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ABSTRACT

Thi s paper revisits the question of whether global welfare is
hi gher under a uniformworld-w de system of pharmaceuti cal product
patents or with international rules allow ng | owincone nations to
free-ride on the discoveries of firms in rich nations. Key
variables include the extent to which free-riding reduces the
di scovery of new drugs, the rent potential of rich as conpared to
poor nations, the ratio of the marginal utility of incone in poor
as conpared to rich nations, and the conpetitive environment within
whi ch R&D decisions are made. G obal welfare is found to be higher
with free-riding over plausible discovery inpairnment and incone
utility conbi nations, especially when rent-seeking behavior |eads
to an expansion of R&D outl ays exhausting appropriable rents.



A NOTE ON GLOBAL VELFARE | N PHARMACEUTI CAL PATENTI NG

F. M Scherer*
November 2002

The Uruguay Round TRIPS' provisions requiring the extension of
first-world patent protection standards to third world nations,
including especially the mandate that patents be granted on
pharmaceuti cal products, have been enornously controversial. The
ensui ng debate | ed, anong other things, to a decision at the Doha
WO conference to delay the requirenent that the |east-devel oped
nations offer pharmaceutical product patents by at |east a decade,
to the year 2016

It is reasonably well established in the economic literature
that, especially in a world of AIDS and resistant tuberculosis
epi dem cs, | owincone nations enjoy higher econonmc welfare when
they can free-ride on pharnaceutical innovations nmade and patented
in the first world than when they nust pay nonopolistic prices for
the newest and nost effective drugs.” Less settled is the question
of whether total world welfare is higher under uniform
phar maceuti cal patent standards or with free-riding. This paper
provi des what | believe are sone fresh insights into the gl oba
wel f are probl em

*Prof essor eneritus, Harvard University; |ecturer, Princeton
University; and visiting scholar, Federal Reserve Bank of
Phi | adel phi a.

1. Trade-related aspects of intellectual property rights.

2. See e.g. Comm ssion on Intellectual Property Rights
(2002), Maskus (2000, Chapter 5), and Scherer and Watal (2002).



A foundation is laid by revisiting diagrans used in ny 1996
anal ysi s of the pharnmaceutical patent question,® which in turn was
based in part upon an analysis by Al an Deardorff (1990, 1992).
Figure 1 views the welfare inplications fromthe perspective of an
LDC, whose demand curve for a particular drug is given by D. |If
the LDC grants patents, the drug is assunmed to be sold at the
nmonopoly profit-maximzing price OP, In that case, rectangle H
measures the producers' surplus realized by the drug' s patent
hol der, presumably, a multinational conpany, and consuners' surplus
triangle B is realized by the citizens of the LDC. If however
patents are not granted and the drug is supplied to the LDC s
citizens conpetitively (a strong assunption not questioned here),
the citizens of the LDC consune nore at the |ower price OP, and gain

the much larger consunmers' surplus of B + H + A G ven the
l[inearity of demand and cost assunmed in nmy exanple, B+ H+ Ais
four times as |arge as consuners' surplus B under nonopoly. | argue

that the LDCis better off only if granting patent rights increases
t he devel opnent and supply of conparable new drugs by at | east
three tines.

Figure 2 asks whether such an increase in the nunber of new
drugs is likely. Extending concepts originally articulated by
Wl liam Nordhaus (1969), the solid |ine RD(NCE) shows how the
nunber of new chem cal entities devel oped per year (vertical axis)
varies wth the anmount spent on research and devel opnent
(horizontal axis). Broken lines Q and Q show how quasi-rents
appropriated by innovators (horizontal axis) vary with the nunber
of new chemcal entities nmarketed. Q is shifted to the right by 20
percent relative to Q to reflect nmy assunption that extending
patent protection to LDCs would increase rents by 20 percent, or
| ow-i ncone nations' approxi mate share of world GDP. Gven this and
the profit maxim zation assunptions made by Nordhaus, which |
guestion in ny book and will question |ater but accept tentatively,
the equilibrium nunber of new chemical entities is found by
maxi m zi ng the horizontal distance between RD(NCE) and a quasi-rent
function, leading to the devel opnment of 15 new chem cal entities if
LDCs do not offer patent rights and roughly 18 if they do. The
change falls far short of the three-fold increase required to nake
the LDC whole in granting patents.

