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1. INTRODUCTION

1.1 Objectives and sgove of the study

The Lima Declaration axd Plan of Action on Industrial Development and
Co—operstion w.3 adopted at the Second General Conference of UNIDO in March
1975, and was endorsed by the General Assembly at its sevemth special
session. In the Lima Declaration the role of industry was ressserted as a
dynsmmic instrument of growth to attain a rapid socio—ecuoncmic development
of developing countries. It called for an incresse in the share of the
developing countries to at least 25 par cent of the total industriai world
production by the year 2000, It declared that developing couatries should
pay special sttemtion to priority sectors. One of the selacted priority
sectors was the phamaceatical industry.

Farthermore, smong the basic needs of the world pcpulation, health
inprovemenrt is one of the most pressing concerns. Its magnitude is compounded
by the faster grovth of the population in developing countries, which by the
year 2000 would account for about 75 per cent of the total world porulation,

Nesting this challenge requires extensivs infrastructures for health cere
and for phermacexticels' supply.

However, meeting the Lima goal in concrete terms faces two main
difficulties. First, global stucies carried out in 9 industrial sectorr show
that if past trexis contime, it is unlikely that developing countries will
sttain the 25 per cent share of tke world production. Its attainment requires
afimm comitnent to intemational co-operstion specially in the modern and
dynamic sectors such as pharmaceuticals. Secorr., mesting the 25 per cent
goal requires a large implementstion programme for setiing up ncﬁ plants in
developing countries. This programme is often thcught out in tarms of
establishing individual projects in severzl developing countries rsther than
in orgsnising $he process of devcloping the pharmaceatical industry in these
countries, The first is much easier to carry out although its piecemeal
approach does not assure the sttainment of the Lima goal, whereas the latter,
pore difficult and complex, may not only attain the Lima goal tut may become
i. strumental in bringing about qualitative and quantitative socio-economic changes
towards a more equitative and beneficial world situation, which is much the
most important.

Consequently, for a successf1l overcoming of both difficulties it is
required a 1l -nz term political aim agreed by the parties concerned Without 1it,
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it becomes rationally impossible t0 design an appropriate economic strategy,
to spur tbe necessary negotiaiions within international co—operstion schemes
axd to assess the amount, the composition and the timing of the inputs
required to attain the desired aim. -

Experience has shown that when the political aim is aissing or when both
the political and the economic objectives are the sume, then usually frustration
in the negotistions, discouragement or hardening of positions imto dead lock
situstions ocaur.

Experience has also shown that when governmmts and enterprises have a
political blue priat for the future fully understoxd st least by their lesders and
aanigers, thay have an unassailable position. Examples of these can be seen
in the cases of Brasil, the Republic of Xorea, Singspore and Bulgaria.

The process of policy-ssking and decisiocn~saking required to bring about
results entails a rsther cosplax ses of motivations and factors, some of
which, albeit important ones, are analytic. iithin those, countries are
usually familiar with their national situstion, although not to the same degree
ef accurscy in all industrial sectors,ani become progressively less familiar
at regional and world levels. '

Morioiver, since they often do not have the means for an independent
checking of the di*a obtainel at rc¢_icnal and global levels from published
scurces and contractors, they tend to take them at face value and say make
national plans on that fourxiation. This situation iz quite applicable to
the pharmacartical sector, where the sericus dsta problems are presented in
the following heeding,statistics.

In order to help in implementing the Lima goal, UNIDO set up the system

. of comsultations for specific industrial sectors. JFor tlis imustry the
process of comsmultctions has includel expe.¢ group meetings and is sbout to
hold a Global Zreparstory Meeting in order to select the issues for discussion
at the Pirst Consultation Meeting on the Pharsacenticsl Industry scheduied

for December 1980.

This report has been orepared for the Global Preparstory Neeting, in
order to present .egional and global dats and an:lysis to the ez uts attending
this mecting, 30 that thsy may appraise the regicnal and world situations
froma their ovm points of view and chcore the relevant issues accordingly.

The repozt gives an appraisal of tho aurrent situation on consumption,
productica eox trade, 3 forecast to the year 2000 baseld om twe hypothesis:




past trends and the Lima goal, axd presents the main proviems of this
industry including the perceived positions of the main actors.

1.2 Statisties

For the past two and a half years UNIDO has been endearouring to
gather statistical data on this industry st country and product levels.

Several approaches werc successively tried, ranging from consulting
fims, individnal ccnsultants, country comtacts, published sources to -
contacting the pharsacentical mamfacturers associstions (PMA). The
fractionation and comtradictions found in the data are among the worst encountered
in the nine i “ustrial sec’ors studied.

There is no authoritative world statisticss on pharmacsuticals, ard what
axists comes from three .\ain sdurces: INS that surveys sales xt pharmacy
level for .he main consuming countrie but centrally plamned qgnes, the
PNA's basel on reports from member companies, ami government sources such as
ministries, food and drug administrations. idditional sources became
available through pharmacy associations, central buying agencies, consulting
fimms and brocker's analysts,

In a last attempt to clear up the situation, UFIDO got a favourable
respouse ‘rom several PNAs through their International Federation of
Pharmaceatical Wamufacturers Associations (I ™A). Their correctel figures
of domestic sales 7lus the checkings and corrections on the basic country
dsta previcusly prepared by UNIDO, were very useful for arriving st the
regional and world tabies given in the annex.

There are four main statistical problems that bear upon the gathering
and interpretation of the data presented in the annexes:

(a) The unavailability of smthoritative data that was partly discussed
above, has been partially solved st pharmaceutical total levels through
IFPMA for amy of the major comsuning countries. However, further breakdowns
into detailed trerspeutic categories and main individual products in volume
and value were not achievel. Consequemtly, only typical estimates are gziven
for the main therapeutic categories. The market analysis at product level
is carried ocut, ar far as UNIDO knows, omnly by INS on a regular basis. However,
that informstion is unavailable for UN Organizations due t0 an agrewment




between INS and the large corporstions that effectively crestes an

exclusive "pharmacenticals data club® that has a fee of U$ 500,000 per *
sear. Nevertheless, public information produced by INS and SCRIP, the

only two specialized publications or gzlobal pharmaceutical data, were

atenmively used.

(b) The problem of nozenclature became quite a hurdle for ¢_fferent
sources present data groupal in different ways, often incomparable between
them. Noreover, there is a major difference between the dafinitions of
ethical (prescriptionecnly medicines) and non~prescription pharmaceuticals
and their practical application. Customarily ethical phammaceuticals are
grouped by PMA's without listing the type of pharmaceuticals included,
and by some govermments according to their own classifications. However,
in practice the mumber of pharmacexticals #0ld by prescription is highly
variable from country to country and from year to year, the axtreme being
several developing countries where the only pharmacecticals requiring
nrescription are narcotic amd psychotropic products.

Furthermore, the main definitions also vary including ethicals under
prescription—only, ethical over—the-courter (0TC), OTC, proprietary, limited
0TC, non=biological, etc. Additional data is given under different names
such as drugs, dosages, pharmaceaticals, medicinals, preparations, remedies,
etc, at different price levels such as ex~easamfacturers, wholesalers, retailers
with some prices at the tuying end and some at the sales end for each level of
the distritution chamnel.

Therefore, in order to introduce coberwnce in the naming of the varicus
alemaxts pertaining to the pruduction axxi consumption of phammaceuticals, it
vas prepared a schema of pharmaceutical flows givem in figure 1 and showm
under the methodology heading.

(c) Tte problem of trade data was particularly difficult for two reasons:
first, export statistics include everything down to dentist products and medical
euipment in sany countries or include cnly some elements such as preparstions, .
dosage foras axxi bulk drugs, raw asterials, etc., often without showing an
«xport bresioitown by main cstegories. Secomxi, import statistics show the same
aixture of product categories withcut separating st least pharmaceuticals from
non~pharmaceuticals, and within the first category between dosage forms and
the rest of pharmaceuticals, be it formulations, bulk drugs and intermediates,
for they also appesr lster on under the domestic production hesding, thus
saking a double counting.




Consequentiy, vased ou vhée %Yrals Troskdowm obtained for several countries,

factors were estimated in order to adjust the trade statistics available for
the remaining countries. Details of it will be given under the methodology
heading.

(d) The problem of foreign exchange variations became quite distorting
from 1976 onwaxrds for most regions because the value of pharmaceuticals had
to be given in US dollars to ensure an uniform base for intermatior-l
comparability. Consequently, countries with sironger currencies than the
dollar show growth rates higher than those achieved in their local currencies.
Conversely, countries with weaker currencies than the dollar, compounded by
higher domestic inflation rates amd devaluations, show an abnormally low
growth rate in comparison with that achieved in their local currencies. This
factor is specially notorious in Latin America. Regretably, this situation
could not be circumvented for UNIDO does not have enough country coverage on
pharmaceuticals by amount as it has by value.

The listing of these ~ain problems emphasizes the need of creating a.
UNIDC Working Group on Phammaceuticals, similar to the existing UNIDO/FAO/
World Bang Workiug Group on Pertilizers amd to the about to start UNIDO Working
Group on Petrochemicals. Their main tasks will be to prepare an authoritative
pharmaceutical data base at country level broken down by therapeutic categories
and main pharmuceutical products, and to prepare medium-term forecasts that
will serve as foundation for marke: {ransparency analysi-,

1.3 Methotology

The methodology applied covers three main areas: the structure of this
industry, the current data on consumption, trade and production by regionms,
axd the forecasting up to the year 2000.

(a) The structure of the pharmaceutical industry is presemted in a
simplified form in Pigure 1, showing the main pharmaceutical flows. It identifies
the main elemarts and flows of both supply and consumption of pharmaceuticals.
The export componemt left out from the scheme to avoid unnecessary graphical
complications, is the reverse of the import flows.

The different stages of the supply side represent the nomenclature thct
will be used throughout this report, thus emabling the reader to know exactly
the matter at hand.
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Figure 1 - Scheme of pharmaceutical flaws
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(b) The curremt data on consumption, trade sumd production was obtained

as follows:

- Prom the import data, the dosage form component was identified Jor
the group of countries showing this item in their impoit breakdown. Then
coefficrients were calculatel in relation to total imports and to their domestic
sales., Then the remaining countries that did not show heir import breakdown
were grouped according to GDP/capita and region and ¢ ~-slated with the GDP/
capita and import data aggregates of the first group of countries. Later on
their eorz;espoxﬂ.ing dosage form imports were estimated, based -on the coefficients
of the first group of countries either in relation to total imports or/and
to domestic sales, accoxding_to the more reliable data available,

- Domestic consumption was calculated by adding the imports in dosage
form to the respective domestic sales given by IFPMA and other PMA's not included in
the former®s data sheet. In countries without data on domestic sales, their
consumption was estimated in two ways. The first, when the data on wholesaler
or pharmacy sales was available, it was estimated tle proportion represented by
non-pharmacy sales (hospitals, clinics, institutions), using the following
coefficicmts: for market economy countries pharmacy/retailers sales represent
about 80 per cent of the total consumption. (Res' figures show variations between
76 per cent and 83 per cemt) For cemtrally plamned econcmies pharmacy/retailers
sales represent between 35 per cemt to 45 per cent of the total ccnsumption.

The second, that applied mainly to several black African countries where aata on
pharmaceuticals was unavailable, was estimated based on pharmacentical consumption/
capita and GDP/capita correlations with similarly developed black ‘rrican

countries for which enocugh data was available.

= The exports data was taken as given in the UN publications, taking
into account the amendments made by IFFPMA and +{rimming cut the non—pharmaceutical
component when the country's export breakdown was known. Consequently, export
data includes both dosage forms and bulk drugs/intermediates.

= Domestic production was estimated in two ways. PFirst, by adding
domeetic sales to exports for countries that have full data. Second, by
mbstracting the import dosage forms from domestic comsumption to obtain domectic
sales, and then adding to it the exports for the resaining countries.

The pharmcceutical data base thus generated covers the period 1560 to
1978 and it is, to UNIDO's knowledge, the first time that a comprehensive data
becomes available at regional and world levels,




The statistical discrepancy betwaen production and consumption is
mainly due to the bulk drugzs/intermeiiate component of the exported production
(that is the chief responsible for the double ccunting weeded out Irom the

consumption figures).

The statistical discrepancy between exports and imports reflects the
different timing of their respective official recordings at Customs cffices,
products in transit, temporary stockaging, losses, etc.

Concerning domestic production, production of free samples is not
included for it has no selling value although it appears in the respective
production cost. It is estimated that “free sauples” represent up to 10 per
cennt of total sales,

(c) The approach used to forecast pharmaceuticals consumption up to
the year 2000 is based on the cross-section country method. The method assumes
that given the dominant pattern of pharmaceutical consumption by regions, the
current medium and small sized pharmace:tical mavkets would temd to follow in
the longer term the consumption pattern of the current largest markets in the

Tespective region.

Since consumption is valued in US dollars, the selection of the time span
from which it is calculatel the dominant pattern of pharmaceuvical consumption
is ecritical. The time span chosen is between 1972 and 1976, for it represants
the sort of "intermediate™ period that may characterize the two decades ahead.
It covers from the ending of the US dollar stability ard fixed exchange ratc:.
(in 1972); through the emerging of the more marked characteristics of this
decade: floating exchange rates and apprehensive speculatiou, ‘and the rising of
producvion costs faster than prices of products compounded by twughening
government regulations; until the exchange conversions into US dollars created
sensivle distortions between stronger and weaker currency countries (arowud 1976).

