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INTRODUCT] ON: Stages of Development of a Pharmaceutical Industry and
Markets Served

There would appear to he at least five bLaste tages in the dovelop-

nent of national 1ndustries and masrke s for pharmaceuatical prodncts,

Countries in the first stapc usu:illy do pot manuiaciure any drugs--
cpart from szone rudimentavy galenisale--and only mmport very small
quantitics of a rostricted range ot pharmacceutcaa <pecislties. Maay
of the developiny countvies in Central Alrica may be szid to be in
this stage. Countrics in stage two fend te 1mpert a broader and more
sophisticated ranpge of nharmaceutical specialtics. frequently in bulk
containers for local repackagiug. dtage threc might be called transi-
tional in that it is the first step in the establishment of a national
pharmaceutical industry. This is when, in additron ‘o importing
significunt quantities of pharmaceutical spccialties, countries also
begin to import hali~tinished ov intermediate ma“erial for those products
which are relatively simple lo produce and for which the demand is
highest., A npmber of countries n Alrica, Asia and Latin America
are now at this stage of development, [In this =tage, the narke!
served by a countrv's industry 1o still essentially national, although
it may be exporting a number of botanical or ¢ther raw materials for
processing in countries with more advanced industrics,

Countries in stage four typically import aot only pharmaceutical
specialties and half-finished products, hut have also begun to manu-

facture a broad range of starting materials and to undertuke a certain




amount of research and development. This stage implies that the country
has a fairly well developed chemical industry, Moreover, by the time
their pharmaceutica: industry has reached this stage, the governments

of most countries have bcgun to discourage the importation of finished
products, to ¢ncourage manufacturing under :ticense in (heir own market
and to promote export to foreign m.rkets., Countrcies in stage five
usually have a well developed chemical industry, several decades of
experience in the manufacture of pharmaceutical products, a highly
successful R & D record, and tend to think in terms of world rather

than national or regional markets,

The Growth of World Markets

Over the past two decades, the world market for pharmaceutical
products has been growing at approximately 11 percent per year, f{rom
an estimated $2.7 billion in 1950 to $15.2 billion in 1967, Throughout
the present decade, however, there sppears to have boen a slight decline
in the inductry's pgrowth rate, since world output has been expanding
at about 10 percent per vear since 1960, The industry's growth rate
is expected to slow down to about 9 percent in the 1970s, and the
world market vill be in the region of $45 billion by 1980,

Table I shows the growth in world production of pharmaceutical

products since 1950 and projections of its future growth,




Table 1

ESTIMATED WORLD* oUTPUT
OF PHARMACFUTICAL PRODUCTS

Average Annual

Year Output Growth Rate %
1950 2,7

1960 7.9 1950~-1960 11.3%
1967 15.2 1960-1967 Y.8%
1980 45.0 1967-1980 8.7%

*Excluding mainland Ching and other Communist
countries In Asia

e

Sources: Stantord Rescorch Institante, The World
Pharmaceutical Industry (in press),
Chemische Industrie (19638 and 1968),
and United Naitons, The Chemical

Industry in Dcveloping Countrics,
1966




Tahle II shows the breakduwn of worid production by geographical
wa., As wlll be .con, the developing regions ol the world account for
2 prosving, but arill very smatl, perceantige of world ourput.

Tablv 11

Voang e cCTION o
O LIACREUTICAL PROLICTS, 1960 & 1967
(m,ilions af wd.5. ot o qolectucess' prices)

Region 1550 Jo 1¢67 ‘T
World 7000 100,04 15200 100, 0%
Africa 15 W2 0 .4
Americas 3700 16.8 w840 38.4

Latin Arorica 280 1.8 K60 5.6

North Amcrica 3320 42.0 4980 32.8

Asia 760 9.3 0260 i5.1

Japun 400 v.2 } 560 10.3

Other w76 3.4 730 4.8

Lurope 3350 42,4 6860 45.1

Wegtern Luiopt zJ60 59,9 18G0 32.0

\ Easterm Ruroj b’ 99 2.5 1000 13.1
Oceania 75 1.0 159 1.0

*Excluding mainiang ooy aad othee Comunist countries in Asia

(1) NOTE. ine fijures lLos Lestetn surope arce open to question,
primarily ocaitse o7 the oxchunge rate used and alco because
of difforcaces in classificatfon,  For oxample, in The Chemical
Industry in Meveloping Commivies, propared for the Uni ted
Nations in 7205 by Versaid dopr Chonischen Tndustrie e V,

