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This pathbreal<..ng book provides. for the 
first time. an up to date comprehensive 
study of pharmaceuticals - one of the 
most profitable and dynamic industries in 
the world 

The pharmaceutical industry's immense 
success 1s evident in its records of profit· 
ability and the flood of life-saving drugs 1t 
has produced. And yet the industry 1s 1n 
the m1dsi o! a ma1or restructuring process 
involving mu1•1ple forms of spec1allzat1on 
and growing mternat1onal1zat1on Govern
ment regulators and pharmaceutical firms 
both face severe challenges in dealing 
with these and other developments. None 
of these challenges will be greater than the 
need to improve consumer confidence in 
industrialized countries and better access 
to essential drugs in the developing world 

Attention is given to the growing links 
between the multinationals and the many 
small and medium sized firms •Nhich 
operate alongside them. The discussion 
takes into account conditions 1n both 
industrialized and developing countries 
and highlights important inter-relat1onsh1ps 
between n and D, production and 
marketing. The analysis is based on 
detailed information obtained by UNIDO 
statisticians on production. trade, invest
ment. cost structure and other important 
features. To serve the study a database 
was constructed from the responses of 
national statistical offices in more than 100 
countries. The result is a body of empirical 
evidence which permits a much more 
comprehensive and detailed account of 
the industry than is usually available to 
readers. 

The book will be of great interest to govern
ment officials and representatives of 
special interest groups concerned with 
health care, public policy and related 
issues. It will be essential reading for 
corporate executives and managers in 
pharmaceutical companies. In addition, it 
will be an important reference tool for 
university researchers with an interest in 
industrial economics. 
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The views expressed in this publication are those of the authors and 
do not necessarily reflect the views of the Secretariat of the United 
Nations Industrial Development Organization. The description and 
classification of countries and territorie::; us\!d. and the arrangement of 
the material, do not imply the expression of any opinion whatsoever 
on the part of the Secretariat concerning the legal status of any coun
try. territory, city or area. or of its authorities. or concerning the 
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system or degree of development. \Vhere the designation "country or 
area' appears in the heading of tables. it covers countries. territories. 
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Explanatory Notes 

The following classification of economic groupings is used in the text, 
and in most tables, in conformity with that used by the Statistical 
Office of the United Nations Secretariat: 'Developing countries' in
cludes all countries, territories, cities and areas in Africa (except 
South Africa), Latin America, East Asia (except Japan), South Asia 
and West Asia (except Israel). 'Deve!oped market economies' in
cludes Northern America (Canada and the United States of America), 
Europe (other than Eastern Europe), Australia, Israel, Japan, New 
Zealand and South Africa. 'Centrally planned economies' includes 
Bulgaria, Czechoslovakia, the German Democratic Republic, Hungary, 
Poland, Romania and the Union of Soviet Socialist Republics. (For 
purely statistical reasons, Yugoslavia is listed in several tables as a 
domestic market economy.) Unless otherwise specified, 'world' ex
cludes Albania, China, the Democratic People's Republic of Korea, 
Mongolia and Viet Nam. In some tables the classification may differ 
slightly from the above, depending on the source cited. 

Unless arranged otherwise for statistical reasons, countries are gen
erally listed in alphabetical order. In listings and tables, inclusion or 
exclusion of a particular country may have been dictated by consid
erations of the availability of comparable data; it does not necessarily 
express a judgement concerning the stage reached by the country in 
the development process. 

The Federal Republic of Germany, which is cited very frequently 
in the present publication, is referred to as 'Germany, Federal Repub
lic of' in listings and tables (United Nations usage). To avoid unnec
essary awkwardness, however, this form is used only when five or 
more countries are listed together. 

Unless otherwise indicated, 'manufacturing' includes the industry 
groups listed under Major Division 3 in Indexes to the International 
Standard Industrial Classification of All Economic Activities (United 
Nations publication, Sales No. E.71.XVII.8). 
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Mention of commercial enterprises does not imply endorsement of 
those enterprises by the United Nations. 

International Standard Industrial Classification of all Economic 
Activities (ISIC) code numbers are accompanied by a descriptive title 
(for example, ISIC 352: 'Manufacture of other chemical products'). 
For considerations of space, however, the description is sometimes 
shortened (for example, ISIC 352 may be described simply as 'Other 
chemical products'). 

Dates divided by an oblique ( 1970/71) indicate a crop year or a 
financial year. Dates divided by a r1yphen (1970-5) indicate the full 
period involved, including the beginning and end years. References to 
dollars ($) are to United States dollars, unless otherwise stated. Refer
ences to tons are to metric tons, unless otherwise specified. 

Annual rates of growth or change are based on data for each year 
throughout the period indicated and are calculated using a semi
logarithmic regression over time, unless otherwise specified. 

In tables (i) apparent arithmetical discrepancies, such as percent
ages that do not add precisely to totals, result from rounding of basic 
data or from differences in rounding of figures known to different 
degrees of precision; (ii) three points ( ... ) indicate that data are not 
available or are not separately reported; (iii) a rule (-) indicates that 
the amount is nil or negligible; (iv) a blank indicates that the item is 
not applicable; (v) a minus sign (-) before a figure denotes a deficit or 
decrease, unless otherwise indicated. 
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1. The World's Pharmaceutical 
Industries: A Global Map 

The foundations of the modern pharmaceutical industry date back to 
the development of orthodox methods of drug research shortly after 
the Second World War. Although the industry's history is compara
tively brief, its accomplishments are impressive. A flood of life-sav
ing drugs has emerged from the world's laboratories over the past 
four decades. By combating many fatal diseases and eradicating others. 
drug producers have helped to alter mortality patterns in many parts 
of the world. 

These achievements alone would be sufficient to make the industry 
a worthy subject for study. However there are a number of additional 
reasons why it merits a detailed investigation. One is the highly politi
cized environment in which drug companies operate. Their perform
ance, whether measured in terms of product development, prices, 
safety or efficacy, is a vital determinant of health. Regulations vary 
from country to country, but all governments intervene extensively to 
ensure that national standards are met. 

The attitudes of consumers and regulators hardened when several 
drugs were belatedly found to have disastrous side-effects. The indus
try's proponents and critics now tend to operate in a highly-charged 
atmosphere where questions of policy and practice are depicted in 
narrow and stark terms. Pharmaceuticals, however, embodies a com
plex and highly interrelated set of activities. Many issues can only be 
addressed in the rather broad context afforded by a study of this type. 

A second noteworthy feature is the industry's unique configuration. 
The development of powerful new drugs led to an explosion in de
mand. demonstrating the crucial role to be piayed by research and 
innovation. Producers were just as quick to recognize that the market 
value of new products could be protected by patent and promoted 
through the use of brand names. This combination of research prowess 
and marketing power helps to explain the industry's internal structure. 
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At one end are large teams of organic chemists. biochemists. bio
physicists and pharmacologists who use all the tools of modern science 
in their search for new drugs. At the other are huge - and highly 
competitive - networks for distribution and promotion which operate 
in markets where performance is closely monitored by governments. 
Sandwiched between these two crucial parts of the industry is the 
production of drugs. 

The industry's unique blend of scientific knowledge. manufactur
ing skills and marketing tactics means that most issues must be seen 
from more than one perspective. Accordingly the discussion in this 
book spans a number of disciplines and its contributors are drawn 
from several different fields. They include specialists in pharmaceuti
cals and chemistry, economists with a particular interest in industrial 
organization. international trade and health, and business analysts 
concerned with matters of corporate strategy. 

A third noteworthy characteristic is the extent of internationaliza
tion and diversity which exists. A great deal of the industry's research 
and production occurs in only a very few countries. However the 
markets for drugs are global and companies have begun to scatter 
their operations around the wor~d as they have grown. The types of 
pharmaceutical firms are just as varied and diverse as their markets. A 
small number of companies dominate every phase but the industry's 
membership is actually very brge. In addition to the multinationals 
and their subsidiaries, it includes many small and medium-sized firms, 
niche producers and other specialists identified by their research and 
marketing strengths or by the specific types of drugs they produce. 
The extent of internationalization and firm specialization is growing, 
although most issues tend to be discussed in terms of only a few 
countries or a particular subset of firms (usually the multinationals). 
The priorities of this book are somewhat different: special attention is 
given to conditions in developing countries, while the role of small 
and medium-sized firms is examined along with that of the multina
tional. The reasons for this orientation are obvious, given that an 
international organization has provided the resources and support for 
the study. It is also justifiable in view of the industry's significance for 
consumers and governments in developing countries. 

One final point about the book should be made before we conclude 
this introduction. Most drug companies are extremely secretive and 
the markets they serve are highly fragmented. Because of these char-
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acteristics. the amount of information which is available on the indus
try is limited. A high priority has been placed on the compilation of 
data relating to production, trade, investment, costs, research spending 
and other important activities. The intention is not to produce a snap
shot of the industry at a recent point in time. Such information would 
be of limited use since the industry is at present in the midst of a 
major transformation. Instead, the purpose is to gain some impression 
of long-term changes in key parts of the industry which can then serve 
as some guide for analysis of issues and prospects. 

These priorities mean that a great deal of time has been spent in 
gathering empirical information. One of the main sources has been 
the UNIDO data base. The data base has been constructed from the 
annual responses of national statistical offices in more than 150 coun
tries. Additional information has been collected from industry-spe
cific literature, national producer associations and studies carried out 
by government agencies and international institutions. Company reports 
served as a third source of information and a special data base was 
developed in order to utilize these statistics. Finally UNIDO operates 
a large programme of technical assistance for the pharmaceutical 
industry in developing countries and is active in promoting links 
between these companies and others in industrialized countries. Infor
mation collected in the course of this work has also been used. 

The following section sets up a framework for the discussion in 
later chapters. A broad outline of the pharmaceutical industry is pre
sented and some indication of the study's priorities is given. 

A TYPOLOGY OF PHARMACEUTICAL INDUSTRIES 
AND PRODUCTS 

Several of the world's major pharmaceutical companies can trace their 
lineage back to the nineteenth century, although the industry itself onJy 
began to assume importance after the Second World \Var. Its growth 
over the past few decades has been remarkable. World production 
(measured in 1980 dollars) has increased more than twofold since 1975 
and in 1990 stood at $150 billion. Roughly 60 countries now produce 
at least $100 million worth of pharmaceuticals each year. The markets 
for drugs have grown almost as rapidly. On a per capita basis, world 
consumption rose from $17 in 1975 to $29 in 1990. 
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Such figures are impressive but they do not provide an accuratc
picture of the industry's geographical configuration. In fact the bulk 
of the world's pharmaceuticals arc manufactured in a very few indus
trialized countries. The pattern of drug consumption is much the 
same: over three-quarters of all medicines are sold in industrialized 
countries. with the remainder being purchased by households in de
veloping countries. Pharmaceuticals has clearly begun to assume an 
international character but the industry is still not a global one in the 
sam1...' sense as textiles. food processing, clothing or even steel. 

The contrasts are equally great when attention turns from countries 
to firms. A small number of about 50 multinationals account for two
thirds of the world's production and exports each year. The largest of 
these is Merck. The company's revenues in 1990 \verc S7.7 billion, an 
amount exceeding the entire pharmaceutical production of Latin 
America in that year. Alongside these giants are thousands of small 
and medium-sized drug firms. More than two-fifths of the companies 
operating in industrialized countric.<.; have annual sales of less than 
S25 million and the proportion is much higher in developing coun
tries. 

The variety of products which the industry produces is another 
important feature. About 20 000 different medicines are sold in huge 
markets like the United States or Japan. More than 10 000 products 
are available in the bigger developing countries - for example, Brazil. 
Mexico or the Republic of Korea - and the number is almost as great 
in many smaller industrialized and developing countries. It follows 
that the degree of product differentiation is great, depending not only 
on product characteristics but on methods of distribution. aspects of 
national policy and the effectiveness of promotional campaigns. 

Not surprisingly several products are available in each country to 
treat a particular ailment. Not all are of equal importance. however. A 
single product may account for as much as a quarter of total sales and 
the five largest suppliers may claim two-thirds of the domestic market 
or even more. For certain diseases the same products dominate the 
market throughout the world. but in other cases the leadership changes 
from one country to the next. 

The foregoing are only a few of the many characteristics which 
attest to the industry's diversity. The list is sufficient, however, to 
suggest that generalizations about various aspects will be applicable 
only to specific parts of the industry. Such heterogeneity is particu-
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larly important when issues of public policy, corporate strategy or 
cost structure are considered. In order to facilitate the discussion in 
following chapters. a country typology has been developed. 

The country typology singles out three types of drug producers: 
large, integrated corporations, innovative companies and reproductive 
firms. The integrated corporations are multinationals engaged in all 
three stages of drug production - research, manufacture and distribu
tion. These firms are distinguishable in several ways. First, they are 
exceptionally large; annual sales are at least $200 million and in many 
cases exceed $I billion. Second, integrated firms place a particularly 
high priority on product development, generating the new molecular 
entities (NMEs) which are essential for their research and production 
activitits. Third. they adhere to several well-defined methods of op
eration. Patents are secured for inventions at global level. medicinal 
chemicals are distributed through subsidiaries and licensees. interme
diate inputs are purchased only from approved vendors. and pharma
ceutical preparations are generally sold under brand names on the 
private market. 

Innovative companies are easily distinguished from integrated 
companies. They are capable of discovering and developing NMEs 
but typically produce patent-expired drugs. Annual sales are modest, 
ranging between $25 and $200 million. Revenues of this magnitude 
are not sufficient to fund the massive research programmes and distri
bution systems that the vertically integrated corporation operates. 
Instead the innovative firm that develops an NME will usually resort 
to licensing arrangements to market the product abroad. 

The lack of significant research or distribution facilities does not 
mean that the innovative firm is excluded from international markets. 
Some operate a few foreign subsidiaries, while others maintain scien
tific and trade offices in overseas markets and participate in joint 
ventures with foreign partners. Many are significant exporters. either 
selling drugs directly through their own channels or through interna
tional trading houses on the open market. 

Reproductive firms complete this characterization of pharmaceuti
cal companies. These are either small. family-owned enterprises or 
publicly-owned companies of medium size. Lacking any in-house 
research capacity, they utilize the scientific and technological knowl
edge developed by others to manufacture their product. It follows that 

·- the drugs they produce are not protected by patent. The operations of 
a 
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reproductive firms will differ in several ways, however. Special pack
ing materials and some of the inputs (for example, active ingredients) 
are purchased either through international tenders or from approved 
suppliers while the medicines themselves are sold under brand names 
or as cheaply-priced generics. The sales efforts of reproductive firms 
are divided between the private and public market. although the latter 
is frequently the more important. particularly in developing countries. 

The characterization of firms described here is not exhaustive (see 
Box 1.1) but it is sufficient to yield a reasonably accurate typology of 
the world's pharmaceutical industries. Four broad groups of national 
producers can be identified according to the types of firms that exist in 
each country. Table 1.1 indicates the membership of these four groups 
while Table 1.2 gives some general indicators for production. exports 
and consumption. 

The countries with the largest and most sophisticated pharmaceuti
cal industries are those in category A. The prominence of this group 
rests on two cornerstones. First, all types of firms exist in each of 
these countries but it is the large, integrated corporations which domi
nate in every case. The leadership of these companies is the main 
reason for the group's overwhelming contribution to world produc
tion and exports. The share of exports has declined but this does not 
mean that the competitive impetus has shifted to other parts of the 
world. Most of the integrated producers are multinationals with large 
foreign investments in other countries which are members of the same 
group. Exports, therefore, have not kept pace with production because 
foreign subsidiaries have taken over some of these markets. 

The second factor explaining the industry's heavy concentration in 
these countries is the fact that their own drug markets have grown 
exceptionally fast. Levels of per capita consumption increased dra
matically between 197 5 and 1990 and are many times greater than 
those in other parts of the world. Several reasons for this are explored 
in later chapters, but two of the more obvious factors can be men
tioned here. One is the fact that the populations of these countries are 
aging rapidly. As this occurs, demand shifts towards more expensive 
types of medicines and the frequency of drug consumption rises. The 
other is that the governments of these countries established very gen
erous systems of public health care when national incomes were rising 
and the proportion of elderly was comparatively small. The public 
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Box 1.1 Small, research-based drug firms: a unique group 

One group of firms which is not considered here consists of small and 
medium-sized companies engaged in research-intensive activities. They are 
founded in order to exploit a single or a small number of patents for the 
development of a unique drug. 

The most important of these firms are engaged in genetic engineering. The 
drugs they produce are not really NMEs since they are generally identical, or 
very similar, to substances which occur naturally in the body. The best-known 
of these firms are Biogen, Biotech, Cetus and Genetech. All were founded at 
an early stage of product development as joint ventures between academic 
centres, venture capital entrepreneurs and/or integrated pharmaceutical firms. 
Such firms typically incur operational losses at early stages of operation since 
their research expenditures exceed revenues earned from royalties (see Box 
table 1.1). Modern biotechnology firms may launch patented products at 
home and conciude licensing arrangements for international marketing. Most 
become targets for acquisition once their particular product is established in 
major markets. As a result many are now becoming more closely integrated 
with mainstream firms in the pharmaceutical industry. 

Another. much smaller subset consists of firms such as Alza, Elan and KV 
Pharmaceuticals which specialize in the development of new therapeutic 
systems providing controlled-release oral and transdermal pharmaceutical 
preparations for new and established drugs. Still other firms offer products 
and services to the pharmaceutical industry on a contractual basis. These 
firms may specialize in synthesis of new compounds, in vivo studies, product 
registrations and so on. 

Box table 1.1 Characteristics of small and medium-scale pharmaceutical 
firms (US$ millions) 

Operating R&D 
revenues Profit spending 

Company (headquartered) Year $ $ % $ % 

Alza (USA) 1988 84.2 17.0 20.2 29.4 34.9 
Biogen (USA) 1988 30.2 1.2 3.9 24.2 80.0 
Chiron (USA) 1988 21.7 11.2 51.8 28.1 129.9 
Genetech (USA) 1988 334.8 20.6 6.1 132.7 39.6 
Genetics (USA) 1988 29.7 -11.2 -37.9 47.6 160.2 
Elan (IRE) 1988 10.6 -3.4 -32.5 2.2 21.2 
Liposome Technology (USA) 1988 4.9 -3.3 -67.1 6.3 128.1 
Liposome Company (USA) 1987 4.0 -6.3 -155.1 8.0 199.1 
Nova (USA) 1987 14.3 -4.4 -31.0 13.2 92.0 
Pharmatec (USA) 1987 0.8 -1.9 -251.7 1.9 253.5 
Praxis (USA) 1987 13.0 0.3 2.1 9.8 75.0 

Average 49.8 1.8 3.6 27.6 55.3 

Source: Pharmaprojects (1989) . 