The method reliss on GPF/capita by regions and their main coumtries
to be projected to the yzars 1985, 1950 and 2000 using twc sets of hypotheses.
Hypcthesis 4 depicts regional gi.wth rates requirsd to attain the Lima goal
obtained from UNIDO's LIDO model, Hypothesis B gives regional grcath rate.
using Leontieft's scenario X, sbowing {uture developments baied on past trends

alone.

Then it carrelates GD‘?/capita with phai.acenticals consumption/capi*?
for the region an the countries whose markets represemt frcm 6N per cemt %o
80 per cemt of the regional total, for the five years of the chosen period.




A test fit equation is then calculat e by regions showing the more plausible
sharmaceutical consumption path for each regiom. Consequently, the corresponding
regional consumption for the projected years is calculated basel on the GDP/
capita gwowth rates given under the two hypothes s above.

This report only presemts consumption forecasts without attempting to
put forward hypothes s of possible future production taking into consideration
t echnical, social, mtritional, environmental, etc. aspects. They will be ziven
later in the First World-wide Study on the Pharmaceutical Industry when the ongoing
analysis on health and socioeconomic aspects will be con;platd.

1.4 ZIypology

The purpose of the typology is to classify the countries in order to
ensure imtersectoral comparability and to highlight the particular characteristics
of the pharmsceuntical sector.

o this end a simplified version of the major area and region geographical
classification of the UN, Department of Economic and Social Affaires, Population
studies, was adopted. The regions considered are the following:

adopted regions corresponding UN regions
(a) North America North America
(b) Western Europe Northern, Southern and Western Europe
excluding TYugoslavia
(c) Other developed countries Japan, Oceania, South Africa and Israel
of market economies :
(d) Centrally planned economies Eastern Europe, USSR and Tugoalavia
of Eastern Europe
(e) Africa A1l African regions excluding South
Africa
(£) Asia All Asian regions excluding Japan and
Israel
(g) Latin America All Latin American and Caribbean regioms.

Although the regions are left in their geographical composition, a further
distinction between developed and developing countries is maie, and within the
former Detween market economies acuntries and cemtrally planned ones. The first
forregions correspond to the developed countries, while the remaining three
regions correspond to the developing count ries.
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2. WORLD COMNSUMPTION OP PEARMACEUTICALS

Phammaceuticals' consumption can be assessed in two ways: according
to health needs of the whole pcpulation and according to the existing demand
for pharmaceuticals.

(a) The former may distiguish three levels of health care according to
the needs of the pojalation and the degree of health coverage countries can
afford. One, hospital-based curative care relying on expensive equipment and
drugs, is mainly p.evalent in countries of market economies. Of those, only
the developed cnes can afford a universal population coverage whilst developing
countries can omly afford a fractiou of .t, around 70 per cemt for Latin
America, 25=30 per cent for Asia and 15-20 per cemt for Africa. Two, ocut-patient
health units~basel preventive care relying partly on hospital-basei care and
partly on policlinics, dispensaries amd large scale inmunization programmes,
is mainly prevalent in countries of centrally planned eccnomies, MNost of these
countries can afford a near universal population coversge not only because
this approach is substantially less expensive that the first. one tut because
they allooste a larger percentage of their naticnal budgets to health needs,
This is the case of Eastern European ccuntries, Cuba and China. Thixd, primary
health care that endeavours to make essential health care universally accessibls
to the populstion. It introduces social and economic dimensions in what was
previocusly mainly health concerns. It means much more than extending basic
health care servicee for it incorporztes social and economic goals and involves
governnental and commnity efforts towards its achievement. Its practical
application entails a thorough review of the health system and its main
components : health care delivery, environmental health and mutrition.
Consequently, the proportion of expensive medical equipment and drugs needed
would be substantially reduced in relation to the two previous Lealth care
approaches. This approach has evolvel over the years in the light of the
«perience gained in many developing countriee, and it is delivered by community
health workers. So far it has not been fully applied in any developing country
although major eclementz of it are in place in several countries. The World
Health Assembly has endorsed this drive towards primary health care and WEO
with the support of governmemts, institutiuns and other UN organisations will
strive during the next two decadss to achieve health for all by the year 2000
by putting it imto practice.
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(b) The existing demand for pharmaceuticals, that in iie main also covers
health neais although only for a fraction of the emtire population, has consumption
patterns that differ widely between countries and regions for they use various
medicines differently priced to treat fundapentally the same prevaiiing diseases.
Farthermore, morbidity patterns between developed and developing countries
are basically different. The first involves mainly non-crmunicable diseas es
linksd to particular life styles, whereas in the latter it prevails communicable
diseases linked to underncurishment, anvirommental health shortcomings and
lack of adequate immunization coverage. Field research and case studies carried
out over the past two years by UN Organizstions in many developing countries
have found ocut that pharmaceuticals consumption figures are quite in excess of
the amcunts required to meet the real health ne«ds of the fractiom of the
populstion covered by ‘health delivery systams. This is due to several factors
such as levels of affluence by populxtion strata, type of disease ard pre’erred
medicamert, cultural and social patterns in urban ard rural areas, wide spread
self-medicstion, influerce of intensive advertising, etc.

2.1 _A_ggrn’.n.l of health ne«ds

Pharmaceutical requirements based on the existing hecalth needs of populations
can be estimated in tems of prevailing disease patterns, its total treatment
in terms of clinical therapeutic standards and pharmaceaticals supply requirements
to cover most if not all of the population in need. These estimates should
later on be corrected accomding to health sare delivery chosen.

Based on WHO's health statistics, the morbidity patterms have been determined
by regions in developing countries. Annex 1 presenmts the comparative morbidity
patterns for the 25 main communicable diseases that constitute an intermational
health risk, As a comparison, Annex 2 gives the corresponding morbidity pattemn
in the United States as representative of the devedoped countries,

WHO statistics on crude morbidity by countries refer conly to communicable
diseases as reported to health institutions thus covering only a small fraction
of the affected population. Nevertheless 1t provides useful clues to relative
incidences and geograpaical concentration of diseases. Further work on
genersl morbidity, its breakdown by main categories of diseases and 1its
stratification by age groups are key factors in determining regional health
neeas and the more vulnarable groups such as children, childbearing women and
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the aged.

From there on, a seisct..on should be made anong the druss that deal
effectively with at lesst the 25 main communicable diseases and their azcunt
required should be quamiiiied in terms of total therspetic treatuient and
population coverage.

These ¢ rugs should be selected according to the criteria given in WHO's
Bssential Drugs List, and preferably from saong the 209 essential druss therein
included.

Ideally, if developing countries could harmonige their prescription
peactices, then larger regional markets could be crested for a liaited wumber
of drugs, thus enabling its economic production in the region. Otherwise ths
existing market stomisation in drug prescribing will maintain the developing
countries as net importers and/or costly producers.

However, the erradication of comsmnicable diserzes in developing countries
poses, among others, as a major economic problem t¢ the world. Although
communicable diseases wers practically erradicated from the developed countries
over 50 years ago and effective pharmaceuticals, therapies.-and immunologicals
axist for many of those diseasen, relatively little has been done to apply thea
in aany developing countries due to economic comstraints, WHO's muccessful
erradication of small pox, carried out with intemsive intemstional participstion,
is currently being spplied in its expanded Programme on Inmunization covering
6 other health scourges.

Nevertheless, poverty and limited foreign exchange resocurces coupled to
insdequate distribution of healthcare pertonnel and facilities have become the
sain obstacles. Aimnex } presents the regicnal patterns of sorbidity for the
25 main communicable diseases for countries with less than US§ 300 as income
per capita in 1977. . These are in the main the poorer countries that may not
be able to pull through by themselves in erradicsting those diseases, and
whose affect &« population was over ome billion people in 1975.

2.2 Developmeit of the denand for pharmaceut:cals

The demand for modern pharsacenticals srew it of two main developments
in medicine: the dominance of ph,siology and the theory of specific aetiology.
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(a) ™e first, marked the separation of the mind-body interrelationship
“hat for thousanmds of years dominated the healing practices of primitive
medicine men. The passage from early medical practice to scientific medicine
put the study of physiology on the forefront whilst the mind compcnent was
casted out from serious research until the advent of psychology and psychiatry.
Consequently, this split gradually comditioned physicians and patiemts that
ailments had either physical or memtal camuses, two separate departments,

By the end of the 1930's developments in psychoanalysis and hypmosis

brought the mind back imto focus.with the concept of psychosomatic, linking up

again mird with body, MNorecver, medical research found cut that at least
75 per cemt of uman illness were mentally cmu".l{

More recent surveys have shown that"about 75 per cemt o 80 per cent
of patients seeking medical attemtion have conditioms that will clear up
sayway or that carmot be improved even by the most potent of modern
pharmaceatical 1, 2/

Farther developments in macromolecular psychiaziry and experinemtal
psychology have streesel this point further.

(v) The theory of specific astiology, preserted by Pasteme and Koch,
states that particular disesses have particular causes, Thus startel off the
new discipline of microbiology which task is to discover the cmusative agents
of disease, with much of microbiology and toxicological research having been
influenced by the four postulates of Hobert Koch.

fhus it was born the principle of specific therapies tifed on the
mamfacture of chemical weapons ablc to deal with particular psthogens, active
drugs that ssarchel thair targets on their own accord without injuring anything
else. The application of specific astiology that has dominated the growth
of sodern medicine over the past 100 years, has had a string of successes from
the beginning of this century , ranging from the discovery of sarvasan to sulrha
drugs, antibiotics, vitamin deficiencies, hormones, etc. The increasing
demand for these anxd other drugs brought forth the smodern pharsaceutical industry,

1/ "Mind snd Body: Psychosomatic Medicine" and "Emotioms and Bodily Changes®
both from Dr. Helen Flanders Dunbar.

2/ *Beyond the Magic Ballet", Dr. Barmard Dixon, New Sciemtist, T September
1978, page 701.




However; specific aetiology seems to be running into trouble as

research in medicine, psychology, biology and developments in the nervous

ard brain systems have shown that mutrition, emvironment, bodily comstitution,
age and many other factors determine the pattern of cormunicable and non-
communicable diseases and individual susceptibility to them.

Moreover, the zain non-comm:nicable diseases prevalent in devalope.
countmes such as cardiovascular disease, cancer, mental illnesses, represent
areas where this theory has failed.

The above realisstion brought back inmto focus the importance of that
tvin am of medicines "the inmterpretation of ill heal:h in terms of bodily
disharmony or social deprivatiom®, A/ Research done by Professor T. NcKeown
on the decline of mortality in the UK has shown that the larger proportion of
the fall was achisved through improved mutrition and environmental health
belore acdearn aelicine could make significant coniritutioms.

2.2.1 Regicnal cvolntion‘of charmaceutical co.sumption

The development presanted in the preceding headins; shaped up by the
1940*s the modern health care system in its two main modes: urstive and
preventive care. Both are based on hospitals, dispensaries, active drugs and
inmnologicals although with different emphasis ani costs.

Mditionally, two other factcers played an importaat role in the pharmaceutical
consuaption of developing counfr.es: economic restrictions and inadequate -
distribution of health care perscimel, facilities and pharmaceuticals.

Concerning the first, a comprehensive survey carried cut in 65 devaloping
countries showed that 26 per cent of them had an annual per capita expenditure
for tatal health care of less than US$ 1 in 1975. 2/ Moreover, the total
consumption of pharmacsuticals by developing countries represented 0.78 per
cent of their corresponding GDP in 1976. Furthermore, foreign exchange
constraints further limited the mmount of dosage forms and bulk drug imports

3/ "Beyond the Msgic Bullet® by Dr. B. Dixon, Allen and Irnn, 1978.
4/ op. cit in 2.
S/ "“Health", The World Bank, Washingtom, 1975.
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and consequently the pharmaceuticals supply to populatioms. In recent
years the skyrocketing of health expenditures has forced even affluent
developedl countries to slash down costs, and pharmaceuticals have become
one of the main targsets.

Regarding the secand, in many developing countries health distribntion
systems are often inadequate due to several factors such as difficult topography,
transport defficiencies, lack of refrigerated storage facilities, delayed
inventory recording that often create "out of stock"™ situatioms, etc.
Consaquenttly, a mumber of moderately priced and effective pharmacsuticals are
not made available to the poor, no%t becanse of their price but duse to
daffici.mcioe in the distrilution system.

The consumption of pharmaceaticals by regioms from 1960 to 1978 is given
in Annex 4. The main characteristics of the demand for pharmaceaticals are
shown in Amnex 5.

In broader terms, the regional evolution of caonsumption is as follows:

Africa comprises two well differemtiated areas, Black Africa and Arad
Africa.

The former a.reaiis impoverisheld with health care baing supplied to cnly
10=15 per cent of the population mainly in urban areas. The rest relies on
traditional medicine for relief of theii ailmants. The larger countries of this
area ars promoting traditional medicine along the lines of successful Asian
countries such as India, China and Pakistan, where this type of medicine is an
integral part of their health care system. This area with roughly 2/3 of the
African population and 1/3 of pharmaceuticais demand hat the lowest consumption
level &t a bit over U 1 per capita in 1977.