. Fedoral Republic of Gev o v, op. 3ab, Tahle 2, the value of
Poland': nutput i 1969 13 cs’ tated o have heen U.S.$74 mil-
1ien, Dul n E:rﬁ_x’l~v‘ goo v Iedhpitrie den Produits Pharma-
ceutiguss enmﬁly;h;E;BQ<Q”ftE;'ﬁ?/:EKT*LfCJT'fEJINR/QI,

v i

iz*gggiomhvr 1655, b. 7, Peland's ontput of pharmaceutical

products in 1960 iy pivon as Gl 275 million, which was

equivalend to U.S.v 109 milion at the ofticial exchange
. rate of 7L ¢ eguals Lol R, o 18 81406 million at the
tourist vate of S, vl o UL 581,

Py

Sourecs:  See Tatle i
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The data shown in Table I1] indicate, however, just how rapidly the
industry has been expanding in esch of the developing regions. More-~
over, becausc of currency devaluations and price declines for maay
pharmaceuticals, these figures considerably undcrstate the real rate
of the industry's growith in these veginne,

Yable (11

PHARMACEUTICAL PRODUCTION TN THE
WORLD 'S DEVELOPING REGIONS

1960 1967
$U. s, $u. S. 1960~A7 Avg. Aunuad
Region (millions) % {(millions) % % Inc. Growth - -
Africa (excl. S. Afr.) 10 J 10 2.4% 300,07 18,1
Agia (excl. Japan) 270 10,9 730 41.8 170.0 15,0
Latin America 380 57.6 R60 52.8 126.% 12.1
fotal Developing
Countries 660 100.0 1630 100.0 147.0 13.8

Source: Stanford Research lngtitute, ibid.

Almost threc-fourths of developing Africa's total production of
pharmaceutical products is still accounted fer by countries north of
the Sahara. Most of the remainder is accounted tor by countries in
West Africa, especially Nigeria. Indiz produces about half ol developing
Asia‘'s outpu.. In Latin Amecica, however, pharmaceutical production is
somewhat less heavily concentrated, although Argentina, Brazil and

Mexico account tfor approximately two-thirds oi the region's output.
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Warld

Dovelofning Countries

Source:

Stanford Research
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to account for 18 percent of total world production,

Table IV

GROWTH IN PHARMACRUTICAL PRODUCTION 1960-1480

WORLD AND DEVELOPUWG COUNTHIES

As Table IV indicates, by 1980 these developing regions are expected

1960 1507 1975 1980

$U. 3 $U. S, $U. S, $U. 5.

i1 v i) % Ml % M) %

7900 100, U 1200 100.0 32000 1006,0 45000 100.0
660 8.7 160 10,7 1400 13.8 8000 17.8

Institute, ibid,

Thus, whereas in the developud regions of the world, production is

expected to increase in [ue 1970 1t an average rate of about 8 percent per

vear,

peroent.,

( WA umpt ion

Chart

products in difterent

Black Africa,

ESTIMATED PER CAPLITA CONSWNPIION OF
($U.s.

North America

Australia & New Zealand

Japan

Western Euvope
Fastern Europe
Latin America
Asia

Hlack Africa

Source:

in the developing countries it

I shows the estimated

consumption 16

Stanford Resecarch Institute,

per

the world.

1'()3‘1()“5 of As will be

tess than wne fortieth of that

Chart I

at manulactuorer's prices)

noticed.,

of North

PRARMACEUTICALS IN 1967

15 expected to increase at a rate of 13

capita consunption of pharmaceutical

throughout

America.

T STy L L adh 20

-'l;//l”w

s o il e S b Sty \
ST T i
AL _...L.(.J.—L.,{I.LIJ_A 15

IR

LI T i) s
oo e e

YARIRE, J'i’ll/’jll il 14
V[T

IR,
R
Faos

ibid.



Throughout the 1970s, low levels of income and health resources (1.v¢,,

manpower and facilities) will make significant absolute inereases in
per capita consumption =low in nost developing Acian and African conutries,
But the relative rate of 1ucrease will he brgh even 1 sowe of thoq,
countries with verv low incomes. btar oxgmp e, between 1865 nd 1975
the lUnited Natioas Econonie Commission (o Alrieca projects thot therg
will be a 55 percent increase in AVECURe per capita copsueption ip Bkt

(1) . : .
Africa. Im wany Lavin American countries, per capita consumption

will by 1980 be in excess of $10 per capita.

) UNECA, ¥/CN. 14/INR/91 ibid.