7 
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Table 1.1 A typology of the world's pharmaceutical i:1dustries 

A Countries i1:ith a sophisticated pharmaceutical industry and a significant re-
search ha.ff 

Belgium 
France 
Germany 
Italy 
Japan 

Netherlands 
Sweden 
Switzerland 
United Kingdom 
United Stat\!S 

B Countries with innovative capabilities 1 

Argentina Ireland 
Australia Israel 

Mexico 
Portugal 

Austria 
Canada 
China 
Denmark 
Finland 
Hungary 
India 

Republic of Korea 
Spain 
USSR 
Yugoslavia 

C Countries/areas with reprnductive capabilities 

C 1 Those producing both therapeutic ingredients and finished products 
Bahamas2 lndonesia3 

Bolivia Macau 4 

Brazil Norway 
Bulgaria Poland 
Cuba Puerto Rico 
Czechoslovakia 
Egypt 

Romania 
Turkey 

C2 Those producing only finished products 
Afghanistan Democratic People's 
Albania Republic of Korea 
Algeria Dominican Republic 
Angola Ecuador 
Bangladesh El Salvador 
Barbados Ethiopia 
Belize Fiji 
Benin Gambia 
Brunei Ghana 
Cambodia Greece 
Cameroon Guatemala 
Cape Verde Guyana 
Chile Haiti 
Colombia Honduras 
Costa Rica Hong Kong 
Cote d'Ivoire iran (Islamic 
Cyprus Republic of) 

Iraq 
Jamaica 
Jordan 
Kenya 
Kiribati 
Kuwait 
Lebanon 
Lesotho 
Liberia 
Mad:igascar 
Malawi 
Malaysia 
Mali 
Malta 
Mauritius 
Mongolia 
Morocco 
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c::. continued 
\1ozambique Saudi Arabia Tunisia 
'.'vlyanmar Seychelles Uganda 
Namibia Sierra Leone United Arab Emirates 
Nepal Singapore United Republic of 
New Zealand Solomon Islands Tanzania 
Nicaragua Somalia Uruguay 
:\!iger South Africa Venezuela 
Nigeria Sri Lanka Viet Nam 
Pakistan Sudan Yemen 
Panam'1 Syrian Arab Republic Zaire 
Papua New Guinea Taiwan Province Zambia 
Paraguay Thailand Zanzibar 
Peru Tonga Zimbabwe 
Philippines Trinidad and Tobago 

D Countries/areas without a pharmacewicu.l industry 
Andorra French Guyana New Caledonia 
Antigua and Barbuda 
Aruba 
Bahrain 
Bermuda 
Bhutan 
Botswana 
British Virgin 

Islands 
Burkina Faso 
Burundi 
Central African 

Republic 
Chad 
Comoros 
Congo 
Cook Islands 
Djibuti 
Dominica 
Equatorial Guinea 
Faeroe Islands 

Notes 

French Polynesia 
Gabon 
Greenland 
Grenada 
Guadeloupe 
Guam 
Guinea 
Guinea-Bissau 
Iceland 
Laos 
Libyan Arab Jamah. 
Liechtenstein 
Luxembourg 
Maldives 
Martinique 
Mauretania 
Mayotte 
Micronesia 
Nauru 
Netherland Antilles 

Niue 
Oman 
Qatar 
Reunion 
Rwanda 
St Kith and Nevis 
St Lucia 
St Vincent-

Grcnadines 
Samoa 
San Marino 
Sao Tome and Principe 
Senegal 
Suriname 
Swaziland 
Togo 
Tuvalu 
US Virgin Island 
Vanuatu 
Western Samoa 

9 

Each country in this group discovered and marketed at lea.st one NME between 
1961 and 1990. 
2 Firms produce therapeutic ingredients (medicinal chemicals) for export. 
3 Every foreign-owned factory is required to produce at least one therapeutic 

ingredient within five years of start-up. 
4 Hovione's (Portugal) subsidiary produces antibiotics and corticosteroids for ex
port. 

Source: UNIDO . 
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sector at present accounts for more than half of all drug expenditures 
in all of the countries in Group A except the United States. 

The world's leading producers dominate every phase of the industry 
but nowhere is their leadership more pronounced than in the field of 
research. Unlike the production and distribution of drugs, research 
centres have not migrated to other parts of the world. This phase of 
the industry is highly centralized, being located either in the country 
where the firm is headquartered or in one of the other industry lead
ers. Several of the governments concerned are active supporters of 
research, sometimes providing funding which exceeds the sums spent 
by the country's multinationals. The combination of public and private 
funding has borne impressive results. More than 90 per cent of the 
new drugs which the industry has marketed since 1960 were discovered 
and developed in one of the countries in category A. 

Among the countries in group B the industry consists only of 
innovative and reproductive firms. The fact that large, integrated firms 
do not exist in this group means that research, production and distri
bution capabilities are modest in comparison with the industry lead
ers. Innovative companies have begun to compete more aggressively 
in export markets, however, and it is here that the group has its 
greatest impact. Several members of the group - Austria, China, Den
mark, Hungary, Spain and Yugoslavia - are now among the world's 
20 largest exporters, though only China boasts levels of production 
approaching those in France, Germany or the United Kingdom. 

The pharmaceutical industries in group C are populated solely by 
reproductive firms. They may be locally-owned firms, subsidiaries of 
multinationals or joint ventures between indigenous and foreign com
panies. The countries in group Care not originators of new drugs and, 
if they were, there would be no overseas facilities for disuibution. 1 In 
several of these countries the firms do no more than produce the 
finished product from imported inputs. The extent of foreign owner
ship varies, depending on the country's policies, the size of the market 
and the strategies of the multinationals. In some instances foreign 
subsidiaries claim no more than 20 per cent of the domestic market, a 
figure which is not much different from that in many industrialized 
countries. In other countries, they account for a much larger propor
tion of that market - occasionally more than three-quarters. 

Very little can be said about the last group of countries in this 
typology. Production is nil and the domestic market, which is very 



Table 1.2 The global pattern <~lplwmwcelllical production. exports and co11swnptio11, 1975 and /990a 

Country group 
(no. of countries) 

A Countries with a sophisticated 
pharmaceutical industry and J. 

significant research base (I 0) 
B Countries with an innovative 

pharmaceutical industry ( 16) 
C Countries/areas with reproductive 

capabilities (91) 

D Countries/areas without a 
pharmaceutical industry ( 43) 

Share in world 
production(%) 

1975 1990 

60 69 

28 22 

12 9 

Share in world 
exports (%) 

1975 1990 

78 68 

19 27 

4 5 

a All figures are based on data in 1980 dollars and refer to pharmaceutical preparations. 

Per capita co11s11111ptimz 

(in 1980$) 
1975 1990 

65.8 150.5 

9.6 12.2 

7.4 9.4 

5.4 8.2 

Source: Table 1.1 and UNIDO, based on data reported by national pharmaceutical manufacturers' associations; IMS; United Nations. 
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small. is serviced entirely through imports. The average level of per 
capita consumption is comparable to that in group C but the amounts 
of medicines consumed in some countries are only half this figure. 

One last point remains to be noted. The typology described here 
does not explicitly take into account the multitude of products nor the 
degree of product differentiation which exists. The terminology and 
product nomenclatures used within the pharmaceutical industry are 
overlapping and frequently confusing to all but the industry specialist. 
Much of this terminology can be avoided, though certain product 
arrangements figure prominently in the book, and it is helpful if the 
reader is aware of these from the outset. 

Table 1.3 sets out four types of product arrangements which re
appear in later chapters. The first of these is indicative of the forms of 
competition which exist within the industry. The development of a 
new drug begins with the identific<.<tion of an Nl\1lE, which is also 
ref erred to as a new chemical entity (NCE). These compounds are 
usually patented as soon as they are discovered - even before their 
usefulness, if any, has been determined. Over 95 per cent of NMEs do 
not survive the subsequent battery of tests designed to determine 
safety and efficacy but those that do eventually lead to a new, or 
improved, drug. 

Large, integrated firms must have a steady stream of new or im
proved drugs to justify their huge investments in research and distri
bution. It follows that countries with a highly advanced and fully 
integrated pharmaceutical industry (that is, group A) are the main 
source of new drugs. Between 1960 and l 988 roughly 2000 NMEs 
were successfull.y marketed as new drugs; over 90 per cent were 
produced by integrated corporations or innovative companies based 
in one of these ten countries. The remainder were developed by inno
vative firms operating in one of the countries in group B. 

In the case of multiple-source products. price rather than product 
efficacy or originality is the basis for competition. All these drugs are 
referred to here as generics. No internationally accepted definition of 
the category exists, but for purposes of this book generics are re
garded as drugs which are no longer protected by patent or are non

patentable. The global market for generic drugs in 1991 was $ 15 
billion, or roughly 8 per cent of world sales. 

Two types of generic products are noted in Table 1.3, depending on 
whether a non-proprietary name or a brand name is used. National 



Table 1.3 Alternative groupings of pharmaceutical products 

Form of competition 

I. Single-source drugs: 
Innovative medicines produced from 
NMEs or NCEs 

2. Multiple-source drugs: 
all of these products arc regarded as 
generics. Some arc sold under a non
proprietary name. Ochers arc sold 
under a brand name in order lo 
distinguish the product from 
therapeutically equi valcnt versions 
distribu1ed by competitors 

Source: UNIDO 

End-use 

l. Medicinal chemicals: 
Intermediate products produced by 
synthesis, fermentation or extraction 
from natural resources 

2. Pharmaceutical preparations: 
finished produces such as tablets, 
injections, solu!ions and capsules 

3. Diagnostics: 
a heterogcnous group of finished 
products derived from chemical or 
biological sources 

4. Biologicals: 
mainly consist of vaccines such as 
those used for the prevention of 
childhood diseases 

Cho.ice-maker and distrilnttion channel Type of market exclusivity 

1. Prescription drugs: 
supplied by retail pharmacies. 
hospitals (publicly or privatcly
owned), physicians and other outlets 

2. Over-the-counter drugs: 
produces vary depending on national 
regulations; they may be distribu1ed 
through several different professional 
and commercial outlets 

3. Parapharmaceutical products: 
homeopathic versions may be 
obtained through pharmacies; special 
outlets arc sometimes available for 
traditional medicines produced in 
factories 

I. Patent-protected: 
includes NMEs, innovative 
extensions and patentable 
chemical variations as well as 
patents on 1cchnological processes 

2. Other policy measures: 
1emporary monopolies for new 
drugs: ownership control 

3. Firm-specific measures: 
control of key medicinal 
chemicals; development of 
sophisticated manufacturing 
knowhow 



·-

14 The World's Phamwccmical Industries 

and international bodies assign non-proprietary names to each drug 
and a manufacturer is free to select one of the<.;e to identify its prod
uct. Thus it is possible that several manufacturers will be producing a 
drug that is identical both in name and therapeutic qualities. Accord
ingly competition is purely in terms of price and product availability. 
Other firms competing in the same market can choose to differentiate 
their vc1sion of the product from others by using a brand name which 
must be registered with a government office. 2 

Pharmaceutical products may also be described according to their 
end-use. Four bruad classes of drugs are identified in this manner 
although only two - pharmaceutical preparations and medicinal 
chemicals - arc considered in this publication (see Box 1.2). The most 
common forms of pharmaceutical preparations are tablets, injections, 
solutions and capsules. These arc finished products which are known 
to all consumers and are produced by integrated. innovative or re-pro
ductive firms alike. 

Medicinal chemicals arc a more important but less familiar part of 
the industry. 1 hey arc the active ingredients used to produce the drug. 
Many medicinal chemicals arc widely available since they are pro
duced from organic chemicals which are purchased on open markets 
and well-known technologies arc used in the production processes. 
Known as commodity medicinal chemicals, these inputs are manufac
tured by all three types of firms considered here. 

Medicinal chemicals other than the commodity versions are not so 
common. Some are NMEs which are patent-protected. Others are not 
distributed because they are critical to a firm's profitability or because 
their manufacture requires sophisticated methods of synthesis, fer
mentation or extraction. Companies with access to and mastery of the 
key technologies often regard these chemicals as strategic inputs since 
their availability accords the producer some advantage over competi
tors. Both large, integrated companies and innovative firms prefer to 
manufacture these inputs in-house to ensure that they have a secure 
'captive' supply. Innovative firms are not always in a position to 
adopt this approach, however. They may lack the necessary expertise, 
the costs of environmental protection can be too high or the quantities 
required may be insufficient for the firm to produce economically. 

The third product arrangements in Table 1.3 are recognized differ
ences in distributional methods. When pharmaceuticals are pictured 
in terms of the distribution channels and choice-makers (that is, the 
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Box 1.2 Diagnostic and biological pharmaceuticals 

These two types of drugs are not considered in this publication. Diagnostic 
products consist mainly of kits to determine fertility, blood glucose, 
gastrointestinal bleeding and so on. The markets for these products are grow
ing as consumers have become more sophisticated, but use is still confined to 
a small number of industrialized countries. In the case of biologicals, vaccines 
are the dominant product group. Their markets are small in comparison to 
other drugs, although vaccines are an important part of public health pro
grammes, particularly in developing countries. Most vaccines are used in the 
prevention of childhood diseases - diphtheria, measles, pertussis, poliomyeli
tis, tetanus and tuberculosis - but more and more elderly people are becoming 
aware of the benefits of being vaccinated against influenza and pneumonia. 
Niche markets include vaccination against yellow fever, cholera, hepatitis 
and meningitis transmitted by ticks. The development of an effective and safe 
vaccine for the prevention of acquired immune deficiency syndrome (AIDS) 
would lead to an exponential growth in demand. 

15 

doctors or health professionals who prescribe the drug), three classes 
of products can be distinguished. Prescription drugs and over-the
counter drugs (OTCs) play a prominent role in this book, though 
parapharmaceutical products are a minor part of the industry and not 
considered (see Box 1.3 ). 

Prescription drugs account for the bulk of the medicines sold. The 
actual products which fall into this category are determined by na
tional health officials and the purchaser may or may not be reimbursed 
through the public health care programme. In many industrialized 
countries prescription drugs are available only through retail pharma
cies or hospitals. Physicians are aiso part of the distribution system in 
Japan and in most developing countries. Primary health care workers 
are another important outlet in developing countries. However regula
tions governing distribution are not strictly enforced in many devel
oping countries and prescription drugs can be purchased easily from 
street vendors. 

OTCs have a small share of the market but their importance is 
growing. Because OTCs are for self-treatment of minor ailments. they 
must be safe to use without a doctor's advice and supervision. These 
are multiple-source drugs which are produced by all three categories 
of firms. Price controls are lenient, or else the supplier is free to set its 
own price. This relaxed attitude results from the fact that the costs of 
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Box 1.3 Parapharmaceutica/ products 

This product class consists of homoeopathic products and factory-made tradi
tional medicines. Homoeopathic products can be registered for sale if they 
are safe but scientific evidence of effectiveness is not required. None of the 
larger pharmaceutical companies are suppliers of these products. Traditional 
medicines, however, are important in several Asian markets (see Box table 
1.3). Evidence with regard to safety and experience is based on thousands of 
years of experience. Sellers in industrialized countries must provide scientific 
proof of safety and stable quality but evidence of efficacy is seldom required. 

Box table 1.3 Sales of modern pharmaceuticals and factory-made tradi
tional medicines in China, 1975-90 (US$ millions and per 
cent of total sales) 

Year 

1975 
1980 
1985 
1990 

Modern 
pharmaceuticals 
$ % 

2 845 
4 515 
3 368 
4092 

89.1 
86.6 
82.0 
80.4 

Source: UNIDO data base. 

Traditional 
medicines 

$ % 

350 
696 
739 
998 

10.9 
13.4 
18.0 
19.6 

OTCs are not reimbursable and therefore do not affect public health 
care expenditures. Finally mass media advertising is common and 
several distribution channels (including pharmacies) are used. 

The last of the product arrangements considered here refers to the 
degree of market exclusivity which results from policy decisions or 
proprietary expertise. Patent protection is distinguished from other 
types of policy because it has been a major international issue in the 
phannaceutical industry for several decades. Innovative chemical ex
tensions, which are therapeutically improved versions of the original 
NME, can also be patented. It is also possible to patent other chemical 
variations. These, however, may have therapeutic qualities which dif
fer very little from the original product and so are referred to as "me 
too' drugs. Finally patents are granted for certain process technolo
gies and can offer the originator as much protection from competition 
as a product patent. 
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There are a number of other government policies that alter the 
degree of market exclusivity. Those noted in Table 1.3 are only two 
examples. The most common form of market exclusivity is ownership 
control. Many firms, particularly those in eastern Europe and the 
USSR but also in developing countries, are state-owned. They fre
quently have a monopoly position although prices are usually strictly 
controlled and kept at artificially low levels. 

Some governments also attempt to correct for market failure hy 
granting exclusivity for a limited period of time. They may do this 
even if the chemical compound is already known and is not patent
able. Known as 'orphan drugs', these medicines are not marketed 
because the afflictions they treat are too rare for pharmaceutical com
panies to bother with. The United States government. for exampie. 
encourages companies to develop orphan drugs by granting seven 
years of market exclusivity, irrespective of the patent situation. The 
h~w has had its successes but has also created other types of problems 
(see Box 1.4 ). 

Multinationals and innovative firms may attain a degree of market 
exclusivity not through policy but by dint of superior in-house exper
tise. Pharmaceutical companies specializing in production processes 
using toxic or dangerous chemicals or involving high-yield fermenta
tion methods frequently benefit in this way. The firms which produce 
these medicinal chemicals treat them as captive inputs rather than 
selling them on the open market. Such practices may persist long after 
the relevant product patents have expired since it is clear that com
petitors would have great difficulty in replicating the production proc
ess m any case. 

In conclusion, this brief excursion through the pharmaceutical in
dustry serves as a point of departure for the study. The book proceeds 
as follows. Chapter 2 builds on the framework presented here by 
providing a survey of global trends in drug production and consump
tion. The survey leaves little doubt that the industry is currently pass
ing through a period of turmoil and change. As these changes occur 
the competitive position of different sets of producers may be altered. 
Chapter 3 addresses this subject through an analysis of export per
formance, innovative leadership and foreign investment. Both the 
industry and its consumers rely heavily on the continued development 
of new drugs. Research and product development are accorded a 
particularly high priority in the case of pharmaceuticals and this topic 



1 x Tiu.' World. s Pharr.wcewical Industries 

Box 1.4 Promoting the development of orphan drugs: successes and abuses 

In 1983 the United States Congress passed a law granting tax breaks and a 
seven-year monopoly to companies producing orphan drugs. The drugs were 
defined as having annual sales of less than $5 million and a potential market 
of fewer than 200 000 patients. The law has had its successes, such as a 
treatment for porphyria - a painful and debilitating disease that afflicts only 
100 people. It has also proved to have shortcomings. Some companies make 
use of their monopoly position to extract exorbitant prices. Others use par
ticularly narrow definitions of the disease to ensure that the potential market 
is extn::'lely small. A few companies have achieved orphan drug status through 
a 'salami technique': submitting multiple applications for the same drug by 
specifying different groups of symptoms, each of which affects fewer than 
200 000 people. 

The possible remedies are several. Applicants could be required to supply 
medication free to those who cannot afford it; price controls could be intro
duced; and licensing or co-marketing arrangements could be made mandatory. 
The drawback of all these approaches is that they undermine the original 
law's basic objective, which is to provide companies with a special incentive 
to produce orphan drugs. 

is discussed in Chapter 4. Chapter 5 takes a detailed look at the 
industry, examining changes in the cost structure and size of fim1s. 
The fact that governments intervene extensively has been noted in 
this introduction and is fully addressed in Chapter 6. In Chapter 7 
attention turns to the types of industry strategies which are currently 
in use or are beginning to emerge among different sets of producers. 
The concluding chapter summarizes some of the book's major find
ings and looks at several likely developments during the 1990s. 
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NOTES 

1. New Zealand is the only exception. That country has invented one NME and 
has limited research capabilities. 

2. The national regulatory bodies that carry out this function usually (but not 
always) coordinate their work to ensure that names are identical from one 
country to another. In addition, the World Health Organization (WHO) supplies 
a set of international non-proprietary names (INN). The confusion which results 
from the multiple brand names for a single chemical entity is the major profes
sional argument behind WHO's recommendation that physicians prescribe ac
cording to the INN. 
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2. Production and Consumption 

Pharmaceuticals is a comparatively small industry in terms of its 
contribution to national output, employment, exports or income gen
eration. It nevertheless attracts a great deal of attention from consum
ers and policy makers alike. The industry's true importance stems 
from the fact that a society's health depends on the availability of 
modern. efficient drugs at affordable prices. Most of the attention 
focused on the pharmaceutical industry therefore relates 10 consump
tion rather than production. 