The lztiar area provides modern health care to the majority of its population
with minima) reliance on traditional medicine. It is the mosi dynamic area in
this region with a comsumption level of around US$8 7 per capita in 1977.

The region as a whole has grown 12 per cent during 1570-1378 with relatively
less distortion in its consumption figures from 1976 onwards due to the exchange
rate fluctuations, Its consumption level has been steadily growing from
US $ 1.4 per capita in 1970 40 § 2.5 per capita in 1577, a 79 per cent growth
over the period. However, its regional share in world consumption diminished
from 1.8 per cent in 1970 to 1.6 per cent in 1978 and 11 per cemt reduction over
the pericd.




Asia may oe divided into three areas - the Indian subcontinemnt, the
cpen market countries ami the fast growing countries.

The first area includes the poorer countries of this region dominated
by India, and accounting for about 2/3 of the Asian population excepting
China. The largest countries in this area, India Bangladesh and Pakistan
have a sizeable modern health delivery system although it covers only around
25 per cens of the population. The massive task of extending thors services to
the asjority of the population is at the moment beyonl the economic means of
these countries. To partially compensate it, they have legalized and developed
their traditional medicine including formal studies armd special factories for
its products. In this way modern and traditional medicines pro.ide care to
the majority of the population. Its consumption level was z2round US § 2 per
capita in 1977.

The second ares includes mainly the ASEAN countries that provide health
care to about 30-35 per cent of its population. Trey partially rely on
traditional medicine producing its melicamemts in special factories although
without its comprshensive incorporation into the health system as practiced
in the previocus area. Its consumption level was arourd US § 3.5 per capita
in 1977.

The third area includes Arab Asia, the exporting counmti-ies such as
Xorea, Hong Xong and relatively advancel countries like Turkey and Iran.
They provide health care to the majority of their pcpulation with minimal
reliance on traditional medicine. It is a dynamic area with a consumption
level of over US $ 10 per capita in 1977.

The region as a whole grew 19 per cemt during 1970=78 with an upward
distortion on consumption figures dne to «tchange rate fluctuations. Its
consuaption level grew 2.46 times over the period 1970-77 from US § 1.3 per
capita in 1970 to § 3.2 per capita in 1977. Its regional share in world
consuap. .on reflected its dynamism by increasing 1.47 times between 1970-78
to 7.2 per cent in 1978.

Iatin America is the more homogenecus and relatively more developed
of the developing countries regions. It provides health care to a larze proportior
of its population with marginal reliance on traditional medicine.

The region’s growth rate betwesn 1)70-78 has been significantly distorted
due to downward distortions in its exchange rates and marked devaluations in




tuwc of its more important countries: Ai'gcxtiu and Mexico. Hence the
relative stagnation of the region betwee 1974 and 1577 when measured ir

US dollars, although measurements in their national currencies show a large
growth rate afer adjusting for inflation.

Nevertheless, the region managed to double its comsumption level
between 1970~T8 up to $ 11.2 per capita in 1978, the largest of the developing
countries., Its consulption level is about twice that of the combined consumption
levels of the other two developing countries' regions. However, its regional
share in world consumption dropped behind Asia in 1978, reflecting the
foreign exchangs distortions pointed out above.

Eastern Fuvope is a homogemeous region that provides health care to almost
the entire population using msainly preventive health methods, although there
is a yzrowing trexd, similar to Western Europe, to use other medical apoproaches
as wvell, such as herbal medicine, nsturopathy and regenerative cures, et:.
The region grev 12 per cext pur anmm between 1970-78, and more than doubled
its consurption level between 1970=77 up to UGS § 31 per capita in 1977. Little
carrency distortions affected the region for it maintained a certain stability
in relstion to the US dollar.

Develoned countries of market economies, that groups its three regions
Korth America, Hesterm Inrope axxi otber developed countries, is a relatively
homogenecus area that pﬂﬁd%&sd bealth care to its population, using
sainly curative health methods., However, Western Burope shows more markedly
than the other two regions, a hos: of melical approaches such as homeopathy,
nsturopsthy, regenerztive cures, spa resorts, herbal medicines, etc., all
flourishing although the heterodcx medical approaches require xash payments
from patients whereas the orthodox medical approach reslies chiefly on health
insurance reimburseaent.

It is the main consuming area with about 2/3 of world consumption of
pharmsceaticals. It grew 12.6 per cent during 1570-78 btut with a different
dynamisa between the regions. Of them, Japan showed the fastest market growth
tms heavily influercing the growth pattern of the other devsloped countries
region. Likewise, all the other regions but North America showed large
gains in consumption due to currency fluctuations for the major countries have
stronger currencies than the US dollar. The year 1978 was part:cularly
favourakle for Westerm Rurope.
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2.2.2 MNain therapeutical groups

Up to the 1930's the number ‘thown rharmaceuticals was relatively
reiuced. However, from the 1940's up to date the umdber of pharmaceuticals
became verv large. During the 1960's there were abou: 20,000 pharmaceniicals
in the markets of several countrier, many of which were dosage varistions of
few drugs. Frca 1970 on, fast rising health expenditures strained the health
tudgets of most, if not all countries. Comsequently, it began a cost cutting
process on pharmacenticals that is trimming its nambers to few thousand of
medicines in most countries.

In epan market countries it has been estimated that about 2,500 pharmaceuticals
formulated from around 800 drugs account for about 90 per cent of consumption.
0f these, 500 broal spectrum drugs account for over 80 per cemt of all
prescriptios,

For «xample, the Italian Prontuario Terapeutico included in Italy's Law
484 of 5 kugust 1978, lists 352 drugs in 922 formulations and 1,630 dosage forms
as those pharmacenticals therapeutically essential for a significant proportion
of the population.

All the drugs and pharmaceuticals are cetegorized by thsrapsutic groups,
with wide variations between the number of groups included in each country.
Since the market breskdown by therspextic groups is known for 20 countries,
only a typical estimate can be given by aain groups for pharmacy and hospital

use.

Table 1 gives the main therapeutic groups for pharmicy markets.
Table | Main therapeutic groups in pharmacies, average 1975-77 (in 4)
" Share of the market (4 range)

Dsrepeytic Group Developed coumtries  Developing countries
iti-infectives 9.0 = 15.0 20.0 - 24.0
Cstral nervous system 18.0 - 29.0 4.0 - G.0

Analgesics and antipyretics 4.0 = 5.5 50 = 9,0
Cardiovasculars 8.0 = 12,0 4.0 = 6.0
Vitamins and tonics 3.0 = 8.5 5.0 = 12.0
Hormones 3.5 = 7.0 3.0 = 6.0
Neoplasms and endocrine 10.0 - 13.0 6.0 - 10.0
Digestives and genitourinary 9.0 = 11.5 9.0 - 12.0
Respiratory systeam 6.0 - 10,0 3.9 - 7.0
Dermatologicals 2.5 = 6.0 3.0 = 6.0
Blood and blood forming 2.9 = 4.0 2.5 - 4.5




Talle 2 gives the main therapeutic groups for hospital markets.

Table 2 Nain therapeutic groups in hostitals, 1976 (in %)

Infusion solutiors 20.0
Anti-infectives 13.0
Psychotropics 10.0
Blood diseases/tumors 9.0

In pharmaceatical consumption there is no market dominance by one
individual medicine, although the 25 most prescribe’ pharmaceuticals on the
average account for 30 per cent of the market. However, at the therapautic

category level often between | and 5 pharmaceuticals account for over 2/3
of the total market for most categories.

2.3 Pricing of pharmaceuticals

The pricing of pharmaceuticals has become tke mair conrern for both
governaents and industry. In the developel countries, governments exert
varying forms of control cver pharmaceutical prices such as direct price
controls, flexible pricing schemes controling the levels of profit, the
maxiamization of price competition txrough encouragement of multi-source
pharmacezticals supply, differential pharmaceutical reimbursement by the
health insurance system at the lowest supply level, etc. The pricing controls
have ranged from ordering general or selective price roductioné, to imposed or
voluntary price freezes, restricted price increases without government approval,
and differential pricing systems based on therapeutic significancies or noveltiy.
In the developing countries, most countries bave direct price comtrols although
fewer countriss can actually enforce them, while many countries have other forms
of price conmtrols such as centralized buying for the emtire country needs,
public tendering for public sector needs, comtrols on imported drugs anmd
pharmaceuticals, etc. The pricing comtrols usually involve imposed price
freeses, selective price reductions, differential pricing systems for open
market pharmaceuticals and social medicines (often for free distributian or
token prices), and restricted price increases without government approval.
The industry bas shown voluntary restraint to avoid tougher governmemtal
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controls although defending its position to the hilt.

The pricing problem revolves aourd: the costing of pharmaceuticals.
Research~based mamfacturers argue that the price of pharmaceuticals bears
no relation to direct production costs, for their main expenses are on
" central costs®: research and development and overhead costs. The allocation
of these central costs to the individual pharmaceuticals represents price
transfers according to company policy. The problem is compounded further
by the need to generate enough cash flow to «lefray the skyrocketing costs of
inmediate future research. Standard drug-based mamfucturers usually go under
the price umbrella of the first group to negotiate later the price discounts
according to the circumstances for they have much smaller central costs.

Governments are seldom amenable to gramt the price transfers recuested
by indnst_ry unless mamfacturers open their company bocks to substantiate
the claims., Customarily industry prefers to keep the bocks for itself on
the argument of protecting its trade secrets. Therefore, governments have
evolvel a weighting factors approach to fix the price increases. Industry
has no choice tut to go along with them.

In the case of the developing countries, that almost entirely depend
on the international imdustry to get their phammaceuticals, drugs and
intermediat es, the industry oftem adopts a take it or leave it attitude'on
export prices. Consequently, developing countries have no real altermative.
Therefore a situation arose, whereby developing countries are strengthening
their bargaining power through measures such as cemtralized purchasing,
public tendering, etc. within the restrictions of their limited foreign 1
currency budgets, whilst the industry in general fixes its export prices
according to the company policy and to what the market can bear after
considering factors such as the economic conditions of the country, pharmaceutical

market size, currency standing, existing legislations, its market share, etc.
Hence the prices of the same pharmaceutical can be very differemt according
to the varioua suppliers, amd prices of the same pharmacentical by the same
mamufacturer can also be very differemt in various countries., This also
explains why pharmaceuticals are primari.y s2old on spot markets except for
few longer term contracts accorded to some Eastern European countries.
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3. WORLD PRODUCTION QOF rHARMACEUTICALS

The pbarmaceutical industry that contributes significantly to the
safeguarding of health and the alleviation of pain is a moderately-s:zed
industry by sectoral standards.,

The main characteristics of this industry are four: +<he production of
life saving drugs; tue development of aetiologically effective drugs for
improved therapies brought about by research; its production complexity %o
produce ever purer drugs from a multiple choice of alternative chemical
structures, processes and raw materials; and its legal position based on
responsibility and accountability for the drugs and phammaceuticals it produces,
that give the industry its functional monopoly granted and upheld oy
governments.

The success of the new therapies got the approval and emtimsiastic
consent of the public opinion, it effectively substituted most of the
existing traditional medicines, and gainea new arnd wider markets thrmesh its
key role in upkeeping the health of the more affluemt Segments of the
pozulation. Regretably its beneficial effects could not be entirely extended
to the poor due to limitations in purchasing power and often inadequate
phurmaceuticals! distribution systems. In the past 30 years the industry's
main source of growth has come from product upgrading, that is to encourage
the use of new, more effective, more expensive axxd more prefitable drugs.
Additional growth sources came from imnovative bruakthroughs mainly during
the 1950ts and 1960's that created or expandel markets, and the increase in
the :mmber and the volume of prescriptions in parallel to the rising in the

mmber of physicians.

3e1 Development of the pharmacentical industry

The modern pharmaceutical industry began early in this cemtury when
research on some dyestuffs showed promising results according to the principles
of the specific aetiology. The success of Sarvarsan against the syphillis
synthetized by Paul Ehrlich in 1911 marked the beginning of the new era of
active drugs. Before it, traditionai drugs could cure few diseases for they

relied in reducing sympthoms, easing pain and letting the body to cure itself.

However, the real advent of the modern chemotherapy was delayed for 25
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years until the discovery of the sulfanilamiae’s antibaccverial properties
in 1935, to be followed 8 years later by the imtroduction of penicillin.
A string of broad-stectrum antibiotics followed as well as many other
drug breaktaroughs in therapeutical zroups such as tranquillizers,

st eroids, hormones, cardiovasculars, etc. during the 1930's,

The impact of these advances on the social and ecoronic life were so
persuasive that the industry took for granted the approval and consent cof
public opinion on its actions. However therapeutical catastrophes traceable
to the new drugs brought public criticism and gov..mmental regulations alons
with a sharp conciousness for widespread controls on the safety and effectiiveness
ot ‘he new drugs.

