspects of policy making in the three areas mentioned
above. Finally, I'want to make some comments on recent changes in
MHW % policy towards the Japanese pharmaceutical industry, to illustrate
the absence ot an industrial policy.

The Japanese Pharmaceutical Industry — a portrait:

Globally Japan is the second largest single pharmaceutical market, being
slightly ‘less than halfthe size ofthe United States market and about four

1 Project No. A418 25 4008.
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times the size of the UK market. In terms of production, the growth of
the Japanese ﬁharmaceutlcal mdustrK has been (il{lte steady since the
1950s and in the 1970s the Japanese pharmaceutical industry experienced
few problems at the times of either of the two oil shocks. However, as
Table 1 shows, whilst the UK industry grew steadily t_hrou%hout the late
1970s and 1980s, the Japanese drug companies experienced problems in
the mid 1980s. In 1984 and 1985 overall production droppe sI!ghtIgbzy
0.1 per cent and 0.6 per cent respectively, and more recently in 1992,
overall production dropped by 2.2 per cent which suggests to some
observers a degree off_ra?mty in the Japanese industry. Government pol-
icy was largely responsible for each ofthese drops in overall production.

TABLE 1 Qutput of the UK and Japanese Pharmaceutical Industries,
1975-1992

UK Japan
Year £ million $ million ¥ 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
1931 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 Book.JPM A, Tokyo, 1993.

In terms of its structure, Table 2 shows that the number of Japanese
companies has remained steady over the past 20 years whilst the num-
ber of companies in the UK industry has been increasing slightly. The
reason for this recent growth in numbers has been the emergence of
bio-tech venture companies in the UK. Such companies have not
emerged inJapan and this has been a source of concern to government
observers. 1 will come back to this point in @ moment. o

The main feature of the structure of the Japanese ﬁharmaceuncal indus-
try is the existence of a gradual continuum, which goes from the very
Iargest companies, such as Takeda and Sankyo, down to the very tiniest
and there isno obvious breakpoint that would gistinguish the major actors



Japanese Industrial Policy 15

within the industry from the smaller actors. There are 88 members of the
JPMA (Japan Pharmaceutical Manufacturers Association), and then there
is a ‘second division’ (The Ethical Manufacturers Association) that covers
52 more. There are perhaps 10 or 20 of the largest members ofthe JPMA
which can be regarded as major actors, in the sense that they have a capac-
ity for genuine innovations, but it is difficult to distinguish a top group,
and that makes the structure of the Japanese industry quite different to that
of the UK, for example, where rou can clearly point out the 3 major

actors active within the policy field.2

TABLE 2 Number of Pharmaceutical Companies in the UK and Japan
UK Japan

1975 286 1359

1980 310 1312

1984 326 1367

1987 352 1315

Source: Data Book, JPMA. 1993.

One significant difference in the nature of the actors within the poli-
cy field inJapan compared to that of the UK, is the way in which most
ofthe main actors ofthe JPMA, are and have been since the 19503, sole-
ly or very heavily committed to drug production. Figures of gharma-
ceutical and total turnover for ten leading companies for 1992-3 are set
out in Table 3. In comparison in the UK, for most of the post-war peri-
od, for most of the comi)anles, drug production was only one part of the
company’ activities. 1CI, Boots, Fisons, for example, were also involved

TABLE 3 Turnover of major Japanese owned pharmaceutical
companies, 1992-1993

Company Estimated Total % of total

pharmaceuticals pharmaceutical turnover turnover
turnover contributed by
S million $ million pharmaceuticals

Takeda 5172 6208 83.3

Yamanouchi 2407 3082 781

Sankgo - 3438 —

Tanabe 1237 1825 654

Fujisawa, 2308 2439 94.6

Shionogi 1742 2132 84.6

Daiichi 1474 1698 82.0

Eisal 1705 1952 90.4

Sumitomo 1809 8165 222

Taisho - 1759 -

Source: Data Book, JPMA, 1993.
2 Zeneca, Glaxo Wellcome and SmithKline Beecham.
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elsewhere. Pharmaceutical ﬁroduc_tion was not the sole commercial ven-
ture of these companies, whereas in Japan historically the main pharma-
ceutical companies have only made pharmaceuticals.

Whereas the UK industry has generated a significant trade surplus every
year since 1945, Japan has always imported more drugs than she has
exported and the f|?_ures for 1992, included in Table 4, indicate Japan had
the Iar?est trade_deficit for pharmaceuticals of any cou_ntrY in the world.
Overall only 2.5 to 3.0 per cent of total pharmaceutical production is
exgorted, a f|%ure which has remained remarkably constant since the
1950s. Meanwhile government statistics suggest 7.5 per cent of all drugs
sold inJapan are imported, a figure which underestimates the importance
of foreign drug companies in Japan. Some estimates report that as much
as one quarter ofdrugs consumed inJapan come from foreign companies.

TABLE 4 Pharmaceutical trade as a percentage of industry output

Exports Imports
Japan UK Japan
% % % %
1980 338 2.1 101 1.6
1987 355 2.1 18.0 6.8
1992 38.2 3.2 209 75

Source: Data Book, JPMA, 1993.

Very recently, there has been something ofa change. Table 5 sets out
the overseas sales record of major companies over the past four or five
years; most of them have increased the percentage of their production
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 comPanles on Table
5 and show that their export performance over the last four years has
increased and has increased fairly substantially. O f course these figures
are nothing like the figures of the export record of the UK industry, but
nevertheless there is an improvement here, and one might ask is this
improvement the result of an industrial policy that the MHW has pur-
sued in the 1980s? This question | will return to. . o
~lwould like, at this §tagie., to comment further on the internationalisa-
tion of the pharmaceutical industry. It seemed that towards the end of the
1980s and in the early 1990s a major change was taking place in the
Japanese industry. Japanese companies all ofa sudden seem to be acquir-
ing foreign companies, both in the United States and in Europe, and
building R&D and production facilities abroad. In the UK, there was the
decision of Eisai to invest in R&D at Umversug College London,
Fujisawa’ activities in Edinburgh and Yamanouchis research efforts in
Oxford. A survey conducted for the JPMA, published in 1994, showed
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that over the past four Kears_ the overseas activ_itr ofJapanese based Bhar-
maceutical companies had increased substantially Of its 66 Japan based
members, 38 were conducting research overseas in 1993 compared to 30
and 16 in 1991 and 1989 respectively. Furthermore, 20 companies had
production facilities abroad in 1993, some 54 factories in all, ofwhich 35
are in the Asia/Pacific region, 11 in Europe, and 4 in North America.3
So, there was some evidence of the Japanese pharmaceutical industry cre-
ating an international presence, but over the last 2-3 years, as the drug
industry has lost ground domestically, and as the economy as a whole has
moved into recession, this process has not continued. There has been no
recent news of foreign acquisitions, or the establishment of research or
production facilities abroad. Despite the trend of the late 1980s, Japanese
drug companies are still locked into the Japanese market, rely heaw!y, or
even exclusively on production of pharmaceuticals sold in Japan, and this
is also true of the foreign companies in Japan. Foreign companies are in
Japan to sell drugs there, not to produce them for sales elsewhere, unlike,
for example, the case of United States companies based in the UK. Both
the domestic industry and the foreHgn companies based in Japan are weak
in ne?onatmns with government. They must pay very close attention to
the effect of government directives. Japanese companies hllstorlcqlly have
not been able to move into other areas of activity, either immediately or
over a period of time. Foreign companies in _negonatwn with govern-
ment cannot credibly threaten MHW with withdrawal on the Japanese
market and such a threat would not be taken seriously.

- MHW then has been more able to impose policy on the Japanese
industry than, for example, have ministries in European countries.

The Cultural Context .

The Ministry of Health and Welfare (MHW) was formed in 1938 from
the health-care related divisions of the Home Ministry, at the time when
Japan was becoming heavily involved in the war in China and when
there was great concern about the health of the rural citizens whose sons
were forming the backbone of the Japanese army It was MHW § brief,
in the 1930s, to Frotect_and promote the health of the Japanese people
and that essential Y continues to be the role of MHW. Put another way,
MHW then and throughout the post-war period was much more ori-
ented to the customers than to the producers. It has a much wider brief
than the Department of Health in the UK, and is rather like the
Department of Health and Social Security used to be, except that the
MHW is a much more integrated ministry than the DHSS ever was.
MHW % attitude towards the healthcare industry in general is one of

3 Reported in the Yakuji News. 11 February 1994, The four other factories were located else-
where in the world. In 1991 there were only four factories in Europe and two in the USA.
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control. It aims to control the activities of the pharmaceutical industry
and the medical profession. It is concerned with policing rather than
promoting. There are many in Japan active in the industry who would
argue that this attitude is inherited from the days when the MHW was
made up from divisions of the Home Ministry, which in pre-war Japan
notably controlled the police force. _ .
Supervision ofthe pharmaceutical industry is only a very tiny part of
MHW s overall activity. The Pharmaceutical Affairs Bureau is small, its
budget in 1992 amounted to less than 0.5 per cent of the ministry’s total
budget and the economic affairs section which attempts to conduct an
industry R‘ohcy ofsorts, is only a small part of the Pharmaceutical Affairs
Bureau. Nevertheless, it has veryjealousIY protected its right to super-
vise the industry to the exclusion of all others, and that of course
includes the Ministry of International Trade and Industry (MITI).

TABLE 5 Overseas sales of 20 Japanese pharmaceutical manufacturers

Company 1988 1992
o %of % of
¥ million total turnover ¥ million total turnover
Takeda 30,235 5.2 59,147 105
Tanabe 32,959 16.8 41,192 195
Sankyo 1,349 24 32,062 8.0
Fujisawa 10,559 51 22,224 94
Daiichi 8,417 5.0 18.563 9.2
Yamanouchi 17,399 94 16,052 6.6
Kyowa Hakko 17,656 152 13,765 110
Eisai 6,992 38 10,010 4.6
Meiji Seika NA — 964 42
Chugai 5217 4.2 5131 4.0
Yoshitomi NA - 3138 37
Green Cross NA — 2,197 35
Shionogi 1,353 0.6 2,448 1.0
Taisho Pharm 1,547 11 1,952 1.0
Kaken 768 18 1,773 2.6
Dainippon 1,267 16 1,285 11
Mochida 557 11 765 1.2
Ono Pharm NA - 743 08
Banyu 1,028 11 650 0.6
Tsumura 326 04 289 03

Source: Data Book, JIMA, 1993.

Policy Areas .

| want to turn next to look briefly at three areas: patents; R&D pro-
motion policy; and pricing policy and to ask the question, is there any
evidence, in these areas, of MHW promoting the pharmaceutical indus-
try and attempting to enhance its international competitiveness.
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?} Patent Policy _ _ o

ntil 1976 only process protection was available for Pharm_aceuncals in
Japan, although with the reversal of the onus of proot.4 This system did
not reward investment into genuine innovation; companies were simply
encouraged to copy rivals, whether at home or abroad. Where _cos)ymg
was not possible, it was very easy for companies to get approval in Japan
for drugs that had already been approved overseas. Profits could be made
from the sales of these drugs within Japan, but there was really no export
potential. This was no particular problem as the domestic market was
growing very rapidly in the 1950s and 1960, particularly in the 1960s
after Japan adopted a health insurance system which ensured that virtu-
ally all the population ofJapan had access to cheap health care. _

MHW was not partlcularl)( interested in promoting the industry, its
main briefwas to provide healthcare to the Japanese citizens, and its hos-
pitals were getting drugs produced in Japan fairly cheaply In 1976 the
Bate_nt system was revised to allow full product protection for 15 years,
but in the later 1970s and in the early 1980s protests emerged within the
industry that the increasing Ien%th of clinical trials was cutting down
patent protection. They arqued that they were receiving poor returns for
any R&D investment that they were making. The industry was demand-
ing patent restoration, just like its counterparts in the United States and
Europe. The campaign was apparently successful and in 1988 a law was
enacted which allowed ‘patent term restoration’ for uB to five years.

The main reason for the earlier changes, in the 1970s, was the per-
ceived need to bring Japanese patent law in line with the rest of the
OECD. It was not due to pressure from the industry which was opP_osed
to the chan?es. By the mid 1970s MITI judged that a) international
pressure could be resisted no more, and b) it was, in any case, in the long
term interest ofJapanese industry for the patent law to be changed.
~Inthe 1980s the JPMA had _camﬂm ned vigorously forﬁatent restora-
tion, but after a Iong campaign had almost given up hope that the
MHW would respond to its demands. Very qumklﬁ MHW changed its
mind and announced its support for the policy. The main reason here
was, | believe, to head off criticism in Washington concerning Japan’s
lack of protection of intellectual propertg rights, by bringingJapan into
line with United States policy. A secon aﬁ/ reason was to persuade the
Japanese pharmaceuticals industry that MHW really did take the indus-
try’s interests seriously, despite the swingeing price cuts that were being
introduced at the time.

4 Normally in aBaIent infringement action the onus is on the patentee to ﬁrove to the court that
his patent has been infringed. Reversal of onus of proof meant that, where a compound was
new, Japanese courts would assume that it was produced by the patented process unless the per-
son accused of the infringement could prove otherwise.
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b) R&D Promotion _ _

_AsFEatent policy was changing there were parallel changes being made
in R&D promation policy. In'Japan, as elsewhere, from the earIY 1980s
many branches of government started to take an active interest in the
promotion of bio-technology policy. MITI and later MHW were con-
cerned that Japanese companies in general and Japanese pharmaceutical
companies in particular, were not taking up this new technology. In the
early 1980s there was no evidence of the bio-tech venture companies
that were apparently popping up all over the place in the United States
and to a lesser extent in Europe. To try and compensate for this MITI
took a lead with the creation of some bio-technology projects as part of
its ‘Next Generation’ series of research projects, launched in 1981. Soon
after that MIT1 sponsored the creation of BIDEC, the Bio-technology
Development Centre, which included amongst its supporters some
Rﬂharmaceutlca_l companies. By the mid-1980s it seemed as though

ITI was tak_lnﬁ the lead in the field ofblo-technology promotion,

MHW felt it had to respond to this encroachment onto its territory by
reassuring the Fharm_aceuncal industry that it was concerned about ifs
future, despite the price cuts that were being imposed, so it launched its
own series of R&D promotion initiatives from the mid 1980s. In 1986
the Health Science Foundation was launched, essentially to encourage
communication between government research institutions, industrial
research institutions and universities. It had some money of its own that
it used to sponsor specific projects, mainly on age related disease. There
was also a loans project which aimed at providing capital to enable com-
panies to develop bio-tech research ofa kind that would otherwise be too
risky to fund by themselves. A series of joint research projects were
launched in which MHW supported the creation of a venture capital
company, formed bg two or more Japanese pharmaceutical companies,
The aim was to establish two or three of these companies every year and
the programme as a whole was to last seven years, so that by the end of
it there would be as m.an¥ as 20 companies active in different areas. The
first project, launched in 1987, was one on drug dellver{_systems, and the
Iea_d_c_omBany was Eisai. Later there were projects on skin graft research,
artificial blood vessels and other areas. Overall the aims of this policy
were; to encourage co-operation between pharmaceutical companies
which hitherto had mainly been competing with each other; to create
equivalents to the venture capital bio-tech companies of the United
States and Europe; and to encourage links between universities and
industry, an area in which Japan was considered to be hackward.

What is interesting is that these policies were not the result of
demands from the pharmaceutical industry. The industry, partlcularlyr in
the [ate 1980s, was very suspicious of MHW s motives and sceptical of
the impact that these projects might have on the ability of the pharma-
ceutical industry to compete abroad.



Japanese Industrial Policy 21

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-
tor culture collections play a wide role in the development of bio-tech-
nology related industries but four functions are clear. They are places
where standard types of microbial organisms can be lodged, they pre-
serve known types for future use, they can identify strains sent for analy-
sis and they can provide information about, or the facilities for, patent
protection. AIthou%h the Spinks Report highlighted the need for a co-
ordinated system of national culture collections in the UK and funding
to assure its long term future, its recommendations were not imple-
mented. The public sector system remains without a coherent structure
and is poorly funded. In contrast, the system of culture collections in
Japan is well cared for. This is not the result of a single coherent policy
but the efforts of the Science and Technology Agency, MITI and the
Japan Federation of Culture Collections ensure that overlapping policies
maintain three major collections, that in the Institute for Fermentation,
Osaka (IFO%, the Culture Collection of Micro-organisms [gCCMg in
Riken and the Patent Micro-organism Depository Unit (PMDU). Each
of these has extensive holdings and though they are funded and function
differently, they play complementary roles. In other words, this is an area
of excellent infrastructural central government; a very good example of
what industry/public sector co-operation can achieve.

¢) Pricing Policy _ _ o _
Japan operates a fee for service system. A doctor in a clinic or hospital
Is reimbursed for treatment based on a points system. The more time-
consuming a treatment, or the more cqmglex the treatment is, the more
points he or she gets. There is full reimbursement at the list Fnce for
each drug dispensed and it is still usual for the doctor or hospital to hoth
‘g_[escnbe an d|sgense medicine. As one observer writing in the
inancial Times observed recently, every time a doctor writes a pre-
scription, he is writing himself a cheque, because although the listed
reimbursement price is fixed, the wholesale price is not. In the mid-
1980s, the average mar%m for a doctor was reckoned to be 22 per cent,
the wholesale margin 12 per cent, with 66 per cent of the costs gomﬁ
back to the manufacturer. Patented products with few competitors wi
hold their prices well, in other sub-market sectors, such as antibiotics,
salesmen will need to discount aggressively to get sales.
Profits on the sale of drugs are an sul;nlﬂcant part of the income of all
medical institutions, but are particularly important for the small hospi-
tals and clinics. In 1987 an MHW survey estimated that 37 per cent of
the income of the smallest clinics, mainly single ph)(sman clinics, came
from drug sales. Both small clinics and small hospitals have come to rely
increasingly on drug profits as the treatment points system has not been
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increased in line with the increase in costs. MHW contests that, they do
not accept that their review of the points system IS inadequate, but
MHW has not until very recently admitted that there should be any per-
mitted margin of profit on drug dispensing. Since the current system
was introduced in the 1950s, MHW has done a periodic survey of prices
and tried to cut the listed prices to reduce the margin that doctors and
wholesalers were gett|n%. able 6 sets out the price cuts that have taken
place over the period 1969-1994. If we look at the price cuts in the
1970s we can see they were relatively small, 3-5 per cent, but as we %et
into the 1980s, the price cuts become much larger, and even into the
1990%, only slightly less than 10 per cent.