The first section of this chapter provides a survey of the global 
pattern of production. The bulk of production occurs in a relatively 
few countries, but the need for drugs is a universal one. These aspects 
are considered in the second section where attention is focused on 
global markets for pharmaceuticals. Given the diverse range of drug 
requirements, virtually no country is able to meet all its domestic 
needs. The concluding section of the chapter looks at this aspect. 
examining the relationship between production and consumption. 

GLOBAL TRENDS IN PRODUCTION 

Most of today's pharmaceutical firms have existed in one form or 
another since the nineteenth century. Many of the European compa
nies are offsprings of the chemical industry, where some of the early 
drug discoveries were made. Several American companies were also 
satellites of the European chemical industry before they became inde
pendent. Others started out as wholesale chemists and makers of 
patent medicines. 

These links suggest a rather long history but in fact the modem 
pharmaceutical industry did not really begin to take shape until after 
the Second World War, when pharmaceutical companies turned to 
modern-day methods of drug development. There were two main 
reasons for the transformation. First, the rapid growth of demand for 
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newly discovered antibiotics convinced many firms that drug research 
offered rich rewards. Second, firms turned to the production of speci
ality drugs once they realised that the market value of products could 
be protected by patent and promoted through the use of brand names. 

Major Producers and Patterns of Growth 

Supported by ever-increasing demand for health care, world produc
tion of pharmaceuticals has grown at an exceptional pace throughout 
most of the post-war period. Today nearly 60 countries have annual 
production levels of at least $100 million. The bulk of world production 
is nevertheless confined to only a few countries. The leaders continue 
to be th:"se countries where modern pharmaceutical production first 
emerged: Belgium, France, the Federal Republic of Germany, Italy, 
Japan, the Netherlands, Sweden, Switzerland, the United Kingdom 
and the United States. Only China has managed to develop a substan
tial pharmaceutical industry during the last two decades. 

The global pattern of pharmaceutical production is indicated in 
Table 2.1. World gross output (in constant 1980 dollars) increased 
more than twofold between 1975 and 1990. Among the industrialized 
countries, producers in North America and Japan have expanded most 
rapidly. Production has stagnated in Eastern Europe and the USSR 
although in certain countries the industry remains competitive and its 
prospects are relatively bright (see Box 2.1 ). Growth in developing 
countries has generally been slow although performance within this 
group varies widely. The industry has flourished in certain Asian 
markets, though in many developing countries production has lagged. 

Table 2.2 looks at the pharmaceutical industry in relation to the rest 
of the chemicals complex and the manufacturing sector. Although 
growth slowed in the 1980s, output continues to expand at a pace 
which exceeds that for other parts of the chemicals complex and in 
comparison with total manufacturers. The pattern is different in de
veloping countries. Production of industrial chemicals and rates of 
growth of the manufacturing sector as a whole have generally sur
passed those of pharmaceuticals, meaning that the industry's relative 
importance has declined. On average. drug produce;s account for 
almost a quarter of all chemical output in industrialized countries but 
in developing countries the share has declined to 17 per cent (see 
Statistical Appendix, Table A.2 for details). 
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Tahle 2. I World distribution and growth of production of pharma
cewical preparations, 1975-90a 

Percentage share in Growth rate 
11·orld total production (percentage) 

Country grouph 1975 1990 1975-90 

Eastern Emopean countries 
and USSR 10.2 8.6 4.0 

Developed market economies 67.2 73.0 5.8 

North America 20.4 22.7 5.9 
EC 28.6 24.3 4.1 
Other Europe 2.7 2.6 5.0 
Japan 14.2 22.3 8.4 
Others 1.3 1.1 4.1 

Developing countries 22.6 18.4 3.8 

Latin America and Caribbean 10.0 7.9 3.5 
North Africa 0.5 0.4 3.6 
Other Africa 0.8 0.4 0.9 
South and East Asia 3.6 4.9 7.3 
China 5.6 3.5 2.1 
Others 2.1 1.3 1.8 

World 100.0 100.0 5.2 

\Vorld total production 
(constant US$ billions) 70.1 150.3 

Notes 
a Figures are derived from data on gross output at constant 1980 prices. 
b For the country composition of regions, see Statistical Appendix, Table A.1. 

Sollrcc U'.\100. based on data reported by national phamrnceutical manufacturers' 
associations: l\1S: United Nations trade tapes; national statistical offices. 
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Box 2.1 The pharmaceutical industry in Hungary 

Domestic production of pharmaceuticals in Hungary began in 1901. The 
industry flourished in the period between the two world wars, with the largest 
firms having affiliates and joint ventures in Austria, Belgium, Czechoslova
kia, Egypt, Greece, Italy, Mexico, Poland, Spain and Turkey. Progress was 
much slower in the 1950s and 1960s following the industry's nationalization 
and reorganization. Since 1968, however, the industry has gradually rebuilt 
its international contacts. Hungarian firms have obtained a number of process 
patents for the manufacture of new drugs in large volumes. They have also 
developed a network of international agreements with multinationals. Some 
of these are licences for the domestic production of patent-protected NCEs. 
Others are to promote the foreign sale of new and original Hungarian drugs 
such as Cavinton, Jumex and Osteochin. The innovative capacity and interna
tional contacts which the industry has developed have allowed it to remain 
competitive in several segments of the world drug market and the leading 
firms were among the first candidates for privatization in 1990. The following 
table provides some of the main indicators for the industry. 

Box table 2 .1 A profile of the Hungarian pharmaceutical industry, 1989 

Main indicators (US$ millions) 

Gross output 
Value added 
Net income 
Exports 
R&D expenditures 

Domestic consumptionb 
Local manufacture 
Imports 

Notes 
a Includes licence fees. 
b At manufacturers' prices. 

860 
333 
~538 

497 
56 

218 
80 

Structure of income (%) 

Pharmaceutic a ls 
Pesticides 
Cosmetics and othera 

Number of employees 
R&D 
Other 

Source: Union of the Hungarian Pharmaceutical Industry. 

Drug Production in Developing Countries 

77 
9 

14 

4 270 
18 830 

The pharmaceutical industry in developing countries accounts for 
around a fifth of the world production. The size of firms and pattern of 
product specialization differ significantly from those in industrialized 
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countries. Most firms are small in size and many of the drugs they 
produce are branded (usually patent-expired) products. A number of 
firms in industrialized countries specialize in generic products and 
most produce their own medicinal chemicals. In contrast, only a few 
developing countries are engaged in the production of medicinal 
chemicals. They include Argentina, Brazil, China, Egypt, India, 
Mexico, the Republic of Korea, Puerto Rico, Turkey and Yugoslavia. 

The degree of foreign ownership is another distinguishing feature. 
In their effort to establish a domestic pharmaceutical industry, a great 
number of developing countries have turned to multinationals. Policy 
makers actively encourage foreign investors by offering attractive 
incentives in the form of tax r~ductions, generous import allowances. 
favourable treatment on repatriation of profits and other means. As a 
result, foreign-owned companies account for about two-thirds of all 
pharmaceuticals produced in the developing world. 

China is the largest producer among the developing countries. ac
counting for two-fifths of this group's total in 1988. The Chinese 
industry has evolved along lines that are quite different from those of 
other large suppliers. Starting from a strong basic chemical industry, 
the country created a pharmaceutical-chemical industry but did not 
immediately attempt to move into downstream activities. A process
ing and dosage-form industry was not added until much later when 
the country had become relatively self-sufficient in the production of 
essential pharmaceutical chemicals. 1 Chinese policy makers relied on 
joint ventures with foreign multinationals when they decided to em
bark on this phasl'.. The country now operates a number of large, 
vertically integrated firms that produce both medicinal chemicals and 
preparations. It also has ample natural raw materials for producing 
traditional medicines which account for around 20 per cent of total 
domestic pharmaceutical production. 

Today the Chinese industry has sufficient capacity to meet any 
increases in domestic demand that might result from improvements in 
the country's national health care systems. The same is not true for 
many other developing countries. The relatively slow progress of the 
pharmaceutical industry is partly due to the weak relationships be
tween producers and government authorities and the fact that regula
tory controls and policies to promote the industry's development are 
not well coordinated (see Chapter 6 ). 
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Table 2.2 Relative growth and imporra11cc <f rlie pharmaceutical industry in terms of value added, by country 
group, 1975 and 1988a 

Relative growth index for the period Percentage share of Index of relative 
!975-88C the pharmaceutical specialization 

Relative to the industry in total within 
growth of total Relative to the chemical productione total manufacturing! 

Country groupb chemical productiond growth of MVA 1975 1988 1975 1988 

Developed market economies 1.60 1.50 18.8 23.9 1.00 1.05 

North America 1.58 1.33 17.5 22.1 1.12 1.11 
EC 1.71 2.40 18.4 23.6 0.89 1.06 
Other Europe 2.48 2.86 16.6 25.1 0.69 0.92 
Japan 1.32 0.89 24.5 29.5 1.29 0.99 
Others 1.3 I 2.19 16.5 18.8 0.59 0.68 

Developing countries 0.57 0.82 24.7 17.3 1.02 0.78 

Latin America and Caribbean 0.37 0.96 26.3 16.6 1.25 l.04 
North Africa 1.18 1.17 25.9 29.7 0.79 0.77 
Other Africa l.93 0.93 16.0 19.4 0.70 0.58 
South and East Asia 0.71 0.76 23.5 17. l 0.85 0.57 
Others 0.96 1.66 19.5 18.7 0.56 0.7J 

World l.34 1.37 19.5 22.8 l.00 1.00 



.. 

Notes 
a All figures are based on data in constant 1980 dollars. 
h Countries included were those for which relevant data were available: all Eastern European countries, USSR and developing centrally 
planned economies were excluded. For the comparisons with total chemical production. 69 countries were included. while for the 
comparisons with MVA, 141 countries were included. 
c Relative growth index was defined as the ratio of the growth rate of the pharmaceutical production to that of total chemical production 
or MVA. 
ct Total chemical production refers to production of basic chemicals (!SIC 35 l) and other chemicals (ISIC 352). 
c Cross-country weighted averages. 
r Index of relative specialization was defined as the ratio of the share of a given country group in the world total pharmaceutical 
production (value added) to the share of that country group in world total MVA. 

Source: UNIDO industrial statistics data base: the United Nations Stat1stic<.1l Office: estimates by UNfDO. 
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These difficulties are most apparent in Latin America. As in other 
developing countries the pharmaceutical industry is subject to price 
controls which are far stricter than for other industries, although Latin 
American rates of inflation have been exceptionally high. Increases in 
drug prices are allowed only after long intervals and have sometimes 
been less than the rate of increase in production costs. These effects 
are compounded by massive devaluations of the national currency. A 
majority of the region's drug producers import the bulk of their raw 
materials (as much as 80 to 90 per cent) and these imports become 
much more expensive as the home currency depreciates. 

Changes in government regulations have also limited the demand 
for drugs. In order to lessen public expenditures, governments in 
developing countries have reduced their drug lists for public reim
bursement and domestic sales of the excluded drugs have fallen. The 
net effect has been a drop in the profitability of the pharmaceutical 
industry - both in absolute terms and relative to other industries - and 
has led to the closure of many drug producers. 

Quality assurance is another serious problem for local producers in 
developing countries. Such assurance is indispensable if the industry 
is to expanl:, yet many firms are neither technologically nor finan
cially capab1e of conducting efficient quality control and testing. The 
usual reasons are low profit margins and a shortage of highly qualified 
technical personnel. Such shortcomings can shift consumer pref cr
ences towards imports and limit growth of the domestic industry. 

The question of quality can be of such importance to consumers 
that it undermines the government's efforts to improve methods of 
distribution or reduce prices. For example, when policy makers have 
taken steps to encourage the entry of local firms supplying generics, 
the result has sometimes been that the market is flooded by substand
ard drugs. These products have undergone little, if any, quality control 
and do not meet minimum standards. Sales of more expensive, branded 
drugs may actually increase as doctors and patients specify products 
for which quality can be guaranteed (see Pradhan, 1983. p. 233 ). 

GLOBAL l\1ARKETS FOR PHARMACEUTICALS 

Most consumer products have a fairly standardized set of characteris
tics and attributes wherever they are sold. Although pharmaceuticals 
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fall into this class of goods, drug markets retain several distinctive 
features. Each medicine is purchased by a limited group of buyers -
patients with a particular disease or health problem. Methods of drug 
distribution are also different from those of other consumer goods. 
Some drugs are purchased privately while others are distributed through 
public health care systems and the proportion of total sales handled by 
each distribution channel varies widely from country to country. Nor 
are pharmaceuticals sold only to the final user. Over-the-counter (OTC) 
drugs are marketed as consumer products but prescription drugs are 
obtained through pharmacies or doctors who act for consumers m 
determining the types, brands and quantities to be prescribed. 

Trends in Consumption 

World consumption of pharmaceutical preparations (in constant 1980 
US dollars) was $70 billion in 1975 but had more than doubled, to 
S 150 billion. by 1990. 2 During this period the world's per capita con
sumption of drugs increased by almost 70 per cent, from $17 to $29. 

Very few other industries can boast such an impressive growth 
record, but despite this there is some concern about the industry's 
prospects. Demand in some therapeutic areas (for example. anti-ulcer 
drugs) is growing, but in others it stagnates. The slowdown might not 
be regarded as serious if many new therapeutic drugs were being 
introduced to the market each year. However a large number of each 
year's launches are not new products but merely substitutes for older 
ones. Drug companies have therefore sought to rely on price increases 
in order to raise total value of sales. The practice helps to raise total 
sales but it puts the industry in conflict with public officials who wish 
to reduce the costs of public health care. 

Table 2.3 indicates the global pattern of consumption for pharma
ceutical preparations in 1975 and 1990. More than 70 per cent of all 
pharmaceuticals are sold in developed market economies. The devel
oping countries account for less than a fifth, 3 with the remainder being 
consumed in East European countries and the USSR. Drug usage is 
growing most rapidly in Japan and North America. The growth of the 
Japanese drug market has been spectacular. The country's per capita 
consumption was already the highest of all industrialized countries in 
1975 and has continued to rise since then (see Box 2.2). At the other 
end of the scale are parts of Africa where drug consumption has 
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'foh/e 2 .3 World c011sw111Jtio11 (~f plzarmaceutical preparations: regional shares and average per capita con
sumption, I 975 and I 990 (percentages and I 980 dollars) 

Average per capita 
Share in world consumption of 

Share in world pharmaceutical pharmaceuticals 
Regional groups0 population consumption ( 1980 dollars )fJ 

1990 1975 1990 1975 1990 

Eastern European countries 
and USSR 7.2 10.6 9.3 21.8 37.1 

Developed market economies 15.9 65.4 71.7 60.6 130.7 

North America 5.4 20.5 23.0 58.6 123.9 
EC 6.3 26.0 22.5 57.0 102.9 
Other Europe 0.6 2.3 1.8 51.5 85.7 
Japan 2.4 15.0 23.0 92.0 276.6 
Others 1.2 1.6 1.4 24.4 35.6 
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Developing countries 76.9 23.9 18.9 5.7 7.1 

Latin America and 
Caribbean 8.5 7.7 6.0 16.8 20.3 

North Africa 2.8 1.0 0.9 7.4 9.0 
Other Africa 9.0 2.0 1.0 4.7 3.3 
South and East Asia 32.0 4.8 5.6 2.8 5.0 
China 21.7 5.7 3.6 4.3 4.8 
Others 2.9 2.7 1.8 18.2 18.0 

World 100.0 100.0 100.0 17.2 28.9 

Notes 
a For the country composition of regions, see Statistical Appendix, Table A. I . 
b Calculated as total consumption divided by total population. 

Source: UNIDO, based on the data reported by national pharmaceutical manufacturers' associations; IMS (various issues); United 
Nat ions trade tapes; national statistical offices. 
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Box 2.2 Drug consumption in Japan 

The average Japanese consum~~ twice as many drugs as an American or West 
European. This extraordinarily high level of consumption is a result of a 
unique set of policies relating to methods of reimbursement, prescription and 
other practices, all of which are discussed in Chapter 6. Much of ~he spending 
on drugs is financed from public funds. As these costs began to mount, 
government officials have imposed tighter controls. The Ministry of Health 
and Welfare (MHW) has lowered reimbursement levels by more than 30 per 
cent since 1985. It has also cut the prices of 'me too' drugs and other types of 
copies although producers of innovative drugs are allowed to sell at higher 
prices - at least for the first few years. Despite these efforts, the Japanese 
drug market is still the world's most highly priced. Spending levels may grow 
even higher in the future as the country's population begins to age. 

Box table 2.2 Pharmaceutical sales in Japan, 1975-90 (current manufac
turers' prices) 

Sales 
Year Total Per capita 

(US$ bn) (US$) 

1975 5.72 51 
1980 14.40 123 
1985 18.93 157 
1990 (projected) 31.91 258 

Source: Data Book 1989, Japan Phannaceutical Association (1989) and UNIDO pro
jection. 

decreased and South and East Asia where per capita consumption has 
been growing but is still very low - around $5 per capita in 1990. 

Spending Patterns 

Income will have an obvious effect on consumption but there are also 
other important determinants. These include price trends, characteris
tics of the distribution system, the age structure of the population and 
the national sy~~em of health care. Each of these factors is examined 
below. 

Spending in developed market economies has clearly risen over 
time. This fact is confirmed by Table 2.4. which shows that pharma-
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Table 2.4 Pharmaceutical consumption as percenrage of GDP, by 
region, 1975 and 1990 

Regional groupsa 

Developed market economies 

North America 
EC 
Other Europe 
Japan 
Others 

Developing countries 

Latin American and Caribbean 
North Africa 
Other Africa 
South and East Asia 
Others 

Notes 

Pharmaceutical consumption 
as percentage of GD Pb 
1975 1990 

0.65 0.95 

0.52 0.87 
0.68 0.71 
0.43 0.42 
1.15 1.62 
0.48 0.46 

0.79 0.67 

0.94 0.72 
0.77 0.67 
0.63 0.65 
0.68 0.60 
0.76 0.81 

a For the country composition of regions see Statistical Appendix, Table A. l. 
h Calculated as total consumption divided by total GDP in current dollars. 
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Source: UNIDO, based on the data reported by national pharmaceutical manufactur
ers' associations; IMS; World Bank. 

ceuticals accounted, on average, for 0.65 per cent of per capita GDP 
in 1975; by 1990 the figure had risen to 0.95 per cent. Japan reports 
the largest share of per capita income spent on pharmaceuticals ( 1.62 
per cent in 1990) - almost twice the level in North America and some 
parts of Western Europe. No similar increases have occurred in devel
oping countries. In fact the share of per capita gross domestic product 
(GDP) spent on pharmaceuticals '1as actually declined in many of the 
poorer countries. 
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Consumers in rich countries spend heavily on pharmaceuticals and 
the share tends to rise as income grows. The relationship between 
income and consumption of drugs is not a straightforward one, how
ever: increases in income will have different implications depending 
on the product category. Generics. for example, may sometimes be 
complementary to patented drugs but in other instances they are sub
stitutes. Similar ambiguities arise when products are characterized in 
terms of distribution channels. Prescription drugs are more expensive 
than OTCs, but the two are not always substitutes. As consumers 
grow richer. spending on both product types could rise. 

The relationship between income and consumption is further ob
scured by large international differences in the market shares of cer
tain product categories. Figures for 1990 show that generics accounted 
for 50 per cent of all drug sales in Denmark, 17 per cent in Germany 
and 30 per cent in the United States. They have yet to gain a foothold 
in most other industrialized count.-ies and their share of the national 
market is negligible. The importance of generics also depends on the 
size of the public market and the list of reimbursable drugs. This is 
because policy makers try to encourage the purchase of generics. In 
the United Kingdom. for example, they account for 35 per cent of 
National Health Service (NHS) prescriptions but represent only l 0 
per cern of the total value of drugs sold. 