Tk: elixir sulphanilamide mishap in 1337 brought in the U.S. regulations
on drug safety. The thalidomide dicaster in 1961 produc<i in the U.S. new
regulations on drug safety and efficacy through extensive clinical vesting,
and a monitoring process to regulate the developmental phase of researzh on
new drugs., These measures later on spread out on the world. Consequently,
in the last 20 years thi industry became the object of criticisms over its
economic and therapeutic performance initially in the developed countries anc.
later followed by the developing countries a. well. Since then debates over
the role of medicine on therapy and society, over the ways vo maximize the
imtroduction of new and more effective d_nxzs and pharmaceuticals, and over the
cost and financing of research and production have been the dominan* themes.
These debates could be grouped intc three broad categories:

(a) Socio-political discussions, in relation to what the public and
governments perceive a the monopolistic character and practices of the
industry, particularly concerning transfer pricing, profit levels, costs of
research compared with thcse for promotion and advertising, and the
encouragemernt of pharmaceuticals' cirerconsumption through intensive promct.on.
Furthermors, the straining of health insurince budgets on most countries have
brought increasing pressure to reduce health costs. It initially concentrated
on reducing pharmaceutical prices only, but later on it spread to reducing
in-patient hospital costs and regulxting the amount of physician's prescribing.
Additionally it is bringing a shi{t away from the expensive hospital-based
curative haalth care towards presventive care and primary health care.

The emrhasis on reducing pharmaceuticals' prices stems from the public
and the governments' perception of them in absolute terms rather than in the

vercentage price increases as presented by industry. Although pharmaceutical
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prices have grown slowlier than the general price imdex iu @Sy coumtries,
the average value of a pharmaceutical product is several times bigger than
the average value of the goods that predominate in the general price index.
Hence a one per cent increase in the pnarmaceuticals' price may be equivalent,
in absolute terms, to 5 or 10 per cem increase in the general price index.
And this difference is readily preceived by those who have to pay in hard
cash, ' '

In the developing countries the debate centers on differential export
pricing of pharmaceuticals and drugs by large mamufacturers, insufficient
research to develop nex drugs and therapies more effective against prevailing
tropical diseases, and the need to extend the benefits of modarn medicine
and pharmaceuticals to needy populations lacking from enocugh purchasing power.
Hence developing countries have enacted a host of legislations zimed at
encouraging this industry in a cantrolled way, to increase their mamifacturing
technology ard to explore ways of improving their national policies.

(b) The ethical debate that concerns the safety and effectiveness of
moderu drugs and the decisions about who shall control them. In recent years
this concern has been extended to drug quality and bioavailability as well.
Governmental regulation has been introduced in nany countries in direct and
indirect ways concerning drug safety, «ffectiveness and quality and there is
pending legislation on bioavailability. .

The main poimt of this debate is that no mamufacturer should reserve for
itself the role of comtrolling the quality of the drugs it produces, provided
that the drugs have been certified as safe and effective for human consumption.
Independent bodies should carry out the task of inspecting and certifying
the quality of drugs in the public interest, to avoid that mamufacturers become
judge ard part at the same time.

This task is being carried out in the developed countries. However, not
all developing countries have regulations on this matter, and many of those
which have quality comtrol legislation lack rescurces and trained personnel
to carry out the inspections. Consequently most developing countries still
depend on mamfacturers alone for the assurance of drug quality.

(c) The economic debate, cemtral to this industry, came \;p from the wide
ranging impact of research and development in chemotherapeutics that changed
the character of the pharmaceutical industry and helped to spread its
transnational cperation producing a de facto internationalization of production.
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Consequently a large array of often heated debates arose particulasiy
concerning the interpretation of price mechanisma, with large price differances
for bdasically the same drug and drug intermodiates; the reality of. market
competition by prices, product differentiation and diversification of
products; the interrationalization of production and the transfer of
technology conditions ; the characteristics of a market supplied by a
complex oligopolistié industry where passive consumers receive pharmaceuticals
selected by physicians and finan: ed by health insurance systems.

The above debates, compounied by expanding health services, the need
for cost constraint on health expenses, and the growth of pharmaceutical
production in developing coumntries have had marked effects on the structure of

~this industry. One of the main results on industry has been the substantial

reduction of cash flow for rescarch made ever costlier by stringent regulations,
fast rising production costs ami diminishing profits due to reiatively slower
price increases and foreign exchange fluctuations. The industry's response

has been the adoption of a strongly defensive position.to protect both the
fruits of innovation and what it preceives as a threat to its future survival,

411 the above helps tc explain the industry's cloud of secrecy on its
operations, the logics of patent defense, of differential prices and price
transfers, of brand names and marketing arrangememts, of intensive promotion,
etc.. It also helps to explain governmental actions regarding price fixing for
pharmaceuticals, regulation of profit levels, the eacouragement of generic
names, the therapeutically equivalent lists, the differential pharmaceuticals
reimbursement lists, the reduction of the mumber of dosage forms on the
market, the setting up of national formularies and basic drug lists, etc.

3.1.1 Evolution of pharmaceutical production by regions

The world production of pharmaceuticals has snown a rapid increasr. during
the past three decades. However, this development has taken place in the
main in developed countries of market econcmies that accounted for about
70 per cent of world total during the 1970's, followed by the developed
centrally planned economies with 19 per cent and the developing countries
with 11 per cent.

Annex 6 zhows pharmaceutical domestic sales for 20 large countries as
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given bv IFPMA. Annex 7 preseats the production of pharmaceuticals by

regions from 1560 to 1978. Annex 8 gives the main characteristics of
pharmaceuticals production by regions, including regional self-sufficiency,
that is *he proportion in which regional production meets regional consumption
of pharmaceuticals,

From Annex 7 it can be seen that the world production between 1560 and
1978 grew at an average of 11.3 per cent per year. From 1970 to 1578 the
world production grew 13.1 per cent per year, with developing countries
showing an average growth of 17.5 per cent for the period compared with
12.7 per cent of the developed countries. However in abselute terms, the
developed countries increased their production 6.4 times comparing it with
that of the developing countries during 1970-78.

3.1.2 Share in world production of pharmaceuticals

Ammex 8 shows that the developing countries share in the world pharmaceutical
production grew from 8.6 per cemt in 1970 to 11.7 per cent in 1978, a swaller
share than that of its consumption. Of these, the fastert growing region is
Asia where after being second to Latin Americs for over 25 years, it took
the later region over in 1977, thus becoming the largest developing coauntry
region.

Concerning the developed coumiries, Western Europe and Other Developed
regions showed the largest share gains at the expense of North America.
Of these, North America lost its first place, held from this industry's
inception on, to Western Burope in 1969 as the largest developed country
region. The later region curremtly accounta for 35 per cent of the world
production, although part of this value is due to favourable exchange rates
in relation to the US dollar. )

There is an on going analysis on production and consumption in constant
US dollars to appreciate the magnitude of currency exchange deviations and
correct the figures accordingly.

3.1.3 Production capacities

There are about 15 countries with a highly developed pharmaceutical industry,
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60 countries with an industry in various stoges or development, and remaining
countries that have none or minimal pharmaceutical production activities.

Among the developing countries, 45 countries have no pharmaceutical
production and only rely on imports; 43 countries have packaging and formulation
irdustries with few of them having some production of bulk drugs from late
intermediates, while only 7 countries have a real foundation for this industry,
tut their pharmaceutical production is carried ocut in the main by multinationals
through direct investments and licensing agreements.

The largest number of formulation plants are in Latin America accounting
for almost 50 per cent of the developing countries, followed by Asia with
about 40 per cent.

Concerning wulk drug production plants Asia represents around 50 per cemt
followed by Latin America with 45 per cemt.

3.2 Structure of the pharmaceutical industry

3.2.1 The concentration of world production

Currently therse are over 10,000 firmms in the world that may be broadly
considered as pharamaceutical .prodncera. Of these, not more than 3,000 can
be considered as compet ent pharmaceutical mamifacturers, while 110 top companies
supply arcund 90 per cemt of the world production, 100 of them in the market
economies countries and the rest in the centrally planned ones.

A recent presentation to the US Academy ol Sciences' Institute of Medicine
by IFPMA's latter president Tiefenbacher showel the degree of market penetration
or market share achieved by the leading pharmaceutical multinatiomals by
regions. They are given in table 3.

However, the identification of the world's major pharmacentical
manufacturers presents two main difficulties. One, most leading mamufacturers
are quite diversifiel with varying comtributions from pharmacenticals to
overall company sales. Consequently, these companies have substartial
flexibility in shifting costs and rescurces from one product linc to another
according to company policies in order to maintain or gain market share in
particular market segments. Two, mamufacturers are ranked according to size,
that is, onlyok'ne volume of their pharmaceutical sales. However large
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discrepancies ocour in the ranking procedure due ts various definitions
of pharmaceuticals and the nead to estimate pharmaceutical saies wnen

disaggregat ed company data is unavailable. Presumably table 3 refers to
pharmacsuticals as ethical melicines in the prescription-only category according
to the mamufacturer's definition of ethicals.

Table 3 — 1977 share of rezional pharmaceutical markets by leading

maxufacturers
Region . Market shares in ner semt to ani es
3op 10 2op 20 300 30

North America 8.7 66.6 753
West ern Burope 26.3 3.9 . 44.4
Latin America 28:4 4700 5603
Africa, Asia and

Oceania - Jd2.5 4.3 9.1
Total worial/ 27.4 43.0 " 53.6

1/ Note: excluding Centrally plannel econowmies.

Among the largest 50 companies that represented over 2/3 of the
world production in 1977, the US accounted for 48 per cent of the total,
the Federal Republic of Germany for 17 per cent, Switzerland for 12 per cemt,
Japan and the United Kingdom for 7 per cent each, France for 4 per cent and
others for 5 per cent. 6

At country level, foreign-owned companies account on average between
70 to 80 per cent of the developing countries' total pharmaceutical
production,

3e2.2 The dynamics of the industry: immovation

The engine of pharmaceutical development is the contimuous immovation
towards safer and more effective drugs to combat prevailing diseases and to

¢/ "Transnational Corporations and the pharmaceutical Industry" ST/CTC/S,
UNCTC, 1979, page 112.
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extend the life span of healthier populations.

Drugs by themselves are not a panacea and cannot do anything permanemt
unless environmental sanitation and mitrition are improved. However, its
comtribution to errsdicate disease is important, and in the case of life
saving drugs its contribution becomes critical. The sScientific framework
of drug innovation stems in the main from physiological research and specific
astiology.

Physiological research provides the basis for linking the drug's
chemical structure with.its specific pharmacokinstic properties. It shows
the biochemical and electrophysiclogical mechanisas activated by the drug
and what part of the body's orgsns oystem it attacks. Nevertheless, on
zanty drugs it is only knowm how they work but not why they work the wvay they
do.

Specific astiology establishes a cmusality relation between microorgsnisa
ad disease by using the missing factor method axd then it axtrapolates the
results of clinical trials on anizals to mumans. The missing factor method
designs «xperiments involving a defined muaber of factors ard them tests
them one by one against the disease. The *musality is proved whem one factor
is found whieh presence produces the disease and which absence or missing
produces no results. The clinical trials are designed to assess the
taxicological properties of chemical substances concerning their safety for
human use. However, the extrapolation of results on animals to humans has
two drawbacks. One, the logic of the extrapclation is basel on equating
sualler drug doses over the longer human life span to larger drug doses over
the shorter animal life span. However, thers are no causality reasons that
justify this equating when evean more, t. s larger drug doses to animals often
overrun thair body's defense system without proving if it is safe or not for
buman use in human doses. And yet, the interpretation of toxicological data
of clinical trials on animals is the dominant factor in the approval or
rejection of new drugs. FRFurthermore, the lengthier and costly toxicological
testing procedures are increasingly questioned by leading suthorities in
the field who consider that™test methods included in official regulations
were dramm in a hurry and without careful sciemtific scrutinity 1/ New and
more mimane short-term tests are available but have not yet been incorporated
into official regulations.

"New developments in toxicology", Prof. Gerbard Zbinden, Swiss Pharma,
N!‘. 9' 1979’ pp 17-21.
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Two, animal organisms however close they may be to human ones, ars
not the same, whereby results obtained with animals are not always validated
in mmans concerning drug efficacy.

There are four main sources from which almost all modern drugs have
come cut. They are:

(a) T™he analysis of traditional melicines in the search for their
active principles.

(b) The results of biological research particularly on physiological
research as explainel above., This is by far the most important source for
new drugs.

(c) The results of drug screening in its two modes: general and
Special screenings.

(d) T™e physiciants observation of patients chiefly in hospitals.

This immovate drive has brought two distinctive effects: ane, a strargly
defensive position from industry to protect, st all costs, the fruits of its
research effarts mainly concerning patents, brand-nsmes and adequste pricing.
Two, strong regulalory actions by governaents to safeguard human health and
constraint soaring health costs.

The turming point for new drug introductions and the fast rising research
costs was the 1962 Kefsuver-farris Amendoant in the U.S. It introduced
tough drug safety measures after the thalidomide disaster, new drug efficacy
seasures and a monitoring process for the developmental phase of new drug
ressarch. For instance, in the U.S. the world's iargest market, between
1940 and 1978, 1,006 new single chemical drugs were introduced iato the U.S,
market. The yearly rate of new drug introductions is as follows: 18 entities
from 1946~50, 31 emtities from 1951-55, 39 emtities from 1556-4A0, 20 emtities
from 196165, 12 entities from 1966~T0 and 10 entities from 1571-~75.