TABLE 6 Reimbursement price TABLE 7 Reimbursement price
revision 1969--1994 revision 1969-1992

Overall percentage reductions Drugs as a proportion of health care cost
January 69 5.6 Year Percentage
August 70 3.0 191 38.7

February 72 39 1982 341

February 74 34 1983 351

January ‘75 16 1984 30.9

February 78 58 1985 29.1

June 81 186 1987 308

January 83 49 1988 28.2

March' 84 16.6 1989 321

March 85 6.0 1990 29.6

April 86 51 1991 30.8

April 88 102 1992 9.1

ﬁgm gg 318_ Compiled from Yakuji Handbook,

ApriI 94 6:6 Yakugyo Jihosha, 1987-94,

Compiled from successive editions of
Yakuji Handbook, Yakugyo Jihosha, 1987-94.

This policy has been successful in one sense; it has cut the cost of
drugs as a proportion of the health care budget (set out in Table 72) from
what was nearly 40 per cent in 1981 down to around 30 per cent by the
late 1980s—early 1990s. Now it is believed it is the aim of MHW to cut
it down still further to 20 per cent by the end of the 1990s.

_The price c_hangies in the 1980s provide the context for the so-called
industrial policy. In the 1980s NHI prices were reduced by a cumulative
61.4 per cent. This was a time when MITI was devising its bio-tech
deve_loi)r_nent policies that were attracting the attention of the pharma-
ceutica mdustw To maintain control of'its own industry it was imper-
ative that MHW adopt its own industrial policy and so a packa%e of
policies were put together in the mid-1980s. The policies to launch the
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Health Science Foundation, the patent term restoration policy, the
launch of the loans system and capital assistance projects, should be seen
in the context of this inter-ministerial competition, rather than as evi-
dence of MHW s concern for the international health of the pharma-
ceutical industry. _ _

In the late 1980s and eary 1990, the Japanese industry argued that its
health was being seriously damaged by these massive price cuts and that
If the Japanese industry was going to compete internationally, there
would have to be fundamental revision of the price control system. In
particular, they argued that the way of calculating the downward price
revisions, had to be changed. The?/ wanted a system that permitted the
existence of a margiln for wholesalers and the doctors at around 20 per
cent. MHW completely resisted these demands and refused to consider
them seriously until 1991, when it announced its decision to adopt the
weighted average system, but only to allow an initial margin of 15 per
cent and that this margin would only be reduced over the decade to 13
Per cent in 1994, 11 per cent in 1996 and 10 per cent in 1998, when
he S){stem would be reviewed and revised. _ _

It Tooks as though the industry had lobbied effectively. But was this
really the case? In late 1990 the Japanese government came under
intense pressure from the United States; the Structural Impediment
Initiatives (SI1) talks were creating Eressure to break keiretsu links by the
enforcement of the rulings of the Fair Trade Commission gFTC). One
set of rulings that was taken up insisted that the Japanese pharmaceuti-
cal producers should abandon their ‘restrictive practices’, a complex sys-
tem of rebates and allowances that bound the wholesalers to the pro-
ducers. FTC argued that this abuse of dominant position should end and
that the wholesalers should be free to set their own mar%ms. So it was
really as a result of pressure from the United States that the policy
changed rather than as a result of industry pressure. In fact the changie
of the system does not seem to have made a great deal of difference. In
1992 the price reductions were marginally less than previously, 8.1 per
cent, compared to 9.8 per cent. Although at the same time some con-
cession was made promising to give better prices to products that were
innovative, very useful or of limited marketability. However, few drugs
have been given the ‘innovative’ or ‘very useful’ premiums, none of the
products introduced in 1994 for example, and only three have been
given the limited marketahility premium, which for obvious reasons is
not particularly encouraging to R&D.

Current and Future Issues

The price reductions of April 1994 amounted to 6.6 per cent overall,
but as usual the brunt of price reductions was horne by those products
most heavily discounted; antibiotics prices were reduced by an average
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of 12.7 per cent. More disturbing, was that MHW also decided to
reduce the prices oftwo classes of drugs, apparently just on the basis that
they were generatm% high profits for producers (and high costs for the
consumers), rather than because there was any evidence of discounting
below NHT prices. . .

Two cholesterol level lowering products, Sankyos Mevalotin %the block
buster top seller of 1993 with sales of ¥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 cent.3 Moreover interfer-
ons produced by Roche, Sumitomo, Daiichi and Yamanouchi had their
prices reduced by 22.7 and 13.5 per cent. If these reductions are includ-
ed the overall impact of the price changes of 1994 is closer to 7.6 per cent
not much less than 1992. The price cuts imposed on alpha interferon pro-
ducers are especially unusual as this reduces the price of one of the first
fruits of the application of bio-technology. The reassurances from MHW
about its desire to promote the industry seem less convincing now.

But there are other clouds on the horizon. Already MHW has aban-
doned the ‘fee for service’ reimbursement system in Iongbst%y hospitals
for the aged and replaced it with a ‘flat daily fee’ system. Under the lat-
ter system there isan incentive to prescribe fewer drugs and to prescribe
generics where approFrlate. Reports suggest that dru]g consumption in
these hospitals has fallen by as much as 40 per cent. There are plans to
extend the scheme to mental hospitals and to study other areas in which
it might be implemented. Restrictions were placed on doctors freedom
to prescribe vitamins and tonics to outpatients from October 1994 and
from the same date only ten prescriptions to any one patient will be 100
Ber cent reimbursable, the eleventh product onwards will only be reim-

ursed at 90 per cent of the list price. _ .

The MHW has for .someyears now been supporting a campaign to
encourage the separation of prescription and dispensing. Figures for
1993 indicate that 16.3 per cent ofdprescnpnons were not dispensed by
doctors and in the specially targetea areas of Saga, Fukuoka and Akita
the ‘separation rate” is over 30 per cent. It is part of MHW's grand
design to push the overall ‘separation rate’ up to 50 per cent by the end
of the decade. Early reports suggest that where ‘separation’ was in effect
patients were receiving Erescnpnons for 2-3 drugs rather than 4-5 med-
icines to take home with them. _ _ _

Both of these policies are consistent with the aim ofreducing the cost
of drugs from 30 per cent to 20 per cent of the health care bill, but they
are not consistent with the industry promotion policy. Ironically these
policies may be encouraging a more international policy in the major

5 Sales of Mevalotin were up 16 per cent on the previous year and Lipovas up 250 per cent on
1992. Figures from Yakuji News, |January 1994,
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companies as they try to escape the restrictions and price reductions
imposed within Japan. However until recently Japanese companies have
lagged some way behind their North American and European competi-
tors in_the amount they have spent on R&D as a proportion of total
sales. Even now most Japanese companies only spend comparatively
small absolute sums on R&D compared to their main rivals, The OHIK
way they might be able to alter this in the short term would be throug

mergers or strategic alliances between Japanese companies, or, less real-
istically, by creating similar links between Japanese and non-Japanese
companies. Some observers predict the imminent restructuring of the
industry and talk of an alliance hetween ShIOH_O?_I, Yamanouchi_ and
Chugai. On the other hand there have been predictions of an imminent
restructuring of the Japanese pharmaceutical industry since 1968 when
the JPMA was formed but no real change has taken place.

In terms of its policy towards the industry, there was a time in the
1950s and 1960s when MHW health policy benefitted the domestic
pharmaceutical industry. However, the primary aim of the policy was
not industry promotion but industry protection. From the mid 1980s
MHW has sought to characterise its policy towards the industry as
aimed at promoting the industry’s international competitiveness.
Changes to the patent law and the blo-technolo% promotion policy
may have achieved this to some degree. However the cost containment
agenda was always of greater priority and its impact has cross cut and
worked against the promotion policy. This has been the case in the early
1990s and it is hard to imagine any new promotion policies in the rest
ofthe decade. Pharmaceutical companies, particularly the top ten, con-
tinue to report healthy profits despite cost containment. Meanwhile the
price cuts are causing problems for doctors in their clinics, changes in
the wholesale system are pushing many small hospitals further into the
red and the wholesale sector is rapidly restructurmﬁ. There is no sym-
pathy domestically for policies that might enable the ma#or companies
t0 %ener.at.e still higher profits and international scrutiny ofJapan’ indus-
trial policies will make it hard for MHW or any other ministry to cre-
ate a promotion Pr_o ramme that might be seen to give Japanese drug
producers an ‘unfair advantaE_e at home or abroad. IfaJ_apanese_druﬁ
company is to succeed in making a major impact internationally it wi
need not onlz the products but also to escape from the structure of the
Japanese market and the restrictions of MHW control.
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US Industrial Policy and the
Pharmaceutical Industry

Professor F M Scherer

Introduction . .

My assignment is to stake out the metes and bounds of US industrial pol-
icy towards the pharmaceutical industry 1begin by confess.m%astonlsh-
ment over Professor Neary’s observation, on page 22 of this book, that
ﬁharmaceutmals account for between 20 and 30 per cent of Japanese
ealth care expenditures. In the United States, the comparable number is
nearer 7 per cent. Yet 7 per cent of 14 per cent — the fraction of US
gross domestic product devoted to health care — continues to be a siz-
ablgl_numlb_er, making the pharmaceutical industry an important focus of
ublic policy.

p LikepJape)x/n-, the United States has nothing discernible as a well-
thought-out industrial policy toward pharmaceuticals. Rather, what one
finds is a hodge podge of sometimes consistent, sometimes inconsistent
instruments. The instruments include government research and develop-
ment provision and subvention, intellectual property laws, the regulation
of product quality, and controls or limits on the reimbursement of phar-
maqeuttlcal purchases by various government agencies.1 Let me take these
up in turn.

Research and Development Support S

The American pharmaceutical industry is extremely research intensive.
Indeed, of all the civilian sector four-digit manufacturing industries in
the United States, it is the most research intensive, devoting in recent
¥ears 16 to 17 per cent of its sales revenues to research and development,
n 1992 the corporate members of the US Pharmaceutical
Manufacturers Association spent $9.1 billion on research and develoR-
ment in the United States, along with $2.04 billion overseas (PMA,
1993). During the 1980s, as Figure 1suggests, there was an acceleration
of R&D spending growth. The diagram 1S on semi-logarithmic coordi-
nates, so growth at a constant rate would be shown by a straight-line
trend. The real (i.e., constant-dollar) rate of growth during the 1980s
was an extraordinarily rapid 10.6 per cent per annum. For the totality of
all industries tracked by the US National Science Foundation, the com-
parable figure was 4.3 per cent. Over the longer 1961-1990 interval, the
real rate of pharmaceutical R&D growth was 6.9 per cent per year.

1 For a fuller development ofmr analysis, see F M Scherer, ‘Pricing, Profits, and Technological
Progress in the Pharmaceutical Industry,”Journal of Economic Perspectives, vol.7 (Summer 1993),
pp. 97-11S; and Industry Structure, Strategy, and Public Policy, (Harper-Collins, 1995), Chapter 9.
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FIGURE 1 Trends in US pharmaceutical industry R&D

Complementing R&D outlays of the pharmaceutical manufacturers
are various expenditures from Federal Government sources. The Federal
Governments support is mainly for basic pharmaceutical infrastructure
research. That is to say, the government provides ﬁrants to academic
investigators, and it also Ferforms in-house research, especially at the
National Institutes of Health, upon which the pharmaceutical manufac-
turers build. _ _

It is difficult to be certain exactly how much infrastructure research
there is. In 1991, the National Institutes of Health were authorized to
spend $7.7 billion on research and development (National Science

oundation, 1992). Sifting through the various NIH budget categories
and those of other US federal government agencies, | have attempted to
determine how much might be relevant dlrectlg or indirectly to phar-
maceutical manufacturers. My estimate, probably biased on the high
side, is that $4.8 billion of NIH basic research.sulpport were more or less
%ermane to the interests of the pharmaceutical industry. In addition,

260 million of National Science Foundation grants were for the bio-
logical sciences, and therefore potentially relevant to pharmaceuticals,
along with something on the order of $1 billion by other agencies.

~ This basic infrastructure research support is very important to the
industry. During the late 1980s Edwin Mansfield, a well-known
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American economist, queried a sizable number of industrial R&D deci-
sion-makers concerning the relevance ofacademic research to the devel-
ogment of specific new industrial products (Mansfield, 1991). For the
pharmaceutical industry, he learnea that 27 per cent of the new prod-
ucts sampled could not have been developed had there not been under-
lying academic research. In addition, 29 per cent ofthe other new phar-
maceutical products were significantly facilitated by the existence of aca-
demic_infrastructure research. Academic research was found by
Mansfield to be more important to the emergence of new commercial-
ized products in pharmaceuticals than in other surveyed industries such
as computers, instruments, electrical equipment, and metals. .

Another significant aspect of Federal Government financial support is
for training. Substantial tra|n|n%grant programmes are administered by
the National Institutes of Health and the National Science Foundation,
In 1989 those agencies had training grants outstanding to roughly 7,800
students at the pre-doctoral level and to 6,600 post-doctoral researchers
(Office of Technology Assessment, 1993). The total cost of this grant
support was approximately $327 million. I am told by pharmaceutical
manufacturers that they seek to hire for senior research staff positions
individuals who have not only received PhD degrees, usually with
Federal grant support, but who have also completed post-doctoral stud-
les, again typically with Federal grant support. As head of the PhD pro-
gram at Harvard’ Kennedy School, | can attest that the situation in biol-
ogy and the other physical sciences is quite different from that in the
social and policy sciences. Very few of our PhD students have federal
g_rant support, and post-doctoral funds are virtually non-existent. In
biology, on the other hand, most students at top universities are covered
in one way or another by federal grants. o o

_The Federal Government has been much less active in providing
direct research subsidies to the pharmaceutical manufacturers. Indeed,
the amount of direct subsidy has typically been so low that in most years
the exact figure has been suppressed in National Science Foundation
survey reports (National Science Board, 1993). For the years when the
data were not suppressed, the Federal %qvernment contribution was
reported to be in the range of 1 to 3 million. .

To be sure, in the distant past, one can find examples of major Federal
Government initiatives. The most important case is penicillin durlng
World War II. After the results obtained by Oxford’s Howard Florey an
Erest Chain were transferred to the United States, the techniques for
mass-producmwen_mﬂlm in corn steep liquor were worked out at a US
Department ot Agriculture laboratory. Production contracts were let to
some 20 companies, who later became the nucleus of the US antibiotics
mdus_tre_/ (Federal Trade Commission, 1958). The large quantities of
penicillin they produced were used mainly for the treatment of combat
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injuries du.rin? the War. After the War, of course, penicillin became
widely available for the civilian population.

Patents and Other Intellectual Property Rights S
For the most part, however, the pharmaceutical industry received virtu-
ally zero research support from the Federal Government. This is in
marked contrast to most other US high-technology industries such as
aircraft en?Jnes, aircraft, semiconductors, and computers, all of which
have benefitted from considerable Federal Government research con-
tract funding. This was a matter of conscious choice. The pharmaceuti-
cal manufacturers did not want to receive research subventions from the
Federal Government. Their motivation stemmed from Federal
Government patent pollc_Y. Under the patent policies prevailing in_the
health science fields until 1980, if the Federal Government provided
research and development support to a company, any patents resulting
from the research would either go directly to the Federal Government,
or the Federal Government would at least receive a non-exclusive anti
transferable license from the contractor. The pharmaceutical companies
were extremely reluctant to accept Federal grants and contracts under
these conditions. Indeed, in 1962, when the Department of Health,
Education, and Welfare began insisting that it receive patent rights on
new chemical entities synthesized by academic researchers and tested for
pharmacological efficacy by drug companies, the companies abruptl
ceased screening and testing those substances (Harbridge House, 1967{
~In their unwillingness to accept contract ties without full patent
rights, the pharmaceutical companies were influenced by their experi-
ence following World War II. They had patent protection on neither
penicillin nor streptomycin, and tough price comf)etltlon emerged
among the many producers of both wonder drugs. In contrast, when
they manufactured substances such as aureomycin, tetracycline, and
chlorothiazide on which they held patent rights, price competition was
much more restrained, and profits were generous. The implication was
obvious; contracts with the government that might lead to widespread
patent licensing were to be avoided. . .

As this discussion suggests, patents are considered extremely impor-
tant by the pharmaceutical manufacturers. In a survey of 650 Industrial
research ana development executives conducted by a group of scholars
at Yale University a decade ago, only three industries among the 130
surveyed accorded more |m£ortance to patents than did the pharma-
ceutical industry, and two of those three were industries in which only
a single, possibly atypical, response was elicited (Levin et al., 1977),

The reasons are fawlg straightforward. Bringing out a new pharma-
ceutical entity in the 1980s required research, deveIoEment and testing
expenditures averaging $125 million. Almost all of that R&D activity
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was devoted to obtaining information: first, information on whether a
chemical entity had reasonably interesting therapeutic properties: then,
through clinical trials, information on whether the entity worked in
human beings and whether it was safe. Once the requisite information
was available, absent patent protection or some similar barrier to imita-
tion, another company could appear, spend perhaps $1 million on
chemical engineering, duplicate the molecule, and sell it in competi-
tion. In other words, the costs of imitation in pharmaceuticals are extra-
ordinarily low relative to the costs of original innovation.