Generics are gC'!1erally of less importance in developing countries. 
One reason is that multinationals are the main suppliers and prefer to 
sell patent-protected drugs whenever possible. Another is that brand 
loyalty is especially strong among consumers in developing coun
tries: some buyers fear that local imitations are of poor quality; others 
buy a particular brand because they know the product, its packaging 
and its effects. The effectiveness of the advertising and promotional 
campaigns of multinationals and the modest degree of countervailing 
power which exists in these countries helps to explain these attitudes. 4 

The situation is even more complicated in the case of OTCs. Most 
of these are generics which sell at lower prices than prescription drugs 
or patent-protected medicines. However, in developing countries, the 
shortage of doctors and health professionals means that many pre
scription drugs are actually sold over the counter. The result is that 
OTCs probably have a larger share of the market in developing coun
tries than in industrialized ones (see Box 2.3). 
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Box 2 .3 The share of OTCs in national markets 

OTCs account for 20-40 per cent of the pharmaceutical market in Switzer
land, the United Kingdom and the United States, but are of little significance 
in other industrialized countries. Less information is available for developing 
countries, although the figures for Mexico and Saudi Arabia (see below) are 
probably representative. 

World-wide, OTCs are less than 20 per cent of the total pharmaceutical 
market, though experts predict that by 2005 their share will match that of 
prescription drugs. Conditions in the EC are most promising. One reason is 
that markets for OTCs are still !lighly fragmented, with only one or two 
specific brands being available in all 12 EC countries. The situation should 
change with the creation of a single European market. Companies also expect 
the sale of OTCs to grow since more consumers will resort to self-treatment 
as reimbursements are scaled back. The development of an OTC market in 
Europe would still require that consumer buying habits converge and that 
national codes regarding labelling practices and contents are harmonized. 

Box table 2.3 The market share of OTCs in selected countries, latest year 

Country 

Austria 
Belgium 
France 
Germany, Federal Republic of 
Italy 
Japan 
Mexico 
Netherlands 
Saudi Arabia 
Sweden 
Switzerland 
United Kingdom 
United States 

Share in total 
pharmaceutical sales 

9 
15 
19 
11 
6 
9 

25 
11 
42 

9 
38 
22 
23 

Source: UNIDO estimates based on IMS and Scrip (various issues). 

International Differences in Drug Prices 

Year 

1987 
1987 
1987 
1988 
1988 
1989 
1985 
1987 
1988 
1987 
1988 
1989 
1988 

35 

The prices of drugs do not play an important role in determining 
consumption patterns in the developed world where public health in
surance covers the majority of the population. Figure 2.1 shows relative 
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Figure 2 ./ Relative prices and per capita consumption of pharma
ceutical preparations in current dollars, 1983 (index: 
Sweden '-= 100) 
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Notes 
a For selected medicines. 
b Based on 1982 average price. 

Source: Based on data provided in R. Chew, G. Smith and N. Wells, Pharmaceuticals 
in Seven Nations, 1985, World Drug Manual, 1988, and data provided by the Phar
maceutical Manufacturers' Association of Japan. 
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prices and per capita consumption in several industrialized countries. 
The range is extremely wide: Japan's relative prices are more than 
three times greater than those of France. Even within Europe the varia
tion is great. Prices in the Netherlands, Germany and Switzerland are 
comparatively high, while those in Belgium. Italy and France are low. 
Per capita consumption is highest at the two price extremes. The Japa
nese, Swiss. Germans and French consume significantly larger quanti
ties of pharmaccuticals than those in the base country (Sweden). Gov
ernment regulations are a major reason for these price variations. Several 
countries have elaborate systems of price control, though others - for 
example, Canada, Finland and the United States - have few. 5 

Prices are probably an even more important determinant of drug 
consumption in developing countries since purchasing power is lim
ited and most drug purchases are not reimbursable. A majority of 
countries impose strict price controls in the public sector and try to 
ensure that the most essential medicines are available through these 
channels (see Chapter 6). They allow more freedom for prices in the 
private sector in order to compensate firms for some of their lost 
profits. The way in which prices affect consumption is further ob
scured by the highly segmented nature of drug markets. These factors, 
together with the limited amount of information which is available, 
make it very difficult to compare price levels or relative prices in 
developing countries (see Box 2.4 ). The following discussion concen
trates instead on price trends in public and private markets. 

The International Dispensary Association (IDA) publishes price 
indicators for the case of essential drugs distributed through the pub
lic sector. These statistics, in conjunction with other data on sales at 
the product level, have been used to construct a price index for 46 
essential drugs consumed in developing countries. Figure 2.2 shows 
that the prices declined sharply in the first half of the 1980s. In later 
years they rose and, by 1990, were 55 per cent greater than in the base 
year (1985). These results are based on data expressed in United 
States dollars and may exaggerate the effects of price swings for 
developing countries which made purchase agreements in currencies 
other than United States dollars. 6 Another characteristic which is im
portant to note is that the IDA is a non-profit organization which 
distributes essential drugs at reduced prices. In this sense the index 
could understate the overall increase in prices. The general impression 
is that the prices of essential drugs are moderately to substantially 
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Box 2 .4 Variations in drug prices in developing countries 

The reasons for the prices of drugs varying so widely between countries are 
many. Differences in national policy - for example, variations in methods of 
price control, reimbursement practices and patent systems - are obviously 
important and are discussed in Chapter 6. The degree of market power enjoyed 
by the major firms and the internal pricing mechanisms of multinationals and 
their subsidiaries are other reasons which are also discussed in later chapters. 
The following table illustrntes how great the effects of these and other factors 
can be. The prices of a particular drug can be 2~30 times more expensive in 
one developing country than in another. 

Box table 2 .4 

Product 

Chloramphenicol 
250mg, 12 caps 

Metronidazole 
200mg, 10 tabs 

Ferrous sulphate 

Comparison of prices of drugs in Pakistan and other 
developing countries (in Pakistani rupees) 

Pakistan India Sri Lanka Indonesia 

5.50 9.33 25.66 25.03 

3.70 3.75 5.08 59.12 

9.00 11.49 17.86 
200 mg, 15 caps 

Ibuprofen 4.83 8.33 14.05 17.39 
200mg, 10 tabs 

Propranolol HCl 62.70 66.26 152.71 
1 Omg, 250 tabs 

Salbutamol 3.00 1.51 4.03 13.91 
2mg, 10 tabs 

Nifedipine 6.34 8.15 7.46 27.84 
10mg, 10 caps 

Cimetidine 27.59 10.81 23.83 67.81 
200mg, 10 tabs 

Source: PPMA, Scrip, World Phannaceutical News, 1292, p. 18. 

higher than in 1985 and therefore represent an added burden on the 
public health care programmes of many developing countries. 

Information on the prices of drugs sold outside the public sector is 
also scarce but a limited amount of data (which refer mainly, but not 
exclusively, to drugs distributed through private channels) are shown 
in Table 2.5. In general, increases in the consumer price index have 
far exceeded the rise in drug prices. Inflation has been rampant in 
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Figure 2 .2 Price index of essential drugs consumed in developing 
countries, I 980-90 ( 1985 =I 00 )a 
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a In estimating this index, therapeutic groups in 20 representative markets were 
ranked by sales volume. Drugs were then selected on the basis of the ten most 
important therapeutic groups and the information on sales in each group served as 
the basis for weighing the prices of individual products. The original prices of the 
products were converted into dollars using United Nations exchange rates. 

Source: UNIDO calculations from IDA Price Indicators, various issues, Interna-
•. tional Dispensary Association (IDA). Amsterdam, The Netherlands. 
j 
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Table 2 .5 Indexes for consumer prices and pharmaceuticals in 
selected developing countries (I 980 = I 00) 

Price indexes Price indexes 
Consumer Pharma- Consumer Pharma-

Country Period prices ceuticals Country Period prices ceuticals 

Argentina• 1984 Sep. 23 600 415 Pakistan 1986 146 136 
1984 Ocr. 28 200 499 1987 153 144 
1984 Nov. 32 500 603 1988 166 157 
1984 Dec. 38 900 771 1989 179 171 
1985 Jan. 48 600 979 
1985 Feb. 58 700 1 198 Peru" 1981 175 139 

1982 288 178 
1983 609 578 

China 1965 151 1984 l 280 l 647 
1978 91 97 1985 3 372 3 624 
1984 109 111 
1985 122 115 

Philippines 1981 113 110 
1982 125 120 

Ecuador 1981 116 111 1983 137 138 
1982 135 129 1984 206 190 
1983 201 173 1985 254 206 
1984 264 233 1986 256 233 
1985 337 275 1987 265 252 
1986 415 349 
1987 538 453 

Yugoslaviac 1981 140 135 
1982 184 168 

India 1981 113 110 1983 258 223 
1982 122 125 1984 399 327 
1983 136 138 1985 687 668 
1984 148 139 1986 1 304 984 
1985 156 144 
1986 170 145 
1987 184 159 
1988 202 187b 

Notes 
• Drug price index, October 1983 = 100. 
b June 1988. 
c Implicit deftator of pharmaceutical production. 

Source: Based on data obtained from UNIDO questionnaires co national statistical office, 
IMS and Scrip. Exchange rates are from the International Monetary Fund (IMF). 
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several of these countries. however, and it is unlikely that the money 
incomes of poorer households have kept pace. For this income class 
the relative cost of pharmaceuticals has probably grown. Drug com
panies would also have suffered since their price increases probably 
lagged behind the rise in production and costs. 

These trends are mainly a reflection of domestic policies (primarily 
price controls). The method of setting appropriate prices and granting 
price increases can have unintended consequences - particularly if the 
country is experiencing hyperinflation combined with a steady de
valuation of its currency. The problem is illustrated by the Brazilian 
data in Figure 2.3. Pharmaceutical prices rose by less than the rate of 
inflation in most years. Meanwhile the position of firms which were 
large importers of intermediate inputs deteriorated as the value of the 
cruzeiro fell. 

Demographic Effects 

As the population of a country ages. the ne~d for drugs g:nrn:s. Projec
tions show that the population in many industrialized countries is 
aging quickly. The proportion of those over 45 years old will increase 
from a third of the total population to more than 40 per cem by the 
year 2015. In comparison. only 25 per cent of the developing coun
tries· population will be over 45 years of age hy 2015. 

The relation between age structure and drug consumption is illus
trated by the data in Table 2.6. The table shows the four largest selling 
pharmaceutical preparations in each of 30 countries. In industrialized 
countries where the proportion of elderly is relatively high. the pat
tern of drug consumption reflects the high incidence of chronic or 
degenerative diseases (for example, heart diseases. diseases of the 
circulatory system and rheumatism). 

The situation is much different in developing countries. Because 
the population is relatively young. the most common diseases are 
either acute or infectious. Systemic antibiotics, systemic anti
rheumatics. vitamins, and cough and cold preparations are the most 
important therapeutic categcrie:; in terms of sales. Fortunately the 
drugs used to treat these ailments are less expensive per patient day 
than those required for the treatment of chronic diseases. 

The frequency of drug consumption also changes with the age 
structure. Table 2.7 uses data for the Federal Republic of Germany to 



Figure 2.3 Inflation, devaluation and trends in pharmaceutical prices in Brazil. 1980-B 
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illustrate this characteristic. Roughly 55 per cent of the population 
aged over 44 years takes drugs at least once a \veek but only 15 per 
cent of those between 14 and 44 years of age consume drugs this 
frequently. Moreover the types of drugs required by individuals aged 
under 45 years are different from those purchased by the elderly. They 
consist mainly of pain-killers, cough and cold preparations and diges
tives. These are frequently generics and are less expensive than other 
drug types. 

Pricing practices can reinforce the effects of population aging. 
About one-quarter of !he average increase in drug expenditures of the 
statutory health insurance scheme in the Federal Republic of Ger
many was attributed to the application of new or improved drugs 
during the period 1975-82. The comparable figure for 1965-75 was 
only 16 per cent (PMAG, August 1983. p. 57). The difference sug
gests that the prices of new drugs tend to be much higher - a practice 
which may only partially reflect the rising costs of R&D. 

Systems of Public Health Care 

Apart from price and non-price controls, governments influence the 
pattern of consumption through their national health care systems. 
Th 1~ systems in industrialized and developing countries differ greatly 
and their effects on the pattern of consumption are equally disparate. 

Governments in industrialized countries established very generous 
systems of health care in periods when national income was rising 
and the proportion of old people in the population was comparatively 
smail. Table 2.8 shows that the public sector accounts for more than 
half of all drug expenditures in most industrialized countries. The 
only exceptions arc Canada and the United States: in both countries a 
large portion of pharrnaceutical expenditures is covered by private 
medical insurance or involves direct payments by patients. 

Most industrialized countries are now being forced to cut back on 
their health care programmes and pharmaceuticals are a favoured 
target. Reasons for the cutback include the rising costs of caring for 
an aging population, the introduction of new and more expensive 
drugs and a general tightening of federal budgets. Because a large 
portion of the total spending on drugs is paid for through public 
funds, the change in policy is having a dramatic effect on consump
tion. The steps taken by policy makers include the introduction of 
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Table 2 .6 Shares of top four drugs in total domestic sales in 
selected countries, 1987 (per cent) 

Countrr 

D.:vclopcd market economic> 

Aust· lia 
Au~.-ia 

Belgium 
Canada 
France 
Gcnnany. Fed. Rep. of 
Ireland 
Italy 
Netherlands 
New Zealand 
Portugal 
South Africa 
Spain 
United Kingdom 
United States 

Systemic 
antihiotics 

7 
11 
8 
6 
5 
5 
t) 

12 
8 

11 
7 
8 
8 
9 

Antacids 
anti-

ulceranrs 

4 

5" 

4 
5 
6 
6 
4r 

5h 

7 
5 

Systemic Cerehral 
anti- peripheral 

rheumatics ~·asodilator 

3 50 
4 
5 

7 
5 

5' 
4 4 

5 
6 4 
4 

5 
8 

AnalResics 

5" 

4 

4 

4 

4 

Sys1,,mic 
antihililics 

Systemic CouJih & Cold 
Country 

Developing countries 

Argentina 
Brazil 
Colombia 
Costa Rica 
Ecuador 
Egypt 
Indonesia 
Mexico 
Pakistan 
Peru 
Philippines 
Republic of Korea 
Saudi Arabia 
Turkey 
Venezuela 

Notes 
• Including anti-asthmatics. 
b Including cardiac therapies. 
c Blood perfusion s0lutions. 
d Including analgesics. 
e Including sex hormones. 

9 
8 

13 
9 

16 
1 6 
13 
11 
17 
16 
18 
13 

8 
19 
11 

r Including analgesics and sex hormones. 
g Including systemic antibiotics. 

\'itmnins anri-rheumlltics f'r<'parations 

6 
5 
6 
3 
~. 

·' 
7 
3 
6 
6 

4 
6 

5 
4 
5 

6 
5 

3 

4 

.,ir 

4 

4 

4 
6 
9 
6 
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Anti- Beta Couf.!h & cold ACE Cardiac 
asthmatics blockers Psycholeptics preparations inhibitors therapies Others 

7 
11 

7 

Analgesics 

4 
2 
4 

5 

5 

3 
4 
5 

4 

6 
6g 

Antacids 
anti-ulcerams 

3 
4 

2 

4 

h Including psycholeptics. 
1 Dietetics. 

6 

4 

Other 

i Including analgesics and vitamins 
"Including dietetics and vitamins. 
m Including gynaecological anti-infectives. 
n Tonics. 
° Cerebral peripheral vasodilator. 

4 
6 

Source: IMS, World Drug Market Manual 1988. 

4 
7c 

4d 

3 
6 

7' 

45 
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Table 2 .7 Frequency of drug consumption by age group in the 
Federal Repuhlic of Germany. 1990 (percentage) 

14-34 35-44 45-64 65 years 
Total years years years and over 

No. of persons 1027 355 177 341 154 

Daily or 
almost daily 23 9 11 28 55 

Once or several 
times a week 9 6 3 12 15 

Once or several 
times a month 28 32 36 23 18 

Seldom or never 41 53 49 37 12 

Source: Pharma Oaten 90, Pham1aceutical Manufacturers' Association of the Federal 
Republic of Germany. Fr.rnkfun am Main. September 1990, p. 40. 

stricter price controls. the withdrawal of reimbursements from se
lected products and increases in patient contributions to the cost cf 
drugs. 

Japan. with the highest per capita spending on pharmaceuticaJs in 
the world. has long been an exceptional case. In the last decade, 
however. lhe government took aggressive steps to slow the growth of 
drug consumption. Between 1980 and 1987 the average reimburse
ment price for drugs in Jape was reduced by 40 per cem OMS, 
1988}. As a result, drug oonsumption (measured at current domes~ic 
prices in yen) rose by only 4.7 p~r cent during 1983-6 compared wi~h 
a 4~.6 per cent increase in the previous three-year period. 

Doctors in several industrialized countries are now comirnz: under .._ 

pressure to presc:-ibe more economically and to use generic names so 
that pharmacists can dispense the cheapest available preparatio;is. 
Some countries have consciouslv be~un to encourage 'generic substi-

.1 <t..- - ~ 

tut ion· in order tG reduce pharrnaceutical costs. That tactic is most 
popular rn the United Si.ates. Generics accounted for 29 per c.::::t of all 
the coumry's drug sales in 1988 and their share is expected to rise to 
more th<.::n one-1h;rd by the early 1990s. One reason for the rapid 
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Table 2 .3 Share of public drug expenditure in total national drug 
expenditure in selected countries in the mid-1980s (per 
cent) 

47 

Share of Share of 
public drug public drug 

Country Year expenditure Country Year expenditure 

Australia 1985 54 Italy 1986 64 
Austria 1985 75 Netherlands 1986 62 
Canada 1985 23 Norway 1986 60 
Denmark a 1988 63 Spain 1986 75 
Finland 1988 68 Sweden 1986 78 
France 1986 63 Switzerland 1987 100 
Germany, Fed. 

Rep. of 1985 63 United Kingdomb 1987 78 
Ireland 1985 70 United States 1985 10 

Notes 
a Including prescription fees. 
h Public expenditure refers to the National Health Service (NHS) only. 

Source: National pharmaceutical producers' associations; IMS (various issue~). 

acceptance of generics is that a majority of the American population 
depend on private medical insurance. Another is that legislation fa
vours this method of distribution. For example, laws in some states 
allow the pharmacist to fill prescriptions with generics unless the 
doctor has specifically indicated that a branded product be dispensed. 7 

Generics are not so widely used in Western Europe. The slow rate 
of acceptance is partly due to opposition from industry representa
tives and from the medical profession. Both groups have vigorously 
resisted legislation to promote generic substitution. 

Systems of public health care are a less significant determinant of 
consumption in developing countries. The main reason is the small 
portion of total income available for this purpose. Public expenditures 
on health care in most developing countries account for between one 
and two per cent of gross national product (GNP), while in industrial-
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ized countries the figure is much higher, typically between six and 
eight per cent. As much as two-thirds of the drugs purchased by 
patients in poor and medium-income developing countries are paid 
for privately (Redv1ood, 1987, pp. 254-6.) 

Studies carried out in the mid-1980s suggest that the demand for 
public health care becomes apparent only after a country reaches a 
certain minimum level of income. For example, in 12 countries with a 
per capita GNP of less than 500 dollars, public health care expendi
tures averaged one dollar per capita. The average was $5 in another 
18 countries with per capita incomes ranging between $500 and $1000 
and reached $54 dollars in a set of 13 countries where per capita 
income exceeded $1000. In contrast, public health expenditures aver
aged $376 per capita in a sample of industrialized countries. 8 

Evidence that present systems are fragmented and incomplete is 
found in a survey of 37 Commonwealth countries. The results showed 
that the average number of pharmacies per million inhabitants was 27, 
while the average number of pharmacists was 67. Comparable figures 
for industrialized countries are much higher. For example, the average 
number of pharmacies in Australia. Canada, New Zealand and the 
United Kingdom was 252 per million inhabitants, while the average 
number of pharmacists was 651 (Commonwealth Secretariat, 1985, p. 
14-15). 