The US drug safety measures that later on spread to other developed
countries, incorporatel exacting toxicological and pharmacological data on
all phases of clinical testing om smimalr, For instance, in the last decade
documentstion submitted before a new drug could be registered was about
500 pages. In 1979, documentation requirements grew to 100 times that
amount, the exireame case being the U.S. were 70,000 pages are now required.
The developmaat of a new drug 10 years ago took on average 6 to 8 years axd
cost about US § 3 million; in 1979 this development takes from 10 to 12 years




at around US $§ 50 million, of which at least half is spemt on drug safety
research. Likewise, the dirug-kill rstio has greatly increased, for a iecade
ago from 2,000 new chemicsl entities 1 could be imtroduced into therapy;
in 1979 the correspomiing figures are 10,000 new entities for 1 new therapy.
Neanwhile, a company's market ritk has increased as fewer new drugs actually
merre from research whilst, as patents expire, increasing competition
emerges. .
In the deveioping countries there is nothing comparable to clinical
testing as required in the developed countries. Thay do accept the laiter
drug sarketing approval as a key input in their drug and pharmaceaticals
registration procedures.

3.2.] Patents and brand nsmes

Patents and brand names are the two main instruments through which
int ernational pharmaceitical mamfacturers protect the fruits of their research
efforts. The first affords a limited time protection, currently 20 years,
whereas the latter provides sort of permanemt protection to both pharmaceuticals
and asmufacturers through image-forming and braxd loyalty.

The research-based mamfacturers claia enforceable pstemt protection for
their discoveries becmuse of the relative ease with which a new drug, once
discoverwl, can be duplicsted by other mammfacturers. This duplication
often involves slight modifications to the original drug's chemical structure
without achieving significative therapeutic improveaents, and yet it may
be claimed to be a "better” drug than the original one. However, in several
cases mmall molecular caanges tc precursor drugs detected .hrough drug
screening have produced a completely new drug with effective therapeutical
uses quite differemt from those of the precursor drug itself.

Patents cover three main areas of the phamaceutical industry:

(a) Drug ertities, that protect new drugs from duplicates, concern the
bulk of the industry's research expenditure.

(b) Process technology, that protects new proeesses developed to produce
mainly pstented drugs. However, new process techrulogies are also emerging
to msmufacture patent-expired drugs.

(¢) Drug applications technology, that protects imnovations in formulation
and packaging of pharmaceuticals, including image-forminz characteristics,




Such as brand nsmes, particular color combinations, produci dispensing

&

forms, etc.

In the past, patent duration and enforcement varied widely amcng
countries, with only 12 developed countries granting, in the industry's view,
adequate protection. Industry is striving for an umiform 20 year patent
protection.

However, e«ffective as from 1 June 1978 important changes in the
Buropean and International Patent Systems came into effect. §/ Among those

changes are:

(a) the existence of a Western Buropean patent application. Of the
16 countries which signel the treaty, the majority has alreedy ratified it.

(b) the existence of an international patenmt application, that can be
filed under the Patert Cooperxtion Truty%redy ratified Dy most Western
Furopesn countries, the U,S.4., U.S.S.R, Brasil and 8 African countries.

(¢) the intarnational patent application system allows a 20 momth delay
betwean the filing of the first patent application in one country and the need
to pursue further applications in other countries. (nder the prewious system,
within one year cf the first patent filing, full applications had to be amade
in all other countries in which cover is required, at considerable expemse.

Since &t the time of first filing a company usually has only preliminary
nharmacological data, this one year grace periad may become crucial for a
company's evaluation fo the new drmg's potential before going to the expemse
of foreign patenting.

Concerning the developing countries, most of them offer inadequate or no
patsnt protection, according to industry. However, developing countries
feel constrainted by the way patents are used in the practice. The main
complaints levelled are the following:

{i) sbout 84 per cemt of patents grunted by developing countries are
foreign~owned. Of these , between 30-95 per cent of patents granted are not
used at all for production in the developing countries. This over-patenting
arises from the research-~based mamfacturers' patenting as many variations
of the original drug as possible, to difficult its drug duplication.
Nevertheless, the developing countries feecl that this position is used mainly

8/ SCRIP, May 27,1978, page 5.




to hinder the local production by pre-~empting potential competitors and %o
secure its market share uasier favourabls conditions. Consequently, the
developing countries feel that the patent laws have legalized a situaticn
that is not in their benefit.

(ii) Patents that are actually used in production frequently carry
high royalty fees, large charges for technical services axd other restrictive
clauses tying capital, tachnology , equipmemt, drugs and intermediates, export
prohibitions for products incorporating the acquired technology, and prevemting

-other activities germmame t0 the economic development of the developing countries.

The most restricting factors in licensing agreements for formlations and
bulk dmg production are: export prohibitions, compulsory pwechasing of raw
mat erials for production from the licemsor, and "tr:ﬁsfor pricing® for raw
materials and technical services. Concernirg the last, the developing countries
feel that "transfer pricing” that includes Migh "central costs® (R + D and
overheads of research~basel companies) made to be born by all consumers
including the poor, is not right for much of that expenditure conmtritutes
little to the solution of their major health problems,

(iii) The foreign exchange burden of the above costs, which are larger
that the direct production costs, applies to all developing countries regardless
of economic standing and wvhether they have national patemts laws or not.

3¢3 Tho manufacture of pharmaceuticals

This snb-qhaptc is in fact a short presemtation of some signifiacant
aspects of pharmaceuticals mammufacture. It has been prepared from an on going
work that will be included later on in the f.rst world-wide study on this
industry.

3.3,1 The stages of pharmaceutical production

The pharmaceutical flows shown in figure 1, page 6, give an overview of
the production stages of this industry. However, an upstream integration of
Pharmaceuticals mamifacture may be more useful for the developing countries
endaavouring to establish this indu ‘e

Table 4 zives the seven stages of pharmaceuticals production. Its
classification reflects a logical techno-economic upstream integration of
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local mamfacture, emphasizing the required local availability of produci:ion
inputs at each stage. However the passage from one stage of sub-staze to the

next, often emtails a quantum jump in resources needed and technological
sophistication.

1)

Table 4 = Staces of the production of pharmacenticals

-

Import of dosage forms.

. 2) Compounding based on imported drugs, usually done at hospitals and

3)
4)

5)

6)

1)

pharmacies (tinctures, ointments, lotions, mixtures, etc.)
Repacking based on imported formulated forms in tulk.

Formulations based on imported mulk drugs and/or l~cal raw materials.

4.1) Simpler formulations, such as galenicals, ointmemts, tinctures,
liquids, phytochemicals from locally available medicinal plants
ard other local raw materials,

4.2) Standard formulations, such as tablets, capsules, oral medications,
pomades and medical creams, infusion liquids, etc.

4.3) Sophisticated formulations, such as injectables, ophtalnic preparationms,
aerosols, sustained release preparations, etc.

Production of biologicals, such as vaccines and sera, blood derivatives,
plasma. It often starts with repackaging of imported bulk biologicals,
mainly vaccines ard sera.

Production of bulk drugs based on imported intermediates and the local
availability of heavy inorganic chemicals.

6.1) Prom late intermediates (fine chemicals, crude sxtracts, fermentation
products), that involve the refining and/or synthesizing the last stages of
the drug production process.

6.2) From early intermediates (heavy organic chemicals), involving the main
synthesis stages for the production of the drur.

Integrated bulk drug production based on raw materials amd feedstocks.
7.1) Fermemtation processes to produce mainly amtibiotics including i' s
enzymes, vitamins, etc.

7.2) Processing of drugs from medicinal plants and animal organs.

7.3) Integrateld synthetic production from raw materials (gas, petroleum)
to heavy organic chemicale (early intermediates), to fine chemicals (late
inmt ermediates) to bulk drugs.



Experience has shown that the passage from sub-stage 6.1 %o 6.2
is the more difficult part. Factors such as tecnological sophistication,
the need for adequate numbers of trained technical personnel, the
difficulty of getting production know-how, the pricing and availability of
some key production inputs, the relatively larger plant capacities requiring
substantial new outlets in related indurtries (cosmetics, dyes, pesticides,
ete.) or axpor\‘:s, the existence of input supplying related industries
(petrochemicals, fertilizers, industrial gases, etc.), in-house research
and development laboratories, etc. are critical elememts in this passage.
The stages of production will also be used‘ for an analysis of technological
complexities .n pharmaceutical mamifacture.

3.3.2 Te production of ulk drugs

The production of drugs or active substances can be done through three
main technologies:

(a) by synthetic and semi-symthetic processes.
(b) by fermemtationm.
(¢) by extraction from raw materials of animal or plant origin.

A fourth technology, that of recombinant DNA or genetic engineering is
developing rapidly in recent years.

(a) Synthetic and semi-synthetic processes

Over 55 per cent of the existing drugs are producsd by these processes.

They involve a multi-etage processing chain including between 7 and 12
processing levels from raw materials (basicpetrochemicals: olefins and aromatics)
throagh intermediates to drugs. It is estimated that about 40 per cemt of

the imtermediates produced has external market catlets, the remaining 60 per

cent is being processed through to drugs.

The processing chain aims at optimizing intermediates yield in the purer
state compstible to drug specifications, technological possibilities and
envisaged selling price, for production and purificition costs grow geometrically
at each processing level.

Synthetic drugs are those produced by chemical processes on chemical raw
materials, such as sulfonamides, amtituberculotics, antimalarials, etc.

Semi-synthetic drugs are those produced by chemical processeson natural
raw materials or where the processing includes both chemical ard microbiological
transformations. Some semi-synthetic drugs are antibiotics (ampicillins),

most Steroids, certain central nervous system drugs, etc.
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(o) Fermentation processes

Permeatation is used when the drug cannot be ootained by symthesis or
when a drug is more econcmical to produce by fermextation rather than by
synthesis. Fermentation relies on miciobioclogical attack by enzymatic cultures
on natural raw materials (animal or plant) although in some cases it is used
on chemical substances such as petroleum to produce single cell proteins.

The operation of fermentation plats is fairly complicats’ - d requires
higly skilled personnel both to upkeep the enzymatic cultures amd to induce
them to increase the yield or trittus.

(c) Extraction of drugs from animal or plamt ras materials

The extraction of drugs or active principles from plants and animal
organs has been achieved late in the last century. By comparison to the other
two, it is a simpler technology wut requires a high degree of hygiene mainly
regarding animal organs. From the economic point of view the axtraction of
drugs from medicinal plants is usually a more viable proposition than the use
of animal organs, provided that there is an adequate supply of quality plants.

However, medicinq.l plant cultivation and processing is a fairly sensitive
urdertaking for within a same Specie there are wide variations in active
cont ent and morphology. Moreover, timing is also important for cropping ani
extracting for small miscalculations may drastically reduce the active princivle
content of plants.

The production of symthetic drugs can be done in single-product or mlti-

purpose plants.

3. 3.3 Praluctlon costs

There is a marked difference in the production cost structure of
synthetic .and fermentation processes in their upstream integration.

In synthetic processes, its production cust structure from formulation
up to early intermediates makes a drastic change when goirg from early
intermediat es to raw materials, for the latter part represents in fact the
dominion of the petrochemical industry.

In fermentation processes, its production cost structure from fommlation
up to fermentation products makes a quantum jump when going upward to

fermentation raw materials.




Flant sizes: in broad terms, plant sizes from formulation up %0
early intermediates goes from few tons/year to about 10C0 tons/year.
However, from early .ntermediates to raw mat «cials plant capacities range
from 10,000 tons/year to 500,000 tons/year.

Investment: from fommlation to early intermediates investments range
from US$ 1 million : , 50 million. Investments required from early intermediates

¢o raw materials go from US $ 50 million to over ! villion.

Raw material inmputs: in general terms, and depending on the processes
applied, 1 kg of drug requires between 3 to 15 kg of raw material inputs.
Of 1aese, in volume terms, about 7O per cent are inorganic chemicals and

30 per cent organic chemicals.

Cost structure: concerning dirsct prodnction costs, synthetic processes
up to early intermediates are dominated by fixed costs accounting from 60
to 80 per cent of the production costs. From early intermediates to raw
mat erials variable costs dominate in about the same proportion due to the

fast ~ising prices of feedstocks.

However, specific production cost structures are difficult to assess
due to the diversity of product lines turned out by pharnaceutical
mamfacturers, usually in other chemical related areas. Consequently,
npeal®™ production costs are heavily influenced by company policies on
coet allocation. )

Table 5 gives a typical production cost of the pharmaceutical division
of a large multinational mamifacturer.
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Table 5 - Typical pharmaceutical production cost of a larre

scale mamufacturer

cost items . per cent
materia- inputs for production 10.0
material inputs for KR + D ) 6.0
purchases of technical information 6.9
other direct costs 5.0
27.0

marketing costs

advertising 5.0
distribution - :Z.O
12.0
value addsd
wages and salaries for production 10.0
R + D and technologice information 21.0
administration 10.0
41.0
Return on capital 20.0
Total coste , 190.0_

Source: UNIDC, compiled from various pablications.