_ The imbalance between original innovation costs and imitation costs
s much greater than in other high-technology industries. Consider
semiconductors. An electronics specialist firm can devise a new micro-
processor chip. Another firm can try to imitate that chip, but first it has
to do_chip layout and microcode engineering. Second, it must translate
its chip layout plans into photoresist mask designs and test them careful-
ly to ensure that the electronic functions are accurately embodied and
short circuits have been avoided. Then it has to establish pilot plant pro-
duction and, when full-scale production commences, it must move
down a steep Iearmn%curve, at the beginning of which the cost ﬁ_er
good chip |sgerhaps $300, progressing downward until the cost per chip
15 less than $3. All of these necessary expenditures mean that imitators’
front-end costs approximate those ofthe original innovator, and in addi-
tion, the imitator operates at a substantial time disadvantage. _

Again, in pharmaceuticals, the R&D expenditures go mainly to dis-
covering information, on the basis of which subsequent imitators can
free-ride or cheap-ride. Because patent protection was considered so
important to the pharmaceutical manufacturers, they simply refused to
take research money from the government because it meant a forfeiture
of their intellectual progerty rights. .

Gradually that has ¢ anged. New patent policies were adopted fol-
lowing the Stevenson-Wydler Act of 1980. Now companies receiving
Federal R&D funding can obtain exclusive patent rights to products that
emerge from the research. As a consequence, pharmaceutical houses
now accept modest amounts of Federal research suploort, sometimes in
the form of direct grants, sometimes through so-called CRADAs, that
IS, C_o-oFerat[ve Research and Development Agreements. In 1990, the
National Institutes of Health obligated approximately $238 million for
clinical testing, usually of drugs originated by pharmaceutical manufac-
turers; $7.6 million in direct grants to anat_e firms for the development
of so-called ‘orphan_dru%s’; and a substantial amount of resources for
coogeratlve R&D with pharmaceutical companies as partners (Office of
Technology Assessment, 1993). _
~ The Orphan Drug Act, passed in 1983, provides another form of
intellectual property rights. The first company to receive marketing
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a?proyal for a new orphan drug, defined as a drug treating symﬁ)toms
aftecting fewer than 200,000 persons in the United States, is entitled to
market that drug exclusively during the first seven years after approval.
In effect, orphan drug status acts as a surrogate patent, valuable especially
for bIO|O§I0a| substances whose patentabm% IS uncertain. Between 1984
and 1992, 79 new drugs designated as orphans emerged from the test-
mgrﬂrocess with marketing approvals. .

e great importance attached by pharmaceutical makers to patent
protection has spilled over into the international arena. During the 19805
the US pharmaceutical manufacturers organized a group to lobby for
stronger patent protection in nations that offered little or no patent pro-
tection for new dru.? entities. These were typlgally less-developed coun-
tries, although until 1987, Canada was also included because it freely
granted compulsory licenses to drug patents and required royalty pay-
ments of only 4 per cent. At first the drug makers” lobbyin (alon% with
that of computer software, motion picture, and music producers) led to
actions taken under Section 301 ofthe US International Trade statute. If
the targets of Section 301 threats did not provide what the United States
considered to be adequate intellectual proEJe_rty protection, the US could
erect trade barriers against their exports. Joining forces with enterprises
in Europe and Japan, the drug patent lobby succeeded in having harmo-
nization of patent policies made a high-priority item in the Uruguay
Round of multilateral trade negotiations. Under the compromise
reached at Geneva in December 1993, all GATT signatory nations must
within ten years offer substantial patent protection for drug products.
This is likely eventually to enhance the profits US and other multina-
tional drug manufacturers obtain in less-developed nations.

Tax Advanta?es
Pharmaceutical manufacturers also benefit from an array of tax advan-
tages, some specific to the industry but most apEIymg across all indus-
tries. All companies, whether pharmaceutical makers or not, are allowed
to write offtheir research and development expenditures as an on-gomg
cost. There are also various tax credits, allowing a dollar-for-dollar off-
set against remaining tax liabilities. Firms in all industries have been
allowed since 1981 to claim tax credits for increases in their R&D
spending above moving averzge base-year amounts. In 1987, Eharm_a-
ceutical companies claimed R&D tax credits estimated at about $97 mil-
lion (Office of Technology Assessment, 1993). For contributing eqmg-
ment to universities, their tax credits in that year amounted to about $2
million. Under the orphan drug programme they realized credits of $5.4
million. By far the largest value comes from an oddity in the US tax
laws, the so-called possessions tax credit. By conducting manufacturing
activities in certain US possessions, most prominently Puerto Rico,
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companies can_claim ver%/ substantial exemptions from US Federal
income tax liability. The pharmaceutical manufacturers have been espe-
cially aggressive in this regard. They have incorporated manufactqrmg
subsidiaries in Puerto Rico, assigned patent r_|ﬁ_hts to_them, and claime
tax credits in 1987 a_mountm% to $1.34 billion. To the best of my
knowledge, no other industry has benefitted nearly as much from the
possessions tax credit.

Regulation of Safety and Efficacy .

Another most important aspect of US policy toward the gharm.ace.uu-
cals industry is the regulation of product quality. Since 1938, institutions
were in place to exercise rather loose re?ulatlon of.dru% safety. The reg-
ulatory process then took an important turn in 1962, when the
Kefauver-Harris Act was passed. The genesis of the 1962 law is in itself
interesting. During the late 1950s, Senator Estes Kefauver was investi-
ﬁatlng the drug industry as part of his so-called ‘Administered Prices’
earings. The rationale for the investigation was the allegation that
prices and profits in the industry were excessive as a consequence of
monopoll}/ power. At the time, Senator Kefauver was a leading candidate
for the US presidency (losing out at the 1960 Democratic art?/ con-
vention to John F Kennedy). He found that his investigation of drugs
won much more press and public attention than earlier hearings on steel
and automobiles. Despite this, he was unable to marshall s_up%ort for
legislation curbmlg| drug patent rights or intervening directly in the d.rug
pricing process. However, the discovery that many mothers gave birt
to deformed babies after taking the tranquilizer thalidomide ((]mostly in
Europe, because the drug was still unde_rgomfg safety tests in the United
States) created an o&portunlty for a quite ditferent legislative initiative.
The result was the Kefauver-Harris Act, which strengthened the regu-
latory powers of the Food and Drug Administration (FDA), among
other things requiring scientific evidence of efficacy as well as safet
téefore new drugs can receive approval for marketing in the Unite

tates.

Detailed rules issued subsequently by the FDA contributed to a sub-
stantial increase in the cost ofdeveloping new drugs. Before the post-1962
rules took effect, the averq?e cost of evelopmg a new chemical entity,
countlnq also the cost of failures, was roughly $10 million in 1990 dollars.
Br the 1980s that flgure had escalated to more than $125 million. Some
of the increase would have occurred even without the 1962 legislation as
companies realized the need to protect themselves against tort liability
suits and accumulate the test information needed to differentiate their
products from the numerous drugs already on the market. Comparing the
cost per new chemical entity in the UK, which during the 1960s required
testing only for safety, with the cost of safety plus efficacy testing in the
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United States, Grabowski and colleagues estimated that the FDA regula-
tions roughly doubled the costs of pharmaceutical clinical testing
(Grabowski et al.,, 1978). L G Thomas has argued more recently that the
International competitiveness of the US industry actually increased & a
consequence of the regulations, because the high cost of meeting FDA
requirements forced companies to focus their efforts on develogmg
|mFo_rtant_ new therapeutic contributions, and that in turn served them
well in winning sales outside the United States (Thomas, 1993).

The 1962 law and its implementing regulations also slowed down the
process ofdruE development. New chemical entities developed during
the 1980s took more than eight years on average from the time they
entered clinical testing to the time when they received FDA approval to
market a new drug. Within this eight year period, roughly 30 months
were taken by the Food and Drug Administration to reach a decision on
whether pending applications for new drug marketing rights should in
fact be approved. This 30 month decision-making Iag has been widely
criticized. For nearly 20 years the US. Congress have been prodding the
FDA to shorten its approval lag, thus far with only modest success. In
1992 C.onFress passed a law permitting the FDA to levy fees on phar-
maceutical companies and use the money derived thereby to hire an
additional 600 application analysts. W hether that will solve the problem,
or whether adding still more employees to an already bureaucratic
agency with 7,200 employees will aggravate the workings of Parkinson’
Law, remains to be seen. " o . -

Certainly, reducing avoidable decision-making lags is important. In
addition to letting consumers benefit earlier from the availability of new
drugs, it would enhance the rewards to drug developers, helping them
offset the high costs of R&D. Gains to companies would come from
three sources: cost avoidance during the eliminated decision time, an
earlier transition to positive cash flows, and (less certainly) from enjoy-
mg a longer period of patent protection. Using data assembled by the
US Office of Technology Assessment, and assuming that the duration of
effective patent protection would in fact rise, I estimate that under 1980s
conditions, cutting the decision-making lag by one year would increase
the discounted present value of net revenues on the average new phar-
maceutical entity by 140 million. _

The patent aspect of this estimate, accounting for roughly half of the
%am, is complicated by other important legislation, the Waxman-Hatch

ct of 1984. Because of the long time required to test new drugs and
obtain approval for their marketing, the pharmaceutical companies
complained that after their patents expired, they had too few years of
exclusive protection remaining. To combat this, the new law permitted
for drugs and other regulated products a patent extension of up to five
years to compensate for regulatory delay, provided that the total period
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of exclusive post-approval patent rights not exceed 14 years.

As a ?md pro quo, the Waxman-Hatch Act also eased substantially the
entry 0 LPenerlc drugs into the marketplace once _patentlgrotectlon had
ended. Under the new provisions and rules, it is possible to bring a
generic drug onto the US market br showing that its active ingredient is
chemically identical to that of an already approved drug, that the appli-
cant will pursue sound manufacturing processes, and that in clinical tests
on 24 human subjects, the generic formulation achieved blood levels
plus-or-minus 20 per cent of the standard set for the o_rlglnally approved
entity. This relaxation of generic testing requirements induced aﬁrollfer-
ation of generic drug applications. Between 1984 and 1991, the FDA
processed more than 2,000 generlc drug applications. As large numbers
of generic substitutes entered the market, price competition intensified.

Pressure for Price Controls S _
Even though the share of retallJ)rescrlpthns filled by generic products
rose to 30 per cent in 1989 and has continued to increase since then,
there have been persistent complaints that prescription drug prices in
the United States are too high and that the drug_man_ufacturers have
gained m_onopo!}/_ profits. Among those making this claim was another
Wesmennal candidate — one more successful than Estes Kefauver —
illiam J Clinton.2 Bases for the allegation included the very high
annual costs of some new maintenance drugs such as AZT and Factor
VIII, an increase of8.8é)er cent per annum In the Producer Price Index
for drugs during the 1980s, comparisons showing that drug prices in the
United States were much h|gher on average than in nations where
patent protection was weak and/or price controls were imposed, and the
retpeated appearance of the pharmaceuticals industry at or near the top
of Fortune magazine’s annual return-on-stockholders’-equity rankmﬂs.
The drug companies defended themselves by emphasizing the high
costs and risks of pharmaceutical research and development and by argu-
ing, with robust theoretical support, that the accounth conventions
used in com[)utlng profit returns on the book value of stockholders'
equity imparted a systematic upward bias for research-intensive indus-
tries. The controversy led Congress to commission a study by its Office
ofTechnoIoPy Assessment evaluating the various arguments and counter-
ar?um_ents. n 1993 the Office o_fTephnoIogy Assessment issued areloort
affording ammunition to both sides in the debate (Office of Technology
Assessment, 1993). Among its conclusions were the following:
1) That reported accounting profits were in fact exaggerated;
2) That even after the accounting biases were corrected, drug com-

2 Sec ‘President Assails ‘Shocking’ Prices of Drug Industry,” New York' limes, February 13, 1993,
pi (continuing in office a theme established during his campaign).
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pany returns exceeded those in comparable industries by two or three
percentage points; . . .

(3) That profit returns exceeding the estimated cost of capital on new
drugs introduced during the early 1980s amounted to roughly 4.3 per
cent of those products’ estimated lifetime sales; and .

(4) That there was considerable volatility of returns over time, so one
could not be certain the observed profit relationships would persist in
the future. = . . _

The first significant Federal interventions into pharmaceutical price-
settin élgn_ormg some antitrust actions) occurred in connection with
the Medicaid program, which provides inter alia out-patient prescrip-
tion drug reimbursement for low-income citizens. Since 1977, the fed-
eral and cooperating state governments implemented Maximum
Allowable Cost policies, reimbursing for drugs with generic substitutes
no_more than the cost of the Iowest-i)_r]ced approved substitute.

The next step has a complex political history. In 1988, Congress
passed a new law which, among other features, extended government
reimbursement of prescription drug costs to Medicare patients — i.e.,
those 65 years of age and older. There was considerable public discon-
tent over new taxes levied to support the extension, and in 1989 the law
was repealed. Pharmaceutical companies played a role in fomenting, or
perhaps more accurately orchestrating, the protest, apﬂarently in the fear
that extension of governmental reimbursement to the Iar%e Medicare
Bopulatlon would prem?ltate a demand for price controls. Some mem-
ers of Congress were furious about the industry’ role, and in retalia-
tion, they added to the Medicaid law in 1990 provisions requiring drug
makers to rebate to the government the difference between their whole-
sale prices (i.e., those charged to pharmacies) and the lowest price at
which drugs were sold to non-governmental entities — typically, those
tendered to large hospitals and health maintenance organizations. The
rebates were to be not less than 12.5 per cent of the wholesale price
(later increased to 15 per cent). In addition, the drug companies were
required to rebate any surplus by which their prices rose over time at
rates _exceedmﬁ the change in the Consumer Price Index. Companies
refusm% to make these rebates could have their drugs declared ineligible
altogether for government reimbursement. An elaborate accounting
scheme was established to enforce the new provisions.

Several other price control proposals, including one that would
require rebates of the amount by which prices charqed under Medicaid
exceeded the lowest price at which a drug was sold overseas (e.g., to
national health care agencies), were proposed in Congress during the
early 1990s, but failed to gain approval.3 | pass on therefore to what

3 Forasurvey, see ‘Prescription Drug Prices’, CQ Rescarcher, July 17, 1992.
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appeared a more potent threat: President Clintons comprehensive
health care program proposal (Congressional Budget Office, 1994). The
original Clinton proposal, which at the time this paper was revised had
been rejected by Congress, would create an Advisory Council on
Breakthrough Drugs. The Council would be charged with reviewing
the prices of new drugs and taking action against drugs whose prices
appeared to be ‘excessive’. Giving the Council binding price control
authority was serlousIK considered but rejected within Mr Clinton’s
health care reform task force. Instead, the Council would seek price
rebates through jawbonln?’, I.e., publicizing the matter and urging vol-
untary rebates, or, in the [ast resort, by having the drug removed from
the list of those eI|<IJ|b_Ie for reimbursement. This form of regulation,
which targets the re atwelg few ‘blockbuster’ drugs identified in a sepa-
rate paper by Professor Grabowski (pages 77 to 91), has been called
‘Willie Sutton’ regulation after the 1930s American anti-hero who,
when eventually apprehended and asked why he robbed hanks, replied,
'Because thats where the money is’. From one of Professor Grabowski’s
diagrams (Figure 7 page 86), it is apparent that if such Willie Sutton reg-
ulation won large ﬁrlce concessions from the few most profitable new
drugs, returns on tne totality of drug R&D investments could easily be
driven below total investment outlays, including the cost of the man

drugs that fail to receive marketing approval or, among those marketed,
that failed to earn back their original R&D investment. As a result,
investment in pharmaceutical R&D would surely fall.

The numerous alternatives to President Clinton’ health care reform
plan pending before Congress at the time this paper was revised all avoid
an explicit drug price control apﬁ)aratus, although some reserve the pos-
sibility of creating one if health care costs escalate in the future.
Continuing increases in generic drug competition plus the spreading use
of competition by large health care providers to extract price conces-
sions from branded drug suppliers may lessen the_CFressure for direct

rice controls. The asymmetry between prices paid for drugs in the
United States and those received under price controls abroad may work
in the oPposne direction. As always, the future remains uncertain.

~ If further controls do come, they are more likely to resemble those
implemented in the UK than the ‘Willie Sutton’ model. Given thatﬁos-
sibility, 1 have carried out a simulation analysis of how drug makers'
profits would be affected. Specifically, | assume that the distribution of
new drug sales is hlghlé skewed, as all past studies have indicated, with
mean lifetime sales of $334 million and median sales of$77 million. The
average R&D investment is assumed to be $100 million; other assets are
six-tenths of sales. The average mar8|n of sales revenue less production
and marketing costs is taken to be 50 per cent. It no requlation existed,
the mean return on assets would be 22.3 per cent, but with a wide range
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FIGURE 2 Company size implications of UK return on assets
regulation, assuming log normal sales distribution and maximum 15
per cent return

Regulated
return on assets
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Company size, based upon number of chemical entities

of variation similar to what is shown by Professor Grabowski's analysis.
Regulation is then imposed so as to reduce to 15 per cent the return on
assets for any company that earns more than 15 per cent; the Eroﬂts of
other companies are left undisturbed. ‘Companies’ are created by draw-
ing random samples of individual new products ranging in size from ten
to 100 new chemical entities, _ o _

_ The rather surprising results are illustrated in Figure 2. Not surpris-
ingly, no company size cohort earns areturn exceeding 15 per cent. But
there is systematic discrimination under the requlatory system against
smaller companies. Those with onIK ten new chemical entities earn on
average a return of 5.4 per cent. Those with 100 NCEs average 12.85
per cent. The reason is straightforward. 1f small companies are lucky and
develop one or more ‘blockbusters’, their returns will be curbed by the
requlators; if they are unlucky and sell only new chemical entities com-
prising the right-hand-side tail of Professor Grabowski’ decile distribu-
tion, their returns will be constrained by the market. Large companies,
on the other hand, will have sizable portfolios of winners and losers.
The losers will increase the asset base to which the regulatory 15 per
cent is applied, making it unnecessary to reduce the returns on winners
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downward as much as they would be adjusted when a small company
has few losers in its asset bae. o

| do not know enough about the UK-based pharmaceutical industry
and the workings of the Pharmaceutical Price Regulation Scheme to
tell whether this simulation analysis reflects UK reality at all well.
Perhaps the flexibility built into the UK system permits smaller firms to
fare better than my analysis implies. But in the United States, regulation
is seldom flexible, so one woulci expect an outcome rather like what |
find, unless an explicit small-firm bias is built in — a bias toward which
the Congress has in the past shown sympathy.