STRUCTURE OF THE INDUSTRY

Excluding those in Eastern Europe, some 6,000 companies in the
industrialized regions of the world account for about #0 percent of
total production, The vast majority of these companics are small and
have sales of less thaa ULS.% 10 million o yoar.  Most of the larger
companies manufacture both ¢ rhi-al apd 'oaschold nedreaments, although
ctunical products now account for the bulk ot thesr sates and the vast
majority of their reseanrch expendriures and earnings.

The Industry s relatively <lizht degree of concentration is, how=
ever, rapidly chooorng, pavtly bhoecauase of the steady amalgamation of
companies among both the larger and smallier nanufacturers, e.g., Sandoz and
Wander in Switrertiand, Bristol Myers and Mcad Johnson in the U.s.,
Corbiere, Diathera and Mitioi in France, etc.

Paradoxically, the continuine viability ol many small, spectalized
firms--usually non-research oriented~-is one of the teatures of the
industiry. The viability of such firms ctems partly from the market
demand for a wide variety of drugs, and the toagct that economies of
scale are usually mot particulariy important i1n many arcuss of drug
prodduction. Thus, the manutacturing costs o1 small firms do not rep-
resent a larger share of their total cnst than do those ol larger
conpanies, but their marketing and administrative costs are propor-
tionately higher.

COST STRUCTURE OF THE ITALTAN URUG INDUSTRY
(As Percent of Total Sales)

Costs Large Companies Mediunm Companies Small Companies
Manufacturing 37 35 36
R&D 10 6 2
Marketing & Admin, 43 49 52
Net Income 10 10 10

Source:  QECD, Pharmaccuticals Gaps in Technology Between Member Countrics
CMS(uasx, p. 19, 968
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In most develuping countries, there has also been a marked treand
toward concentration. For example . Brazil had 611 drug manufacturers
in 1947, 1n the 1950s, thanges 1o povernnent pelicy with reyard to
itmports led to th estoblishment of a3 Tirge nusbor ot manutacturing

, o . A
subsijiarics LY doreign drug Tonpanles, .,

[wipite the disappearance
of many nationa: companics, the toial number ot drup scanufacturers rose

to K28 in 1951, In the ate 1950+, 110 cubsidiaries o1 American and
Buropean companics began to dominae:e the market and  ven the larvgest
Brezilian companies had hegun to be celipecd by the superior technology,
management . kill: and firancial strengih of forcign companie..,  Thus,

by 1962 only one quarter of the Br.zilian thap morket was: aeccounted for

by locally owned establishments (sec Chart 11). and 13 companies accounted

for 38 percent ot the totul market.  The loading Brazilian-owned company

placed eleventh and accounted 101 3 fercent ot the rarket,

Chart 1]

DRUG MAKKET SHARES IN BRAZIL

- ~N
\\
cally- \\\
owned European- ;

companies 25%| owned

CoMpantey

e g 36%
Jofnfrv-nwnef{,fJ\ 6

15% - ‘~\

<UL, ~owneds,
companies

" 24¢ \>/

e -
. -

SOURCE: Adapted from Chenicals, Vol. 14, No. 3, ibid., p. 28

(1) U.8. Department ot Commerce, Bisiness and Defense Services Administra-
tion, Chemicals, Vol, 14, No, 3, 1967, p. 26,

o




By 1963 there were only 432 drug manufacturers in Brazil, and 80 of
these were classified as major industrial concerns, Onty 36 were nation-
ally owned Cnmpanies.(l) Since then tnere nas been a further decline in
the number of drug wmanutac{nrers. ano SRI cotimates Jhat hy 128U there
will probably be less than 200 manulaetur-ra, of which orly abeat 50
will b~ ol appreciuble significiace.

A Brazilian health oftficial commented on the conseguences of this
trend several vears agpo! "This trancfer ui euterprices tn the ownership
ol foreign organizations has no unfavorauvle effect--rather, a possible
bereficial effect--as regards quality oi the remedies, since they may
b sumject to A more Yigorous standavdization and control. There scems
to be no unfavorable cfrect on the price, either, although data are not
avatlable to formulate o definite judgment op this point. At least,
nedicines in Brazil arc still cheaper *han 1n othor greatl producing
corntries, such as the Urited State: and Italy. However. he also noted
seme disadvantages, such as pegative efrocis on tine balaace of payments,
over=charging by the pareat company, and cspectally, the lack of techno-
lorical deverlopment within the cnunxr).(Z)

With regard to these and other apparcntly negative aspecte of foreign
¢ worship, it should be remembered fhat Brari! and manv other countries
in a similar pozition are tfortunate in having a potential warket wnich is
large enough to allow foreign comparies to beg:n manutacturing there, and

that by establishing subsidiaries in Brazil, these companics have helped

1} Chemicals, ibid., p. 28

(1)