4. iINTERNATIONAL TRADE

Phatmaceuticals, drugs and intermediates have a rather important share
of the total international trade. For instance, in 1373 total pharmaceutical . ,
exports were 0.9 per cemt of world total exports, a position it currently
maintains,

Concerning total chemical exports, pharmacsuticals represent aovocut
10 per cent of it, although its contribution to the balance of payments of
the main phammaceutical exporting countries is very positive. This is one
of the main economic reasons why several developed countries pr&vide incentives
and encouragement to the research-based pbarmacentical industry. In other
countries such as Pungary and Bulgaria, pharmaceutical exports are the main
component of their chemical exports.

4.1 Trade exc as

The differing evolution between regional consumption and production
patterns and intercompany competition has generated surplus or deficit balance
situations, which in turn originated the trade flows arxd pharmaceuticals
exchange patterns,

Annex 9 gives the regional axports of pharmaceuticals from 1560 to 1977.
Annex 10 shows the corresponding imports for the same period. In reading
these data, it should be born in mind the clarifications given in headings
1.2 and 1.3, statistics and methodology respectively.
Annexr 11 presemts the main characteristics of trade exchanges by regionms.
Annex 12 accounts for pharmaceutical exports flows by regions in 1975.
Annex 13 gives the correspording irport flows in 1975.
From the annexes it can be Sseen the dominant positiun of the developed
counttries that together account for 96 per cent of total pharmaceutical exports
and 78 per cent of its imports.

From the trade flows, it is noted that the bulic of trade is carried out
between developed countries regions, amd particularly the intra~regional
trade of Western and Eastern Furope. The developing countries play a minor
role in trade except as markets. To assess the share of pharmaceutical trade
in consumpti‘on, it should be compared the importance of trade weight (total

exports over production) with trade exchanges related to consumption.
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Annex 11 shows the trade weight by regions. However it is Tisky Lo
draw general conclusions from the exchange and consumption data due to the
reservations pointed out in 1.2 and 1.3, each region being a particular
case. '

Nevertheless, the following aspects can be pointed out.

(i) The ratio of exchanges to consumption in 1977 are 29 per cent for the
developed countries and the world, followed closely by the developing countries
with 25.4 per cent.

(ii) Within the developed countries the ratio is very high for Westemrn
Barope, 61.4 per cemt, whilst North America and Eastern Europe have 13.1 per
cent and 16.4 ver cemt respectively.

(iii) The high Western European ratio indicates the region's strong
dependence on trade. However, as over 85 per cent is intra~regional trade,
it shows an unmusual interdependence among the region's country members with
an inter-regional trade deperdence comparable to the other two regions in
(ii) above.

4.2 Int emational markets -

4.2.1 Commodity chemicals, they are chemicals sold on the basis of their
specifications only. Whatever their price they will always be identified by
objective specifications and not by their performance in therapy or in the
drug or formulation incorporating or made from the chemical in question.

Raw materials, inmtermediates, several common ailment drugs and most non-
prescription pharmaceuticals fall within this category.

The market for any commodity chemical can be broken down according to
the type of commercial channel through which it moves. or the mamner in which
it changes hands. The most important are merchant markets in their two
modalities: comtract and spot markets. J

For reasons erplained in 2.3, and 3.2.2., pharmaceuticals are sold over- J

whelmingly on spot markets, Fewer arrangements exist in pseudo-merchant
markets. The above illustrates the fact that the market available to a new
entrant i3 usually a smaller fraction of actual consumption and is prey to
strong competition except for patemtied products from single or limited sources.
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4.2,2 Performance chemicals, they are products bought on the vasis of

both taeir specifications and the results ottained when using them.
Performance pharmaceuticals are life saving and specialty products which
therapeutic value is rractically irrsplaceable. Pharmeceutical specialties
derive its performance from higly effective thora.pcxtié effects with fewer
count er indications,

From these fundamental differences between performance and commodity
chemicals, it can be realized that the marketing of the former requires a far
grester effort than the latter.

Thus, marketing performance pharmmaceuticals raquire, among octhers, the
following actionms:

- frequent techmical information to physicians and hospitals on
indications and counter-indications of new drugs and pharmaceuticals;

- back up of technical service laboratory;

- advertizing, both technical and institutional.

Because of the diversity of the types and frequency of cantacts needed
between manufacturer, prescriber (physician) and defrayer (health insurance
agencies), it is usually very difficult to sell performance pharmaceuticals
from a distance without having a suitable supporting organization close %o
the market able to carry out the varicus tasks mentioned above.

5. THE FUTURE OUTLOOK TO THE YEAR 2000

5.1 Methodology

When considering the future a distinction should be made between the
future - that is, the foretelling of events at any given time -~ and futures -
the axploring of plausible developments according to past and wmerging trends,
the happening of probable events, and modificestions of curremt restrictions.
The first concerns mankind and cannot be descrived in detail. The latter
pertains to the world*s economic game board for the pharmaceutical industry,
that, to a large extent, influences and is influenced by the econumi: players
or actors. Therefore it is only within the latter's approach that forecasting
is made at all postcible.
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From the array of mechanicist, deterministic and normative methods
i1t was selacted, for the purposes of this report, a mechanicist approach
based on the cross-section country method.

Details of the method were given in 1.3, methodology, that zave an
overview to all the methods used in this report. In summary, the forecasting
method determines by curve fitting calc:lations, the doninant patterms of
pharmacextical consumption for the pericd 1972-76. These Datterns are a
function of pharmaceutical consumption per capita in terms of GDP per capita
relationships,

Isprojections to 1985, 1990 and 2000 is carried cut under two independent
set of hypothesis for GIP growth while taking the UN's medium population
growth forscasts for those years., The resulting GDP per capita forecasts
were applied to the consumption patterns' functiom to fi;l:l out the
corresponding pharmaceutical consumption value. .

Figure 2 shows those pattems of pharmaceatical consuaption by
regions.

In order 10 give sufficient judging elements to the e«xperts reading this
report, full series of regiocnal evolution of GOP, population and GDP/capita
between 19,0 to 1977 are presented in annexes 14, 15 and 16.

The forecasted figures pPresented correspond only to future pharmaceutical
consumption by regions in constant US dollars of 1977.

5.2 Hypotheses to the year 2000

The attainment of the Lima Goal of 25 per cent share of world production
by developing countries in the year 2C00, can be expressed by a gruwth
relationship between QDP, populsti m and mamfacturing value sdied by regionms.
It presents in a very simplified form the basis of UNIDO*s LIDO model to
determine regional combinations of GDP growth rates.

In order to contrast the sttainment of the Lima Goal appraach, it is
required a "neatral" approach basel on the unhindered comtimuation of past
trends. Hence the selection of Leontieff's scenario X,

To ensure comparability within these two sets of GDP growth approaches,
it was selected, from the LIDO model, regional growth rates which world
aggregate is within comparable race with Leontieff's figures,
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Consequently, two sets of hypotheses were defined to be used as
exogenous drivers for estimating future pharmaceutical consumption by
regions.

Hypothesis A is based on the LIDO model

Hypothesis B is based on Leontieff's "The Future of the World Economy”
and corresponds to the passive scemario X.

Table 6 gives the corresponding GDP growth rstes.

®able 6 =~ ional GDP h rates the two main otheses

(average growth rates between 1977-2000)
(in per cent) :
Regian ‘Hypothesis 4 Hypothesis B
Developed Countries
North Americs 3.4 4.5
West exn Earope 1.4 4.5
Other developed 3.4 4.5
Eastern Europe 3.4 4-5
Developing Countries
Africa 5.2 59
Asia (excluding China) 5.9 : 5.9
Latin America 6.4 5.4

Annex 17 gives the forecasted GDP figures for the two hypotheses and
population projections for the years 19585, 1990 and 2000.

5.3 Pharmaceuticals cornsumption ocutlook to the year 2000

Based on the preceding sections two pictures of pharmaceuticadiconsumption
by regions emerge. Annex 18 presents them as well as some of the main
characteristics of future demand.




(i) Under hypothesis A, that entails the shifting of some growth dynamics
to aeveloping countries to accelerate or at least to keep their historical
growth rates, developing couniries may attain 26.9 per cent of the world
pharraceutical consumption by 2000.

(ii) Under hypothesis B, the contimuation of past irends slows down the
closing of the gap between developed and developing countries, developing
countries may achieve 21.9 per cemt of the world pharmaceutical consumption
by 2000. ' .
(iii) Considering the past regional production self-sufficiency given in
Amnex 8, developing countries sttainel 85 per cent self-sufficiency, that
represented 11.7 per cent of the world production of pharmaceuticals.

By extrapolating these trends and assuming a 95 per cuf self-sufficiency
by 2000 the developing countries? sh‘aro of the world pharmaceutical production
would be 25.5 per cent and 20.8 per cemt respectively for hypatheses A and
B. . .

(iv) However, unless the recemt ,oars' more confrontational thah
cooperaticnal attituie tetween developing countries and industry is superated,
even those results would be in jeopardy.




Arnex i Co=n ~hidite maziarme “ar the main communicitle Cliseases
in the cevelo=inz courniries - maximum numoer ¢ cases
(in thousands of cases)
Africa Asia India latin America
less India i
1. Ancyicstoniasis 88.8(63.%/2) n.a. n.z. 294.9(90.6./1;
2. Chickenpox 322.9(77.6%/9) 48.5(67.45/4) 70.0  157.5(64.52/4)
3. Cholera 55.6(71.&/4) 15.6(73.0%/1) 40.9 n.a.
4. Pilariasis 30.0(65.0%/1) 1(1008L/3) n.a. 1(74.06:/1)
5. Goaoxceal infection 11200.0(70.04/5)  264.0(82.6%/3)  114.0  234.3(73.3%/6)
£, leprosy  prevalence: 287.2(62.% /3 243.7(67.1%/3) 11565.0 n.a.
incidence: 13.56(64.7%/8) 20.1(&3. ,./_ 1431.3 12.6
7. Kalaria 81172.7(75.5./8) 2'098.2(72.9%/3) 5'166.1 383.2(67.G%/4)
8. heasles 11455.0(64.87/6)  276.0(76.1%./5) 7s.2  248.5(65.4./5;
9. humps 143.5(64.67/5) 85.7(63.5¢/1) n.a. 108.7(71.5%/¢,
10. Other venereal diseases n.a. 151.6(97.6£/1) n.a. n.a.
11, Schistosomiasis 199.9(81.7%/3) n.a. - n.a. n.a.
12, Syphilis 266.3(66.%"/4) 32.6(74.9./2) 59.1 120,0(64.5 /6,
13. Tetanus 15,0(64.7./4) 11.6 83.3 n.a. ’
14, Trachoma active 259.6(67.4°/3) 738.7(76.7%/2) n.a. n.2.
15. Tuberculosis 401.1(67.0¢/1)  T13.5(76.%./5)  472.0  170.3(62.&/¢:
16. Whooping cough 378.2(75.0./8) 132,5(65.07/4) 195.7 150.2(81.%° /7.
17. Amoebiasis 204.1(79.07/4)  254.6(65.5./1) n.a. 166.3(60.%° /1)
18. Bacillary disemtery 11100.0(63.57/1) 418.0(81.’2,4/3) n.a. 33.7(71.%./3;
19. Diarrhoeal disease 396.0(90.4./3) 165.2{65.%/2) B.a. n.a.
20. Enterities n.a. 154.9(95.4./1) n.a. n.a.
21, Hepatitis infectious 135,1(79.7%/5) 71 .2(64.57/5) 100.9 69.0(66.8./4;
22. Influenza 11403.5(79.1/3) 2'863.5(70.8%/4) 11691.0 11981.4(74.7 /4,
23, Intestinal parasitism 500.5(63.5%/1) n.a. ' n.a. n.a.
24. Streptococcal sore throat  18%.8(77.5" /3) 185.0(87.07/1) n.a. 76.3(62.5° /2
25, Typhoid and paratyphoid 53.5(63.27/4) 132.8(75. {‘/ n.a, 46.6(64.57/%,

Source: WHO Health Statistics,
IR

Yote: The figures in brackets represent %“he percer‘.age ol m:.z:.mum digeage concentration
ané tne number of countries allected.




Annex 2 - DISEASE PATTERNS/ U.S.A. (1976)

Diseaae N’ of cases
— Typhoid and paratyphoid fever . 23,000
-~ Bacillary disentery 13,200
~ Amoebliasia ' , 3,000
-~ Tuberculosis ° . 32,100
- Streptococcal sore throat 394,500
- Chickenpox 184,000
~ Neasles 41,200
~ Hepatitis (infectious) : 33,300
- Kumps 38,500
- Syphilis 71,800
- Gonoococoal infections 10002 ,000

Source: WO Health Statistics.
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ANEX Y= S ~ilizative -atierns 3¢ mosaidity Ly lmslis Sar SL1tA - D74 230miFiAs anth Atz than CTA IO,
prsiiibiney

xiin SJrm.nmi

.