Conclusion . .

Whatever model of regulation one imposes — and the UK model seems
articularly intelligent, compared to such alternatives as the existing
edicaid rebate system or Willie Sutton regulation — regulation is a

clumsy instrument for fashioning the delicate tradeoff between securing
competitive prices on the one hand and maintaining incentives for
investment in new product discovery on the other hand. One does not
wish to kill the goose that lays so many golden eggs. Because new drugs
yield substantial consumers’ surplus untai)ped by their developers, even
when profits are high, consumers would lose along with producers with
price or profits regulation. Should a tradeoffbe required hetween mod-
estly excessive prices and profits versus retarded technical progress, it
would be better to err on the side of excessive profits. My own' prefer-
ence is for a policy approach that erodes profits by actively stimulating
generlc competition after patents have expired, rather than attempting to
eat those profits down through regulation in the earI?/ product life cycle
stages. In that way, incentives are maintained for investment in new prod-
ucts, but after a fag, consumers obtain the full benefits of price competi-
tion. And indeed, the only way drug makers can continue earning sub-
stantial profits is to continue seeking important new drugs and laying addi-
tional golden eggs.



US Industrial Policy 39

INFERENCES

US Congressional Budget Office (1994). How Health Care Reform Affects Pharmaceutical Research
and Development. Washington.

US Federal Trade Commission (1958). Economic Report on Antibiotics Manufacture. Washington.
Grabowski, H, Vernon, J, and Thomas, L G (1978). Estimating the Effects of Regulation on
Innovation: An International Comparative Analysis. Journal of Law & Economics, vol. 21, ppl33-163.
Harbridge House, Inc. (1967). ‘Drug Study’, Task IV, Patent Policy Study, for the US Federal Council
for Science and Technology, Committee on Government Patent Policy. Boston.

Levin, R, Klevorick, A, Nelson, R, and Winter, S (1977). ‘Appropriating the Returns from Industrial
Regearch and Development’, Brookings Papers on Economic Activity, 1977: Microeconomics, pp783-

820.
Mansfield, E (1991). ‘Academic Research and Industrial Innovation’, Research Policy, vol. 20, pp. 1-

12.
US National Science Board (1993). Science & Engineering Indicators: 1993. Washington, p.373.

US National Science Foundation (1992). Federal R&D Funding by Budget Function: Fiscal Years
1991-93, Washington, p. 19.

Pharmaceutical Manufacturers Association (1993). Trends in US Pharmaceutical Sales and R&D.
Washington.

Thomas, L G (forthcominﬁ). Industrial Policy and International Competitiveness in the
Pharmaceutical Industry’, forthcoming in Robert Helms, editor, proceedings of a conference at the
American Enterprise Institute, 1993,

US Office of Technology' Assessment (1993). Pharmaceutical R&D: Costs, Risks and Rewards.
Washington.



The Value of the Pharmaceutical
Industry to the UK Economy

David Hale and Adrian Towse

Introduction o o

The UK-based pharmaceutical industry is a highly successful sector of
the UK economy producing over ,£8.5 bn (at manufacturers’ prices)
worth of output in 1992, prowdmg employment for over 76,000 peo-
ple, and creating a trade surplus of ,£1.3 billion in 1992. Given these
Impressive figures it is of interest to assess the overall net benefit which
the UK economy derives from the existence of a successful pharmaceu-
tical industry based in the UK. This paper attempts to estimate this. We
have benefited from discussions with economists within the Department
of Health (DH), and the Department of Trade and Industry (DTI), and
with George Yarrow of Hertford College, Oxford. Any estimates or
errors in this paper are, however, attributable solely to the authors,

The Counter-Factual o
In order to calculate estimates of benefit it is necessary to have some
baseline case, or ‘counter-factual’, from which to measure. This paper
compares the current performance of the pharmaceutical industry with
aéhe(t)retlcal alternative in which there is no UK-based pharmaceutical
industry.
We %ave assessed three potential situations which would match the
counter-factual: . . .
() There are no research or production facilities located in the UK.
Sales and marketing facilities are for the UK market only, which
_is served by imported products; _
(i) There are no corporate headquarters of pharmaceutical compa-
__hies located in the UK; .
(iii) Institutional investors choose not to hold UK pharmaceutical
companies’ shares in their portfolios, which are dominated by
shares in domestic concerns. . )
_The main focus of analysis is (i). We discuss the relevance of (ii) and
(iii) on page 47.

Estimation issues - _

In measuring the net contribution of the UK based pharmaceutical
industry we are assessing the opportur_ntY cost value ofthe resources cur-
rently utilised %the industry, essentially asking how else the resources
could be used. We must determine how much better or worse off the
UK would be by having resources employed in the pharmaceutical

40
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industry rather than in other sectors ofthe economy. This approach rais-
es two Issues, which we consider in turn,

Short-run vs long-run
If the entire pharmaceutical industry were ‘lost” suddenly there would
be significant unemployment and large amounts of redundant capital in
the pharmaceutical industry and in sectors supﬁ)lylng services to the
industry. It is likely that in the short term the UK economy would suf-
fer substantial adjustment costs before all these resources could be re-
employed elsewhere in the economy, as many assets have relatively spe-
cific uses and many employees have h|gh|ﬁ/ specific skills. These adjust-
ment costs may be greatly reduced ifthe change occurred gradually over
a very long time horizon. . . o

Any estimate of short-run adjustment costs incurred is highly depen-
dent on the way in which the counter-factual is assumed to come about.
This is not the focus of this paper. This paper focuses on the long term
effects which would remain even after the economy has regained ‘equi-
librium”. All the resources currently being used in the pharmaceutical
industry are assumed to be utilised in other sectors, in the long run. The
uestion is the extent to which these alternative uses are of less value to
the economy.

Transfer pazlments . . _

The aim of this paper is to estimate the degree to which the UK-based
pharmaceutical industry benefits the UK .econom?]/ in aggregate. We are
not, for this exercise, considering benefits which redistribute income
from one part of the UK population to another part of the UK popu-
|ation, although such redistributions can have an impact on economic
incentives. Any element of benefit or cost which is a direct ‘transfer’
within the UK is excluded from the net value estimates.

Outline of potential benefits accruing to the UK econqm¥]

We have identified several ways in which the UK economy, in theory,

may benefit from the ‘presence’ of the pharmaceutical industry. These

are as follows: N N . .

* Supply Side Benefits; positive externalities which may accrue to uni-
versities, to the NHS, and to other industries resulting in lower unit
costs and the ability to provide improved services or products.
Knowledge gains produced by R&D will not be utilised exclusively
within the originating company. Parties other than the originator
benefit from the advancement of knowledge. Although some infor-
mation exchange is not location dependent, for example, presenta-
tions at conferences and publications, other benefits do result from
informational exchanges due to proximity, or from the same individ-
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uals working on projects for different organisations. _

* Benefits to Patients; these may in principle arise from the speedier
introduction of therapeutically beneficial medicines to the UK mar-
ket, because development work is undertaken in the UK, and to the
introduction of treatments which may never have been discovered but
for work in UK laboratories.

+ Direct Benefits; rents which accrue to UK residents through three
sources: higher wages to employees; higher profits to owners; and
higher tax receipts to the UK Exchequer.

» Terms of Trade Effects; the competitive advantage held by the UK based
industry enables it to sell large volumes of product in competitive
domestic and foreign markets. If this output were to be lost and

reFIaced by imports it is likely that there would be a terms of trade

effect, in that national income would be reduced by the need for a

I%wer exchange rate to enable other goods and services to be export-

ed.

Outline of potential costs to the UK economy

It ai)p_ears to be the case that the existence ofan innovative pharmaceu-

tical industry in any country is linked, to a significant degree, to the

treatment which companies receive in their domestic marketplace. In
the UK, the government purchases the ove_rwhelmm%proportlon of
ethical pharmaceutical products consumed in the UK, through the

NHS. This relationship between government and the industry is impor-

tant. In the UK market companies have freedom in the pricing of new

Broducts to the NHS, whilst the government, through the

harmaceutical Price Regulation Scheme (PPRS), controls the overall
profit earned from sales to the NHS. This ‘relational contract’ built _uE
over a significant period of time is intended to provide companies wit

‘reasonable’ prices for their products. If there were to be no UK-based

Bharmaceuncal industry, the government could, in theory, abandon the

PRS policy of providing a reasonable return and attempt to push prices
paid for the newly imported products below current UK price levels
throu?h opportunistic purchasing. If lower prices could be paid by the

UK, then the calculation of the net value of the UK pharmaceutical

mdustrY would have to allow for the oppartunity cost to the UK of not

currently achieving these lower prices. The potential costs associated

with this are detailed below: . - .

* Direct Costs; savings that could be achieved by obtaining lower prices
on products currently imported. In the case of products currently
supplied bﬁ_u K production, lower prices could save an element of the
revenue which is currently remitted abroad as profit or dividend. The
rest ofany saving from the NHS paying lower prices for UK suthed
products would only give rise to a transfer payment within the UK;
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* Distortionary Costs; costs to the wider economg resulting from having
higher prices than necessary lo_a|d out of public funds. This might
result in one or more of public expenditure on other programmes
being lower, taxes being higher than otherwise, or higher government
borrowing increasing upward pressure on interest rates;

These costs exclude general ‘deadweight’ losses. Deadweight losses
oceur when Frlces are above socially optimum levels, because consumers
tend to bur ess ofa good when the price is high than they would have
done had the price been lower, closer to the socially oFumaI price. As
a result there 1s a loss of satisfaction to the consumer (lower consumer
_surFIus_). This ‘deadweight’ loss becomes smaller and smaller the more
inelastic, or less responsive to price movements, demand is. Agg_reqate
UK consumption of pharmaceuticals does appear to be relatively inelas-
tic with respect to aggre?ate price changes, _Fdependlngi more on clini-
cal need than the general pharmaceutical price level). 1f we assume no
change in the pattern of prescribing |s_I|ke||y in response to a general
lowering ofprice levels (rather than aswitch from one product to anoth-
er because of a change in relative prices) then deadweight losses are
2er0.”

Estimation of long-run benefits

R&D spin-offs (supply-side externalities) o

Theﬂpharmaceuncal Industry in the UK spent ,£1,451 million in 1992
(ABPI, 1993) on research and development. This gross expenditure in
itself does not benefit the UK economy because these resources, would,
in the long run, be used in other sectors. However R&D s a use of
resources which may substantially benefit companies, institutions, and
individuals other than those who pay the bill. These additional benefits
of R&D would be foregone were the resources emlployepl in non-
research environments. Pharmaceutical R&D is primarily an investment
in the acquisition of knowledge. The nature ofadvancements in knowl-
edge make it unlikely that only the orlgma_th company will take
advantage of them. Knowledge is largely non-rivalrous in consumption,
and it is difficult to exclude people from utilising it, not withstanding
patent law, giving it some characteristics of a public good. Non-exclud-
ability is greater in respect of pharmaceutical R&D if investigation is
carried out externally, in academic institutions, in hospitals, and in other
firms. Thus the fun.|n? pharmaceutical company receives the informa-
tion which it has paid Tor but the researchers also retain the knowledge.

1 We should note that in theory there is a trade off between direct cost savings and deadweight
losses. It we assumed demand was elastic then deadweight losses would be higher but direct cost
savings lower,
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Relationships between external researchers and industry are enhanced
with proximity and this promotes increased informational exchanges in
both directions, which increase the ‘spin-off benefits’ of R&D.

In order to assess the potential of these spill-over effects it is useful to
assess how much is spent in the various areas of R&D. Table 1 shows an
approximate breakdown of revenue R&D expenditure into the con-
stituent areas. . o . .
~ Revenue R&D expenditure divides in an approximate ratio of 2:1
into development and discovery. _ _

Discovery by its nature is initiated by ‘*hasic research’, defined by the
CSO as ‘work undertaken_fprlman_ly for the advancement of scientific
knowledge without a specific ap(j)hcano_n in view’, Chemical develop-
ment similarly deals with knowledge which is not pharmaceutical indus-
try specific. These initial stages witness a significant degree of collabo-
ration between the companies and academic research institutions. In the
region of ,£100 million is estimated to be spent on university collabora-
tion. Much of this research expands the_scientific knowledge base and
belnefglts other industries when they require particular, related, problems
solved.

TABLE 1 Breakdown of pharmaceutical industry’s R&D expenditure
by function

% of 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 % 35
—Miscellanéous 13% 175
Capital: 20% of total 290
Total 1,450

Source: 1. OHE, adapted from Lumley C et al, 1989.

_A significant amount of clinical evaluation is carried out within hos-
ﬁl'[a|3_, under contract. When clinical testing is carried out in teaching
ospitals there is again an increase in the knowledge base and, as in the
case of universities, there is direct benefit in terms of the improved
teaching and practice of medicine. _ _

Examples of benefits to related industries would include the growth
of bio-informatics where pharmaceutical research into areas such as
DNA analysis have assisted a new UK-based industry to develop an
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international advantage. The agriculture, food, and brewing industries
can also utilise some of the advances in scientific understanding which
come out of pharmaceutical R&D expenditure. Informational spin-offs
can lower costs or boost product quality improving the competitiveness
of other sectors. o . .

The pharmaceutical industry spends a significantly higher proportion
of its income on R&D than any other major sector of the UK econo-
my (as shown in Appendix 1). Even if the resources ‘released’ under the
counter-factual were to be utilised in another hi-tech sector it is likely
that _a significant reduction in R&D levels would result. This would
entail foregoing the SEm-off effects associated with the ‘lost’ R&D.

A literature search has not given us a basis for attemptm&; to quantify
these spin-off effects and so no further analysis is attempted.

Patients’ consumer surplus/health gain

Benefit to patients is a second area of benefit where we have not found
a basis for calculating a reliable estimate. Patients ﬂam a great deal of
benefit from pharmaceutical products. However, the narrow questlon
posed by this gaper isto what degree patients would be worse offifthere
were no UK-based industry, and the NHS was importing all of its phar-
maceuticals. The situation we are seekln% to assess here is whether or
not some beneficial products will reach the UK market more slowly if
the innovating company is no longer UK based. Additionally some
compounds may simply never have been invented. We have not
attempted to develop a method for estimating these important henefits.

Labour rents S . .
Recent studies show that significant inter-industry wage differentials
exist. These differentials are not only large but persistent over time and
space, internationally and domestically. The wage differentials persist
even after controlling for a wide variety of worker and job characteris-
tlgs, and they run through the full range of posts in the industries affect-
ed.

The evidence laid out in Appendix 1 indicates that the pharmaceuti-
cal industry is one of the industries supplying labour rents. Everyone
working in the pharmaceutical mdustrY In all countries earns these
rents. With a total UK-based industry labour cost of £1,530 million
(Appendix 4) and the final wages after adjustment for skill differences
be|n8 11 per cent above the industrial average, the expected rents are
£140 million. However some ofthe rents are earned from the payments
made by the NHS for its medicines. This element of labour rent is a
transfer payment within the UK and so, as detailed earlier, will not be
claimed as'a benefit to the UK economy. If we make the simplifying
assumption that 50 per cent of the labour rents are due to production
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for domestic consumption (approximately one half of UK output ?oes
into the domestic market) then only 50 per cent, or J~70 million, ot the
labour rents calculated are in fact a henefit to the UK economy as a
whole. Such gains would be additional to the export rents discussed
below, as labour cost including labour rent is incorporated in long run
average cost.

Rents from exports

Rents are by definition the revenues taken over and above the long run
average cost (LRAC) of production. Included in the calculation of
LRAC are all the short run expenses which must .be incurred and also
an allowance for the risk adjusted cost of capital. LRAC is therefore the
return which |s?]ust sufficient in order to keep a set of resources in their
current use in the long term, . .

We have made the 5|mgl|fy|ng assumption that the UK price level
approximates to the LRAC of producing pharmaceuticals in the UK.

here is reasonable a priori justification for assuming that the overall
UK price level approximates this LRAC better than other available price
level measurements. In the UK market, unlike most other European
markets, companies are allowed to freely determine the Frlce of new
products. Whilst at the same time the PPRS controls the level of profit
which companies can earn on sales to the NHS, each firm is, in princi-
ple, being allowed the opportunity to cover the cost of capital which is
Included in Ion% run average cost, but not to earn excessive returns. At
the same time the purchasing policy of the NHS promotes competition
by not favouring domestic products. The UK market is therefore com-
petitive and limits profit to a ‘reasonable” level.

Appendix 2 illustrates the calculation of export rents. Any country
which pays higher prices than the LRAC (LRAC is based on UK Prlce
index of 100) will have a price index in excess of 100. The value of rent
earned by UK pharmaceutical exports to these markets depends on the
total value of exports and the degree to which their price levels exceed
UK prices. The estimate produced for total export rent equals >£615
million. This includes some rents which are remitted abroad to foreign
owners and so can not be termed beneficial to the UK economy in our
framework. The benefit to the UK economy will equate o~ "15 mil-
lion less post tax earnln?s remitted abroad. Corporation tax will be paid
to the UK Treasury hefore ang dividends are calculated so the tax rev-
enue from these rents will all be regarded as agam. We realise that the
tax calculation depends on accoun_tln% procedures, however we will
assume that rents are treated as profit. Assuming a long run tax rate of
3 F_er cent, the benefit to the UK ranges from £410 million to £615
million, assuming 50 per cent and 100 per cent UK ownership respec-
tively. The alternative ‘value added” approach, discussed below on pages
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48-9, gives an estimated range for export rents of£490 million - £730
million. The benefit to UK economy from export rents is therefore esti-
mated as in the combined range £410 million - £730 million.