(2) United Nations Conference on the Application of Science and Technclogy
for the Benefit of the Less Developed Areas, "the Introduction of
Pharmaceuticals, Problem of Cnst and Quality,” by Raymundo Moniz

de Aragao, E/CONF, 39/F/116, 1 Nov. 1962, pp. 2-3.
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to reduce the ocutflow of the country's foreign reserves. Most of the
large international companics would appear (o have an "internatiunal
conscience’ insotar as tucy frequenily do nut toy to repatriate the
majority of their profits bus ploush taem back tato the inaustry 's develop-
ment, With regavd to over=charging by the toreirn companies (for inwer-
mediate products), this 15 a real threat and 1t is possible tnat some
companies pract.ice such a policy, especially when they cannet ropatriate
the profits they make fro. manufactucing 1n a toreign country. For most
nonpatcnted ingredicents, the solution wonid appear to lic in making subh-
sidiaries purchase these on the competitive woria market unless they can
present justifiable rcasons tou the contrary. But +ith regard to patcnted
ingredients, the problem wi)! hopefully be resolved when the large
international companies start providing detailed informatiop on their
cost structures and pricing policies, It they da not soon begin doing
80, then the governments of many countries will be forced 1o uvmploy cost
accountants with considerable expertise in Lhe industry whose primary
responsibility will be (o establish reasonable prices for these ingre-
dients.

With regard to technological development, this needs to be further
studied as it would seem that in a numbver of countries, importation of
foreign technology nas fostered rather than retarded the progress of the

recipient country,

TECHNOLOGY

As one group of experts has said, "The modern pharmaceutical industry
is very different from the large-scale compounding of pharmaceutical

products of carlier times.../and is now/ highly specialized, with the

various jobs requiring intricate equipment and a wide varietly of specialists
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in different hranches of science, These include physicians, pharmacologists,

hochemists, micro-biclogists, chemigte, statisticians, ongineers,
coscrumentation techpolopists, ariists and those trained 1n business
ranegotaent, (1)

The start. n: materinls utilized by fhe pharmace.atical industry fall
Pato two main group st oa) roued moterinls trme anime], vegetable or
ricru-biological sovrees, and by sveibhetic medicinal chemicals,  With
i possible excepiioa of one or two countrioes i Asia and Latin America,
no developing country has & sufficien.lv udvanced chemical industry o
beoin to ecunomicalls producce synthet.c mogicinnl chemicals. Trmporting
ihns e products from the more highly developed countries of Furope, North
america and Japan would therefore appear to be the only reccourse open
to developing countries,

The nutrient media tequired to produce antibiotics and other drugs
bisod on fermentation technelogy include such matcrials as sugars,
atarciesz and proteins which are avsilable 1n macy developaing countries.
Gihe > raw materials inclune organic chenicals to as: as poecarsors and
so!vents for extroction, Altbhough most af these meterials ave not pro-
guced in developriyr coimtrics, thay can readily bo irmported at lairly low
prices, Tius a developing country wisiing te otart producing sonme types
of antibiotics couid do =o, but, piven he Jow world prices o most of
thae neu-patented antibintics, nroblems of quality control and *the
acnpomies of scale tnvolved in +heir morufacture, j+ «suld not be
scabible for most doveloping countries to enceurage the establisnment
o: such plants unless their own narket werc sufiicicnily large to make

it economical or unless they could export them 1o other countries, the

(1) United Nations Economic Commiss:on for Azia and the Fur East, Industrial
i A A A

Development in Asaa and the Fur higt, a Scetoral Study on the Phuarma-
ceutical Industry, New York, V966, p. 467

1
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prospects tor which appear discowraging, given the present reluctance of

most developing countries to engage in even inter-regional wiade in drugs,
A number of drugn doertived from arimal and vepetsnle sources have

becn produced in smull quintities in westl deceloping coul teies for several

decades, and the arigins of wore of the. can be tracd baek thousands of

years. As these procuct: {e,... quinrae, roreprpire, dipgaitalis, 1asulin,

adrenczlin, pepsin, etc ) nd the procescer ueesd in the manuiaciure are

so well krown, it is nou noccessary o dwell on fhen, oxeopt o say that

it would sppear that nony developliog count.aes have iailed to exployt

their Tastural tescarces” pot aniv from the pcint of view a7 their own

ueeds {or pharmaceuticai products, but 4!€o from the point of view of

their export potent;al.(X)
Sera and vaccrnes are being magufactured in an cver-inereasing number

cf developing coun.ring, Dut unfortunately mnsi developing countries do

not place sufficiont stress on prophylaxtis. If they did, they could

considerably decrease thrirv need: tor many drugs,

(1) CF the Congo's expericnce with quinine, 3n Cahiers Economiques et

Sociaux, "Le Secteur Pharmaceutiquec dans 1l'Economic Sanitaire du
Congo, 1955-1965," Voi. 5, No. 1, 1967, p. 100 and passim,