Anal yzing the gl obal welfare question requires a nore conpl ex
nodel . The one presented here is as |ean as possible, attenpting
to focus on three key variables: the relative increase in
producer's surplus that can be achieved through patented
pharmaceutical sales in the third world, the nunber of additional
phar maceuti cal products (each assuned tentatively to have identica
demand functions), and -- a key variable that cannot be ignored in
conparative welfare analyses -- the average difference in the
marginal utility of income for third world as conpared to first

3. Scherer (1996, Chapter 9).



wor |l d consuners. Another variable will be held constant for the
sake of sinplicity -- the nunber of consuners in the third world
relative to the nunber in the first world. The relevant data
suggest setting the first- and third-world popul ati on shares at S =
S, = 0.5.

Figures 3(a) and 3(b), which are conceptually identical to
demand curves used by Jayashree Watal and nyself to illustrate the
benefits of Ransey-Baunol - Bradford discrimnation for the pricing
of pharmaceutical products in the first and third worlds,® assume
that at a zero prices, the sanme nunber of prescriptions (13.5
mllion) would be demanded nonthly in the first world and in the
third world.® However, income effects cause the demand function to
be flatter in poor nations than in rich nations. Marginal cost is
assuned to be $3 per Rx. As the diagramis drawn, a firm enjoying
patent protection in both the rich and poor nations wll set a
price of about $16.50 per Rx in the rich countries, realizing a
contribution to profits and the recoupnent of R&D costs (quasi -
rent) of roughly $91 nillion per nonth there. |In the poor nations
its price will be $6.50, and its contribution to profits will be
approxi mately $18.4 million, or roughly 20 percent of first-world
profits. The 20 percent value mmcs the assunption in Figure 2.

To make the nunbers sinpler and nore nenorable, we recalibrate
the rich-nation producer's surplus to be 100. Using the welfare
gain notation of Figure 1, and assuming linearity of demand
functions, the tally of surpluses per new product for these two
cases, assumng patent protection in both jurisdictions, is as
fol |l ows:

Rich Nations Poor Nati ons
H Producer's surplus 100 20
B  Consuners' surplus 50 10
The producer's surplus in poor nations, it should be noted,
presumably accrues to rich-nation shareholders of nultinationa
cor porations. If on the other hand the poor nations offer no

patent protection and receive at conpetitive prices pharnaceutica
products that would be devel oped in any event in response to rich
nati on consuners' denmand, the welfare gain to poor nation consumers
is H+ B+ A= 40 and producers forego a surplus of 20.

A common assunption in benefit/cost analysis is that one
party's surplus is equivalent to another party's surplus. To
accept that assunption would be to mss nuch of what the debate
over pharmaceutical product patent rights in the third world is al

4. Watal and Scherer (2002), and Scherer and Wat al
(forthcom ng).

5. The demand equation is P =30 - 2Q for the rich nations
and P = 10 - 0.667 Q for the poor nations.



about. Roughly half of the world' s population |live in nations where
i ncone per capita is only one-tenth that of the United States or
western Europe. |f one accepts the notion dating back at |least to
Alfred Marshall that "the richer a man beconmes the less is the
marginal utility of noney to him"°® one needs to assign greater
wei ght to the benefits realized by poor nation citizens than to
those of rich nation inhabitants. | shall do this through the
wei ghting factor U, which neasures the ratio of the marginal
utility of income for the nmedian poor nation inhabitant to that of
the median rich nation citizen.’

We nust now tally the appropriately weighted sum of surplus
for two different intellectual property regines: Case 1, in which
pharmaceutical products receive full patent protection in all
nati ons, and Case 2, in which patent rights are only conferred in
the first world and LDCs free-ride on the inventions made in the
first world.® Plainly, with larger producer rents in Case 1, there
will be nore inventions, as inplied by Figure 2. How many nore
successful new chem cal entities there are is a key variable. W
assume in base Case 1 that with worl dw de patent rights, the nunber
of new chemcal entities, each assuned to have the same demand
characteristics, approved and marketed each year is 25. |In Case 2,
t he nunber is a variable N whose value is |ess than 25.