Rents on sales which originate overseas

Rents from export sales by UK-hased companies, both UK-owned and
foreign-owned, have been"assessed above. Companies which are labelled
as UK-owned, i.e. with corporate HQs located in the UK and significant
UK share ownership, generally have significant production and research
facilities located overseas, for example Glaxo Wellcome s overseas manu-
facturing output is over 2.5 times its UK manufacturing output.

It is a reasonable assumption that production located overseas is also
able to earn rent because of the research and development and manage-
rial base which exists UK. The loss of UK managerial prertlse and high
qual|t¥ UK research and development makes it entirely possible that
rents from overseas-hased sales would be lost, i.e. companies would be
less successful. _ .

A conservative estimate ofthe sales which UK-owned pharmaceutical
companies generate abroad, which originate overseas would be £6 bil-
lion. Assuming that these sales contain a rent element, contributed to
group post-tax profits, of 5 per cent, which is also conservative given our
estimates that UK exports generated 13 per cent of revenues as rent, the
rent attributable to overseas sales originating abroad is in the region of
£300 million. _

It is likely that some rents would continue to be earned by pharma-
ceutical companies after theh had shifted all R&D and manufacturing
activity and their corporate HQ out of the UK. If the companies con-
tinued to be owned by UK shareholders then the UK would receive
these rents. It is likely in practice that UK shareholdings would also
diminish, as most institutional and personal share portfolios are domi-
nated b¥ companies with UK HQs. In principle, however, even if shares
were sold, the price obtained would reflect the expected value of future
rents. In practice, of course, this may not occur.

Our estimate of£300 million does not depend on achan?e of share
ownership. It is assumed to arise from lower rent e_arnmg following the
loss of the benefits of UK location. If shares were disposed ofby UK cit-
izens, and prices did not reflect future rent earning capacity, additional
losses would occur.

Terms of trade effect . . .

The UK competitive advantage in pharmaceuticals has allowed it to
produce ‘premium quality’ products which sell well in the competitive
purchasing environment of international markets. Appendix 3 discusses
the impact which the movement from the current situation to the
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counter-factual would have on the exchange rate and the terms oftrade.
The removal of the UK-based pharmaceutical industry would bring
about, in the short run, a deterioration in the trade balance equal to the
?ross output of the domestic industry, around £7.5 billion (total output
ess inter-company trading within the UK). All exports would dlsailpear
and all domestic production purchased by the NHS would be replaced
by imports. In order for this deficiency to be made up, other industries
would have to increase their output of exportables. The resources to
produce this increased output are available, in principle, from the
resources freed by the pharmaceutical industry. However the UK has a
competitive advantage in the market for pharmaceuticals. Other indus-
tries would have to lower the prices of their %oods and services to a
degree in order to sell the extra output which they are able to produce.
The lower the umtg)n_ce_falls the more units that must be sold in order
to make up the £7.5 billion, and the greater is the loss of potential rents
and surpluses in these other sectors. As more resources are used to make
goods which must be exported to maintain equilibrium, fewer goods are
available for domestic consumption. The estimated impact set out in
Appendix 3 is in the range £105 billion —£1.4 billion per annum .2

Alternative rent calculation - a value-added approach .

An alternative to assuming that certain market conditions produce prices
which approximate to LRAC is to estimate the LRAC directly from
cost data. The Census of Production provides estimates of industry sales,
blought-m materials and services, wages and salaries, and depreciation of
fixed assets. These figures provide the basis for calculating the net prof-
it of the industry. In order to calculate ‘rents”we must subtract the risk
adjusted opportunity cost of capital from this. The Census also provides
an estimate of capital employed. We have applied a recent estimate of
the nominal op ortunltY cost of capital in the pharmaceutical industry
by the Office of Technology Assessment of 14 per cent per annum. This
comPares closelg with estimates used in other studies. Appendix 4 lays
out the value-added based rent calculation. The overall rent estimate s
£1,487 million. This estimate includes rent on sales to the NHS which
we exclude from the rent calculation as a transfer payment.3 There is,
however, no simple and accurate mechanism whereby we can divide this
value added into export rent and transfer payment. Roughly one half of

2 This terms of trade effect, whilst being a real cost which the economy would have to bear, is
not necessarily unique to the pharmaceutical industry.

3 It could be argued that the value added rent on NHS sales should not be regarded a a transfer
but as a proxy measure for the additional benefits derived by NHS patients from the quality of
the medicines supplied by the UK-hased industry. We have, however, treated this aspect ofben-
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 of the value added, the total
export rents, as_calculated usm? the value added approach, would be
around £730 million. Not all of 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
samé 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 ran?_e estimated above using price com_Parlsons, to arrive at a com-
bined estimate for export rents 0f £410 million —£730 million.

Estimate of potential cost savings

Cost _sa,v_in([;s and transfer payments S

Ifwe initially assume that some “cost saving by the NHS is feasible it is
|m£ortant to understand which, elements produce cost savings for the
U ,econom)hasawhole. It the industry were entirely UK-owned, sup-
plying the NHS from UK plants, then any payments made to the phar-
maceltical companies by the NHS would'remain within the UK. There
would he 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 0 a transfer payment. Potentjal savmgis for the UK economy
accrye 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 aIternatlvel¥ that lower prices are obtained for products
cur,rentllj/ imported, Only itall products were currently imported, or the
entire UK-based indus r}/ was foreign-owned, would savings to the
NHS be equal to savings to the UK eConomy. In practice theréfore, an

estimates of savings have to be adjusted to rémove the transfer element.

The potential for cost savings , _ _ _

Opportunistic purchasing of pharmaceuticals might, as in other indus-

tries, be hased on threg approaches:

* obtaining volume discounts

* ‘spot’ purchases where suppliers sell at below average cost

» finding suppliers with lower costs or who are ablé and prepared to
accepf lower profits.

Adjusting for volume _ _

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,
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Burchases amuch higher volume of medicines than the UK and so may
e 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 ingices nowever, do show French “prices as bemq lower (for
example the 1989 BEUC index and 1991 IWI index). Analysis o f*vol-
ume adljusted’ International B[I_CGS place the UK price at the’low end of
the scale, questioning the anility to achieve much lower prices, given
low UK per capita consumptiori of pharmaceuticals.

Spot purchasing aimed at free-riding o
Cost savings may well be available in the short run, although the abl|l'[){
of wholesalers and entrepreneurs to move product across nationa
boundaries, combined with a IlkeI?/ reluctance of companies,fo signal to
other governments a willingness to accept lower prices, will limit the
willingness of the industry fo supply at low prices in the long run.

A lower long run cost? | _
It may well be that our assumption that UK price levels represent a good
approximation to Ionq run avera?e 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, dlthough the IMS index we have used shows a French
price level for new products clgse to the UK level, older indices have
suggested French price levels rtiay be half those of the UK. If French
rices were lower and approximated to long run average cost, then the
K may be able to ?urchase at lower prices than current UK levels
under the counter-factual.

A calculation of cost savings _ _
Ifit 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 UPurchasmg ‘medicines then the potential cost saving achievable
would be ap;l)rommatel 17 per cent of 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 &ssummg that one third of NHS
Purchases are imported and that UK ownership 0f the UK-based indus-
ry lies in the range 50-100 per cent) of this NHS saving, then the sav-
mq to the UK Js feduced to between £200 million and£400 million,
f Spanish prices reflected LRAC then the calculation of export rents
would have to be adjusted. The estimated level of gross rents would rise
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to £950 million which, using the same assum?_tlons regarding taxation
and owner_shlp patterns as before, revises the estimate of.gain {0 the UK
economy in the range £630 million —£950 million. The net benefit
calculation would thus not change S|gn|f|cantI8/ 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.

Conclusion

On the basis of our assumptions and estimates, the UK-hased 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 ?rowde an estimate of'the value of
the UK-hased pharmaceutical industry to the UK econom?/. _

If all the %uantlflable_ 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.. the supply side external-
ities of R&D and the benefits which patients receive.

£ million per annum

Benefits; - e
Supplfy side externalities unquantifiable
Benefit to patients unq%JantlflabIe
Labour rent 0

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 isaround £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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Appendix 1

Labour Rents

Katz and Summers (1989) [dentl_fﬁ 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 premjum; .

(3) a.high level of research and development tends to coincide with a
high" wage premium., _

The Pharmaceutlcal industry scores highly on all three counts. In

P——

terms of R&D expenditure the following Comparisons can be made
Industry . R&D spend as % of Sales
Pharmaceuticals 1715%

Electronics 10.5%

Aerospace 9.5%

Chemicals 6%

Motor Vehicles 2%

Electrical Engingering 1.5%

Mechanical éngineering 1%

Source: OHE adapted from Pharma Facts, ABPI, 1993.

. Pharmaceuticals are a high technology industry, exactly the tYpe of
industry which Tyson (19,92(1 indicates will make the payments of 1abour
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 s that displaced workers from the pharmaceutical
md_ustrY would find it extremely difficult to match the remuneration
which they currently receive, In Teference to Airbus Industrie, Katz and
Summers conclude ‘that ‘policy analysis should not treat the rent com-
ponent of the wage bill & a social cost of production but as a compo-
nent of 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 ad{usted for 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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Appendix 2
Calculation of export rents
Country Price index Total Total long run Rent element
(UK=100)L  pharmaceutical cost of exports ofexports
exportsfrom (E000sp (£000s)
the UK2
Belgium 114 113,400 99,474 13,926
Derimark 163 46,300 28,405 17,89
France 99 332,800 336,162 -3,362
Germany 168 266.100 158393 107,707
ItaI?/ 109 229,200 210,275 18,925
Netherlands 155 257,600 166,194 91,406
Spain 83 11,251 85,845 -14 594
SA 11 429,182 250,984 178,198
Totals 1,745,833 1,335,730 410,103

Sources: 1 1MS 1992 index based on top 50 products in UK market.
2 Customs and Excise, Business Monitor LSI).
3 Total Long Run Cost = {Total Export from UK * (100/country’s price index)} Price index of 100
equals UK price and is assumed to equal LRAC.

Total pharmaceutical exports to the top 50 markets (£000s) 3,500,000
Total pharmaceutical exports to the 8 markets (£0005) 1,745,833
Percentage of the top 50 export market held by these’8 countries 50%

Export rent calculated for these 8 countries (E000s) 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

Rents based on Spanish_ prices as LRAC ,

If the LRAC were to coincide with Spanish prices the export rent
would be significantly higher. Usmq the index of 83 as LRAC equiva-
lent, rents are estimated as £950 million.
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Measuring the terms of trade effect

Ifthe pharmaceutical mdustrg did not exist in the UK exports would be
reduced by approximately £3 bn. Current supplies to UK customers,
other than mter-lndustm{ trade, would be replaced by imports, adding
about a further £4.5 bn 1o the national import bill. THere would, there-
fore be a net deterjoration in the trade balance of around £7.5 bn. It is
unllkeéy 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.
() Estlmatm? the change in the exchange rate required to correct the
. halance of trade position; and _ o
(if)_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 exchang{e rate Ett. The established formulae for mak-
ing these calculations together with two sets of assumed values for the
elasticities are shown below.

Eth= Vx dx+l Sm+1
Vm dx/Sx-T—Sm/dm-1

Ett= SxSm —dxdm
(dx —Sx) (Sm —dm)

o Case 1 Case 2
dx (elasticity of demand for exports) =3 -5
dm (elasticity of demand for imports) -1 —
X (elastlplt?/ of suppl}/ 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

Eth 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 of supply and.demand for both |mRort_s and
exports. The precise fl?ur,e for each”elasticity is open to much discus-
sion. However this analysis, is based on long run elasticities, which are
IlkelY to be mgmﬁcantl*hlgher than the short run elasticities which
would tend to produce higher transitional losses.
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We have assessed a ran%e of sets of elasticities to ascertain the impact
these differences have on the resultant terms of trade effect,

Case one illustrates an example with lower long run elasticities. Etb =
1.95 and Ett = -0.36, these combine to producea loss to the economy
ofaround £1.4 bn per annum. o o

Case two illustrates the effect of using higher long run elasticities. Etb
= 2.9 and Ett = -8.41, 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
Ieffect probably lies in the range £1.05 bn —£1.4 bn per annum in the
ong run.
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Appendix 4

Value added approach to export rents
£ Million (1992)

Total industry sales revenue 8,540
Bought-in niaterials and services 4130
GrosS value added (at factor cost) 4,410
Wages and salaries 1,530
Gross profit 2,880
Depreciation of fixed assets 210
Net profit 2,610
Fixed capital 5,380
Net current assets() 2,640
Capital employed 8,020
Opportunity cost of capital at 14 per cent(2> 1,123
Economic rent 1,487
Economic rent as a per cent of sales revenue 17.4%

(1) ICC figure for 90/91 scaled up for 1992 industry sales.
(2) Office of Technology Assessment (1993).

Data source: Report on the Census of Production, PA 257, 1992,
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The Implications for the UK
Science Base and UK Science
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Professor Trevor M Jones

Introduction
In my paper | want to look brlefh{ at the development of UK science
olicy In relation to pharmaceutical industry research and development.
efore_considering recent science pollcy, 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, dlscover¥ and development for a new medicine, and comment
on the strength of pharmaceutical R&D in the UK.

Four Revolutions in the Treatment of Disease
Up to the 1930% 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 errqr. _
~ The 20th century has, however, been witness to a series of revolutions
in the treatment of suffering and disease. _
We mlght 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
chemistr (noIabIY In the application of chemistry developed for dyelngf
Broces_ses{_whlch ed to major advances, particuldrly in the treatmeént o
acterial “infections through drugs such as the. Sulphonamides, then
through penicillin and its”semi-synthetic derivatives, through aminol-
lycoSides such as Gentam?/_cm and Streptomycin, macrolides such. as
rythromycin, the tetracyclines to (more recently) the cephalosporins
and the quinolones. _ _ _
In the developed and the developing world the introdugtion of these
pharmaceutical %roducts has dramatiCally benefited patients in both
domiciliary and hospital care, saving millions of lives and reducing the

58
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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. _ _ o

Basic medical research into mental illness and disease and hiomedical
research, notahly pharmacological research, into the functioning of the
central nervous System and the cardiovascular system, _has_Prqwde_d free-
dom for thoge patients who, formerly, needed to be instittionalised in
mental hospitals, has provided reliefand comfort to those with anxiety
and depression — and thejr families, and has, for example, provided a
means of reducing mortality from myocardial infarction & a result of
both improved procedures and thrombolytic therapies. o

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 a%ents, products against
migraine, dermatological agénts, 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 strugture and functions of the pro-
teins that comprise our tissues are revealing new approaches to the dis-
covery of medicines, Examples ofthis include, the avallablllt}/ ofdrugs of
biotechnological origin such as erythropoetin to bolster the immung
system and ‘the use 0f monoclonal antibodies in both diagnosis and,
potentially, therapies against lymphomas, and transplant rejections.

Molectlar biolo y s Pro,wdmg the essential tools for an even better
understanding of physiological and pharmacological function.

. As an example, we know that drugs such as lamotrigine, recentl
introduced for the treatment of epilepsy, also (in the laboratory at leas
demonstrate potential to relieve Paln. _ _

The drug Is known to act in the brain b% 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 re?ulatlon of the diffusion of sodium ions through molecular
pares 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 ePllepsy and
pain and, importantly, how they’ may be modified or Controlled.

It is now possibleto 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
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research it maP/ be possible to design entirely novel drugs with much
more specificify of action, o o

Such research, although targeted at finding new therapies, is based
upon an academic approach to understanding the function of mem-
brtanets 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 encouragies this type
of enquiry led research rather than investing in the ‘short-termism” of
applied résearch which often leads to predictable, similar, solutions
rather than entirely new and novel ways ofaffectlng disease processes,
_ The next revolution s 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 physmlogi%/ and pathology, which, in terms of human disease,
should lead to a better understanding ofth we inherit or contract dis-
ease and hence the availability of new methods, for hoth dlagino,sls and
treatment of a wide range of conditions. In addition, the availability of,
so called, transgenic animals provides much closer models of human” dis-
ease than has bieen possible to date. , ,

The structure and assembly of a genome defines the unique charac-
teristics and hence workings of a cell or orﬁanlsm. Thus, genome
sequencing provides the basis for determining.the cause of m,an%_fghysr
ological and pathological changes that result’in deformity, disabi |tfy or
diséase, 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 traifs 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-

Plexny in biological phenomena, and will increasingly become a central
eature of evaluating interactions of different biological processes, par-
tlcularI?/ degenerative processes of the brain and cirCulation with age.
. Replacing defective genes, or inserting genes to produce more éffec-
tive biological processes, presents considerable challenges both to the
Pharmaceutlcal scientist in terms of the laboratory process of gene trans-
er and, potentially, the delivery of genes to selected sites in the human
bo%, and to Society in terms 0f thé ethical considerations involved,

(Gene delivery systems are being developed based upon compromised
mlcro-or(ianlsms such as herpes Viruses or some retroviruses. In these
systems, the new gene is encapsulated within a virus which has been
modified fo retainthose properties which allow it to penetrate to Spe-
cific sites in the body, but has been compromised to prevent it carrying



Scientific Challenges Facing the Industry 61

out its normal replicative procedures. Indeed, the study of both the
genetic and molecular biology of viruses is leading to the discovery of
new ant|V|raI_er$?s. _
Advances in X-ray crystallography and techniques such as nuclear
magnetic resonance, spectrometry now allow us to examine the structure
of proteins in considerable detall 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 _theK are affected by
new antiretroviral drugs and how they mutate to resist their attack. From
such studies, it may bg Pos_smle to design drugs specifically to Interact at
particular points in biological processes so to” provide either prevention
or treatment. _ _ _
Although, for man}/ years, the treatment of illness will continue to be
the predominant feature of medicine, advances in ?_enomlc_ research
could lead to early diagnosis and therapeutic intervention which could
allow ‘wellness’ to be a'design criteria in @ manner anaI,oPous to the use
of vaccines as prophylactic agents in the prevention of illness. _
Thus it is likely that we shall see the advent of a new class of dla(.i-
nostic agents which can detect accurately defects or differences in genet-
ic composition (unlike most current didgnostic reagents which arg used
to analysg for the presence of ‘tell-tale” markers of infection and disease
or guantify the biochemical composition of body fluids). .
. These riew diagnostic procedures could provide information as to the
likely prognosis of disease e.g. whether a subject may develop asthma, a
particularcancer, 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 dla?nostlc tests could Jead to" therapeutic or
surgical intervention”to prevent the condition arising later, so revolu-
tionising the way in which current major disgases affect human health.
Indeed, 'such genetic screening is already possible for conditions such, &
Duchenne’ muscular_ dystropny, so prowdm? parents involved with
information upon which to make choices relafing to their offsprln?,
Whilst we_should not underestimate the major ethical considerafions
that will be involved in such genetic research, especially consideration
such as who should be screenéd 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
ma+or complexities, the potential benefit that could accrue is enofmous.
hese biological principles can be developed not onh{ in terms of an
understandingand, potentially control of disease, hut also exploited in
the manufacture of materials of biological origin. The control of [qen_e
expression is a ke)r feature of unde_rstand_m? viius replication, but also is
vital to the development of efficient bio echnology 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 of human and animal health.