12,3 2r:m3ces (Cor !5T0-15T9)

¥ 37 countries

iPopulatizn affvcted ( i3

Fawm cowntrias

1)
X
Hl
o
P
’

)
o

1
o or ' H e -
Diseases cases | | A I ea el
(103) ! asa Africa ‘l.hzerrcal As:a  tafrica L.iseri¥ Asia Afriea I
e | | ! 5
- iacylostomizs.s .2, aa. & 1 a.a. 2.9 4.7 - Ru.anda l L.
- Chickenpox 1.7 4 15 - 8%4.2 166.9 - india Ur=néa ! 2.7
' Zaire l
- Cholems s 1 - | e8s3z2 ;o 02 ;- Indonesia - i1s
; india :
- Pilarissis 20.0 ‘ - 2 1 - 8.1 4.7 - Certral Africani 15.¢
Rezublic
- Gomococeal infect:on 1,967.1 2 14 t 740.1 91.7 4.7 India Umnda 12.7
Kali
Zaire
= Lagrosy prevalezce § 2,131.9 5 9 - 860.2 36.1 - India Upser Yolta 22.5%
incidence 154.0 4 8 - T8.1 58.2 - irdonesis - 1.9
= Nalaria 13,083.7 [1 15 1 834.9 132.8 4.7 Indin Cganda 134.5
Indonesis laire
Upper Volta |
= Neasles 1.023.8 b] 19 - T26.8 118.6 - India Ugzanda 12,1
. . Zaire
Aadagasear
- Min3s 110.7 3 1 - 195.4 88.8 - - Sudzan ).§
ZaiTe
Uganda
« Other venersesl disesses n.8. a.8. 0.8, n.8. n.s, n.s, a.8. n.a, n.a. -
- Schistomnissis 193.0 n.a. § n.a. a.a. 3.2 a.8. - Sudea 6.9
- Szzhilis u8.3 1 11 1 608.1 18.8 ? India Sudan 3.5
Xadagascar
- Tetaaus 9.8 4 4 - 84.9 46.2 - India - 1.1
- Trachoms active 433.9 1 (1 - 30.1 1.6 - Suras - 10.3
= Tuterculosis 1,039,0 8 1 1 993.0 15.0 4.7 Indis Sudan ; 8.0
-~ dbcoping caugh 4%5.1 4 3 1 155.0 15.4 4.7 India - i 5.4
- imeblas:s 718.2 7 10 1 176.4 | 13.7 4.1 - chad borous
bppor- Tolza '
Hali i
- 2aeillary disenmtery 1,25.6 6 14 - 252.8 131.4 - Bangladesh ;  Sudan ! 3.9
: Afghanistan i |
- warrhoesl disnase 4.5 2 4 - 1.5 | 12.0 - - | Toe | 224.3
I Chad i
. Central African '
Republic |
- Interities 2.5 1 8.8, n.s. 15.8 - 1 - Afghanistan P - : 1.6
- Zesatitis izfectious 189.2 5 8 - 654.3 | 144 | - Indis S | 42.5
- I!nflienzs ’ 4,114.9 1 8 B 890.0 72.0 4.1 India ' Taire D a56.3
Indonesia | i
- Intestina] parasitiio 463.2 .. 3 a.a. n.a. 8.0 n.a. - Twanda i $79.0
Central African '
Repudiic
- 3%Testocnceal sore 165.5% 2 4 - 1%5.2 1. - - i s
iy - 5 51.9 Upper Tolita 23.5
- Typaoad and 120.8 [ 1 1 310.9 8.5 4.7 Pakistan Sudan 2.1
Aamtyphoid ’ Zaire
Average: 8.

fyirce: WHO Health Ztagistics.

Tte: 1/ Haiti is the only Latin Azerican country in this category.




Annex 4 - Contumplion ofJnhar.naceut;oalu at_ex-marufucturers'/ CIF import current prices { Millione of tig dollarn)
Years 1960 1965 1970 9N 1972 1973 1974 1975 1916 TN (1‘173)
["H1

Reriony
Developel
Count 1 24
- Market Foo.
s Noith America 3,824 5,024 1. 1417 8,208 9,047 9, 154 10,254 "W, 12,128 13,18 14,565
® Weutern Burope 2,302 3,13 6,827 1,839 8,602 10,649 12,287 13,990 15,020 16,4%4 19,745
s Other Jdeveloped 522 - 4,077 2,765 3,7 4,453 6,10 1,185 71,458 8,922 9,627 10,460
+» Centrally l‘lannol“

Fueo.
* Eastern Burope NA NA 54295 6,017 6,829 1.750 8,700 . 9,761 10,812 12,029 13,117
Tota) Developed a) a) .
Countries ] 8,616 12,81 22,654 25,181 29,11 )M,284 38,406 42,1392 46,8062 51,428 57,687
Devaloping
Count ri es
» Africa NA® NA 4617 507 533 602 606 186 £ys %94 1,12)
s Amra Suoludmg : .

China NA NA 1,257 1,467 1,71 1,965 2,852 2,618 ), 164 4,100 L2
8 Latin America NA NA 1,335 1,608 1,961 2,474 3,040 ), 232 3,184 3,97 3,470
Tot:)l Developing
Gozntn e - — 3,059 3,582 4,205 5,041 ' 5,978 6,836 74447 8,606 10,020
dcrid fotal 9.848‘) 14,564“) 25,712 28,763 33,33 39,325 44, 384 49,228 54, 329 60,094 61,901

Source: UNIDO, calculated from various

1)

Not e; y

sourcea and IFPMA data,

uvstimatey basol on the growth rate of the developed countriea of market economies® regiona.




Annex 5 - Main cliarsoterictics of the demand for pharmuceuticals by repionn
) \
Recions Average Growth Rate Consumption levsel Share
) usg/per Capita
60-70 T70-75 15-18 1970 1915 191 1970 1915 1978
% » % % % % % % %

Develooel Counlries

~ Market Faconowies

North America 703 7-6 902 33-8 46-7 54.1 3001 22-7 2".4

Western Parope 1.5 15.4 12.2 20.5 40.7 47.6 26.6 28.4 2951

Other daveloped 18.2 21.8 1.9 19.2 46.8 3.8 10.8 15.2° 15.4
- Centrally Planned

_l-;snnonl e

Eastern Burope NA 13.0 10.3 14.5 25.6 *31.0 " 20.6 19.8 19.3
Total developed 10.1 13.3 10,9 S 210 37.8 45.1 88.1 86.1 85.2

Developing Countries

Africa NA 1.0 12.6 1.4 2.1 2.5 1.8 1.6 1.6

Auvia (excluding

China) HIS 17.5 20.4 . 1.) 2.} 3.2 4.9 5.7 1.2

Latin Amorica NA 19.)} 7.1 5.1 10.7 11.2 9.2 6.6 H. 0
Tctal developing . NA 17.4 13.6 2.0 3.6 4.4 11.9 1} 9 14.8
World total 10.1 13.9 11.3 9.8 16.)} 19.2 100.0 100.0 100.0

Tsurce: calculated baswd on Annex
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Aunex 1 - Uroluction of Pharmaceuticalo at kEx—-mwmfacturers' Current Prices (Millions of Ug dollars)
Year. 1960 1965 1970 197y, 1972 1973 T4 1975 16 Y91 1418
ety

Reraons
Developel
Countryen
- Market Feo.
» North America 4,025 5,208 8,155 8,640 9,523 10, 332 11,044 12,027 13,104 14,369 19,870
*» Westem Bkarope 2,028 4,630 8,472 9,728 10,923 13445 15,035 17,062 19,100 21,196 ?25,41%
* Olher developed 569 1,1} 2, TN 3,062 4,305 59956 6,929 7,174 8,583 9,241 10,00}
~ Centrally Plamne!

tco, .
= puitom Furope NA NA 5,614 6, 80 1,241 8, 18 9,322 10,27 11,247 12,33 13,447
Total Develoepol a) a)
Gountries 9,563 14,14) 24,972 21,810 31,992 38,101 43,130 AT, 52,034 57,14} 64,759
Daveloping
Countries
» Africa NA NA 10 157 176 199 226 264 BY IV 304 A6
* Ac1a (excluding

China) NA NA 1,075 1,255 1,460 1,706 2,002 2,409 2,91) 3,621 4, 319
*latin America NA NA 1,140 1,410 1,702 2,294 2,858 },06) 3,019 ), Wl 3, 186
Tolal Beveloping .
Cooulrien — -- 2, %i 2,042 3,418 4,199 5,005 5,812 6,330 1, Y2 8,941
World Total 10,625 2) t5.654‘) 27,30 30,652 35,410 42,300 48,216 53,146 58, 364 64,529 13, 306

fourcer UNI), calculated from the consumption ard trade figures, anncxes

a)

Note:

estimatl en




——‘mﬁ_

anner - Main chavacteristicn of the production of pharmacenticals by rorionu
< iy
e onn Average Growth Rate Share Production Self Maficieney v
60-70 10-75 15-10 1970 1915 1978 1970 19715 V910
% % -k % : % % % * *
Duvelopul Countrioen
- Market Fcooomies
MHorth America 1.3 8.1 9.7 29.9 22.6 21.6 105.) 107.6 109.0
West ern Birope 11.6 16.1 12.5 3.0 )16 N.7 124.1 127.6 oy
Olher devalopul 17.4 ' P 1.1 10.0 13.5 13.6 90.1 96.2 ¥5.6
- ¢entrally Planned
biunomy el .
saalern Burope NA - 12.8 9.4 20.5 19.3 18.3 106.0 105.2 1024
Total developmd 10.1 13,6 11.0 91.4 89.0 88.3) 10.2 111.6 1.
Developing Countries
Africa nA 1.0 16.) 0.5 0.5 0.6 29.5 33.6 17.0
Asi1a (excluding
Chana) RA 18,2 20.% L9 4.7 9.9 85.5 68,2 84,3
latin America NA 2.1 1.3 4.2 5.0 5.2 86.0 94.0 Y5.2
Tutal beveloping NA 19.7 1)1 8.6 .o “.g 171:2 85.0 65.)
Morld Total 9.9 14.2 1) 100.0 100.0 100.0
fource: oalculated based on Annex
Notc:l/ Production over consumption. i ’ *




taner 9§ - Fiports of Pharmiacesticals at Qurrent FOD Priceu {Millions of U3 dollars)
Toars 1960 1965 1970 mm 1972 197} 1974 1975 1976 Wi 1918
Pe 0an
Dbeveloped
Countrien
~ KHarket FEno.
» Jorth America 286 276 459 44 515 . 677 857 936 1,07 1,105
s Western RPurope 614 8715 1, N 2,126 2,614 3,490 4, 366 4,809 5,242 6,120
s Other developal n 67 104 1)5 172 2)) 290 25) 298 353
= Centrally Plannes

reo.
* pastoin Burope 53 162 359 422 5N 606 109 84 7192 874
Total beveloped
Leunteren 984 1,300 2,7V) N 3,832 5,006 6,222 6,912 71,40} 6,532
eveloping
* Africa HA KA NA NA NA NA NA NA 25 15
s Aoin (excluling

China) NA 18 5 62 690 05 125 1)) 148 169
* latin America NA k) 51 66 65 91 125 135 " 140
Total bevelopinue
Count cren _— 49 108 128 125 176 250 260 314 340
World Total 94 1,429 | 2,82 3,245 3,951 5,102 6,472 7,180 1 | e

toarca; UNIDO, basel on the UN Intemational Trade Statistics, UN Annual Review of the Chemical Induntry, IFPHA sand other sourceu,

a
Rote: ) estimat o



fuiey 10 -

Imporln of Phammavouticals st Current CI¥ Irices (Millions_of US dollars)

5919

Yoo 1900 1965 1970 1973 1972 1913 1914 1975 1976 W11 Vo7
F;._l_-xun.'l
baw ..lo;ue!
vt
- Karketl boou,
* Xorth America 63 99 166 202 244 9 3517 Mo 445 598
* Yeit -t urope 294 53 1,25 1,308 1,805 2,352 2,84v ),180 35 3, N5
* Gtnor developol 53 1 356 384 40 517 109 708 62) Yy
~ Cantrally Flannel

Fea, ’
s Lyntam Burope 105 215 40) 459 53 639 168 890 956 1,100
Tolw) jnevelopad *
Craurt Lol 515 975 2,160 2,43} 3,026 3,847 4,615 50‘88 5,135 6,562
Developing ’ '
Counuryay
* Alrica n n 7Y T\ 392 443 505 575 661 ™m
* &3is (eraluding .

thina) Wi nA NA ¥A 22) 262 3ot 38 4% 550
s Letin Amevica N LT NA A 309 N 492 527 522 9547
Tota) Develcping
TowntTion — — - -~ 924 1,102 1,304 1,470 1,619 1,800
Marad tatal 9ot | 1,650 | 2,604 | 3,009 | 3,950 4,949 6,648 e | s

Zutirces UNIDO, banol on the UN International Trade Statistics, UM Annual Roview of the Chemical Industry, IFPNA an othaer sources.

a)

Hotes

-

vutisates Lasul on the developud countries® imports and total sxporte growth rateu.