The question is, over what configurations of variables U and N
is worldw de wel fare higher under Case 1, and when is it higher
under Case 2? Disaggregating the accounts so that the benefits in
the first world are presented in the first set of brackets, the

6. Mrshall (1948), p. 96. An even older source is the
Gospel according to Mark 12: 41-43.

7. Wien new drug products nust be inported in bulk or
finished form U mght alternatively or in addition reflect the
hi gher Lagrangian nultiplier on foreign exchange budgets in | ess
affluent nations.

8. We ignore welfare increnents follow ng the expiration of
patents, which are likely to be heavily discounted. Their
increase is slightly greater in Case 1 than in Case 2.



producer's surpluses realized by first world firms in third world
markets in the second set of brackets, and benefits to third world
consuners in the third set of brackets, and using the notation of
Figure 1, the accounting is as follows:

Case 1: [25S, (B+H)] + [25S, H] + [25S, B,U = 1875 + 250 + 125U
Case 2: [N S (B+H)] + [0] + [NS, (A+B+H) U =75 N+ 20 N U.

When these two equations are set equal, global welfare is
identical under either policy; equality identifies the breakeven
case. The solid line marked "Nordhaus, Poor = 20% in Figure 4
shows the breakeven line for the assunptions accepted thus far
Vari abl e pairs above (north of) the solid line show situations in
whi ch gl obal welfare is higher under Case 2, i.e., with LDC free-
riding. |f extending patent protection world-wide |eads to a | oss
of only one NCE per year relative to the base case, global welfare
is maximzed even if the marginal utility of incone is the sanme for
poor as conpared to rich nation citizens. But if the sacrifice
fromelimnating 20 percent of rich-nation rents is 20 percent of
the potential or base case NCEs, i.e., five, global welfare is
higher if the utility of inconme in the third world exceeds that of
the first world by nore than a factor of 2.27. Wth plausible
dimnishing returns in the inducenent of NCEs as the quasi-rent
potential increases (see Figure 2), free-riding becones globally
optimal with utility differentials smaller than 2.27. A key
inplication is that strong val ue judgnents -- on the nagnitude of
that differential -- are unavoidable in determning which policy is
gl obal Iy opti mal

It mght be asserted that |ess-devel oped nations have nore

than 20 percent of weal thy nations' pharnaceutical rent potential.’
Suppose the rent potential is 40 percent rather than 20 percent --

e.g., because the poor nation demand curve's vertical intercept is
raised to 15 instead of 10. Then holding the rich nation quasi -
rent potential constant at 100, consuners' surplus in Case 1 rises
to 20 for the poor nation and so al so does avoi ded deadwei ght | oss
triangle A in Figure 1. The higher surpluses in LDCs shift the
br eakeven curve downward (dotted line in Figure 2), increasing the
likelihood that free-riding is globally optimal for any given

retardation of new chemical entity devel opnent. To be sure,
sacrifice of larger potential quasi-rents due to free-riding nakes
it likely that the nunber of new chemical entities will also be

smal ler than in the 20 percent scenario. But again, there are
likely to be dimnishing marginal returns, as shown in Figure 2.
Wth a 28 percent dimnution to 18 NCEs, breakeven occurs when the

9. This criticismof my 1996 assunptions is advanced in
Sykes (2002).



income utility ratiois 1.77. Wth a 36 percent dimnution to N =
16, breakeven occurs with an incone utility ratio of 2.38.

In addition to the customary reluctance of econom sts to nake
the kind of income utility conparisons | have advanced, there are
two likely criticisns of this nodel.

One questions whether the producer's surplus rectangles Hin
nmy nodel are in fact clear-cut welfare gains. Those surpluses are
a stinmulus to investnent in research, development, and testing.
For a conplete welfare accounting, the costs of R& nust be
subtracted from the quasi-rents, assuned to be discounted to
present value at the sanme benchmark date. M service as chair of
the U S. Ofice of Technol ogy Assessnent advisory conmttee for its
study of pharmaceutical profits and R&D in the early 1990s |l ed ne
to wonder how quasi-rent margins in the pharmaceutical industry can
be so high, stimulating R&D spending, while correctly conputed
returns on industry investnment exceed risk-adjusted norns by only

one or two percentage points on average.® | have gradually cone to
the realization that the best characterization of the industry's
behavior is a full rent-seeking nodel. That is, rising quasi-rent
potentials are alnost fully exhausted by the conpetitive escalation
of costs -- for R&D, marketing, and inplicit returns on R&D
investment -- leaving only a small pure surplus for the

st ockhol ders of pharnmaceutical conpanies.”™ One inplication of this
alternative behavioral nodel is that industry equilibriumoccurs at
points R and R, rather than Wand Y in Figure 2, and so, depending
upon the strength of the dimnishing returns phenonenon, there are
far nore new products forthcomng in a given year. Anot her
inmplication follows fromthe largely forgotten insights advanced in
a debate two decades ago, showing that when innovators are
conpeting rent-seekers rather than secure Nordhaus-type profit
maxi m zers, the welfare-maximzing life of invention patents is
drastically shortened. ™