Scientific Challenges _

Although biomedical research and pharmaceutical R&D has made a
most 5|?n|f|can_t contribution to health, there remain significant chal-
lenges fo provide improved benefit. In the developed world at least,
increased life-span brings with it an increased responsibility ((jand burden)
of care which together with advances in diagnosis and detection,
inevitably lead to & 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, neoPIasms and mental disorders (OPCS, 1992). The latest figures for
he top ten causes of mortality in En?Iand_and Wiales (1991) show a con-
tinuin aIarmmq number of deaths from ischaemic heart disease as well
as cerero-vascular disease and cancer of the trachea, bronchus and lung.
Perhaps surprisingly, the fourth largest cause of disgase is still pneumo-
nia, although thankfully the number of deaths is significantly less than
20 years adgo. _ _ _

Heart disease and cancers till represent major challenges despite the
enotr%ous focus of international research that"has been a feature of the

ast 20 years.
d Cancgrs 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 & anxi-
et?/, depression, we have a Iong,v_vay 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 Alzheimers disease are still
Iar?ely not understood and, hence, effective intervention and therapy
not yet possible. _ S

Despite the advances in the treatment of infection, viral diseases such
8 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 pafients 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 bacterjal infection.
This is equally trug in more minor, Iyet very compromising infections
such as influenza and the common_cold. _
Parasitic infections such as malaria, and toxoplasmosis know few geo-
8raph|ca,l boundaries and are increasing in the developed as well & the
evelopln%_natlons. _ o _
The ability of nature to resist the efforts of biomedical researchers is
evidences from the increasing amon% 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.

The R&D Process ,

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. L

Soclety 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 of the medicines they
take, In general, the layman fas little understanding of the complexm{,
time frame and cost ofbringing a new drug to the market and especial-
IK 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-
Ionged and risky. _ _ _

Jver the past ten years, plobal 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),

y any industrial comparison, these are’large sums invested in R&D
and ‘although tangible health and economic Vvalue can he gained from
new medicines it'is questionable whether the health ministries of 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 logers in the race for limited healthcare budgets, _

‘For major international research based gharmaceutlcal companies,
this investment in R&D represents about 15 per cent of turnover, the
?83?3 inJapan being somewhat lower at 10-12 per cent (Halliday et al.,

).
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. 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 eamings capacity as a result of 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-

eSS,

R&D covers both the complexity of drug discovery and the exacti-

tude of drug deveIOﬁ_ment. In general, for companjesin 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 éxpenditure
Incurred In evaluatmg the safety of the new chémical entity, its efficacy
in clinical studies and its technical development, hath in” chemical or
blotechnolo%mal 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, IargeIY que to the focus ofJapanese
pharmaceutical R&D on its own population such that development
costst have been lower than those incurred in full international develop-
ment.

This is, however, changing asJapan enters the more global markets of
Europe and the USA, and eveloHS more innovative products than the
‘coPy’ or ‘me-to0’ 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 ever)F] one product that is marketed. In the USA, this fig-
uire_has been much ‘higher (as much as 6,000:1), gHalllday et al., 1992b%.
_ Thés apparent low “strike rate’ is for a variety of complex reasons
including;
¢ _screer%ng a broad range of chemicals and blplolglcal materials of var-

lous origing and types against known biological targets, _
+ the synthesis of structurally related compotinds to establish trends in

activity as part of the discqvery process,
« the optimisation of a lead series of compounds to ensure that the

Propertles of the one finally selected for development are appropriate

0 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 iew 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 hasis for
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first administration to humans.

3 Clinical studies ,

Phase | — usually in healthy volunteers to establish tolerance and

likely dosage (average, 1 year)™ . _

Phase Il — first studies in patients to assess tolerance and potential
eﬁlcacY (average 2 years) . _ o
Phase 11'— major (usually international) studies in T}f)_atlents to deter-

mine the adequacy of the product in terms of efficacy and safety

average 3 years). , _ _

uring the clinical phase, parallel studies are in pro?res_s to_establish
the likely safety profile of the compound in Ion? term studies. Technical
development work proceeds to design and scale up chemical/biotech-
nological processes for manufacturé and to formulate and scale_up
appr0|or|ate dosage forms such as tablets, injections, or aerosols. The
complexity and extent of studies that are now an inherent part of inter-
national (global) drtg development are likely to continue to increase the
cost of successful R&D. . , o

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 of R&D being carried out by contract research
organisations in collaboration with multinational research based phar-
maceutical org,anlsatlons. ,

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 of develoPment where they
are first administered to man, development is often terminated during
the subsequent phases of study. This is dug to various causes, but the
principal reasons for terminating the development of comi)_ou_nds that
enter clinical trials are inappropriate pharmacokinetics and limited effi-
cacy. These two features taken to?ether represent about two thirds of all
disContinuations (Prentice et al, 1988). , _

The final sta?e of development involves a review by the man%/ inter-
national regulatory authorities appointed b¥f_m|n|str|es of health, most
(r)nfe\év_g_onrgs have different views relating to efficacy, safety and quality of

icines.

Regulatory approval times vary considerably around the world and
can be very profonged (>5 years%. In the USA the average has been
about 212 years from the time of submission. The recent changes in the
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Medicines Control Agency have considerably shortened the UK
approval times for new chemical entities; the ‘track record’ now stand-
moq at about 6-9 months, a major improvement on the performance of
10°years ago. In France the time s about 1year. However, in Germany,
the last 5§ears 0r 50 has seen an increase from approval time from about
1year to 3 years or more. (Harvey et al, 1993).

A typical”submission for marketmg 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 d(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 requ-
latory submissions are likely to be a feature of the next century.

Régulatory authorities vary considerably in the numbers of questions
they raise on” these submissions, the numpers being &/plcally 50-100 in
the"UK and USA but upwards 0f200 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 marketéd. In the 1970s,
pharmaceutical companies mvestm? large sums in R&D might antici-
pate between 10 and 15 years patent terim remalnlng 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
onl1y 8 years. (Karia etal, 1992). = . ,

he 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 of bringing a
new product to market is estimated to be US$369m (OTA, 1993), and
although the compounds will have therapeutic utility, their commiercial
success cannot be quaranteed. 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).

Pharmaceutical R&D in Britain ,

Wh&/ has Britain been such a fruitful source of new pharmaceutical
products? Undoubtedly, it is because of the strong foundation of hasic
science upon which biomedical research is based, together with a Iong
and confident tradition of clinical science and practice hoth in our worl
renounded university hospitals and, in-depth, In our national health sr-
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 hase in order to maintain and further develop her excellence in
Rharmaceutlcal drug discovery and development. This, in turn, relies
eavily upon a strong recognition by %overnment ofa policy for science
which provides adequate facility for those sciences which underpin and
contribute to biomedical research and deveIoBment._

The 1993 White Paper ‘Realising our Potential, A Strategy for

Science, Engineering and Technology’, has been an important Step in
creatlngfa national (and international] debate on the nature, scope and
focus of research funding, its management and co-ordination. _
_ It recognised the essential need for hlg,h-(iu_allty education and train-
ing; particularly the need for increased sCientific éducation, career guid-
ance and vocational qualification so to provide the scientists for the new
science of the 21st century. . A ,

Many scientists trace their career origins to inspired teaching both at
school “and university level, and althowh_the past 30 years has seen
swings against sciencé education, as the White Paper Pom ed out, recent
trends in"the supply of specialist scientists show a healthy growth and an
Increasing proportion 0 (Young people are now contmum? into higher
education. But, science does not form a sufficient part of 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 safey_rather than in the excite-
ment that can be I?ame_d through science and in the contribution that it
prga\lllltﬂes (especially biomedical science) to our nation’ 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. o

Such efforts, however, can be frustrated unless there is national com-
mitment adequately( to fund the science hase. _

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
reseiarch 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,
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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 Bomtmg to what can
be achieved hy selective fundm? and collaboration between goyemment
and industry.” It is hoped thal focusing on success and Puilding on
strenlgths will be a feature of research award allocation and support by
the Higher Education Funding Council.

The™ 1993 White Paper included the launch of a Technology
Foresqht Programme. _

Whilst this should not detract from ade(iuately funding the Iong,—term
enquiry led research that could provide entirely new biomedical discoy-
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 a?enda 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 inJapan on energy can
be successful when applied to short-term realisable goals. They may be
less appropriate to the long term, entirely novel disCovery reséarch that
IS essential to new diagnostic, proPhyIact_lc and therapeuti¢ medicine but
could offer real valug In terms of thie mid-term science and technology
that is at the heart of pharmaceutical research and development.

It is perhaps su?(nlflcant that R&D expenditure as a percentage of gross
output in the UK has steadily increased in the pharmaceutical séctor
from approximately 4 per cent in 1966 to over 16 per cent in 1992,
ComRare 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 regort on R&D spending in the UK (DTI, 19942) shows that
in the year 1993-4, the pharmaceutical sector carried out 32 per cent of
al 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 goverriment initiatives to support and strengthen the science base
will be Important components of the challenges that both the Molecular
Biological and the Genetic revolution will Dring as we move into the
21st century.
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Public or Private?

Governments versus
insurers/HMOs as ‘good
purchasers’ of pharmaceuticals —
lessons from the US for Europe

Lois Quam

Introduction

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$
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 comgosmon 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 i 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 beglns 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 Eurape;

Public Versus Private — Blurring the Edges . .
Public entities in the US are increasingly hiring P,rlvate entities to do
their purchasing for them, The proposédintroddiction of a pharmaceu-
tical bengfit 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 %urchasmg? States are ahead of the Federal Government in this
area. They alreadly purchase coverage and medical services for millions
of Americans who have pharmaceutical benefits, hoth for their own
employees and for_ low-income Americans who receive cove,raqe
through the Medicaid programme. Increasingly, States are using. private
sector purchasing bodies to advise on purchasmrq decisions, and"in some
States, Tennessee is probably the most notable ,theP/ are off-loading
financial risks. Tennessee has Tecently put out for bids to Health Plans to

10
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provide cov_era%e for the whole Medicaid programme. It will agree a
Phremlum with the Health Plans and then Medicaid will be covered by
em.

Public entities are giving up this degree of control for three pressing

[easons.

* to remove themselves from the first line of political pressure. For
example, a private PBM will neqotlate more ag%resswely on dispens-
ing fees with local pharmacists. 1f the political heat comes, the State
can say ‘its not us, Ity them’;

* its 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, .. o L
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 bx It in two important ways:

* the decisions the Medicare programme has made about when exper-
imental therapy hecomes a covered benefit, paid for by insurance
have heen repllcated_ by Erlvate_ sector purchasers. It is & good legal
defence to cite Medicares decision ifa Health Plan membgr says you
should have made another decision. In addition the costs of doingthe
research and making these_ decisions independently can be avoided if
Health Plans follow Medicare. If Medicare doeS expand to cover

harmaceuticals, we can expect to see private purchasers following
edicare signals; . _

. ante sector purchasers are forced to act within political constraints.

here 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
Ie%[slature r_ec_:entIY passed a law that although HMOs could pick
which physicians they wanted in their network, they had to take all
chiropractors, pharmécists and psychologists. Those allied health pro-
fessionals, fearing that the Health Plans would cut them qut, i.e. pro-
vide very reduced access to them for their members, having few chi-
ropractors in the network, or requmn? people to_go to"a general

Practltloner for a referral, circumvented the Health Plans, recognising

hat they had a stronger bargaining position with the legislature.

The Composition of Purchasing

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. N _
Historically purchasers in the US were weak. Physicians prescribed
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medicines, they were dispensed with patients frequentIK paying either a
substantial co-payment or the whole cost. That has changed with the
development of HMOs or Health Plans, which now are”quite wide-
spread In the United States, though with varylnﬂ 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 M_anaqers (PBMs) emerged from the Health
Plans to negotiate on a national basis with” pharmaceutical manufactur-
ers on product R/Ime and with pharmacg chains, and independents on
dls&)ensmg 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. Of course, there_has been a recent
vertlcal_lnte%ratlon In this' market with pharmaceutical manufacturers
pHrchasmg e largest PBMs. We have Vet to see the impact of that
change.

ansolldatlon 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.

Consolidation in Public and Private Purchasing . _
In addition to the emergence of PBMSs, consolidation is taking place in
three other ways. _ _ _
(1) Health Plaris are changmg from being solely purchasers by merging
back with the practitioners of care. In Minnesota, for’ example,
where the majority of the population has been enroled in HM O s for
the last fifteen years, all of the major Health Plans have me_r%ed with
S)rst_ems 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 Ioressure, 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 négotiated price decreases only
to see much of that counterdcted by volume increases. They were
not having the desired_effect on tofal cost;
* it enhances their bargaining position relative to the new purchasers
of 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
resRonS|bIe for around 20 per cent of the total market. They have
hitner to typically not usea their SourchasmP power. They have had
separate Medicaid programmes, State employees programmes, and
odds and ends of other, programmes. States are_now"consolidating
their ?urchasmq into a single department and %;omg out to negotiate
with the market. In most States, b% 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 givén_hospital. Companies
realised they had a poor negotiating position with local facilities, and
bonded together with other very large comloanles In a given geo-
graphic region. In Minnesota, " for “example, the two™ employer
alliances now comprise the majority of the employer market in the
metropoljtan area. . ,
This trend to increasing bargaining power leads us onto consider what
are the objectives of purchasers, and what pressures do they face.

The Objectives of 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 obllga-
tions"and they are under tremendous financial pressure. In Montana, Tor
example, the overrun, not the whole programme, is equal to the entire
university system budget for the next yea, = _
. States have not typically _enga%ed in industrial policy or in the_fund-
ing of research, hoth 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 Tees and the
Brlce ofa drug appear as trade-offs. States are confronted nat only with
udt?,etary short ferm pressures but the politicisation of decision miking,
creating a very difficult set of circumstances. o
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, currentlg in much
of the US there is a desperate g{rab for market share. Health Plans enter
a new local market knowing they have a window of about eighteen
months where they are eithér going to make it or go out of husiness.
There are two main challenges for the industry in this environment. The
first is that, fo date, differences in pharmacgutical provision have not
been factor 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, ifyou get too good at the treatment of asthma,
in a non-universal coveragé environment, you could attract a lot of asth-
matics to Xpur Health Plan, pricing you out of the market. This is fur-
ther complicated b}/ the very highturnover 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 offerln%. This
makes the focus, on health gain in 4 ndn-universal environment more
difficult to sustain, because many of the outcomes are not available to
benefit the firm in a given year.

Focus of the Purchasinft; Decision _

We would like purchasers to focus on the total cost of medical care, not
just the medicines budget, factoring in the relative costs of preventable
ilness and the costs ofavoiding acte episodes of chronic care, so that
P_urchasers look at the trade-offS and recognise, for example, that effec-
ive management of asthma which may cost. more in medicines, can be
quite advantageous to total costs, as acite episodes requiring hospitalisa-
tion are avoided. o

Historically for Health Plans, althou?h the incentive has been to look

at total cost, there have been factors that have meant this hasnt hap-
pented. We are now seeing, a real move to a disease based focus on total
cost.

Conditions for a Disease Based Approach to Cost

Three conditions need to be met, however, to look at total cost, as

oPposed to medicines cost,

() 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 pharmaceuficals than on other kinds of services and
his has skewed thlnﬂs. When designing benefit packages actuaries
know that up to half the savings from & 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.. ,

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 =~ o

(3) Continuity of membership. With turnover it is always a concern that
you invest in managing, the care of the asthmatic onIK to have that
Batlent be at your Tival next year as their parents ¢ an?e jobs or
ecause the price of the rivals coverage was ‘Just a little bit Tovver than
yours. Lack of continuity undermines the focus of health gain.

Y

Lessons for Eurgpe? _ _ _
Are there lessons for Europe? The US scene is. complicated, but I think
it Ieatds_ Us to consider two alternative purchasing models for European
countries.