The per capita amounts spent on drugs are small but the general 
shortage of medical facilities in developing countries means that they 
account for as much as a third of all public health care expenditures. 9 

In industrialized countries the share is much smaller, around 5-15 per 
cent, or between $20 and $60 per capita. 

Like their counterparts in industrialized countries, policy makers in 
some developing countries are promoting the use of generics to cut 
costs (see Box 2.5). Such efforts are not part of a general trend, however. 
The market share of generics is still small and government officials 
face substantial resistance in attempting to encourage the replacement 
of patented and brand-name drugs by generics (see Chapter 6). 

The interrelationship between all these determinants is complex, 
but at the global level the net effect seems to be a slowdown in growth 
of consumption. Nominal growth in consumption of pharmaceutical 
preparations (expressed in national currencies) fell in 15 of 23 indus
trialized countries in 1983-6, compared with 1980-3. Among the 
developing countries, 49 out of 97 countries experienced a similar 
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Box 2 .5 Promoting generic drugs in developing countries 

In 1988 the government of the Philippines introduced a policy to promote and 
encourage the use of generic names so that patients could buy cheaper 
equivalents. The policy applies to all phases of firms' operation - manufac
turing, marketing, advertising - and also to the prescription of drugs by the 
doctors. Pakistan and Bangladesh have passed laws similar to that in the 
Philippines. Argentina, too, has indicated that the introduction of compulsory 
generic prescriptions is a long-term health care objective. 

A more comprehensive approach has been taken in Nigeria. In 1991 all 
pharmaceutical products available in the country were deregistered. Manu
facturers and importers were then permitted to reregister those included in the 
essential drug list (EDL). Products not included in the EDL cannot be imported, 
manufactured or sold in Nigeria. The purpose of the new law was to encourage 
the local production of essential drugs. In practical terms, generics now 
account for the entire drug market in Nigeria. 
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decline. The deceleration may be only a short-term aberration result
ing from trends in prices, incomes and government spending. Whatever 
the causes, changes in consumer behaviour carry important implica
tions for the relationship between production and trade. This aspect is 
examined below. 

THE LINKS BETWEEN PRODUCTION AND 
CONSUMPTION 

The pharmaceutical industry in most countries is geared mainly to 
meet domestic demand. The need for drugs is a universal one, how
ever. This fact, along with the highly concentrated pattern of world 
production, means that trade is substantial. The following discussion 
begins with an examination of the relationship between exports and 
production and then considers the Iink_s between imports and con
sumption. Finally it assesses the role of domestic and foreign demand 
in the growth of exports. 

Share of Exports in Production 

The relative importance of exports depends on the size of the country, 
the type of drugs produced and the home industry's technological 
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capabilities. Not surprisingly, there are wide differences among the 
world's producers. According to Table 2.9 the export/production ratio 
is highest among pharmaceutical companies in Western Europe and 
has been rising since the mid-1970s. In contrast, North America ex
ports comparatively little of its production. The average is much 
higher, however, when only the larger producers of pharmaceuticals 

Table 2 .9 Share of exports in production of pharmaceutical 
preparations ,a 1975 and 1989 

Country grouph 

Developed market economies 

North America 
EC 
Other Europe 
Japan 
Others 

Developing countriesct 

Latin America and Caribbeand 
North Africa 
Other Africa 
South and East Asia 
China 
Others 

Notes 
a Based on data in current dollars. 

Cross-crnntry weighted averages 
of the percentage 

ratio of exports to productionc 
1975 1989 

12.1 10.1 

3.1 2.3 
20.6 24.0 
57.8 68.1 

0.6 0.3 
7.3 8.3 

2.6 6.7 

2.2 2.8 
1.8 6.7 
1.2 3.0 
4.8 5.5 
1.1 4.2 
5.2 32.3 

b For the country composition of regions, see Statistical Appendix, Table A. I. 
c Jntra-region group trade is included. For several countries exports might include a 
significant amount of re-exports. 
d Excluding Puerto Rico. 

Source: see Table 2.1. 
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are considered. Big American companies receive about 30 per cent of 
their revenues from overseas markets, while in Western Europe the 
figure runges between 60 and 95 per cent. 

The Japanese industry produces almost entirely for domestic con
sumption. On average it exports less than one per cent of total produc
tion and even the largest firms have an export/production ratio of only 
around 6 per cent. This pattern now seems to be changing. Japanese 
producers traditionally relied on foreign firms to get their products 
approved and distributed abroad. They have now begun to try to guide 
their own drugs through the American and European systems of ap
proval. Often they do this through joint ventures and licensing ar
rangements with firms based in these markets (see Chapter 7 ). 

On average exports account for less than 6 per cent of prod•1ction in 
developing countries. First. policy makers usually insist that local pro
ducers give priority to the domestic consumers and cater to the domes
tic disease pattern. Second. the main purpose of multinational investment 
in developing countries has been to maintain or expand their market 
share rather than to reduce production costs or establish an export base. 
Third. international marketing of drugs is more difficult than for other 
consumer goods, mainly because of the many forms of government 
intervention and the high standards set for products. Finally, the pro
duction of pharmaceutical prepar<itions (excluding some traditional 
drugs) does not depend on cheap labour or resource abundance and few 
of these firms would have a cost advantage in international markets. 

Foreign Supplies of Pharmaceuticals 

Though exports are only of modest importance in most countries. 
imports often account for a significant portion of drug supplies. The 
extent to which a country meets its home demand is roughly indicated 
by the ratio of domestic production to consumption. 10 Obviously cer
tain drugs will be produced in excess of home demand, while domes
tic requirements for others exceed production. In other words, a coun
try that is self-sufficient may still have a moderate-to-large amount of 
imports. This latter characteristic can be represented by the import/ 
consumption ratio. 

Table 2.10 gives regional averages for both ratios. North America. 
China and Japan, are self-sufficient and depend very little on imports. 
West European countries are also self-sufficient but imports are still 
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Table 2. l 0 Self-sufficiency and import dependency of the industry of 
pharmaceutical preparations, 1975 and 1989, by country 
group (per cent) 

Ratio of production to Ratio of imports to 
consumption consumptionb 

Country groupa 1975 1989 1975 1989 

Developed market economies 104.8 102.1 7.9 8.2 

North America 102.3 99.5 0.9 2.7 
EC 111.9 108.7 11.1 17.5 
Other Europe 115.8 141.4 51. l 54.8 
Japan 97.0 98.1 3.6 2.1 
Others 80.9 75.7 25.0 30.5 

Developing countriesc 86.4 85.9 15.8 19.8 

Latin America and Caribbeanc 93.7 92.0 8.3 10.6 
North Africa 52.4 44.5 48.5 58.5 
Other Africa 41.6 40.0 58.9 61.2 
South and East Asia 80.1 89.8 23.8 15.1 
China 100.4 100.5 0.7 3.7 
Others 80.4 76.6 23.8 48.2 

Notes 
a For the countries which were included in the calculations, see Statistical Appendix 
Table A. I. 
h Intra-regional trade is included. 
c Excluding Puerto Rico. 

Source: See Table 2.1. 

large relative to consumption. No developing regions other than China 
have levels of production that are roughly equivalent to their drug 
needs. Many countries in Africa depend mainly on imports. In South 
and East Asia the degree of self-sufficiency has risen slightly, while in 
Latin America it has declined. 

The averages in Table 2.10 are based on data for 139 countries, but 
only 17 arc net exporters of pharmaceutical preparations (see Statisti
cal Appendix. Table A.1 ). Most of the surplus countries have small 
home markets and a high degree of intra-industry trade. Switzerland 
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is an extreme case. It produces 2.7 times more than its domestic 
requirements and 80 per cent of its production is exported. Neverthe
less half the pharmaceuticals consumed in that country are imports. In 
contrast countries with large home markets have a different sort of 
productiorJtrade relationship; they are virtually self-sufficient and have 
only a moderate or negligible need for imports. 11 

Sources of Growth 

The foregoing relationships can be examined more systematically in 
terms of a 'growth accounting' framework. According to this method, 
growth is attributed to one of the three broad sources: domestic de
mand, export expansion or import substitution. The growth contribu
tion of each of the three components is then measured with the help of 
accounting identities. 12 The approach compares actual changes in each 
component with hypothetical values which would have occurred if 
exports, imports and domestic production had grown at the same rate 
as domestic consumption. 

Table 2.11 shows the results of these calculations for 63 countries. 
Three distinct types of growth paths can be identified. In one group 
are the larger industrialized countries, where production gains are 
primarily attributable to the growth of domestic demand. A second 
group is made up of smaller industrialized countries with a relatively 
large pharmaceutical industry. The industry's expansion in these 
countries was due to a combination of domestic demand and exports. 

The third group consists of developing countries and small indus
trialized countries without a significant pharmaceutical industry. 
Growth in these countries depended on domestic demand and/or im
port substitution. The domestic market is small and export expansion 
was an important growth contributor in very few instances. The phar
maceutical industry in these countries depends on the production of 
multinational affiliates and, to a lesser extent, the licensed production 
of generic products. In either case, domestic supply is met without 
heavy local investment in product development and large-scale opera
tions are not required. 

In conclusion, very few developing countries have been able to 
launch any export drive~ rather, as consumption grov:s and drug re
quirements become diverse. the import dependency of developing 
countries has risen. Unlike the case of other industries, no form of 
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Table 2 .11 Sources of the production growth in selected countries, 
1975-89 

Source of growtha 
Total Domestic 

incremental demand Export Import 
output1' expansion expansion substitution 
(current (percentage of 

$ million) total incremental output) 

Large developed market economiesc 
Australia 658 108.1 8.4 -16.4 
Canada 2 585 102.7 2.9 -5.6 
France 7 566 89.4 21.9 -11.3 
Germany, Federal Republic of 8 592 87.4 17.5 -5.6 
Italy 6 322 99.3 6.3 -4.3 
Japan 49 058 98.1 0.2 1.6 
South Africa 464 99.0 -0.2 1.2 
Spain 2 088 101.5 8.8 -10.3 
United Kingdom 4 276 77.2 40. l -17.3 
United States 35 812 100.0 1.9 -2.0 

Small developed market economiesd 
Austria 387 81.8 17.4 0.8 
Belgium 1 063 50.2 45.1 4.7 
Denmark 686 32.9 66.9 0.2 
Finland 287 74.4 14.2 11.4 
Greece 290 87.3 15. 1 -2.4 
Ireland 491 7.1 19.5 73.4 
Israel 115 108.3 26.8 -35.1 
Netherlands 728 66.1 45.7 -11.8 
New Zealand 115 36.3 1.5 62.2 
Norway 124 69.0 8.0 22.9 
Portugal 426 85.9 3.6 11.4 
Sweden 1 137 32.7 43.3 24.0 
Switzerland 2 006 29.6 74.3 -3.9 

Large developing countries and areasc 
Algeria 54 69.4 0.1 30.6 
Argentina 514 101. l 1.2 -2.3 
Bangladesh 67 113.6 0.0 -13.6 
Brazil 1 316 99.4 2.8 -2.2 
China 1 452 98.5 10.0 -8.4 
Colombia 293 98.2 0.7 1.1 
Egypte 149 178.7 5.8 -84.4 
India 1 417 87.4 10.7 1.9 
Indonesia 266 92.4 1.2 6.5 
Iran (Islamic Republic of) 490 25.5 0.0 74.5 
Iraq 137 155.4 0.0 -55.4 

_{ 
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Source of growtha 
Total Domestic 

incremental demand Export Import 
output11 expansion expansion substitution 
( currem (percentage of 

$ million) total incremental output) 

Kenya 27 81.0 -1.5 20.5 
Malaysi<l 55 41.3 4.5 54.2 
Mexico 1 051 102.7 0.5 -3.2 
Morocco 143 78.3 4.2 17.5 
Nigeria1 195 40.3 0.0 59.7 
Pakistan 322 101.3 0.6 -1.9 
Peru" 42 137.3 -2.3 -35.0 
Philippines 315 114.6 1.7 -16.4 
Republic of Korea 1 779 100.8 0.8 -1.6 
Sudan 96 102.0 0.1 -2.1 
Taiwan Province 628 93.4 1.6 5.0 
Thailand 245 73.5 1.9 24.6 
Turkey 327 135.4 7.2 -42.6 
Venezuela" 158 110.1 -0.1 -10.0 
Yugoslavia" 372 74.4 24.3 1.3 

Sr:rnll developing countries and areas 0 

Bolivia1 20 21.0 0.0 79.0 
Chile 68 141.4 2.0 -43.4 
Costa Rica 30 61.8 32.7 5.5 
Dominican Republic 31 26.5 0.4 73.2 
Ecuador1 29 85.8 -1.8 16.0 
El Salvador 33 94.8 15.5 -10.3 
Ghana 54 49.5 0.2 50.4 
Guatemala 63 59.7 28.6 11.7 
Hong Kong 58 95.6 8.1 -3.7 
ford an 54 0.9 1.1 98.0 
Singapore 45 17.3 29.8 53.8 
Syrian Arab Republic 67 1.7 0.0 98.3 
Tunisia 39 23.4 0.0 76.6 
Uruguay 74 89.1 2.3 8.6 

Notes 
a For a deiinition of the equation used to estimate the contribution of each source of 

growth. see endnote 12. 
h Output is measured in gro~-. terms and refers only to pharmaceutical preparations. 
c Countrie;;/arcas with population exceeding 15 million in 1987. 
J Countries/areas with population of less than 15 million in 1987. 
c 1975-87. 
I 1975-86. 
Source: See Tabie 2. l. 
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intra-industry specialization between developing and industrialized 
countries has emerged. Thus the pattern of world trade in pharmaceu
ticals is somewhat distinct. Its supply-side determinants are examined 
in more detail in the following chapter. 

NOTES 

1. A major reason was that much of the original technology was transferred from 
the Soviet Union, which also lacked a processing industry. 

2. National data on consumption were compiled for 143 countries/areas (see 
Statistical Appendix, Table A.1). Unless otherwise noted. 'world' refers to 
these 143 countries/areas. 

3. Important markets by sales (current dollars at manufacturers' prices) in devel
oping countries in 1990 are China ($4.2 billion), Brazil ($2.9 billion). the 
Republic of KoreJ ($2.5 billion), Mexico ($2.0 billion). India ($1.8 billion), 
and Argentina ($1.2 billion). 

4. Consumers are very poorly organized in developing countries. methods of 
controlling advertising and other practices are often lax, and many doctors 
have only a limited awareness of OTCs and non-branded products. 

5. The extent to which drug prices are controlled can be seen in terms of the 
relative growth of these prices. In France, controls are fairly stringent. The 
price index of reimbursable drugs in that country rose by only 24 per cent 
between 1980 and 1988, although the consumer price index increased by 72 
per cent. The pattern was different in the Federal Republic of Germany, where 
price controls are more lenient. The German pharmaceutical price index in
creased by 24 per cent in 1980-8 compared with a 22 per cent rise in the 
consumer price index (IMS, 1990). 

6. The IDA reports its prices in Dutch guilders and when the index is expressed 
in this currency long-term movements in prict>s are much less volatile. 

7. The laws have a significant impact since the pharmacists' profit is generally 
higher on branded products than on generics. 

8. The industrialized countries referred to here are Australia, Canada, New Zea
land and the United Kingdom. See Commonwealth Secretariat, 1985, pp. 14-
15 and IMS, 1988. 

9. For instance, in Argentina, pharmaceutical expenditure accounted for 32 per 
cent of total public health care expenditure in 1985 (IMS, 1988, p. 1.14). 

10. The measure ignores annual changes in stock. Thus the relationship between 
domestic production and consumption is equivalent to the difference between 
exports and imports. It should be noted that the levels of consumption in many 
developing countries may be much lower than the levels of potential demand 
because of their limited capability to import. 

11. To test these relationships Spearman rank correlations were calculated using 
1987 data for over 80 countries (see Statistical Appendix, Table A.3 ). Both the 
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degree of self-sufficiency and trade dependence are highly correlated with 
population (a proxy for domestic market size) and carry the expected signs. 
The two measures are only weakly associated with income (measured by per 
capita GDP). Furthermore the ratio of exports to production - a measure of 
export dependency - is negatively related to population, while its association 
with GDP per capita is strongly positive. All these results suggest that only 
large countries can be self-sufficient without depending on trade. Small coun
tries may be self-sufficient but must still depend heavily on trade (both imports 
and exports). 

12. The re!t!~,onship can be expressed as follows: 

where Q =domestic production, C =consumption, X =export~. M =imports, d 
=ratio of domestic production (that is, gross output) to total supply ( Q+M) and 
the subscripts 1 and 2 refer to 1975 and 1989 respectively. The first term on 
the right-hand side of the equation represents the growth in domestic demand 
while the second term represents export expansion. The third term measures 
the difference between actual imports in 1989 and the hypothetical level of 
imports that would have occurred if the import share in total supplies had 
remained equal to that in 1975. 



3. Competitive Trends in International 
Markets 

The pharmaceutical industry is clearly passing through a period of 
considerable change. The possibility that these changes will alter the 
competitive position of producers in different countries is especially 
important, eliciting a variety of responses. Some commentators have 
suggested that Japanese producers will soon emerge as world leaders. 
mainly at the expense of drug firms in the United States and Western 
Europe. O:hcrs see the issue of competi~ive shifts in a different light. 
arguing that the extent of government intervention in some countries 
is so great that it stifles innovation and progress. In response govern
ment officials point to studies showing that many firms continue to 
thrive in international markets despite extensive government regula
tion at home (see, for example, Burstall and Senior, 1985). 

Several industry-wide trends are examined in this chapter. The 
results provide useful insights about shifts in competitive abilities. 
though they cannot provide a comprehensive picture of global trends. 
One reason is that any assessment of competitive performance can be 
no more than an informed guess~ the concept is an elusive one which 
is not readily captured in empirical terms. Another problem is the lack 
of relevant information. Most drug companies are extremely secretive 
and the markets they serve are highly fragmented. A third complica
tion results from differences in national policy. These variations are 
often so great that they distort any comparisons between producers in 
different countries. 

Despite these drawbacks, various types of information can be as
sembled to gain some impression of international competitive standing. 1 

An examination of trading patterns is the usual starting-point for such 
an exercise. The fact that only 30 firms account for nearly half of 
world sales underlines the importance of foreign markets. The industry 
itself possesses several characteristics that should encourage trade. 
First. the high costs of research and the limited period of patent 
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protection for most drugs make it essential that the innovator sells its 
products on a global scale. Second, there are significant ccunomies of 
scale in the distribution of medicines and this, too. requires that pro
ducers adopt an international outlook. Finally. transport costs are a 
natural barrier to trade for most manufactured goods but matter very 
little in this instance since medicines are neither heavy nor volumi
nous. 

At the same time there are factors which inhibit (rather than en
courage) trade. One is the array of controls and regulations employed 
to ensure that standards of safety and efficacy are met. Price controls 
and restrictions on the availability of medicines are also common. 
Finally there is the normal range of trade restrictions which include 
tariffs, quotas, various types of non-tariff barriers and other policies 
that make it difficult for firms to export. As a result the actual pattern 
of trade may be quite different from that which would be expected if 
competitive forces were the sole determinant. 

Many of the industry's larger drug producers have responded to 
these circumstances by locating parts of their operation in foreign 
markets. The global network of pharmaceutical facilities is now huge, 
suggesting that investment - in particular, foreign direct investment 
(FDI) - is an important indicator of competitive abilities. Unfortu
nately, data on FDI are limited. For that reason, much of the following 
discussion makes use of information on international sales and total 
investment. 