In the nodel presented here, the inplication is that the H
rectangl es cannot be counted as social welfare gains. Thus, the
conpari son of gains when LDC quasi-rent potential is 20 percent of

10. See U. S. Ofice of Technol ogy Assessnment (1993).
11. For enpirical support, see Scherer (2001).

12. MFetridge and Rafiquzzaman (1986), with a conment by
Roger Beck



the rich nation potential is altered to:

Case 1: [25 S (B)] +[0] +[25 S, B, U = 625 + 125 U.
Case 2: [N S, (B)] +[0] +[NS, (A+B,+H) U = 25 N + 20 N U.

Wth this change of assunptions, the breakeven curves (Il abeled
"Rent-Seeking" in Figure 4) are shifted dramatically toward the
origin. If the loss of LDC quasi-rent potential amunting to 20
percent of rich-nation rents in Case 2 inplies a 40 percent
reduction in the nunber of new products to 15 per year, gl oba
wel fare (with breakeven given by the dot-dash Iine) is higher under
free-riding if the ratio of LDC to rich nation inconme utility
exceeds 1.43. If the reduction in the nunber of new products is
only eight out of 25 (i.e., 32 percent), global welfare is higher
under free-riding if the ratio of LDC to rich nation incone utility
exceeds 0. 93! Wth 40 percent LDC rent potentials relative to
those of the high-income nations, the downward shift of the
breakeven curve (dashed line) is even greater, so that gl obal
wel fare is maxi m zed under free-riding even if the nunber of NCEs
falls by half and no distinction is nade between the income utility
of rich and poor consunmers. And these rent-seeking assunptions, |
am convinced, are nore realistic than the assunption that
producer's surplus is a pure social gain, accepted in ny initial
nodel. |If one believes that conpetitive rent seeking dissipates
producers' surpluses, free-riding policies becone all the nore
attractive, even froma gl obal standpoint.

Anot her vul nerable point in the nodel presented here is the
assunption that each product has the sanme demand curve and hence
the same constellation of surpluses. This is at odds with reality
in pharmaceuticals and indeed in virtually every field of
t echnol ogi cal innovati on. The distribution of returns to
i nnovation is highly skew. Bl ockbuster innovations always capture
a share of quasi-rents or profits disproportionate to their
nunbers. *

It mght be argued that consuners in | ess-devel oped countries
will benefit because there are vast nunbers of them they suffer
from di seases not prevalent in the rich nations, and (arguably) the
granting of patent rights wll induce pharmaceutical conpanies
(presumably, multinational pharmaceutical conpanies) to do research
t hey woul d ot herwi se not undertake on di seases found mainly in poor
nations, discovering new drugs with bl ockbuster potential. This is
i ndeed the strongest argunent for extending pharmaceutical product
patent rights throughout the world. But it is not conclusive for
four reasons.

13. See Scherer, Harhoff, and Kukies (2000).



First, in the nations where the so-called "tropical diseases”
abound, nost potential consunmers are very poor, wth annual incones
measured in the | ow hundreds of dollars. Those nations also tend
to have at best primtive public health systens, and nost drugs
nmust be purchased with consuners' own funds, for which a nyriad of
i fe-sustaining uses conpete. In other words, demand functions are
pressed even closer to marginal cost functions than inplied in
Figure 3(b). Even when they are aggregated over hundreds of
mllions of consuners, it is not clear that there are quasi-rent
potentials anywhere near those associated with nedicines targeted
toward coronary problens, common cancers, gastritis, depression
and i nadequate sexual function in rich nations. |If the quasi-rent
potential is weak, not much rent-seeking research and testing wll
be i nduced.