The first option is to try and make public single payers far mghted.
Can we ensure that they will respect the objective ot 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
Pharmac_eutlcals market and the natignal econom?/. The challenge to get
he far sighted single payer to shift its focus to fotal medical care casts
and awa%/, from the medicines budiget per se. Management structure and
information availability are a key factor here. _

The second optionis to devélop effective competing purchasers that
also focus on health_gain. In one important respect Europe is way ahead
of the US, because if has universal coverage systems reducmg thé temp-
tation for competing purchasers to move people out rather than manag-
ing them from within. Europe has a %reater contlnum{ of membership,
even in _‘cpmpehng{s stems, because the relationship to emplq%/m,ent IS
not so rigid as in fhe US, and the comprehensiveness of benefits is also
better. If would, however, require a framework within which entities
competed, and an_industrial pollc_Y 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 hest means
0f doing so will be to develop disease manag_ement_aﬁproaches around
chronic conditions so that a Health Plan can Qistinguish itself, for exam-
ple by the effective management of asthma using innovative pharma-
ceuticals, or by the effective management of hypertension using, phar-
maceuticals. In the US, doing that'is a risk because in a noil-universal
coverage environment you aré like to attract people who want that care
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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 ofadaF_tatlon, where it is
?omg to have to look at the relative strengths of public and private sec-
0r purchasers, and figure out how to kegp them focused on the right
things. Whilst the US_scene provides insights, health reform within a
universal coverage environment in Europe ma?]/ s00n be able to provide
some useful examples of good purchasing to the US.



‘Price and Profit Control, New
Competitive Dynamics and the
Economics of Innovation in the
Pharmaceutical Industry:s

Professor Henry Grabowski

Introduction

The focus of this paper is the economics of the pharmaceutical R&D
Process. Major developments currently impacting the industry include
he fact that R&D costs for new drugs are rising very rapidly Product
life cycles are also shortenln% which” means that there is leSs time to
recover R&1) costs and ofher investment expenditures. Firms are
mcreasm(IJIy dependent on a small number of products — they are often
referred 10 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 Teg-
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 o_fdru?_s the special targets of these regulators. They trY to
obtain these big-sel ,mg drugs at ‘breakeven’ prices, while letting other
countries hear ehlg fixed costs of R&D. Of course the more coun-
tries which try to befave in this manner, the more negative the conse-
quences for R&D incentives. _ _

This paper provides. an overview of several factors mfluencm? 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
tc_on3|ders the consequences of price and profit controls for R&D incen-
IVES.

The R&D Investment Process ,
This is a time of explodln% opportunities for pharmaceutical acivances.
Increased knowledge of physiological processes at the molecular level
enable researchers 0 develop more selective and potent pharmaceutical
tarPets. New research tools, such as electron ml_croscop?/ and X-ray crys-
tallography, and new research techniques associated with biotechnology,
have helped enhance the search for significant new compounds. Becadse
of these advancements, pharmaceutical industry R&D now can be cat-
1
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FIGURE 1 Number of Clinical Research Projects (1991)
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egorised more as a ‘discovery by design’ approach, as opposed to the
random screenln% of compounds that was once prevalent.

_ Pharmaceutical firms are currently pursuing numerous research pro-
jects in the areas of critical medical need, Figure 1shows 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
thatrﬂ] 1t00 clinical research projects, while AIDS had close to 100 projects
in that year,

_ Althgu h there is %_reat 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 Aggllcatlon éNDAEQ phases Tor
annual US new “drug approvals between 1964 and 1991. By the early
1990s, the IND or Clinical investigational phase avera7ged over 5 years
and the NDA or re?ulatory review phase was about 2'/7 years. |fwé 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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Ficure 2 Duration of IND and NDA Phases for Self-originated
NCEs of US firms
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The bar graph in Figure 3 shows annual mdust(rjy R&D expenditures,
expressed in constant dollars. The sRace,d and solid lines show the annu-
al number of INDs filed and new chemical entities. (NCES) approved hy
the FDA. This figure indicates that R&D expendifures 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 néw drug introduction have been Increasing signif-
icantly in real terms, -

The Center for the Study of Drug Development at Tufts Upiversit
has completed a microecoriomic study of R&D costs (DiMasi, 1991).
The Ermmpal investigators in this study are Joe DiMasi, Ron Hansen,
Lou Lasagna and mysSelf This analysis is de5|?ned to estimate the aver-
age R&D"cost for NCEs discovered and developed by US-owned firms
(ie. 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 dru1g introduc-
tion. R&D expenditures also are capitalised to the date of marketing
introduction to reflect the time costs associated with an investment in
pharmaceutical R&D.1 o

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. Of this total,
$114 million is’the out;of-Pocket R&D costs and $117 million is the
time cost assqciated with, the 12-year average investment period. In
addition, we find substantial variability around this mean cost estimate.
Research is contmumwﬂh 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 grug
compound in our sample & it tgoes through each development phase
toward FDA approval. Of the full cohort of drugs begmnmg clinical
testing, 75 per cent enter Phase Il and 36 per cenf'survive to Phase I,
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. _

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

1 Time costs measure the income foregone from investing in development for the period before
returns are earned. Time costs are measured at the pharmaceutical industry’ cost of capital. The
sum of out-of-pocket cost and time cost is the capitalised cost of new drug development.
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FIGURE 4 Probability of clinically tested NCEs entering various
phases and gaining FDA approval
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duction have been increasing significantly. An earlier analysis by Hansen
(19792 using the same general methodology found an avefage R&D cost
0f$54 million (in 1976 dollars). HansenS'R&D cost estimate is $100.7
million exgressed 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, o _
hat 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 hasis of our present know-
ledge. First, pharmaceutical R&D now entails significantly grea_ter
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 dru%s
require more long-term testing and greater overall resource investments
E{IOY to commercial introduction. A third factor accounting for higher
&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 dctivities in the pharmaceutical industry.- There are strik-

2 There is preliminary evidence that the increase in out-of-pocket expenditures for clinical trials
is due both to an increase in the number of trials performed and the cost per trial (OTA. 1993;
Boston Consulting Group, 1993).
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ing changes in this regard emerging from our analysis compared to the
situation ofa 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 ofa one year reduction in re?ulatory approval time. The re?ulato-
ry approval phase in the United States hds averaged approximately 212
years over the past decade. Ifthis 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 of our overall estimate. _

A reduction in requlatory review time, of course, maY require more
resources at the FDA. How@ver, the aggregate R&D ¢S savmg for the
industry of a one year reduction in réview times would be substantial.
In particular, a saving of $19 million per approved NCE multiplied by
an average of 19 approved NCEs per year, )b(lelds an agg{egate annual
potentialsavings in"industry R&D costs of $361 million. To put this in
P_ersi)ectlve, this is roughly "half the FDAS total annual budqe In recent
iscal years. Furthermore, it significantly exceeds the annual budget for
the néw drug division of FDA. Hence, ‘there are stron%pote_ntlal bene-
fiis to be obfained from a faster and more efficient FDA review ?rocess
If this can be done without compromising patient safety. In SeP_ ember
1992, the US Congress instituted user fées on new. drug applications
LHR 6181). The user fee will be dedicated to the hiring”of additional

DA reviewers with the objective of eventually reducing the average
review times to_one year. Ifsuccessful in this ofjective, this could have
sllg%lcant positive incentive effects on R&D (Grabowski and Vernon,

Product Life Cycles _ , _
Whereas R&D investment costs have been increasing, product life cycles
have been getting shorter. This is the result of faster follow-on from
competm% new ruPs and increased generic competition when patents
expire. The fast followers have occurred in many competitively active
therapeutic classes like the ace inhibitors cardigvascular arugs, the newer
non-tricyclic antidepressants. and the cholesterol-lowering agents.
Within & 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 0f 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 s illustrated by the experiences in the
United States of the cholesterol-reducing therapeutic group. The break-
through product introduction was Mevacor in 1987. The second and
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third entrants, Provachol and Zocor, were introduced in the next ¥ear
and 8r|ced 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 ?enerlcs. Several years ago, when a
patent exglred a_manufacturer would lose Bart of the market share to
genenc,s, ut af a fairly slow Race Statman, 1982). This situation chan?ed

ramatically in the wake ofthe 1984 Drug Price'Competition and Pafent
Restoration Act and demand side developments on the 1984 Act short-
ened and simplified the regul_atogl process for generic drugs by allowing
the submission of an abbreviated new drug apPllcatlon EAN A). This
allowed generics an easier an faster entry into the market. At the same
time, the growth 0f managed care_organisation on the demand side has
accelerated the utilisation 0f generics in the United States, ,

John Vernon and | have éxamined the experiences of 18 economi-
cally S|gn_|f|cant drug products whose initial generic competition
occurred in the 1984°to 1987 period (Grabowski and Vernon, 1992).
For these dru%_ compounds, the average product was subject to 25
generlc competitors and logt approximately half its market share within
2 years. An examination of drugs comingoff patents during the 1990s
in"the United States indicates the rate of Sales erosion after patent expi-
ration is acceleratmg. For example, two recent expirations, Xanax and
Na?rosyn, lost much more than 50 per cent of their sales volume in the
first several months after initial generic entrg, despite a marketing strat-
eg){ of offering their own generic products. _

n many Edropean 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
generlc substitutes. While legislation has also been passed in the United

tates 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 Inthe case of Xanax, Upjohn has seen its $500 million annual sales shrink to $42 million during
the first Kear of generic competition. Although Upjohn managed to maintain a large market
share with its own generic formulation ofalprazolam, the generic price fell to $4 for 100 tablets,
compared to $52 for 100 tables of Xanax. Similarly, Syntexs generic naproxen took 64 per cent
of new prescriftions inJanuary 1994, the first full month after patent expiration. However, the
generic price fell to $12 per 100 tables compared to a price of $65 for 100 tablets of the brand
name product, Naprosyn. As a consequence, Syntexs overall revenues from this product
dropped more than 50 per cent in the first month of generic competition. “Effects of US
Generic Price Cuts’, Scrip, April 12, 1994, pi9.
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Returns to Pharmaceutical R&D _

John Vernon and | have been engaged in an ongoing long-term study
of the returns to US new drug introductions. We have com?leted 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 19805 utilising a comparable methodologyf_. This section discusses the
nature of the analysis and some of the major findings from this on-going
work (Grabowski, 1994). o _

A kgy 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’ cost of capital. We also examine
the distribution of returns and the hreakeven time for the average NCE
to cover its R&D costs. Qur anal(}/s_ls Is based on a comprehensive sam-
ple_ of US NCE introductions and is performed on a real after-tax basis.

Figure 5 shows some ag([qregate_d 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 fornew drug introductions. The sales peak of the top
decile drugs are several times Qreater than the, sales peak for the second
decile. Furthermore, the medn sales curve is much higher than the

FIGURE 5 US sales profiles of 1980-84 NCEs
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median one. This is a very important point in terms of understanding
the pharmaceutical industry economics. A few toP-seIIm dru?s are
really khey In terms of economic success in providing the funds for Tuture
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 gomP to
the end of the product¥ life cycle. A life cycle profile of the cash flows
for the average new drug intfoduction in our 1980-84 sample is pre-
sented in Figure 6. Cashi flows are negative over the pre-clinical and
clinical R&D. period and become increasingly so in the years P[IOf to
initial marketln%due to the addition of heavy launch and Capital invest-
ment outlays, yryear 3 after product launch, cash flows generally
become poditive. THey then escalate rapldIK, reach a peak in year 11 after
marketm%, and then ‘begin a P_erl,od of sharp decline. We ‘assumed 20
years as the expected product lifetime for this sample cohort.
~ The baseling values in Figure 6 provide the hbasis for computing the
internal rate of return (IRR% and the net present value (NPV) for the
mean 1980-84 NCE, o _

A basic finding of the analysis is that the IRR for the mean NCE s
11.1 per cent. This is only sll\ll?htly above the industry’s 10.5 per cent cost
of capital over this period (‘ yers and Shyam-Sunder, 19,94[)). The capi-
talised value of R&D investment costs fof the representative 1980-1984

FIGURE 6 Cash flows for mean 1980-84 NCE
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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 $224.1 mil-
I|o${12.2I-I1enc,e"_the net presentvalue (NPV) for the mean 1980-1984 NCE
Is $22.1 million,

Although the ave_ragie NCE5returns on R&D are moderateI){ higher
than the Cost of 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-
plé. The top decile of NCE hag 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 avera?e R&D costs

The .above analysis confirms the fact that the search for blockbuster
drugis Is what motivates the pharmaceutical R&D process. Many of
smaller, niche-type products are useful therapies in the phk/s,lmans arse-
nal. Furthermore, a great man;]( 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 ofthe common discovery costs or costs of large num-
bers ofthe products that fail in the development progess. Hencé, 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 NCEs
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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
Prlce requlatlon develops that focuses on the big selling drugs— the top
ew deciles —_ then the returns to overall new"drug innovation will be
reduced significantly, and_ it will be difficult to sstain a hI%h rate of
technological advance. This is a key issue that is addressed further below.

Public Polic
In the sment,l}/lcally promising but fragile economic envirgnment that
currently exists with respectto 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 of government policies. . .
. I'have already Tiscussed the significance of rePuIatory palicies for the
incentives for pharmaceutical innovation at earfier 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
req%stratlon process for new drugs is also a positive development.
. The support of 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 Iaqgm? 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 Erow e significant therapeutic advances
over established medicines. Reekie (197831, Lu (1993% and others have
shown that such innovative drugs are typically launched at a premium
price relative to substitutes, whereas thé majority. of imitative drugs are
Infroduced 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 _theraFles,
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 | 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 of the proposed US.
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health care changes and a desire to anaIY_se the consequences of these
changes for the pharmaceutical innovation process. Of course very
restrictive systems of price controls on pharmaceuticals are alread¥ in
gffﬁct,m several other countries that encompass this kind of regulatory
ehaviour,

In particular, we assume in our simulations that regulators focus their
attention on the top decile of products and impose breakeven pricin
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 regufators con-
strain the price so that the IRR for these top decile drugs are just equal
to the overall cost of capital for the |ndustr¥ in our model (i.e. 10.5 per
cent). In this case, the present value of cash tlows for the top decile drugs
Isjust equal to the R_resent 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 of the top decile of
products, The effect for the “average NCEs is 3 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 exi)ected to respond by curtailing expenditures
on futuré 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 Frlce requlators typlcallty)/ have a myopic bias. They are
Unlikely to allow for the fact thiat probability of commercial success for
any given R&D project is very low and that the returns to blockbuster
drigS. must compensate for low or negative returns on most other new
druq introductions. _ _

Tne ty{)e of price regulation can be expected to_have an espemal(ljy
chilling effect on the mast long-term risky R&D proiects. If one regards
R&D investment as somewnhat like a lottery — with Tow probabilities of
achieving hlgh returns — price requlation clearly changes the attrac-
tiveness 0f the ‘R&D lottery’. Winning the lottéry now provides the
ikelihood of onéy a break-even return. ‘As a consequence, firms would
he expected to devote more of their R&D and marketing activities to
certain incremental or ‘niche’ type advances that entail less technologi-
cal and requlatory risks. To the' extent that prospective social gains are
positively correlated with risk bearing in Rharmaceutlcal R&D, these are
JreuseI?/ the wrong signals to create’in the US market. _

The type of new” drlgs that are most negatively impacted by a myopic
top-down system of price controls are those that increase current bud-
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?eted health care expenditures, This would include, for example, main-
enance therapies directed to improvements in quality of life. Another
negatively impacted class of drugs involve therapies where the patient
benefits dre long term in character. Even drugis that can demonstrate that
they are cost reducing to the health care SYS em in current periods r_na\f
not be encouraged i the environment if they raise the pharmaceutica
budgets of?overnment entities. This is because expenditure decisions in
governme_n bureaucracies are often made on an individual component
asis. Savings to other health care expenditure budgets receive lesser
weight and can go unrewarded.4 _

PTice controlson 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 |ong-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 progucts has not been sub&ect_to extensive government price
controls, and the venture capital market is.most highly developed.

The biotech segment of firms are especially vulierable to price con-
trols because they are tylolcally too small to pool R&D successes and fail-
ures In any meaningfl way. Second, their external sources of R&D
funding are likely {0 respond to the price regulation provisions and
enhanced commercial uncertainties b sharPIy ralsm? 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 ‘ourn rates’) of only a few years. Many biotech firms would not
survive a system of controlS that aré 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 éxpiration. =

This has beén recommended by several economists examining the
OBIIOHS 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 The administration of drug budgets by the Medicaid Program in several US. states offers a
number of illustrative samples. Moore and Newman (1992) recently found that restrictive
Medicaid formularies resulted in prescription drug savings, but substitution of other medical
services caused expenditures to rise elsewhere in the Medicaid system. Similar results were
observed in a study by Soumerai and Avorn, which found drug payment limits for Medicaid
recipients caused admissions to hospitals and nursing homes to increase. M\ﬁ analysis of state
Medicaid programmes also found that enrolees experienced delays in the availability of
important new drugs in several states due to formulary restrictions (Grabowski, 1988).
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of all, the market is evolving strongly in this direction, and the gover-
ment would be reinforcing rather than ret_ardln? market forces.” At the
Present time, firms in the pharmaceutical industry are ada tmg to very
undamental changes on the demand side of the market. At the centre
of these changes are the growing manag?_ed care plans of the private sec-
tor. To an ‘increasing degree” over Time, these organisations have
employed strategies stich as drug formularigs, generic_ prescribing and
druF 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, tfiereby providing opportunities for large cost savings from
the market-oriented approach. Finally, a market-oriented strategy pro-
vides a more promising Industrial pollc%apﬁ_roach_for encoura%mg tech-
nological advances in pharmaceuticals,> while price contrals have been
consistently shown to have a strong negiatlve impact on the incentives for
pharmaceutical innovation (Thomas, 1992a; 19920).