Anner " -

Hain characteristics of trade exchange of phammacentioals by repgions

Herdonn 1972 1971 Trole Neight Growth Hate
_— Export/production Kxport Import
Txport Import Balance kxport import Balance w2 1975 YY11? W2-11 Wiz-1M
Develepad Countries
= Niarketl Economioa
North Aserica 519 244 0'211 1,188 558 .+ 9597 5.4 1.8 8.2 18.1 19.2
Nestorn Firupe 2,614 1,805 + 809 6,120 3,905 + 2,13 239 27.4 28.9 18.5 V7.2
Othar developed 172 441 -~ 269 35) 98 -~ 565 4.0 3.5 3.8 15.5 15.0
. ]
- Centrally Planned
Roonoad e
Fartem Barope SN 53 -9 8174 1,100 - 221 1.3 8.1 T 10.9 15.9
Total developal ), 8132 3,026 + 806 8,532 6,562 + 1,970 12.0 14.6 14.9 1.4 16.7
Devaloping onutries
Alvica nA 392 — 35 ™ - 6Y6 — - 9.6 - 13.)
Auln (excluding . '
China) 60 22) - 16) 165 550 - M5 4.1 5.) 4.6 22.4 19.0
L-tin America 6% 09 -~ 244 140 5N7 - 447 1.6 4.4 4.1 16.6 1)1
Total devolopine 1?5 024 - 799 A0 1,860 - 1,528 3.6 4.6 4.6 22,2 15.0

Source: UNTNO




Annex 12 - pparmaceuticaln wxport flowe in 1975,
(percentage)
North b
To Ansrican Heutern Southern Other Centrally
devrloped Furuvpean  Furopuan developed planned latin
Frem . countries countries ocountries  ocountiries  economicu America Africa Asia Totnl
Rorth American
developed countrien 9.8 26.7 11.7 17.3 0.5 18.7 3.0 12.3 100.0
Lastorn Buropean '
countrice 4.1 49.6 9.8 6.9 1.8 6.5 11.0 10.} 100.0
southern Furopean _
countrioy 1.9 * 40.) 6.7 4.4 9.4 9.3 8.2 13.8 100.0
Other deviloped counlrleﬁ 14.5 25.4 3.6 15.1 1.0 6.1 3.0 10.9 100.0
Centrally plannad
economies 0.7 4.9 1.6 0.6 92.2 n.a. n.a. n.a. 100.0
tatin faerica 3.3 36.2 18.2 12.) - n.a. n.a. n.a. 106.0
Africa - 10.0 90.0 - - n.a. N.a. n.a. 100.0
Asia 8.5 26.) 4.9 60.} - n.a. n.a. n.a. 100.0

Sourceunt  UN-Yearbook of International Trade Statietics 1977.

UN Supplement of the World Trade Annual, 5 vol, 1975

OFCD Trudue by Commodities, 2 vol, 197%



Amex 13} - Pharmaceuticals jmport flows ip 1975
(percentage)
North
To American Western Southern Other Centrally
developed Furopean European developed planned Latin
From countries countries countries ocountries economies America Africa Asia
I'orth American
developed countries 22.7 8.1 16.4 26.1 0.6 31.4 4.4 15.3
Hestern Furupean
ccuntriesn 50.6 80.0 72.7 54.8 12.4 57.9 87.6 ¢7.8
[}

Southern Furopean :
countries 10.3 6.9 5.3 3.8 6.7 8.8 7.0 9.7
Other developed countrieq 6.2 1.5 1.0 4.2 0.2 1.9 1.0 7.2
Centrally planned )
economieu 1.1 1.0 1.5 0.7 80.1 n.a. n.a. n.a,
Iatin Amorica 7.2 1.0 2.4 1.7 n.a. n.a. n.a. n.a;
Af"ica - 0-7 - - N.a. N.8&, Nadde Nele
tsia : 1.9 0.4 0.7 8.7 n.a. n.a. n.a. n.a.

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Sources: Ull-Yearbook of International Tradoe Statistics 1977
UH Supplement of -the World Trade Annual, S vol., 1975
QFCD Trade by Commodities, 2 vol., 1975
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Arnexs 14 - Pvolution of QIR by Regions at currvnt pricen (j06 U8 dollarn)
Rorrd NN 1960 1965 1970 197 1972 197) 1974 1975 1976 (1')11 \
— ‘!l.’tt
M:q\mml
Countryus
——-— ket

Tronomi eu
s Borth

America 544,47) 742,150 | 1,068,607 1,161,867 | 1,282,324 1,434,400 | 1,566,844 | 1,699,27) 1,906, 346 2,091,631
o Yastemn ’ .

purcpe 324,270 512,855 761,038 866,634 1,033,415 1,307,378 1,456,660 ] 1,701,208 1,762,552 1,991,190
® Other .

bevolopet 12,486 131,981 263,460 303,028 M1,24) 529,447 602,61) 646,754 716,076 857,501
- Csntenl)

71;:;01.:] o,
® Prttern .

Karope 154, 362 263,884 476,588 529,160 586,271 611,995 T4, 384 762,215 874,337 Y, 00)
Tutal Develepet 11,099,591 1,650,870 | 2,5M,T713 | 2,065,709 | 3,283,253 | 3,949,220 | 4,350,721 | 4,809,490 | 5,259, 31 5,929,015
beveloping
Comlries
* Africa 27,034 39,6135 57,205 63,874 13,002 91,2)) 122,961 136,18 148,747 147,423
. taa)) 82,270 119,521 156,737 168,402 188,006 248,132 351,201 33,208 432,942 606,119
® Latin America ] 65,558 91,417 150,682 166,277 180,93 229,287 296,15{ 340,915 369, 185 Wo, 079
Total Nevalopind 174,862 | 250,57) 364,624 398,553 442,019 568, 652 770,993 860, M 951,474 1,114,499

I Yorld Total i‘.zi‘]!z!é}u. A1200,440 1202360370, 0 12882262, 1. 011254212..] 923172822, (.. 501200 114, 0.8 6692000 . [ 6,200 705, L [ T 10 210

Souvae:r UM National Accounts for 126 ocountries,

Motes 1) excluding Qhina,




e e S —

kvelution of the Population by RegionuAi103)

AR b B
foars 1960 1965 1970 1971 1972 1973 1974 1975 1976 V91

. T:;f“;é
L xnlxltg
- harl'sl

koo uini e
* North Amecrica 200,955 216,821 228,920 231,420 233,540 2'35.430 237,330 239, 390 241,570 243,4
* Wextern buvrope 301,783 320,298 333,230 335,560 337,880 340,020 341,770 343,260 344,280 345, 3
* Other duvoloped| 123 957 132,415 145,100 147,590 150,030 152,640 151,370 159,440 161,590 163,6
- Conlrally

Plarnd! teo,
# Easteen Furope 328,517 349,138 366,130 39,280 372,440 375,510 378,710 31,920 35,060 e, 3

Toiai Developell 955,272 | 1,018,672 | 1,073,360, 1,083,850] 1,093,890 | 1,103,600 | 1,112,900 1,121,940 | 1,120,350 1,1 ,6
Duveloping
Countrices
* Africe 226,165 254,829 330, 985 337,180 342,480 | 355,580 365,770 375,920 Ws,280 400, !
* Asia 1) 831,459 941, 321 969,150 | 1,102,110} 1,129,320 }1,156,640 | 1,183,410 }1 213,230 1,240,560 |1,2¢6,C
s Latin America 198, 228 231,583 263,270 279,630 278,010 285,710 213, 380 301,550 310,110 ny,t

Tot al . . '

Developing 1,255,852 | 1,427,733 11,563,405 | 1,719,520 | 1,749,810 }1,797,930 | 1,842,560 }1,890,700 | 1,935,950 [1,485,"

World Total 2,211,124 ¢ 2,446,405 | 2,636,185 | 2,803,370 | 2,843,700 2,901,530 |} 2,955,460 | 3,012,640} 3,067,300 {3,123,

imrce: UN, Tvatiotical Yearbook for 125 countries

1)

Not ¢;

cxcluding China
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funex 16 - Fvolution of the G per cg»lt‘ at Current P'rices Ly Rerionn
Yearw 1.0 1965 1970 19N 19712 1973 '. 1974 19715 1976 Wi
Resionn

Puvalopatl Countrien

~ Market Bconomies

* Lorth America 2,129 ), 420 4,667 5,030 5, 480 6,10} 6,611 7,109 1,845 8,462

* Western Purope 1,073 1,602 2,205 2,581 3,057 3,845 4,260 . 4,960 5,124 5,113
s Other developal 564 583 1,994 1,280 1,597 2,202 2,486 2,649 2,917 3,529
- Centrally Plannel

Eco.
s Eastern Purope 469 156 1,307 1,4 1,576 1,807 1,911 1,99 2,21 2,946
Total Developel Countries {1,150 1,619 2,397 2,619 3,901 3,519 3,911 4,206 4,655 9,229

Developing Countries

* Africa : 120 155 173 190 21) 256 3¥% 162 385 408
. asia V) 99 127 161 153 166 214 296 ns 349 418
* Latin America 31 395 572 594 , 650 802 1,012 1,1 1,19} 1,104
Total Doveloping Countries 139 176 23) 2y’ 25) 36 419 455 An 592
World Total 576 716 1,12 1,161 1,300 1,555 1,730 1,800 2,02 2,218
Sources: UN National Accounts and UN Statistical Yearbook for 129 Countries. Not e ‘)uoludlng China




2omer UV = Fovecant of 600 and popmlation up to the year 2,000
Reicionu ol (in million UH dodlura of V977) - Porulution {in willvon:)
Hypothenis & lypotherio B .
19895 1990 2000 s 1490 2000 1449 1990 L0000
Develeovel Countyies
Eamtat Peononien
Horth Amgc.ca 2,740,909 3,219,644 4,525,076 2,983,051 3,TV1,424 5,173,046 204,45 211,924 10T, 0GY
Mestem Birope 2,602,602 | 3,076,171 4,291,500 2,812,525 | 3,529,642 | 5,401,737 360,814 39,925 36,t4)
Otier developel 10120,579 | 1,324,479 1,850,335 1,219,575 | 1,519,812 | 2,)60,222 185,036 199, 331 23,339
Contrally Plannel .
l_'i" A Ri) '
Fistern burope 1,290,906 § 1,525,894 2,131,718 1,405,037 1,750,931 2,719,114} 405 464 417,75 443,529
Totul davelopol 1,755,017 | 9,166,180 12,805,431 8,440,188 110,518,009 \é, 334,148 1,216,749 1,264,961 1,370, 7V2
Bevercping Countries
Afriza 201,154 ¥%62,262 601,423 296,473 394,880 700,527, 476,535 536,931 680,114
Avia (excluding
Chisa) 950,794 | 1,217,042 2,655,595 958,794 | 1,271,042 | 2,265,505 | 1,662,417 | 1,945,900 | 2,06,423
Latain Awerica 625,63) 853,155 1,506,516 500,112 154,591 4,276,794 413,196 4AL),676 662,179
Total developing 1,809,581 | 2,492,459 4,45),444 1,635,379 | 2,426,519 | 4,242,826 | 2,552,148 2,906,160 4,009, ¥,
Morld Total 9,620,658 |11,659,647 17,258,875 10,275,567 12,944,528 | 20,576,514 | 3,768,847 4,230,149 | 5, ¥0,6:2

Jource:

UNIDO, population figures taken from UN “World Population Prospects as assensed in 1973%,
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Voo W Feresant ot Uha el for phatmacent Leals by rerionn
—
Rechens ) Vypotheuin A Hypothems
Contumpl jon of Averane Magicet Connumpt fon of : Avevape Kivrk et
Fhiwacenticalo Nrowth sharve Flivrmaneuticendn Orowth HIHY X
{willion US dollars of rate (%) (midlion US dollura of rite (#)"
1911) () 19117) (%)
19415 . 1990 2000 1Y77-2000 1985 1990 2000 1905 1990 2000 V9TT-2000 | 1985 1950 MU

ii--v-ylt.'.-t-‘

Har el oo,

Bosth Amacien [ 16,823 | 19,394 | 25,938 2.9 21.2 20,5 19.0 ] 17,916 22,339 | »,09 3.9 21.2 21.5 20.0
Vertoun baepa 117,510 | 19,920 | 26,014 2.7 22.4 21,1 19.1 | w,625} 22,017 | 3,644 3.6 22.0 21.2 4.9
Olher developol § 15,574 | 18,592 | 26,458 3.6 19.6 9.7 19.4 | 18,041} 21,620 | 34,377 4.4 22.3: | 2.0 1.6

Centeadly
DI

Plicwed Meo,

Ewlemm Bavops | 13,619 15,754 21,214 2.9 17.2 16.1 15.6 | 14,6371 17,14 | 26,45 4.0 17.2 V7.0 V6.6
Total devalopst § 63,526 13,660 99,624 e 80.1 10,0 73.4 | 69,279] 03,750 |124,257 4.0 81.7 0.9 m.
Leveloping

Lountriet

AMirica 2,292 2,924 4,150 5.0 2.9 3.1 3.5 2.,406] 3,176 [ 5,52) 5.7 2.0 1.0 LY
Avia {excluding .

China) 1,096 10, 314 18,212 5.7 9.9 10.9 1).4 1,096] 10,314 | 18,212 51 Yy.) 10.0 1.4
Iatin Amerien 949 1,521 13},67Y 6.1 Al 8.0 10.0 S 2211 6,77'!_1_ 15,174 5.2 6.2 ('L:)_ .0
Total developlne] 14,111y 20,7159 36,641 5.0 19.9 22.0 26.9 | 15,929] 20,213 | 4,909 9.9 1. 19.9 MLy
Horld total 19, WY 94,419 | 136,265 3.7 100.0 100.0 100,0 | 04,0008]10),963 159,166 A.} 100.0 1.0 10,0

RELLICH ult oo,
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