Second, uncertainty abounds in predicting during R&D phases
how | arge the market for a particular therapeutic nolecule wll be.
Mol ecul es often turn out to have therapeutic uses quite different
fromthose initially contenplated. Viagra is an exanple of such
serendi pitous discovery, as was the discovery that Bayer's
praziquantil is effective against schistosom asis. And at the
clinical testing stage, it remains uncertain what fraction of a
target audience will respond favorably to the drug's use. Even as
sinple a matter as the way the drug is introduced into the body --

e.g., injection, three-per-day oral delivery, or once-per-week tine
rel ease delivery -- can significantly affect the extent of use in
| ess-devel oped nations, where systematic care by nurses or
physicians is the exception rather than the rule. Ex ante,

therefore, the expected distribution of returns from innovation
entails nore uniformty of quasi-rents than it does after ful
t echnol ogi cal and marketing experience has been accunul ated.

Third, interest in devel oping new tropical disease cures may
be keener en situ than in pharmaceutical |aboratories thousands of
mles away from the disease |ocus. But in the nations nost
afflicted by tropical diseases, the technological capabilities
needed to do state-of-the-art research and product devel opnent are
scarce. Advancing fromincentive to innovation is not automatic.
Research by Sandy Wi sburst and nentored by ne showed, for exanple,
that Italy, with a vibrant generic drug industry, did not achieve
any significant increase in the discovery of innovative drugs
during the first decade after the Italian Supreme Court mandated

14. This is shown in sinulations by Scherer, Harhoff, and
Kuki es (2000).



the i ssue of pharnmaceutical product patents.™

If there are exceptions to the Italian experience, |ndia,
having replaced Italy as the world' s | eading generic drug source,
is the nost |ikely candidate. But this raises nmy fourth caveat.
Jean O Lanjouw (1997) has conducted prelimnary interviews on the
pr obabl e response of Indian pharnmaceutical firns to a newregine in
whi ch pharmaceuti cal product patents can be received in India. The
first results suggest that the Indian firns are nore interested in
devel opi ng new drugs that wll be bl ockbusters in the first world
than in targeting tropical disease renedies. This nmay change. But
one has reason to doubt whether the extension of patent protection
will elicit large investnents in third world di seases.

It is neverthel ess possible that multinational pharnaceuti cal
conpanies will reorient their R& portfolios to place nore enphasis
on third world diseases. The Uruguay Round intellectual property
agreenents have now been a reality for eight years, but during this
period, | have seen little evidence of such changes. | confess
that | have not nmade a systematic search into the question. One
shoul d certainly be undertaken.

In the neantine, | believe, an opportunity has been lost. The
debate over drug patent rights under TRIPS woul d have provi ded an
i deal opportunity for soneone like Kofi Annan to say to the
mul ti nati onal pharmaceutical conpanies, "W wll support your
demand for strong patent rights throughout the world if you wll
commt 20 percent of your research and devel opnent budgets to
di seases specific to |ess-devel oped nations.” The nultinationa
phar maceuti cal conpani es nmade an anal ogous conmmitnent in persuadi ng
Canada to abandon its vigorously enforced drug patent comnpul sory
licensing laws. As a quid pro quo, the pharnaceutical conpanies
agreed to locate in Canada R&D activities proportional to Canada's
share of the conpanies' drug sales. If such a commtnent were
forthcomng, ny fourth caveat woul d be | ess persuasive.

15. Weisburst and Scherer (1995). See also Challu (1995).



To sum up, ny analysis reveals that global welfare is
maxi m zed by letting |owinconme nations free-ride on the patented
inventions of first-world nations over a w de range of negative new
product devel opnent inpacts if one accepts the reasonable prem se
that the marginal utility of income is appreciably higher in poor
nations than in rich nations. The Doha round of negotiations
appears to have gravitated toward a proper solution, deferring
i npl enentation of the TRIPS provisions on pharmaceuticals in the
| east -devel oped nations for a considerable period.™ In the
interim we will be able to observe the response of pharnaceutica
conpanies to the limted grants of exclusivity already inplenmented
under the Treaty of Marrakech. And there will be tinme for
commtnments to be extracted that could change the conditions under
whi ch tropical medicines are supplied and increase the relative
wel fare gains fromworld-wide uniformty of pharnmaceutical patent
pol i ci es.

16. The U. K Comm ssion on Intellectual Property Rights
(2002, p. 162) recommended extension of this delay for al
aspects of TRIPS along with flexible interpretation of its
provi sions after the year 2016.
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