MARKETS POR PHARMACEUTICAL PRODUCTS IN DEVELOPINC COUNTRIES

In most dovelowd and developang cotntries, thevao s only & moderate
degree of correlation betweon uo” caplta invome rnd pey cuplta con-umption
of pharmacentical products. In most developing countrios, there would
appeu s to 99 almost 2 secular trond for Aharmaceuticni eoasweption to

1 . .
fioe baster than ONP Tars ie wslerstacoole e vies of the increasing
tendency for tae popuiations of ihoae cootties 1o Dovoare fevs mis-
trust ful of madern medicire, 1a some conpries, Such as many aof those
in Africa, this 1s largely the result ol the oxpansion oi government
spunsored health sevviuves, in others, such as many ol thosc in Latin
America, this is stitl iargely the raesult of increases= i1a privetely
finnnced medical care,

The healtr plass of developing countries shouid provide an indi-~
cation o what the couan® rv's needs ore likely to be for ohurmaceutical
products aud what impact tie arplev.omert of the plans' ohtectives is
likely to have on the count ryv s Giseasc gpectrua, Uniortunately, in
s0st i these health plons anly the “iunats’  din terms of lesirect increades
in hospital beds, other healtn facilivies, and muiical and paramedical
manpower are plicred anet very trttle i, seid abost what impuct these
1acreases may hilave o the couttry s health problems 00 requlremENts for
pharmaceutical product .

Moreover, 1 moste acvelopiod countrie: virtually all of ihe planning
Aactivities are coucerned with goveroment sponsorsed health services, expecially
those supported by allocations Crom che contral povernment, which irn maay
countries--notably those in Latis Aperico~-account for only 2 amall pruportion

of the total resources: expeaded on hews) th, nd an even -maller fracticr ol

the iotal marke: tor pharmaceutioai producis,

1. Dr. Saiva ar e

g . alvador biaz, Dro Carlos Monto 2, Mr, Mario Vera, "M n

Chile, Firot Latin-Amoricas Reoio1:! Aag rra, Medical Expen.iture in
- ‘ . »1n1sl Assembly of Lhe World Medical Association
Santiago, Chile, wnim op:aphed dncymen: 1055

e



As many of the worid's teaaing pharauceuticai companies have discove
ered after gpending large suas of money on & 0 prograns, there is little
relationship between wne major Lealth prablems of ogt developing countrles
and the c=i1zc¢ and struclure oi these countries’ Ul avhets, For example,
WHO states that, beriaes valaria, "Hune . oty of willions of people are
estimated to be affected in Vary g desprees dyoone o sovertl parasaitie
digeases: there are about 200 . ili1en sitn schisiosoria=sta, 190 pillion

i

with filariasis, 450 wiilion viin hookworm, o0 s:llion with ouchocerciasis

o (1)

.. Buc iaportant as these discases

’

and 650 million wilti ascariasis
are in terms ol worldwide morbivity and mortality, thev ore relatively
insigni {icant :0 terms of the cttective demand for products used to treat
them--even in those countrics where thoir incidence is highest. To a
certain cxtent this 1s a reflection ot ‘he overall paucity of the health
services of developing countrie., But 1t 15 also o reoflectior of Lhe

poor distribution ot health scervices 1n most of these countries,  Whereas
most of those ,ufferiag iror tnes~ diseaces }ive in rural argas, most of
the health scrvices are concestrated in Lhe captta.s and a few other large
cities and touwns. Thus, daia cuonceraan, a covptry's health problems
usually encompacss the eniire population, Lui those CONCernng  Lhe
consunption o1 phermaceuticul proGucets--1a the case ol nost developing
countries--relatc tn the relativelv saull, more [or‘unate sogment of the

population which has access tu health seirrvices., The healih problems of

(1) World Health Organizztion, The Second Teu Years of the World Health
Organization, 1958 - 1967, Geneva. 1968, p, 17:., NOTE: According to

a number of other sources these fi~ures would appcar to underestinate
the prevalence of many of these disecases. For example, there are
probably about 1 billion people affiicted by ascariasis,
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(r.s segment are usually quite aifrerent irom those of tane country as &
wioss. For examplo, the aealth services ol sany developing countries are
oo nilehily concenirated or rhes urbal population thuw in a number of these
countries Motor Vehivie Accideatls (A, 138) appear to acuodnt for just
#o large a proportion ot total adunissions Lo hospltal.. as they o in
Gqeve 1 ope:d couutrleg."kl)