The nature of competition within the industry suggests a third 
aspect with implications for the international pattern of competitive
ness. Product development rather than low prices has been the major 
determinant of market leadership, at least in the industrialized countries. 
Successful firms must always have a number of promising drugs in 
their research pipeline if they hope to thrive in today's markets. Thus, 
while trade and investment help to shape patterns of competition, the 
pace of innovation is the major determinant of competitive leadership 
in the pharmaceutical industry. 

To summarize, international trade and international production (or 
FDI) are the two conventional ways for firms to reach foreign mar
kets, while a s1rong innovative capacity is the prerequisite for com
petitive leadership in major markets. Each of these features is examined 
below. 
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EXPORT PERFORMANCE IN THE 
PHARMACEUTICAL INDUSTRY 
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Pharmaceuticals are traded in both their intermediate and finished 
form. Intermediate products or medicinal chemicals are supplied by 
producers of fine chemicals to processors where they are turned into 
pharmaceuticals. The processor then exports the finished product to 
an importer who sells the drug in his home market. 

Trade in these two categories occurs both in open international 
markets and through closed business channels. Most medicinal 
chemicals are sold in the open market. These are mainly commodity 
fine chemicals and patent-expired specialty chemicals. both of which 
are used to produce generic products. 2 Multinationals. on the other 
hand. sell medicinal chemicals and pharmaceutical preparations to 
their affiEates. licensees and appointed distributors. In that case. par
allel imports (see Box 3. l) and generic drugs are the only sources of 
price c·.1mpetition. 

The available data do not permit a distinction between sales in an 
open market and those passing through closed business channels. 
They do. howeve'". allow for trade to be divided into medicinal chemi
cals and pharmaceutical preparation:-, and thi;.; breakdown is shown in 
Table 3.1. The most obvious feature is the extent to which trade is 
dominated by the industrialized countries. Producers in \Vestern Europe 
supply almost three-quarters of world exports while North America 
accounts for anoUler 12 per cent. Other exporters. including Japan and 
the developing countries, are of little importance. The figures also 
H'''eal a similarity in the composition of pharmaceutical trade. Roughly 
two-thirds of all pharmaceutical exports are preparations or finished 
products. Thus a processing ind•1stry capable of converting medicinal 
chemicals into finished products seems to be essential if a country is 
to be a major exporter of drugs. 3 

Table 3.2 provides a more detailed look at the pattern of exports for 
a large number of countries. These figures reconfirm the tw0 charac
teristics noted above. The 15 largest suppliers accounted for 90 per 
cent of all pharmaceutical exports in 1988, though only one develop
ing counrry, China, was among ihis group. Furthermore the major 
suppliers are exporters of pharm .. ceutical preparations rather than 
medicinal chcrr.icals. 
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Box 3 .1 Paraliel importing in the pharmaceutical industry 

One consequence of policy disharmony is that suppliers often resort to ·paral
lel importing', buyi:lg in markets where the price is low and reselling in 
others where prices are high. Parallel imports are common in Europe, owing 
to widespread control of product prices and a lack of harmonization of pricing 
policies. Unpublished estimates put the EC's market for parallel imports at 
$500 million per year. Trade of this type has little or nothing to do with 
intemationai differences in competitive abilities. 

Parallel imports can help to smooth out intemational price differences, but 
the drug industry is unconvinced of this virtue. It argues that in the EC 
parailel importers take unfair advantage of a market that is closely regulated. 
The importers respond that drug manufacturers are using the regulations to 
stifle competition. 

To sell a drug in the EC a parallel importer must obtain a product iicence. 
For this the importer must first provide a European Community Market Au
thorization (ECMA) to prove that the drug is made in the EC. Approval of 
such a licence should require 45 days but in practice the period varies widely. 
In the Netherlands it requires three months and in the United Kingdom 19 
months. The importers believe that this is because ' ~gulators must get infor
mation from reluctant drug manufacturers but a confidentiality agreement 
between the regulators and drug producers obscures the licensL1g process. 

Drug producers have several means to delay approval of parallel imports. 
If they change the colour or shape of pills, or switch from tablets to capsules, 
a new ECMA number must be issued and imports can be delayed. Drugs can 
also be sold under different brand names but regulators prohibit the import of 
drugs with 'foreign' names, even though the ingredients are identical. A name 
change can therefore deter competition from parallel importers. 

The fact that there can be an eight-fold difference in the price of a drug in 
EC member countries creates great incentives for parallel imports. The industry 
argues that the situation is due not to profiteering but to the fact that national 
governments often set prices. 

It is ckar thzit a smali minority of industrialized countries dominate 
world markets. Only four - the Federal Republic of Germany, Swit
zerland, the United Kingdom and the United States - accounted for 
more than half of \vorld exports in 1988. These countries owe their 
success to a handful of large. integrated firms v.:hich operate as multi
nationals. The multinationals' ability to market their products on an 
international scale goes a long \vav towards explaining the concentr J.-

~ ~ J ~ 

1.ion of world suppliers. but it is not the only reason for Stich a pattern. 
Another is the nature of co!11petition in the industry which depends 

mainly on U1c intrnduction of new product.; rather than differences in 
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'/(1h/c 3.1 Pliarmaccutical exports hy region and country group, 1975-88 

Viilue of exports 

I millions ol current US$) 

1975 1980 198!5 

Developed market ccononiics 5 730 12 056 23 538 

North America 801 1 628 _nun 
EC .1650 7 588 14 196 
Ot lll'r Europe 1 095 2 437 5 156 
fa pan 125 299 734 
Othl'fS 60 105 186 

De\ eloping countries 459 I ()(10 I 898 

Latin America 168 287 463 
Nonh Afric;i 4 6 39 
Other Africa (J 19 12 
West Asia 20 22 109 
South and East Asia 145 353 651 
China 45 188 381 

World 6 777' 13 9nc 26 517' 

Nott•s 
• SITC Rev I: 541.7. 
to SITC Rev I: S 12.S<i + '.'i4 I. I + 541.:1 + 541.4 + 54 l.5 + 54 Ui I + 541.62. 
" Includes cstirna!cs for the USSR and East European countries. 
1 Exel.ides estimates for the USSR and East Europe. 

Source: United Nations trade data; IMS {various issues); UNIDO estimates. 

Share 
in world 
1988 (%) 

88.8 

12.3 
53.5 
19.4 
2.8 
0.7 

7.2 

1.7 
0.1 
0.0 
0.4 
2.5 
1.4 

100.0' 

Export composition, 1988 
Medicinal 

Preparations• chemicalsb 
as a share of us a share of 

total ('fo) total(%) 

66.1 33.9 

48.1 51.9 
72.2 27.8 
68.2 31.8 
22.3 77.7 
73.2 26.8 

61.3 38.7 

74.9 25. I 
99.7 0.3 
22.2 77.R 
76.7 23.3 
63.8 36.2 
28.7 71.3 

65.8d 34.2d 
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Table 3.2 leading exporters of pharmaceutical products, 1975-88 

Value of exports Percentage share of exports ( 1988) 
Medicinal 

(millions of current US$) Share in Preparations chemicals 
world in all in all 

Exporter 1975 1980 1988 1988 (%) pharmaceuticals pharmaceuticals 

A World's major exporters 23 800 89.8 62.6a 37.4a 

Germany, Fed. Rep. of l 010 2 148 3 996 15.1 66.1 33.9 
United States 725 I 772 3 541 13.4 47.5 52.5 

°' Switzerland 860 I 629 3 172 12.0 67.3 32.7 +>-
United Kingdom 744 I 539 2 793 10.5 78.6 21.4 
France 573 l 387 2 345 8.8 79.6 20.4 
Italy 384 701 1 282 4.8 48.5 51.5 
Netherlands 332 589 I 038 4.0 88.9 11.1 
Belgium-Luxembourg 303 640 I 026 3.9 70.4 29.6 
Denmark 145 315 839 3.2 78.0 22.0 
Sweden 112 309 829 3. l 94.3 5.7 
Hungary 214 322 739 2.8 62.3 37.7 
Japan 124 296 721 2.7 22.3 77.7 
f reland 93 161 549 2.1 70.9 29.l 
Spain 37 183 524 2.0 35.2 64.8 
China 46 193 406 1.5 28.7 71.3 
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B Largest exporters among the 
developing countries and areas 1 404 53 67.Ja 32.9" 

India 25 105 253 LO 25.8 74.2 
Bahamas 26 27 236 0.9 86.7 13.3 
Yugoslavia 69 177 230 0.9 78.1 21.9 
Singapore 72 148 164 0.6 67.2 32.8 
Brazil 12 38 84 0.3 32.7 67.3 
Taiwan 12 22 69 0.3 64.2 35.8 
Korea, Republic of 8 20 68 0.3 52.5 47.5 
Mexico 48 53 60 0.2 26.2 73.8 
Jordan 4 9 50 0.2 100.0 0.0 
Turkey 2 3 48 0.2 50.6 49.4 

CJ'. 
Egypt 3 5 32 O. l 99.8 0.2 

VI Hong Kong 9 22 31 0.1 100.0 0.0 
Argentina 24 37 23 0.1 45.9 54. l 
Malaysia 5 9 18 0. I 97.2 2.8 
Indonesia 12 12 17 0.1 54.4 45.6 
Thailand 5 13 11 0.0 61.4 38.6 
Colombia 8 12 IO 0.0 98.3 l.7 

Note 
'
1 Percentages expressed as unweighted averages for countries shown. Source: United Nations trade tapes. 
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price. Competition through product innovation requires sophisticated 
research capabilities and financial power. These prerequisites confer a 
natural competitive advantage on producers based in industrialized 
countries. Other characteristics such as the high ..::ost of marketing and 
the unusual standards of purity required in the production of drugs 
reinforce the export dominance of the multinationals. 

A more comprehensive picture of trade performance is obtained 
from Table 3.3, which shows net trade in pharmaceuticals. Here a 
conspicuous feature is the durability of trading patterns. Almost all 
the countries that were net exporters in the mid- l 970s had managed to 
increase their trade surpluses by 1988, while an opposite trend oc
curred among the net irn:- Jrters. Such consistency implies that differ
ences in the competitive abilities of countries ha\..:, probahly become 
more marked since the 1970s. 

The majority of the world's largest net exporters are industrialized 
countries. but their dominance is not so great as when total exports 
are considered. In fact, China's net trade exceeds that of several 
industrialized countries, while the Bahamas4 and Yugoslavia have trade 
surpluses of at least $100 million. The li~t of net irnponers is longer 
but more evenly divided between industrialized and developing coun
tries. Japan is a huge net importer with a trade deficit (mainly in 
preparations) which almost matched the surplus of the United States 
or the United Kingdom in 1988. In general all countries are actively 
involved in world trade but only a few developing countries export in 
amounts which would indicate a competitive advantage. 

Given the dominance of industrialized countries, predictions about 
changes in the global pattern of competition have focused mainly on 
companies in North America, \Vestern Europe and Japan. Some ana
lysts draw parallels between pharmaceuticals and other research-in
tensive industries. They predict significant gains in the Japanese in
dustry and a corresponding decline in the competitive position of 
American and European producers. Other commentators view this as 
an unlikely scenario. at least in the foreseeable future. They stress the 
continuity of the industry, trguing that the nature of competition 
between major groups cannot accommodate large swings in the relative 
position of particular groups within a period of only five to ten years. 

To the extent that export performance can be regarded as a reliable 
indicator of competitive trends, the data support the latter view. The 
United States· share in exports of the industrialized countries has 
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Table 3 .3 Countries with largest net trade in pharmaceuticals, 1975 
and 1988 

Average annual rate of growth, 
Value of net tradea 1975--88 

Country 1975 1988 exports imports 
(US$ millions) (per cent) 

-~ Net exporters" 
Switzerland 680 (396) 2 312 (l 622) 10.6 12.8 
Germany, Fed. Rep. of 500 (421) I 858 (l 266) 11.2 11.7 
United Kingdom 517 (460) 1 407 (I 141) 10.7 15.0 
France 225 (433) 73" (1 183) 11.4 12.5 
United States 490 (268) 667 (1 398) 13.0 21.2 
Hungary 127 (116) 461 (304) 10.0 9.4 
Denmark 59 (52) 450 (389) 14.4 12.2 
Sweden -65 (-40) 281 (324) lo.7 9.1 
ire land 33 (-22) 254 (170) 14.6 13.1 
Bahamas 21 (24) 221 (191) 18.5 8.5 
China 41 (28) 201 (30) 18.2 32.4 
Belgium-Luxembourg -32 (-16) i42 (863) 9.8 7.8 
Yugoslavia -5 (18) 99 (172) 9.6 4.4 
Netherlands 98 (-9) 39 (-38) 9.2 11.8 

Average annual rate of growth, 
l'alue of net imports< 1975-88 

Country or area 1975 1988 npons imports 
((JS$ millions) (per cent) 

B Net imponersd 
Japan 308 (172) l 399 (I 005) 14.5 13.0 
ltaly -56 (-20) 546 (222) 9.7 14. l 
Saudi Arabia 63 (63) 503 (518) 35.5 17.3 
Canada 120 (40) 491 (320} 7.3 !0.7 
Hong Kong 74 (58) 478 (816) 9.6 15.0 
Egypt 27 (16) 413 (244) 20.4 23.1 
Australia 75 (-26) 407 (255) 9' .. 12.6 
Taiwan 18 (15) 345 (208) 14.7 22.4 
Austria 75 (-27) 299 (300) 12.7 11.8 
Algeria 114 (l ll) 260 (530) -14.5 6.5 
lra4 50 (24) 229 (22 l) -4.7 12.4 
Norway 58 (58) 203 (196) 13.4 10.7 
Finland 65 (59) 177 (153) 18.2 9.9 
South Africa 52 (-6} 172 (-l) -2.3 8.4 
Pakistan 23 ( - I) 163 (99) 7.4 15.8 
Poland 13 (!I) 159 (117) -6.2 12.6 
Vcnc1:ucla 45 (13} 154 (36) 5.4 9.9 

Notes 
• Net impon~ carry a ncg;Hivc sign. Net exports of pharmaceutical preparations arc given in paren-
theses. 
° Countrie~ with net ex pons exceeding SlO million in 1988. 
c Net exports carry a negative sign. Nel imports of pharmaceutical preparations are given in paren-
theses. 
° Countries wi•~ net imports exceeding S 150 million in 1988. 

Source: United Nations trade tapes. 
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remained around 14 per cent since the mid- l 970s, while the European 
Community countries account for over 60 per cent of the total. Ja
pan\ share has risen only slightly, and it is still less than that of 
smaller European countries such as Belgium, Denmark, the Netherlands 
and Sweden. 

Producers in industrialized countries continue to dominate most 
drug markets but there are several reasons to explain why firms in 
developing countries may eventually have a larger role to play. First, 
demand in some of these countries is growing especially fast and 
domestic producers (whether local or foreign-owned) should benefit. 
Second, governments are anxious to encourage the production of 
multisource drugs. Multinationals and other drug firms in industrial
ized countries will probably claim the bulk of this new market, but in 
the longer term producers in developing countries should also gain. 
Third, the number of multinationals has grown and they compete 
more intensely than in the past. This should make it easier for govern
ments in developing countries to establish local production since they 
will be able to choose from a larger number of potential foreign 
collaborators. Finally, firms in a few developing countries have 
launched an export drive on the basis of experience gained in the 
home market. In particular India's pharmaceutical industry can serve 
as an example of success in directing activities towards foreign mar
kets (see Chapter 7). 

In conclusion. at least some developing countries can be cautiously 
optimistic about their ability to compete in markets for certain drugs. 
For the present, however, these countries will continue to depend 
heavily on imports and/or local production by subsidiaries of multina
tionals. The following section takes up this issue, discussing the role 
of FDI in both the developing and industrialized countries. 

INTERNATIONALIZATION OF PRODUCTION 
FACILITIES 

Trade and foreign investment are alternative ways of establishing an 
international presence, but in the pharmaceutical industry the prefer
ence has always been for the latter. In 1980 about 13 per cent of the 
world's pharmaceutical needs were met through imports, while the 
corresponding share of local production by foreign-owned companies 



,_ 

Competitive Trends in International Markets 69 

was 27 per cent (Rigoni, Griffiths and Laing, 1985, p. 5). Furthermore 
the changes since that time have almost certainly favoured foreign 
production rather than trade. 

The fact that FDI is generally preferred to exports is due to both 
economic and policy reasons. Foremost among the economic factors 
are the segmentation of the global market into national markets, the 
oligopolistic structure of most submarkets and the importance of local 
marketing. Segmentation results from wide differences in country 
preferences. Local medical traditions are frequently the reason. They 
affect not only the formulation of drugs but even the choice of whole 
therapeutic classes of medicines. Doctors also contribute to this 
uniqueness since their prescribing practices usually favour locally
produced pharmaceuticals. 

The oligopolistic structure of many drug markets is examined in 
some detail in Chapter 5. One fact which emerges from that discus
sion is that the pharmaceutical industry consists of a large number of 
heterogeneous submarkets where firm concentration tends to be high. 
Such a market structure is conducive to internationalization as na
tional oligopolies with stable domestic markets look elsewhere in 
order to expand sales. 

The provincial nature of many marketing tasks also contributes to 
the preference for foreign operations rather than exports. Marketing is 
typically a local activity which must take into account country-spe
cific characteristics such as tastes and preferences. local disease patterns 
and regulatory systems. There may be substantial ownership advan
tages as well which lead firms to establish local marketing affiliates in 
addition to subsidiary production, formulation or packaging. 5 

The effects of public policy reinforce the tendency for firms to 

invest abroad. First, the 'natural' pattern of market segmentation is 
accentuated through the use of regulatory policies; for example, the 
registration of a drug may require that certain tests or phases of 
production be carried out locally. Second, policies governing prices 
and methods of reimbursement often create artificial barriers to trade 
since they favour local producers. Third. import controls can be a 
strong motive for firms to set up local production facilities in order to 
'move behind' the trade barriers. 

The degree of the industry's international involvement is suggested 
by the data in Table 3.4. The share of foreign sales, which includes 
exports as well as sales by foreign subsidiaries, is indicated for a 
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sample of 143 firms with headquarters in 13 industrialized count.ries 
and three develooing countries, The degree of foreign involvement is 
quite varied among companies based in industrialized countries. Japa
nese firms are the most dependent on domestic demand, while com
panies headquartered in France, the Federal Republic of Germany, the 
United Kingdom and the United States have a more prominent inter
national profile. Foreign markets account for the largest portion of 
total sales in the smaller European countries such as Belgium, Denmark, 
Hungary and Sweden. In these cases a relatively strong international 
presence is needed to support a fully developed pharmaceutical m
dustry. 

The usefulness of Table 3.4 is limited by the fact that data for 
exports are lumped together with sales of foreign subsidiaries and 
there is no way to determine which are the more important. The 
U11ited States is one of the few countries that reports separate figures 
on pharmaceutical exports and sales of foreign subsidiaries. These 
data, which are summarized in Table 3.5, show that exports have been 
no more than 17 per cent of total foreign sales and their share was 
falling between 1970 and 1987, when the trend was reversed. The 
share in other industrialized countries is probably higher but exports 
would probably still account for less than half of all foreign sales. 6 

Intra-firm trade rather than sales to distributors or final consumers 
make up the bulk of exports. The extent to which companies trade 
within their own organization is clear evidence that strong links exist 
between the parent company and its foreign subsidiaries. 

An alternative way to compare the competing roles of FDI and 
exports is to picture these operations in terms of resource flows to 
foreign markets. One set of resource flows can be represented by the 
amounts of productive factors embodied in drug exports. Another re
source flow can be expressed in terms of the movement of productive 
factors across national borders in order to support foreign production. 
The latter measure or concept is more closely associated with FDI. 