Conclusions
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 srious
negative global impact on R&D investments ofthe pharmaceytical indus-
try. The ‘strong prospects for scientific advance and the ability to make
strate?(m resporises to the changing economics 0fR&D in somé countries
have et(I;IobaI pharmaceutical R&D investments grownag atastroRﬁ
pace. Whether this will continue in_the future is hlgh% ebatable,
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.

| think there is the risk that as health care costs escalate, wrtu,allY al
countries will try to obtain the most innovative new pharmaceuticals at
break-gven pricés 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 The encouragement of generics can be expected to have less adverse consequences for
innovation incentives comfared to a price regulation approach. This reflects the fact that
generic competition ?enera ly takes effect only after an effective patent life ofa?prommately 10
to 12 years, and sales losses which occur later in the product life cycle are heavily discounted in
an NPV analysis. To illustrate this latter point, John Vernon and I have examined the effects of
two very severe generic competition scenarios using our 1980-84 sample of NCE
introductions. In particular, in these scenarios, we assume that firms expect sales to fall 70 per
cent and 90 per cent in the year after patent expiration. The observed change in NPV for the
mean NCE under the most severe generic erosion scenario is observed to be much less than the
change which occurs when the top decile drugs are constrained to a zero NPV (=$29.9 million
versus -$82.4 million) (Grabowski, 1994).
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maceutical industry, as policymakers deal with the immediate stresses of
today’s health care costs. Left unchecked, these deveIoPments could
resuft in a drastic curtalllmentofgilobal R&D investment for new med-
icines, despite the exciting potential for scientific advances which now
exist. | think_it is very important that as strong a case as possible be made
to prevent this undesirable scenario from occlrring. Pharmaceutical dis-
coveries have a major role to play in improving the quality of treatment
and in providing cost-efficient options to the health caré delivery sys-
tems of the future.
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‘Factors Influencing the Location
of Multinational Investment in the
Pharmaceutical Industry’

Jeremy Holmes and Professor John Dunning

Introduction

Throu?hout the 1980% flows of foreign direct investment overall grew
at a rate that was faster than both world GDP and world trade. In the
1990, after some periods of scepticism in the last 20 years, national
gqovernments are again regarding forelgn direct investment — by which
tney usually mean inward'investment, but also to a lesser degree outward
Investment — & ‘good news’. Why is this? _

The renaissance of the market économy, 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 advariced
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
Jud1g|ng the success of inward investment by so-called ‘host’ goverrments.

he” emphasis has shifted from a somewhat confrontational stance
based on the direct contribution of such investment to domestic outpuf
or employment, to a more co-operative stance founded on. an evalua-
tion of ifs wider impact_on the upgrading of the competitiveness of
indigenous assets — partlcularIY created assets such as technologly and
‘know-how’, rather than natural assets such as land and unskilled Tabour
— and the promotion of comparative advantage in a global economy
through that continual uRgradmg Process, ,
. 36 years_a%o one of the authors of this paper, John Du_nnmg, pub-
lished the first comprehensive analysis of the costs and benefits of inward
direct investment _{]Du_nnmg, 1958). The subject of the study was the
UK but the igsues 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 for_elgn investment, because of ifs hlgh value
added and_ its rolg” in the internationalisation of what might De called
‘technological activity’, _ -

Stocks “of foreign ‘direct investment in the pharmaceutical industry
grew more rapidly than trade in the 1980%, 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. salés are substan-
tially"more important than imports. For"most countries on which data

92
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FIGURE 1 Stocks of inter-region direct investment in
pharmaceuticals (end 1988)

$ US bn
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Sourer: Sector Case Study of Globalisation in the Pharmaceutical Industry, OECD, 1994.

are available foreign controlled production is at least twice as large &
total imports, and”sometimes as much, as five times as large. So we are
talking about an investment intensive industry.

Inter-Region Direct Investment _

Figure 1 shows the position approximately 5 years ago in terms of the
stocks of inter-region direct investment. We sée that US 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 predomm_antly Europe. For
European companies, the host rert;lon is' predominantly the USA,
accounting for 11 bn or 80 per cent of the $13.5 bn of European out-
ward invesStment at the end of 1988, o

Japanese pharmaceutical companies invest significantly less overseas
than' their American or European counterparts,” although activity from
this area has recently been mcreasmlg. 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.
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FIGURE 2 Foreign controlled production as a percentage of total
pharmaceutical production (1989)

Source: Sector Case Study of Globalisation in the Pharmaceutical Industry, OECD, 1994. (Australia data 1986/7)

Japanese companies invest more in the Rest of the World as a ?ro-
Portlon of their outward investment — approximately 40 per cen
han do US companies q23 per cent). or European companies (for whom
firm data are not available). Overall investment in the Rest ofthe World
appears to have declined in” proportional terms over the 1980%. The Rest
of the World itself invests overwhelmingly in the USA.

Foreign Controlled Production o

How Important js this investment to the overall pharmaceutical indus-
tries of the recipient or ‘host’ countries themselves? Takmq seven of the
major host countries and calculating the percentage of total pharmaceu-
tical production accounted for b}/ foreign investment, we see from
Fl(T;ure 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 rou?hl1y equivalent to the time of the snapshot
given in the previous chart. The UK, with 61 Per cent, heads a group
0f four major European countries, which are all ahead of the USA and
Japan. As we mentioned before, all these countries have a hlqh ratio of
foreign controlled production to imports — in the case of Italy it is 4.8
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FIGURE 3 Exports as a percentage of total pharmaceutical
production (1988)

Source: Sector Case Study of Globalisation in the Pharmaceutical Industry, OECD, 1994.

times, for the US 4.6 times and the UK 4.2 times.

Exports
AreIO these countries the recipients offorelgn investment because they
represent important export bases to third markets? In the case of
Australia clearly not, as exports represented only 9 per cent of total phar-
maceutical production in 1988 (Figure 3), Theé level of exports, princi-
pally to New Zealand, is rlsm% but ot as fast as either imports or inward
Investment. In 1990, IMS data indicated that 94 per cent of pharma-
ﬁ_eeutlcal sales in Australia were accounted for by multinational compa-
I6s.
The UK on the other hand is a very different story, In 1988 28 per
cent of total production was for export.” This increased in 1992 to 35 per

cent.

Itzgy 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 Tespectively. Japan has'the lowest export share with onIY 2
per cent — hut as we saw before it also has the lowest foreign controlled
production share.
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FIGURE 4 Foreign Sales and R&D as a percentage of US
pharmaceutical companies’ total sales and R&D

Source: Pharmaceutical Manufacturers Association.

Forei%n 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 & Rercen_tages 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 ifwe 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 @ moment we want to focus on
R&D more sPeuflcaIIy, because of its value added and its attractiveness
for host country governments.

Principal Forei?n Investment Strategies _

But first let us set this discussion in the context of 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-

soris for firms to engage in Toreign investment: ,

* 10 seek out natlral resourcés such as land, oil and minerals or
unskilled labour (none of which really apply to the pharmaceutical
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industry);

¢ {0 seeky%ew markets, and bY establishing a foreign production facili-
ty to substitute for imports to those markets; |

* 10 seek organisational or operational efficiencies through a process of
international or %Iobal,ratlonallsatlon;

* 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 re%ulatory environment in developed

markets, but 1t is also strongly biased towards the developing and newly
industrialised world, _ _ _ _

. Efficiency seeking investment is occurring mostly_in the economically

mteg\yated 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 of the Triad of

Europe, N. America and Japan. - _ ,

_In"general, the supply — or_flrm-sPemflc— factors influencing for-
el?n investment have shifted in the last 20-30 years away from those
refated to the availability and cost of natural résources towards those
related to the availability"and cost of created assets. Put another way, the
key issues in foreign production, especially in hl%h 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.

Location-Specific Factors _ _ _
In 1988 EAG conducted some detailed research into the other side of
this, coin — the location-specifi¢ factors involved in forelgn Investment
decisions (EAG, 1988I). The findings reflected the views ofa wide range
of US Rharmaceutlca companies with operatigns in the UK. They dis-
tmgms between factors influencing production investment decisions
Ia:r_l thosse influencing R&D investment. The results are summarised in

qure 5.

he two most significant factors related to foreign production were the

presence of stable” government policies towards the pharmaceutical
Industry and Goverriment subsidies or incentives for investment. Other
important factors included the size of the local market |mPIy|,ng some
level of market-seeking mvestment&, the prevailing level of prices, the
availability of suitable personnel and the national tax regime.

Regarding R&D Investment, the two most s;Pnlflcant,factors were the
countrystrack record in R&D and the availability of suitable personnel.
Again, government incentives were also considered important.
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FIGURE 5 Location-specific factors in US pharmaceutical
companies’ foreign investment decisions (1988)
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Source: Economists Advisory Group

Key Stages of 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-

tlnﬂ]msh_between three ke% stages of Ephar_maceutgcal R&D:

» {he discovery of New Chemical Entities, which is not hlghly loca-
tion-mobileas 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 deqree 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.); _

o thirdly, Clinical Trials, which comprise_the Iargest single component
ofmast R&D budgets and which exhibit considerable and, we would
suggest, increasing location-mobility. _
There are of course trials for new global products, the lgcation of

which will be influenced b¥1 the qualityand reliability of 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 Iangu,a?e. But there are
also trials that are country-specific and intended to assistin the local reg-
Istration and marketing approval ?rocess.
. The first type of trial — that for global product launches — can be
influenced, & it has been in Canada Since 1987, by government incen-
tives for R&D activity. The second type of trial, hovever, while mayhe
not a mandatory re(i_u_lrement for local_drug approval, is also stronigly
influenced by thie political and policy climaté in which the pharmacéu-
tical company has to operate.
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Source: Parry, T & Creyke, P, 1991, The Australian Pharmaceutical Industry: Achievements, Prospects and the Policy
Environment, Sydney: APMA.

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 comﬁames in the world has R&D facilities in 3 or more
countries; what has happened is that what was called the focal for local’
approach of innovation at the national level has been replaced by a focal
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 différent R&D units are pooled to
arrive at ajointly developed general solution to_a world-wide problem.
IncreasmgIY therefore, one of the key competitive advantages of suc-

cessful multinationals is their ability to Co-ordinate and exploit this glob-
al network.

Share of World R&D _

Figure 6 shows the share ofworld pharmaceutical R&D b)é,cquntry. We

seé that the USA dominates with 35 per cent, or over $6 Dillion wWorth,

I|n t1?89. That level of R&D expenditure has more or less doubled in the

ast four years,
Japan Kas the second largest slice of the pie, followed by Germany,
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FIGURE 7 Analysis of location-specific factors influencing
pharmaceutical R&D investment (1989)

Weightings
US firms European firms
Market Factors 15 15
General regulatory factors 12 1.0
Drug regulatory factors 11 13
Resource factors 14 2.0

Source: Taggart,J, ‘Determinants of the foreign R&D locational decision in the pharmaceutical industry’,
University of 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 s considerable rivalry between these leading countriés to attract
R&D activity. Not only do'multinationals compete for market share, hut
so, in a différent way, do national governments. ,

Of 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 of Locathn,—Si)emflc Factors
Qne of the most statistically robust analyses in recent years of the loca-
tlon-s?emflc factors_influencing pharméaceutical 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. Without going
through the findings on_each of these in detail, the US and Eurgpean
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 of [ocal market consumption of
Rharmaceutlcals while, European firms emphasised the importance ofa
igh level of R&D activity by their competitors. |

General Regulatory Factors were rated of lowest importance b}/_ the
European firms and next to lowest importance _b)( the US firms,
However, within this group of 6 variables, the existence of efficient
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Patent law was not surprisingly given a ver¥ high rating, esReuaIIy by
he US firms. There was some evidence from the, researcn that’ the
European firms were more relaxed about working with different patent
law systems in the international arena.

The European firms considered regulatory factors spegific 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 withh them, rather than mmplx on their stringency
or laxity, Clear-cut re?ulatlons were preferred to those which might be
lax but’ill-defined. O 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 safet% reqimes 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 wére found to be the present stock of scientists,
technologists and engineers and the guality of the tertlar}q 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
a more important by the European firms. This emphasis by the
Euro?ean firms, togethier with the importance they placed on the coun-
try’ track record in new_drug deveIoPment, gave the resource factors
grou? the highest weighting of all for the European firms, o

. OT course the role of each of these groups of factors, and the indi-
vidual determinants of which they are composed, is affected fundamen-
taIIY by the perceptions of the various protagonists of what they poten-
tially have to gain or lose from foreign investment.

Possible Gains and Losses from Internationalisation =~
There are essentially three protagonists in the internationalisation
process: the multinational company, the host country and the home
country. The possible ?_ams and_ losses for each of these protagonists in
relation to the internationalisation of pharmaceutical R&D “are sum-
marised in Figure 8, , _ o

. The multinational potentially gains an_enhanced capability in product
innovation or development by fapping into a new resource base. It can
also_use the R&D entry paint 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 ofe>[<jperts. 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 Possible gains and losses from the internationalisation of
pharmaceutical R&D

Protagonist Gains Losses
Multinational Enhanced capability in Froduct 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 _higg,h_tech_nology Dilution of control over
and/or scientific skills local innovative capacity
Strengthened links with other and profit
Sectors
Home country  Strengthened position of Loss of employment
donor companies Reductjon in local

innovative capacity

Sonne: Dunning, J, 1988, Multinationals, Technology & Competitiveness, London: Allen & Unwin.

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

For the host countrr the possible”gaing in employment, particularly if
%_reenfleld investment is nvolved, are obvious. The Potentlal aceess o

igh_technology .or scientific skills is more subtle, but in our view sub-
stantially more” important. It is this access which contributes in an
mcreasmgIK important way to the upgrading of a host country’s created
assets and hence to its competltlve alvantage. The internationalisation
process may also strengthen the links between pharmaceuticals and other
sectors, for example { ro,u%h 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 mdu{;enous companies — although if they can
confront and survive the chal en?es posed by the new entrants who' seek
a share of (for example) limifed 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 ofthe donor or investing companies but has to be set against
the loss, or the export, of employment and the possible reduction in
total innovative capacity.
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FIGURE 9 The influence of Government policy

Market factors . Drug regulatory factors
ational pharmaceutical expenditure Pricing control ~ _
Control of promotional expenditure

General requlatory factors Product development/approval requlati
[nward investment policies P ppIoYa! [EGLIaLIons
Industry & techn_olggy olices Government empathy with the industry
Competition policie Resource factors

Environmental policies gual_lty of tertiary education
Employment policies/culture hysical infrastructure
Intellectual property protection

(Trade policies)

Influence of Government Policy . _

The key question for this conference is what influence government pol-
icy can”or should exert on this trade-off of gains and [osses. We would
not presume to_ offer a prescriptive answer, but we would point out the
Prmupal areas in which government policy exerts a direct influence on
he location decision process with Tregard to pharmaceutical R&D.
These are summarised in Figure 9. _

If we take our four glroups of factors, the size and structure of 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 drea can take many and varied
forms, which ‘are outsice the scope of this presentation, but they come
down_to control on either the supply of drugs (for example through for-
mularies, reference pricing s;rstems or the_promotion of generics) or the
demand for druqs (for example through higher patient co-payments).

(eneral regulatory factors are affected by a wide ran?e ofgovernment
policies. Sﬂemflc_mward investment initiatives might refate t0 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 &
indigenous comPames — is directly relevant to the pharmaceutical
md_ustrY In fact the notion of positive discrimination in. favour of inter-
nationally oriented investment — such s 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 industrr and technology policies
are Povernment_support for the science hase and the encouragement of
veniure capital investment. The pharmaceutical industry recéives 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
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often linked to government policies on defence. Nevertheless, there is
extensive goveriment support — in the US and at the European Union
level as well as in individual European countries — for hiotechnology
research, Some of this feeds into general industry programmes such &
those related to SMES and inter-firm collaboration.

This kind of collaboration of course raises questions of competition pol-
i%’ which is a still evolving area of debate in both the USA and Europe.
The acceptance of R&D gomt ventures, and the debate over joint
exploitation of the results of such alliances, may become more critical in
thg sthaplng of future cross-horder investment in the pharmaceutical
Industry.

Ther%/e are also, as we all know, a number ofstrate(%les In place by gov-
ernments to increase competition within the industry through changes
in the restrictions affecting the distribution of drugs and the éncourage-
ment of parallel imports, _

\We won't dwell on each of the other areas related to environmental
policies, employment policies and the workforce culture ofa country, or
Intellectual property protection which, as we saw earlier, is of critical
importance. Suffice to say that aIthouqh these policies affect all industry
generally, many of them” have particular angles which affect the phar-
maceutical mdustr%/ especially. _

In F|%ure 9 we have bracKeted trade policies because, as we mentioned
above, the Bh_armaceutlcal industry is less trade intensive than investment
intensive. Prior to 1986 certain “export restrictions in the USA gave
companies an incentive to establish manufacturln? facilities abroad’ for
drugs not yet approved at home. But currently the focus is on the reduc-
tion of non-taritf barriers, particularly in the area ofdrug-testm{g quide-
{lnes, and these could properly be included in the drug regulatory fac-
0rs group.

T_h%s tr?lrd_grouP includes all the policies with which readers will be
familiar, particularly those related to pricing control, Fromotional 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
%overnmen.t empathy with the industry, Does government policy as a whole

reat the md_ustrP/ with understan |n(]1? Is there an effective consultative
mechanism_in place? And is there a Togical and well-balanced apP_roach
t0 ne?otlatlon 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 infrastricture is alSo important™ (telecommunica-
tions heing oné 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 0fR&D —
andlsuccess In this area breeds success in inward investment: a virtuous
circle.

The 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 aq_enda very rap,ldI%/ I 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. Thi$ means that education pol-
icy may be more closed integrated with technology policy which may
bé 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 &%EC, 1993) and Michael
Heseltines Competitiveness paper in the UK (HMSO, '1994); it will
exert a profound influence on the process of intérnationaljsation.

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

Atter 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 ¢ross-border invest-
ment is a 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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