Thus the relative s.ze and growsi af o civen countipy s oanrdets for
pharmaceuticnl prodqucts is considerably affected by tac availability,
utilizavion, and goographical divtribution of ealth services--including
the traditional prnvLiiinuers—wwiLhin the ¢ountiry.

The Uniterd States ang mosi uihet develoned countries usually have
ahout one hospital bed forx cach 100 o their population, [n Black Africa
and In Asis, most countries censider themsolves fortuaste 11 they bave
one bed per 1,000 populatien. Eihiopra and Pakistan, toyr example, have about
one ucd for cvery 3,600 pepaiation. vost Latin American countrics have one
hea for every 200 to 604G penple,

Moreover, there are greatl cordattons in what oitferent countrics designate
as beivz s hospital bec, in the stzristics ol some developing countries, many
of Fleially inctuaed hawpital peds are 1iitle more then camp ¢Ols oF mittressed;
nor is it uausual Tor two o noewe pitients Lo ofeupy tne same bea, This 1s onc
renson why hospltial occupancey ratos some. imes dappear o exceed 100 per cent,

The levei ot care s usually mord choceiy related Lo the availability of

trained medical manpower than te campeve »f beds. Tt ds frequently eanter for

4 country to increase the wvailability o3 nospital beds than it 1s to increase

the avallability o protessional level manpower,

(1) Cf. WHO, World Hiealti: Siatistics Peport, Voi. 21, Xos. 2-3, 1965,
pp. 148-230. NTE: =« numbor of ~ther explinations could be advanced
to partially cxpliite Linls puonoraenon, such us poor driving conditions,
tower levels of drivin, cowtepcs, oio., 1R developiag couitrios, But
thece do not detract from tihie 1acl Tl nospital uiilization and other
slatistics perra.nipg o i number ot pattonwte oted or cilfercn?

comiitions GO nol Lreally realoct wogevelophag Coviiry'e overals nealth
prociems.

L




SOME ECONOMIC AND FINANCIAL CONS IDERATIONS

The decision 1o build a phavmaccutica: industey n a developing
country 1s barically a capital huadgeting nroblen-=the 1ate of return rom
investing in a phesruuaceutica’ puant should enual or oxceed fhe next hest
ulternative use of capital (i.e,, the apuertimity cost),  The incremental
revenues from the investimeni ia pharmacontical nroduction can come fron
export siles or trom domeitic eules. i we sasume that exporis will not
be siguiticant, ihe buik of the revenue wust come Lrom the dif{ference
between the total cost o production i the plant and the quivalent cost
of mported products. The choice is between buving and making a particular
product.

If we also assumc that a devcloping country wilt not be in a position
to synthesize intermediatesa, the decision involves the cousts of production
of a plant to formulate docage forms of imported intermediates. Although
the establishment ot a formulation operaiion is cortuinly not g5 complex
as the production of intermediates, 1t is pot without i1y pitfall: . Sach
prohlems as incompatihilitics, stavility, sterility and uccuracy wust be
overcome f{or each prodguct. In comparing alternutives, we muat therclore
also comrpare the quality of imported products with those thod are produced
domestically in order for (he compar.soa Wb s weantngetinl, The production
of finished dosage torss d.on nnt merely nvolve tableting or tac
production ol l-quids, s pouins ar capsules, nut should lnvolve some
measure of guality contro: over production to provide nedicaments of
adequate quaittv, It 1y tncretore trcumpent upon the decision maker to
determine what skllis are neceded 1n orde, te. undartake e task., If the
8kills, equipment or chericala do not £X13t or cannot be obtuained

economically, pharmaceutical praduction should not ;n most countries

be considered until they have rcached a higher level of development,
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However, it the woces:=ary ¢kills and cepital are avallable for such
an undertakin;;, the decision is nssentially a capital budgceting decision,
The estimation of mirbel g37zes for pharmaccutical products in s developing
country is essentia’ tor detogmining what the reveoue jreom the pharmaceutical
plant will be, In tie decision makivg process, oce must accopt the basic
premise that the wide variety of pharmsceontiwcals that are consumed in
evenr the most underdeveloped of developlig navton; precluess production