The relative importance of the two flows is difficult to assess em
pirically but indirect evidence seems to confirm that foreign invest
ment is substantial in comparison with its 'export' equivalent. For 
example, data for the United States reveal that in 1983 about 50 per 
cent of the work force in American-owned companies was employed 
abroad.7 Even if the capital/labour ratio is considerably lower in foreign 
,;ubsidiaries than in parent companies, the share of overseas capita] in 
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Tahle 3.4 Foreign sales of pharmaceuticals by selected companies, 
a\'erages 1987188, by countrya 

Country 

Belgium 
Denmark 
Finland 
France 
Germany, Fed. Rep. of 
Hungary 
India 
Italy 
Japan 
Republic of Korea 
South Africa 
Spain 
Sweden 
United Kingdom 
United States 
Yugoslavia 

Nme 

Share of foreign sales 
in total sales of 

pharmaceuticals 
(per cent) 

82.5 
85.2 
29.6 
60.l 
62.7 
54. l 
12.4 
32.3 

6.2 
5.1 
1.4 
3.0 

79.9 
72.6 
42.4 
39.6 

Number of.firms 
covered 

2 
4 
5 

16 
15 
8 
7 

13 
28 
12 

1 
2 
4 
5 

26 
3 

a The country averages can usually not be taken to be representative, owing to 
limited coverage of firms. 

Source: Scrip, Pharmaceutical Company League Tahles (various issues). 

the total for the American industry would still be enormous. 8 Data for 
Swiss companies imply an even larger role for foreign investment. In 
two of the three lamest Swiss multinationals the share of the foreign 

'- .... 
workforce was over 70 per cent of the total in 1981, while the corre-
sponding share in fixed assets was 55 and 70 per cent, respectively 
(Tucker, 1984, p. 47). 
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Table 3 .5 Pharmaceutical sales abroad and exports by United 
States firms.a selected _-y·ears (millions of current US$) 

Year 

1970 
1975 
1980 
1985 
1987 
1988 

Notes 

Sales abroad 

2 052 
4 571 

10 035 
10 173 
14 281 
16 881 

Exports 
Totafb Intra-firm tradec 

344 (16.8) 
754 ( 16.5) 

1 219 (12.1) 
1 557 (15.3) 
2013(14.1) 
2 696 ( 16.0) 

244 (70.9) 
529 (70.2) 
739 (60.6) 
858 (55.1) 

1 226 (60.9) 
1 928 (71.5) 

a The data shown here cover PMA member firms. 
b The figures in parentheses show the percentage share of exports in totai sales 
abroad. 
c The percentage share of intra-firm trade in total exports is shown in parentheses. 

Source: Pharmaceutical Manufacturers' Association (PMA). Annual Survey Report 
(various issues). 

Country-specific figures such as these are helpful in forming im
pres~ions but provide little basis for generalization. To gain a broader 
impression of the role of FDI, data on total investment (both foreign 
and domestic) are presented in Table 3.6. Drug producers in the EC 
are the source of more than two-fifths of the pharmaceutical indus
try's global investments and their share has been rising. In turn, FDI 
accounts for a sizeable portion of the Community's fixed capital for
mation. A rough estimate of the magnitude can be derived from the 
share of EC pharmaceutical production accounted for by local affiliates 
of foreign companies. At the beginning of the 1980s this figure was 
about one-fifth of to!al EC production (Burstall and Senior, 1985, pp. 
47 and 97) and FDI is assumed to account for a similar portion of total 
investment. 

According to Table 3.6, the United States accounts for nearly a 
third of all fixed capital formation. Foreign-owned subsidiaries oper
ating in that country had about 10 per cent of the domestic market in 
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Table 3 .6 Gross fixed capital formation in the plwrmaccwical industry. sclecrcd L·owztrics and years 

Country/ 
Country group 

Developed market economies 
ECC 

Japan 
United States 
Othersd 

Eustern European countriesc 

Developing countri:::s and areas1 

Notes 
a At J 980 prices. 
0 Estimate. 

1975 

100.0 
42.3 
20.2 
31. 7 

5.8 

Distrihution among 
DME:/1 

(per cent) 
1980 1985 

100.0 100.0 
41.9 43.9 
19.7 18.4 
32.4 32.7 

5.9 5.0 

Average annual 
growth 

(per cent) 

1988/> 1975-80 1980--85 

100.0 3.7 4.4 
45.2 3.5 5.4 
18.1 3.2 3.0 
30.5 4.l 4.6 

6.3 4.2 1.0 

5.7 4.2 

4.9 9.3 

c Belgium, Dem.1ark, France, Germany, Federal Republic of, Greece, Netherlands. Portugal. Spain, United Kingdom. 
d Australia, Austria, Canada. Finland, Norway. 
c Czechoslovakia, Hungary, Poland. 

1985-88 

3.1 
4.4 
2.6 
l.O 

11.5 

13.1 

8.3 

t Bangladesh, Chile. Colombia, Ecuador, El Salvador, Guatemala. Hong Kong. India. Indonesia. Malaysia, Panama, Philippines. 
Republic of Korea, Turkey, Venezuela, Yugoslavia. 

Source: United Nations Statistical Office. national pharmaceutical manufacturers' associations and estimates by UNIDO. 
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1975 (Burstall, Dunning and Lake, 1981, p. 63) but their share had 
risen to more than 17 per cent by 1988 (Imsworld Publications Ltd, 
World Drug Market Manual, 1989, p. 11 ). Thus FDI in the United 
States has grown quickly; by the end of the 1980s it was probably 
about 20 per cent of the industry's total fixed capital formation. 9 

Japan is the only industrial country where fixed capital formation is 
sizeable. The country accounts for about a fifth of the world total, and 
the share of FDI, though small, is growing. Local subsidiaries of 
foreign companies had just over 5 per cent of the Japanese drug 
market in the 1970s but by 1989 the figure exceeded 22 per cent. At 
that time, 15 of the top 50 companies in Japan were foreign-owned 
and FDI should continue to grow. 10 

The main source of FDI is the United States. European and Japa
nese firms are of less importance, although this may change in the 
1990s (see Box 3.2). The United States firms are particularly strong in 
the European Community where their affiliates supplied around three
fifths of all the drugs sold by foreign subsidiaries in the early 1980s 
(Burstall and Senior, 1985, p. 97). Swiss firms are the second largest 
investors. They supplied roughly a fifth of all FDI in the European 
Community during this period. 

Fragmented data seem to indicate that the same sort of pattern still 
applies today. In 1989-90, for example. companies based in the United 
States annour.ced plans, began construction or completed plants in 

Box 3.2 Japan's foreign direct investment 

Japanese firms will become a much more important source of FDI in the 
future. One reason is the industry's research successeg; only recently has it 
begun to develop products which are Hkely to be marketable in other indus
trialized markets. Firms are also being forced to turn to overseas markets in 
order to offset the costs of product development. Other factors which have 
contributed to the rise of FDI are the stimulus of foreign companies in Japan 
and the drastic price cuts imposed on the Japanese market. 

At the beginning of 1990 Japanese companies had a total of 135 offices, 
joint ventures or acquired companies outside Japan. Preferred locations for 
research are Germany, Scandinavia, the United Kingdom and the United 
States. ~ites for bulk production are concentrated in Ireland, Portugal and 
Taiwan Province, while much of the production of finished goods is found in 
France, Germany, Italy, Spain and the United States. 
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France, Italy, the Netherlands, Norway and the United Kingdom. 
Meanwhile Swiss companies were investing in France, Ireland and 
Spain. Intra-European Community investments were also initiated by 
a German company in France, by French firms in the United Kingdom 
and by a British company in Italy (Scrip. World Pharmaceutical News, 
various issues). 

The developing countries are far less popular as recipients of FDI 
than the industrialized countries. No comprehensive figures are avaii
able but in the mid-1980s the volume of total investment (FDI plus 
domestic investment) was probably about a third of that going to 
industrialized countries. 11 Foreign-owned firms are nevertheless of 
immense importance in developing countries, accounting for about 
two-thirds of all pharmaceuticals produced in these markets. 

Data for the early 1980s show that foreign-owned companies ac
counted for less than half of the domestic production in Bangladesh, 
China, Egypt, India, the Republic of Korea, Thailand and Turkey. In 
Chile, Mexico, Pakistan, Peru, the Philippines and Uruguay, the for
eign sector was responsibie for 50-80 per cent of total pharmaceutical 
production. In other developing countries such as Brazil, Colombia, 
Ecuador, Indonesia, Nigeria, Saudi Arabia and Venezuela, the output 
of foreign-owned companies was more than 80 per cent of the total 
(Redwood, 1987. p.262). 

Table 3.7 provides additional information on this subject for the 
latter half of the 1980s. All the countries shown in the table have 
relatively large domestic markets and most have a number of domes
tic producers. Foreign-owned firms are a minority in every case. 
Nevertheless these firms are much bigger than their domestic rivals 
and typically account for well over half the domestic market. The 
multinationals· involvement varies, however, depending on the size 
of the market in the host country, the domestic industry's sophistication 
and the government's policies (see Box 3.3). 

In developing countries where the industry is just beginning to 
emerge foreign firms are the main suppliers of medicinal chemicals 
and finished drugs in bulk form. Local activities are usually limited to 
packaging and dosage formulation. Dtveloping countries with at least 
a modest pharmaceutical industry tend to rely on foreign-owned sub
sidiaries and the main source of competition is imports. By this stage 
in the industry's development mosl governments have adopted poli-
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Table 3.7 Estimates of multinational involvement in selected devel
oping countries, various .vears 

Country Year 

Argentina 1986 
Brazil 1985 
Chile 1985 
Colombia 1985 
India 1986 
Indonesia 1989 
Pakistan 1989 
Peru 1987 
Philippines 1987 
Rep. of Korea 1987 
Turkey 1988 
Uruguay 1986 
Venezuela 1984 

Nntes 

Number of companies 

National F oreign-owneda 

69 58 
350 120 

37 30 

289b 3P 
247 40 
150 32 
46 18 

52 
311 35:.: 
97 17 
47 23 
39 41 

Market share 
of foreign-owned 

companies 
(per cent) 

50+ 
84 
60+ 
82 
23c 
72 
70 
soct 
60 
17f 
37g 
58 
82 

a The definition of foreign-owned companies differs across countries. 
b Figures refer to the 'organized' sector only. 
c Share of top 13 foreign-owned companies in 1984. 
d UNIDO estimate. 
e Number of domestic-foreign joint ventures. 
r Share of the top 22 domestic-foreign joint ventures. 
g Figure refers to 1984. 

Source: Scrip Yearbook (various issues), and IMS (various issues). 

cies which favour indigenous firms relative to imports and foreign
owned subsidiaries (see Chapter 6). 

The relationship with foreign firms is seen in a different light in 
countries where indigenous producers have the capability to manufac
ture pharmaceutical preparations. Besides foreign-owned subsidiaries 
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Box 3.3 Foreign direct investment in the Chinese pharmaceutical industry 

The foreign sector accounted for less than 10 per cent of domes.tic production 
in the late 1970s. In the 1980s, however, Chinese policy makers came to rely 
more heavily on foreign capital and expertise to modernize their pharmaceutical 
industry. The country's huge domestic market and its long experience in 
traditional medicines made it an especially attractive market for foreign in
vestors. As a result the State Planning Commission's efforts to encourage FDI 
for the production of certain antibiotics and traditional Chinese medicines 
(both made from constituents originating in the country) were remarkably 
successful. 

The pace of FDI decelerated significantly in 1989, although existing assets 
and foreign investments in the industry were maintained. Examples include 
the joint ventures of Ciba-Geigy and SmithKline Beecham. The latter's op
eration in Tianjin is reported to have been profitable since 1988, mainly on 
the basis of large sales of an anthelmintic in the domestic market. FDI recov
ered in 1990 and 1991. Foreign companies involved in new operations include 
several investors based in Hong Kong and ICI Pharmaceuticals of California. 
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and joint ventures, local firms frequently produce brand-narae drugs 
under licence from multinationals. The provision of production equip
ment and pharmaceutical chemicals represents other forms of linkages 
between indigenous producers and multinationals. 

When the multinationals' involvement in developing countries is 
compared with that in industrialized countries, the differences are 
even starker. Some of these facts are documented in the Statistical 
Appendix, Tables A.4 and A.5. These tables show the location of 
foreign subsidiaries and research centres for a sample of firms from 
Belgium, France, the Federal Republic of Germany, Japan, the Neth
erlands, Sweden, Switzerland, U11ited Kingdom and United States. 
Foreign subsidiaries operating in industrialized countries are all en
gaged in production and/or distribution and frequently carry out re
search as well. The same is not true for developing countries. where 
only a few companies are reported to have research facilities. 12 

In conclusion, the pharmaceutical industry in any country, whether 
industrialized or developing, depends to a significant degree on the 
participation of foreign multinationals. The multinationals' motives 
for FDI differ sharply between the two groups of countries, however. 
Their willingness to engage in non-restrictive forms of technology 
transfer - for example, minority-owned joint ventures, the creation of 
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training facilities or research centres - is very limited in the case of 
developing countries. Such firms are nevertheless an important con
duit for innovative breakthroughs and the international transfer of 
pharmaceutical science. Their involvement is essential if a country 
aspires to a competitive position in international markets, an aspect 
which is examined below. 

INNOVATION AND INTERNATIONAL 
COMPETITIVENESS 

Competition in the pharmaceutical industry occurs mainly through 
research-based product development. Research productivity. or inno
vative capacity, is therefore a key determinant of a firm's competitive 
standing in international markets. 

Table 3.8 relates expenditures on R&D to the value of pharmaceu
tical exports (a rough indicator of trading strength) for 17 industrial
ized countries. The country rankings for the two variables are similar 
and rank correlations are strongly positive. When both variables are 
expressed in per capita terms (an adjustment which corrects for coun
try size), the correlation coefficient is about 0.5 and is statistically 
significant at the 10 per cent level of confidence. The correlation is 
even stronger when no adjustment is made for differences in country 
size. 13 In that case, the coefficient is as high as 0.8 and is statistically 
significant at any level. 

A detailed comparison of the data in Table 3.8 shows very few 
instances where the export pattern departs from expectations based on 
R&D expenditures. The major exception is Japan. That country·s posi
tion as one of the world leaders in research spending sharply contrasts 
with its modest export volume. Some analysts attribute this anomaly to 
the industry's strong domestic orientation, but the result can also be 
taken to signify that even with large research spending a great deal of 
time is still required to establish an international position. 14 

The positive relationship between national rankings for R&D and 
export performance should have a parallel at the microeconomic level. 
Table 3.9 presents data on 31 companies for which information was 
available. When the company rankings are compared. the share of 
research expenditures and the share of foreign sales do, indeed, ap
pear to be positively related. 15 Such a result can be interpreted in ei-
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Table 3 .8 R&D expenditures in relation to exports in selected 
countries, 1986 

R&D expenditurea Value of exportsa 
Country (millions of (millions of 

current US$) current US$) 

United States 3 548 (1) 2 869 (2) 

Japan 1 859 (2) 521 (11) 
Germany, Fed. Rep. of 1 534 (3) 2 990 (1) 

Switzerland 1 082 (4) 2 342 (3) 

United Kingdom 682 (5) 2 037 (4) 
France 598 (6) 1 862 (5) 
Italy 430 (7) l 033 (6) 
Sweden 230 (8) 580 (10) 
Netherlands 115 (9) 776 (8) 
Belgium 92 (10) 826 (7) 
Denmark 65 (11) 605 (9) 
Canada 56 (12) 80 (16) 
Hungary 48 ( 13) 471 (12) 
Spain 47 (14) 316 (13) 
Austria 32 (15) 301 (14) 
Norway 14 (16) 29 (17) 
Ireland 11 (17) 244 (15) 

Note 
a Rankings within the given sample are shown in parentheses. 
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Source: OECD, Science and Technology Indicators Data Bank, United Nations trade 
tapes. 

ther of two ways. Substantial research expenditures may provide the 
basis for a firm ·s international success and would be reflected by a 
relatively large share of sales in foreign markets. Alternatively the 
positive correlation can mean that success in international markets 
allows the firm to develop a relatively intensive research programme. 
In reality the causation should work in both directions. 



Table 3.9 R&D expenditures and foreign sales, selected companies.a averages 1987188 (millions of current US$) 

Total 
R&D pharmaceutical 

Country Company expenditureb Foreign salesb sales 

Finland Orion 18(10.9) 80 (35.5) 226 
France Rhone-Poulenc 310 (15.9) 1 631 (80.2) 1 945 

Roussel Uclaf 144 (14.7) 644 (65.2) 987 
Sanofi 177 (19.3) 528 (56.8) 920 
lnstitut Merieux 38 (13.6) 159 (57.0) 280 

00 
0 Germany, Fed. Rep. of Boehringer Ingelhcim 369 (19.6) I 554 (82.5) 1 884 

Schering AG 217 (15,6) 1 093 (78.5) 1 391 
BASF 87 (11.7) 493 (66.5) 740 
Merck 79 (11.3) 443 (63.7) 695 
Schwarz 28 (12.9) 54 (24.6) 217 
Asla Pharma 27 (13.1) 54 (25.8) 208 

Italy Sigma Tau 36 (11.2) 9 (2.5) 322 
Bracco 17 (5.9) 204 (73.5) 277 
Fi di a 49 (21.4) 11 (4.6) 227 
Lepetit 31 (14.5) 89 (41.1) 213 



Japan Yamanouchi 122 (9.5) 121 (9.5) 1 289 
Banyu 40 (6.2) 7 ( 1.1) 644 
Tsumura & Co. 44 (9.3) 0 (0.0) 474 
Zeria Pharma 25 (7.7) 0 (0.0) 320 
Toyo Jo.?.:o 31 (9.8) 30 (11.1) 311 
Taiii 10 (4.5) 0 (0.0) 215 
Tokyo Tanake 20 (9.8) 6 (2.7) 203 

Sweden Astra 181 (19.3) 775 (82.6) 938 
Pharmacia AS 129 (16.9) 613 (80.4) 763 

United Kingdom Glaxo 476 (11.9) 3 479 (87.3) 3 978 
ICI 274 ( 14.0) 303 (14.5) 1 950 

United States 
00 

Warner-Lambert 219 (9.1) 571 (23.8) 2 399 
..... J&J 362 (16.7) 1 252 (57.8) 2 166 

Squibb ER 239 (11.8) 909 (44.7) 2 028 
Rorer 92 (9.3) 455 (46.1) 985 
Searle GD 199 (22.4) 523 (58.5) 896 

Notes 
a Only companies with sales over 200 million US dollars are shown here. Source: Scrip, Pharmaceutical Company 
b The share in total sales is shown in parentheses. League Tables (various issues). 



82 The World's Pharmaceutical lndus£ries 

Closer inspection reveals certain exception~ to this pattern. Some 
firms are successful exporters without devoting large amounts to R&D. 
Their achievements depend not so much on innovative leadership but 
rather on their abilities to distribute om-of-patent branded drugs or 
generics in international markets. Other companies (mainly in Japan 
and the United States) are heavily engaged in research but do not have 
substantial foreign sales. Instead the domestic market is sufficiently 
large and varied to accommodate these relatively large research out
lays. Despite these exceptions, the relationship between research 
spending and international involvement is positive (as expected) and 
moderately strong. Apparently a country which 'produces' a fair 
amount of innovation is in a strong position to compete in international 
markets, either through exports or by establishing production facilities 
abroad. 

The fact that competitive strength in international markets rests 
heavily on research capabilities means that producers in developing 
countries are mainly bystanders in the race for international competi
tiveness. These countries conduct some R&D but it is mainly of an 
adaptive nature, intended to modify products and pro--:esses to meet 
local conditions. The opportunities for these producers to compete in 
international markets will be limited to generic products for the fore
seeable futur,::. 