of all products. In developing statistaice for tie decision. Lhe collection

of data is substantially reduced because f toe dis-cconomies ot seaic of

small production runs. Statigtics on markets mast be callceted for products
whosce use i3 widegpread, and whose vaiue s velwitively high.  In an economy

witich relies strictly op imports, estination of markets should rely heavily
on the availlability of detailed import siatistfcs,. Some statisties should
be available from customs ot lices, from importeors, and rom customers
(¢c.g., wholesalev, retailers, health 1acilities and physiciuns, ote,) for
ine products, [n many developing counwries, goverament agenciles and
hospitals may be substantial consumer: of pearticuiar products, [If e
particular governmen! suspects that the value ot procduct X is high enough
to warrant production by o nataional prarmaceutical plarnt, then the state
1tself should use al) the resources gt 1ts command to poirner the necessary
statistics to make the decisioa, The basic inde rmacion is what js the
pattern of consumption ot the pavticular product. A reliable source of
information on use of tne product woulyg be estinmates of uses st pregent
prices.  Since the wedical and nharmaceutical communitiss in most develop-
ing countriles a1e quite small, a survey of users or retail distributors

request, g statistics on consurption of the product would (requently

suffice, The sampling procedure should not be difficult or complex.
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However, sales of distributors OF apents usunlily serve gg o aore aceulrate
measurce of usege ona would involve legs eliort ou the part o1 the

government, The ditticultice involved :n ALrveys o1 distribators,

mmporters or apents is that direet dulpmontis fron manufaciurels 1o LOmlC URQEre
bypass these channels. In any case¢, such a possivtiity wouid not regesgarily
preclude surveys of users,

Decisions concerning the cstablishment of a pharmiceut seal dustry
must be based on analvaes of individual products of high volume and vaiue,
Since decisions are oricnter towsrd Lhe ruture ealher (hon Lhe past, the
estimates of demend noeded for the doecision must not he Lirmited to present
and past markets but must inciude factors such as InCrease an popualat ron,
per capita income or the necessity of achieving @ pairticular health poal,
and projectod changes in the discasc spectrun.,  lFaor particular produet -
and for the mnarket as a wholce, L 15 necessary 1o es' imate effective
demand-~need plus ability to pay. 1In a private marke:s, one must cstimate
the population ,t risk, those who have o veed for tho product, and therr
potential nceeds based on pregent and Lutare esvimates of Lhe providdenc
of the conditions tn he trecated.  Thig estimate vy the maximum potential
mavrket for the product and must b modifred o reilece the influence of
several factors, €.x., ineccessibilily of cortain scements of the population
to medical care, the inability ot large sugments of Lne populiation to afford
the product at present or expecied friure priccs, and the 1oflucnce of
cultural factors which mitigate apainst consump i ton of the product,

Thus, suchk factore as urbanizaton, incomc dlstribution, culture, and govern~

ment actions which affect any of tne above enter into market 2stimations.
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Furthermore, factors which affect the production iunciion of the
pharmacecutical plant must be taken into considcration, i.e,. 7ost of
intcermediates, power, water, labor, ogquipuent, buildings, and the

cliocty of size of plant must we rdcveloped in order to compiete the

capital budgeting analysis.
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METHODOLOGICAL CONSIDERATIONS IN THE ESABLISHMENT OF INDIGENOUS PHARMACEUTICAL
PRODUCTION

There are several alteraat,ves open toe developiny countries whes con-
sidering how to mect theyr grovins requirements [or phurmaceutical products.
For some countrics wiih reiat wely small machets, ot wii) obyviously
be easier, more ccouomical and safer 1., ther te contitae o capert {inished
products rather than to try 10 vncourage the estatli=baent of cven rudimeniary
manufacturing factlities. Thest countries should continue 10 1mpourt--onn g
competitive basic--phammaccutical specialries from reputable f(oreign suppliers

until such time as 1t can be demonstrated that trey conuld etfect fairly
substantial savings i1n ijoreign vxchauge by beginning to import intermediate
products for subsequent processing. It should bLe remembered that over the
past few years, there have been ra jor declines i1n the prices oif mosy of

the more esscntial pnarmaceutical products. due 1o the expiration of o
number of important patenis and the introduction of more c¢fficient manu-
facturing techniques. I1{ thesc countries channel mos' of thear import
requirements--especially those for government neaslh programs--through a
central agency and buv many o!f the worc commonly used drugs n bulk con-

(1)

tainers, even ¢reatcr economies are pos=ible,
In this respect, although, as the Economic Commtssion for Africa has
indicated, it may be possibic to ec<tanlish a factory capable of manufacturing
25 million aspirin tablets for S5.$53,300, and that if these 25 million
aspirin tablets arc sold for $125,000, thi- will lénve a profit of §13,000
. ; . (2)
after deducting manufacturing costs and other expenses of $92, 000, It

is evident these would be tairly expeansive aspirin tablets and thatu it

(1) CF Cahiers Economigues et Sociaux, ibid.

(2) uNecA, E/CN. 14/INR/S1, ibid.




voil0 be po3zihie 10 pUy hen Cntaper [rom 3} s wirictentl suantecturer,
Vorcover, 1f, bCcaune & cack o1 demand, ondy two=thira- oi these aspirins
«uore sold, tie faciory worln ot b viablo,

The question as e wien i tevelopiug cooniry shoule become targely
yodependent of tmporsicd pharascon!? icsl speciactics and starl actively
creouraging GLiFer nalina iy viaod Gomhnbies, Joiat o wanures, o forcign
Ciems Lo anodertake  an o over-Lins Ceasifnig Chare o i SreTa CORs N0 ved iR
canufacturing pharmaceutical radacts withy, ihe.r own fiooplaerrs 1= o4 ditf-
cult one, even without the cmoL e s nroboein i prestige and fne more oh jective
pative Of restricvtily, OLII1OWSE ol JOrai o 2XOnange.

1n mucy oi the covelopwng count L 1€s sn A: oo avo Latin America, thore

SOPC NUmBErous shiall produccrs ol udugs 100 Lelore tre "therapeutia

43

"

revolution’ beogarn Lo zanifest 1tecli” oan the 193058, Srazil, ror example,
ai)ready had 30 drug manufacturing o lpoases 10 1H83 . €0 in 94T, and
186 n ‘1920.(‘) india. “akistan. Cevion and sapy otnerv geveloping covniries
o1 Asig and OLHOT parTs 0i Lhe woild hiave cehturies 0. axpertence in the
manu tacture of naturai pharsceccuuical peoiucis 1rom vecetable 2ad anamal
sourees. But most Jdeveiopiug couatries are «rill devperately 2 need of
toreign assistance i1 chey pre Lo cslaviisn g phrraaceutical industrey capable
of manufacturipg modoern dodgs.

In this respect, wost of the large, rec.arch-oricnted international

conpantes with broad product lines, who hotween them account for over

three-fourtis of the worla 5 pharnsaccul:ca: inrevations, usually prefer
ter nelay ostabiishiog sanusactuariag facilitaies in developing countries until

thev have a atrong celf-interest in doing 30,

{7) Chemicals, ibid., p. 25




Most of

ihem are reluciane vo vslaulash suonniacluldig igClilties in

a number of the smaller developing cotutric. beocause o such faciors as:

(1)

(2)

(3)

€Y

(%)

(6)
(7)

The irtroductsion o rigid nriec cortrols acd lone voriods
of "price ircezes on their wroaucts, during wnich 1o
consideratinng i3 given to tne rising couts of doing business,
Tre abrogat on o1 the recornTion 0F hatents anid hrand  adimes,
They may not be «2l0 o 1epalriate & ceasonstie proporiion
of their protits. tac r ~horenalderis wxpect them 1o be :ble
to pav ther adeqguate u.videpdns,
Problems concerrnad with the importation of adegquate guantii-
ties of 1ntermediates to allow then to nperate thesr {acilities
2

at an efficicnt oo pacity
Having in Luild plants of anecouomical size which (ne locgal
market 135 a0t biy oencugh to Lapport, and pressires to
manuiacaiarce locaily even those products which can onlv ba
economicalily manutacrturen 1 large baiches at the parent

3
conmpany's home plant.
The spectri: of poszsibic nationalization
The impesition of jow ewilings for return on investments
which penslive ¢he more ot iicient natulactarer., an
this respect, no couiiry fhas as yet cdefined what 1€ a reason-
able reiura o1 cap:ital, but in view of the fact thut the
industry .s one (o which the risks are higher than in most
manufaciu,ing indus-tries, awyching suweh lower than 15 percent
would he considered 1nadeouwate uplext the potential for

future grovwih .- exceptioral,

1-

‘2
e

e — . . i

Cf, A.V. Mody, ‘Arbitrory Piiie Freewe Hite Growin,  Cowderce  Bnmbav, Voi. 176,
L

No. 2574, April 5, 198, pp. m--i4,; 6nd
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Figure 3
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