In conclusion, this examination of trade, foreign investment and 
innovative capabilities suggests three salient features of the interna
tional environment. First, patterns of international competitiveness 
are rather stable over time and this continuity is expected to persist in 
the foreseeable future: competitive advantage in world markets de
pends mainly on research capabilities which are expensive and take a 
great deal of time to dev~lop. Second, to the extent that changes of 
competitive relationships are observable. producers in indust1ialized 
countries seem to be strengthening their position: international differ
ences in competitive abilities may even become more pronounced in 
the future; FDI has intensified but continues to follow established 
geographical patterns. Third, the prospects of producers in developing 
countries will depend mainly on the growth of world demand for 
generics and their ability to be price-competitive in these markets. 
Health care policies and other forms of regulation in both industrialized 
and developing countries will be an important determinant of the 
rapidity with which these markets expand in the future. 
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NOTES 

1. International differences in compet1t1ve abilities can be gauged in several 
ways. One popular method relies on the theory of comparative advantage and 
makes use of an empirical measure of 'revealed' comparative advantage. In 
the case of pharmaceuticals, competitive differences depend mainly on elements 
of technological leadership and product differentiation rather than com para ti ve 
advantagL and this approach was not attempted. An aiternative is to express 
international competitiveness in terms of market shares (see Burstall and Sen
ior, 1985, p. 105). This method serves to distinguish between the leading 
exporters of pharmaceuticals and other producers but it is less \<-·ell suited to 
draw a comprehensive picture of the international pattern of competitiveness. 
The approach used here is a more eclectic one which depends on export 
performance. foreign investment and innovative capacity. 

2. Commodity tine chemicals (for example. acetylsalicylic acid, paracetamol. 
penicillin. quinine and vitamin C) are manufactured in large quantities by 
medicinal chemical standards in a relatively small number of dedicated plants 
(frequently classified outside the pharmaceutical industry). All pharmaceutical 
rr:•nufacturers, ranging from multinationals down to small generic linns, buy 
these chemicals in the open market. Commodity fine chemicals are sold also 
for the manufacture of products other th;m human pharmaceutical preparations 
(for example. veterinary drugs. ani!11al feed additives. vitamin-enriched food 
products and tonic waters): consequently their prices are more flexible to 
demand than those of patent-expired specialty chemicals which are produced 
in relatively small quantities in a large number of multipurpose plants scattered 
around the world. Research-based pharmaceutical manufacturers produce their 
need for specialty chemicals in house, whereas generic comp:.mies buy them in 
the open market after the expiry of the basic patent. These chemicals are 
exclusively used for the manufacture of pharmaceutical preparations. 

3. Among the suppliers of moderate importance. China and Japan rely mainly on 
sales of medicinal chemicals. 

4. The Bahamas is an anomaly. The favourable rates of taxation have attracted a 
number of foreign companies, including producers of pharmaceuticals such as 
Syntex. Alu10st all of the island's drug production is for export. 

5. For a detailed outline of the role of ownership advantages in international 
production see Dunning ( 1979). 

6. Figures for the United States :i1ay not be representative of the situation else
where since American companies have been particularly aggressive in estab
lishing a foreign presence. 

7. Figures are based on Grebner and Reinhard. 1983. p. 14 and refer only to 
members of the United States Pharmaceutical Manufacturers Association. 

8. The capital/labour ratio in foreign subsidiaries tends to be lower than for the 
parent company since most of the overseas investment is for the production of 
pharmaceutical preparations which is generally less capital-intensive th2:1 
pharmaceutical ch.:111icals. 

9. This estimate is bast>d on the market share of foreign subsidiaries operating in 
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the country market and the assumption that capitai/output ratios are the same 
for local and foreign-owned companies. 

10. FDI going to other industrialized countries would be relatively small, since 
their share of fixed capital formation amounts to only 6 per cent of the total for 
the country group. 

11. This estimate is based on Table 2.1 and the fact that investment/output ratios 
are slightly higher in the developing countries than in the industrialized ones. 

12. Sandoz has the most extensive network of subsidiaries in developing coun
tries. Other companies, like Merck, Hoechst and Bayer, have a large number 
of subsidiaries, though most are located in the bigger countries of Latin America 
and Asia. 

13. When the rank correlation is calculated in terms of the absolute values for 
R&D and exports, differences in country size are ignored. 

14. Minor discrepancies can be noted for Canada, Norway and Sweden, where 
exports are somewhat less than might be expected on the basis of research 
spending. 

15. The Spearman rank correlation between the two share variables is 0.57 and is 
statistically significant at the 0.1 per cent level. 
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4. The Role of Research and 
Development 

Research (drug discovery) and development (the testing and approval 
of drugs) is one of the most crucial stages in the production of phar
maceuticals. The nature of competition in the industry places a pre
mium on research; healthy firms must have a number of promising 
drugs in their research pipeline if they hope to thrive in today's 
markets. However research is expensive and its costs are rising. When 
R&D is expressed as a share of total revenue, the pharmaceutical 
industry has emerged as one of the bigt,est spenders in the manufac
turing sector, ranking alongside aerospace, electronics and electrical 
equipment, and chemicals. Some of the implications of these opposing 
trends are considered below. 

TRENDS IN PRODUCT DEVELOPMENT AND 
RESEARCH SPENDING 

Although pr'lduct development receives an especially high priority, 
the number of novel compounds being introduced to the market 
slumped in the 1980s. Many drugs in use today were actually discov
ered more than 20 years ago. The industry's fear is that its profits will 
be eroded as patents on existing products expire. The outlook for 
many pharmaceutical firms depends, to a large extent. on the pace of 
product development and their ability to channel more resources into 
research. 

Global Pattern of Product Development 

The pace of product development was frantic until the mid-1970s. On 
average. the world's pharmaceutical firms introduced 83 NMEs per 
year m 1961-74. Later the annual number of new drug discoveries 
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declined, but by the late 1980s it had stabilized at about 50 NMEs per 
year. 

Table 4.1 summarizes these trends, showing the total number of 
NMEs brought to world markets and their country of origin. Western 
European firms have been the world's leaders in product innovation, 
followed by American producers. Together drug companies in these 
two regions accounted for nearly 80 per cent of all the NMEs launched 
during 1961-90, though their leadership is now being challenged by 
Japanese companies. Japanese researchers averaged nearly 13 NMEs 
per year during the 1980s compared with only eight per year in 1961-
80. Eastern Europe is another source of new drugs but the number of 
NMEs coming from this region has fallen off sharply: only t·~n were 
introduced to world markets in the 1980s, compared with a total of 58 
in the previous decade. Few countries outside these four blocs can 
claim to have discovered an NME. 1 

The true 'nationality' of a NME is an ambiguous concept. Many 
discoveries are made in laboratories that are owned and operated by 
foreign firms. The research programmes of various countries also 
differ in terms of their originality and this, too. alters the global 
picture. A number of new drugs. for example. are incremental im
provements on existing products which were first developed in other 
countries. 

Tahle 4.1 Country of discow:ry of NM Es marketed H'orld-wirle. 
1961-90 (number and percentages of total) 

Total number US W. Europe Japan E. Europe Other 
Period of Nl'vfEs countries 

1961-70 844 201 509 80 49 5 
1971-80 665 152 375 75 58 5 
1981-90 506 117 243 126 10 10 

Total 2 015 470 1 127 281 117 20 
Percentage 100 23.3 55.9 13.9 5.8 1.0 

Source: Adapted by UNIDO from Reis-Arndt (1987) and calculated from information 
in Scrip World Pharmaccwical News (variou,; issues). 
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Table 4.2 Drugs under development by corporate nationality for the 
top hundred ranked firms in 1989 

Self-originated 
Number drugs under Percentage 

Country of firms development of total 

United States 34 1 190 40.0 
Japan 28 623 20.9 
Germany, Fed. Rep.of 8 250 8.4 
United Kingdom 7 185 6.2 
France 6 183 6.1 
Switzerland 3 168 5.6 
Italy 4 88 3.0 
Others 10 289 9.7 

Source: UNIDO calculations from Scrip Yearhook 1990. 

Table 4.2 provides information which takes into account these 
characteristics. American-owned laboratories in the United States and 
abroad are the leader. accounting for about 40 per cent of the self
originated drugs under development. This is nearly twice the share of 
Japanese-owned laboratories, which have the second largest number 
of self-originated drugs under development. 

This picture of research success is subject to one additional quali
fication: figures are based on a simple count of NMEs but some 
product breakthroughs are much more significant than others. The 
notion of 'consensus NMEs' (which is defined as the number of 
NMEs introduced in at least six of the world's eleven major markets) 
can be used to take account of this fact. Table 4.3 shows that. accord
ing to this measure, firms based in the United States have a substantial 
lead. American-owned companies actually developed 42 per cent of 
all the consensus NMEs in 1970-83. The combined total for the six 
European countries shown in Table 4.3 is 47 per cent. In contrast, 
Japanese firms claimed only 4 per cent of consensus NMEs during 
this period. The low share implies that Japan's laboratories have prob
ablv concentrated on imitative rather than innovative research. There 
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is evidence, however, that this practice is changing. Japanese compa
nies are now using the latest pharmacological concepts for research in 
a number of therapeutic areas, and the Japanese share of consensus 
NMEs began to rise in the late 1980s (Grabowski, 1989). 

Table 4.3 Distribution of consensus NMEs by nationality of 
originating firm, 1970-33 

Country Number % 

United States 71 41.7 
Switzerland 22 12.9 
Germany, Fed. Rep. of 17 10.0 
United Kingdom 17 10.0 
Sweden 12 7.1 
Italy 8 4.7 
Japan 7 4.1 
France 4 2.4 
Others 12 7.4 

Total 170 100.0 

Note: Consensus NM Es are defined as new drugs introduced in at least six of eleven 
maior markets over the period 1970-83. 

Source: Grabowski (1989). 

Research Spending 

Despite the slowdown in product development, the industry's finan
cial commitment to research has steadily grown. Figure 4.1 shows the 
pattern of research spending (in 1980 United States dollars) among 
the leading countries. Expenditures in the United States rose moder
ately during the 1970s and then begaP to accelerate rapidly. By the 
end of the 1980s, American outlays for R&D were more than three 
times their level in 1971. 2 Annual spending in the Federal Republic of 
Germany and Japan had reached almost $1.5 billion. while the outlays 
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Figure 4.1 R&D expenditures by the pharmaceutical industry in 
selected countries, 1975-89 (constant 1980 US dollars) 
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in other research-oriented countries were somewhat less - between 
$0.5 and $1 billion per year. 3 

When research spending is expressed as a share of total revenues, 
the amounts involved are clearly substantial. American companies, 
for example, were devoting roughly a fifth of all their revenues to 
research in 1989, up from 15 per cent in 1975.4 Elsewhere the pattern 
is similar. Research expenditures in the United Kingdom were 5.7 per 
cent of gross output in 1970 but had risen to 13.3 per cent by 1988. 
Recent estimates for other European countries are even higher (Scrip, 
World Pharmaceutical Ne'1vs, 1433). 

Sums such as these are large in comparison with the industry's 
turnover, but they understate the total amount spent on research be
cause public funding is not considered. Government funding for bio
medical research exceeds company-financed expenditures in all but a 
few industrialized countries. 5 The United States government, for ex
ample, allocated $7 .7 billion to biomedical research in 1988. a sum 
considerably greater than total company-financed spending on R&D. 
Public investments are an important source of knowledge for drug 
development. The results are available world-wide. though the countries 
where the knowledge is first produced prohably have an advantage in 
using it. 

As national spending on R&D has risen. so, too, has the research 
commitment of individual firms. The growth of company-financed 
R&D reflects an increase in the 'minimum threshold' for :·esearch 
spending. For example. the research costs incurred by a firm that 
hopes to mark.et a NME world-wide are at present around $150 mil
lion and full-fledged activities can only be done with the firm's own 
staff for most of the development steps. These commitments require a 
minimum staff of 200, implying that operational costs are about $25 
million per year. The minimum efficient operational budget for R&D 
in a firm with annual Eales of around $170 million would therefore 
absorb 15 per cent of totai revenues. 

Table 4.4 gives a breakdown of operational research spending in 
one country, Denmark. The figures may not be representative of the 
pattern in countries where large, integrated producers dominate but 
they are useful indicators of circumstances in smaller countries where 
innovative firms are plentiful. The largest amounts of operational 
spending are for research management. the purchase of knowhow and 
pure research. Another third of the total goes to the development of 
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Tahle 4.4 Operational spending on R&D of the Danish pharmaceu
tical industry, 1987 

Expenditure Dkr million % 

Generic products 44 
,..., 
I 

Products/process improvement 81 13 
New products/processes 199 32 
General accumulation of knowhow 22 4 
Non-distributable costs3 280 45 

Total 626 100 

Note 
"Includes costs of research management, information buying and pure research. 

Sourn·: Facts !V89, The Association of Danish Pharmaceutical Industry (1989). 

new products and/or processes. Spending on operational research to 

improve existing products or processes is small - only 13 per cent. 
Firms producing generic products are the only ones to have es

caped the inexorable rise in research costs. Some of the reasons for 
this can be inferred from Table 4.4. Generic suppliers incur certain 
operational costs when acquiring products and knowhow and spend 
modest amounts to improve their existing products or processes. Their 
outlays for new products and processes are negligible, however, and 
non-distributable costs would be significantly lower than for research
based firms. 

RESEARCH METHODS AND THEIR IMPLICATIONS 

The costs of research are intimately related to the method of drug 
discovery. As these costs have risen, the industry's research leaders 
have been faced with a dilemma: competition forces them to come up 
with new products at a time when many are experiencing a decline in 
research productivity. 
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Traditional Methods of Drug Research 

The process of drug discovery requires an extensive knowledge of the 
chemical makeup of compounds. Scientists had to master this field 
before they could begin to perfect systematic methods of synthesizing 
drugs. These efforts, which date back to the nineteenth century, led to 
the chemotherapeutic revolution in the 1930s. With traditional meth
ods of drug research, scientists could create new compounds by 
changing the chemical makeup of known molecular structures. After
wards they had to determine the physiological effects of the new 
compounds. The painstaking nature of these tests is illustrated by the 
search for a drug to guard against "11alaria. More than 230 000 chemi
cal compounds were screened for anti-malarial activity between 1964 
and 1974, though only about 30 were selected for clinical study in 
human volunteers (Heiffer, Davidson and Korte, 1984 ). 

Traditional methods of drug research were tedious but also produc
tive. A multitude of new and miraculous drugs began to flood the 
market soon after the end of the Second World War. They included 
antibiotics to fight bacteria, medicines to treat asthma, arthritis, can
cer and heart disease, and contraceptives and vaccines. 6 Eventually it 
became clear that the key to success in the pharmaceutical industry 
was a strong and productive research programme. 

The involved sequence of steps in the research process (outlined in 
Table 4.5) is one reason for the high costs. The types of analysis 
conducted during the pre-clinical stage are highly empirical. They 
include the initial screening process and a complex battery of tests 
(both in test tubes and in animals) to identify potential uses and to 

assess toxicity. Failure rates during the pre-clinical phase are ex
tremely high: a rejection rate of 999 out of every I 000 test compounds 
is not unusual. Regrettably there is no way to predict the potential 
applications, if any, that each new compound might have. Thus the 
firm usually files for a patent before investigations have been started. 

Promising products go on to clinical trials. where the first step is to 
conduct tests in healthy humans. If the drug is tolerated and produces 
the desired effects, it enters a second phase of clinical trials where it is 
given to patients who suffer from the ailment that the drug is expected 
to treat. Successful drugs are then tested in large-scale human studies 
involving sometimes as many as 25 000 patients. The large-scale tests 
help to determine ideal dosage and to refine safety and efficacy esti-
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Table 4.5 lilustrative steps in drug development in the United States 

I Pre-clinical stage 
1. Synthetic chemicals are screened 

for potential use 

2. Pre-clinical studies are conducted 
in test tubes and animals 

Company files Investigational 
New Drug Application (IND) with FDA 

ll Clinical stage 
l. Clinical studies in healthy humans 

2. Clinical studies in patients 

3. Large clinical studies 

4. Company files new drug application 
(NDA) for review with FDA 

Ill Drug approved for marketing 

Source: Adapted from industry sources. 

Total elapsed time 

2 years 

8 years 

10 years 

mates. Some of these trials may have to be repeated in the clinics of 
other countries where sales are planned. Ultimately about eight out of 
every ten drugs which began clinical trials are rejected. Roughly half 
of these failures result from the compound's instability. Other com
mon reasons for rejection are lack of efficacy (23 per cent), undesir
able side-effects ( l 0 per cent) and toxicity (9 per cent). 

Once a drug has successfully compkted the development phase the 
company submits all the evidence compiled during clinical and pre
clinical trials to the regulatory agency. along with a request to ap-
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prove the drug for sale. In the United States this process is known as a 
'new drug application' (NOA) and is reviewed by the Food and Drug 
Administration (FDA). The review has typically taken up to three 
years but the FDA is now trying to reduce the time required and in 
special cases has cut the approval time to as little as ten months. 7 

Roughly ten years after tests begin, the successful drug will enter the 
market. About eight of those years will have been spent in develop
ment - two years for the pre-clinical tests, three more years to complete 
the first clinical tests in healthy h, .. n~ans and to carry out large-scale 
clinical tests with patients; in the United States a further three years are 
required for FDA approval. The entire patent life of a new drug is 17 
years in the United States and 20 years in Europe, meaning that over 
half of this period is typically devoted to testing and regulatory review. 

Research Costs and Productivity 

Testing and regulatory review substantially reduce the period during 
which a marketable drug is protected by patent. The 'effective life
time' of drug patents began to decline in the 1960s, just at the time 
when the flood of new drugs subsided. 

The industry has long argued that government regulations are the 
real reason for both the decline in the effective life of patents and the 
rise in research costs. Many countries did, in fact, introduce more 
stringent regulations to control drug safety and efficacy in this period; 
firms were required to carry out much more extensive clinical tests 
and to provide supporting scientific documentation. 

The tighter government controis imposed during the 1960s and 
1970s almost certainly contributed to the industry's research dilemma 
but other factors w~re also relevant. First, several drug disasters were 
experienced. making it clear to consumers and government officials 
that existing regulations were inadequate. Second. the industry was 
probably slow to adjust its research practices to the ne\v regulatory 
environment. Recent data show that rates of return on research began 
to rise in the 1980s and are now roughly equivalent to the cost of 
capital (see Chapter 6). Finally, the industry's traditional methods of 
drug development nuy no longer be as efficient as in the past and this. 
too. contributes to the fall in research productivity. 

Figure 4.2 uses data for the United States to document both the rise 
in research costs and the decline in effective patent life. Real spending 
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Figure 4.2 R&D expenditures and effective patent life of NM Es in 
the United States, 1963-89 
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on R&D doubled between 1963 and 1982. fv1eanwhile the effective 
patent life fell from 17.4 years to less than seven years. The increase 
in research costs persisted during the 1980s but the decline in effec
tive patent life was reversed. Since 1982 the effective lifetime for 
drug patents has risen; it now exceeds ten years. The FDA cut year by 
year the time required for review of drug applications but the major 
cause behind the reversal was the introduction of more lenient gov
ernment regulations.8 One example is the Drug Price Competition and 
Patent Restoration Act passed in October 1984. Several other govern
ments took similar steps to prolong the benefits provided to patent 
holders (see Box 4.1). 

There is anecdotal evidence to suggest that the effects of a decline 
in the useful life of a patent may no longer be as crippling as in the 
past. Some holders of patents are voluntarily switching their protected 
products to the OTC market, apparently in the belief that the move 
will increase total revenues. The relevance of the true patent life, 
while still critical, is beginning to vary between firms. These inter-

Box 4.1 Policies to extend the marketable life of patented drugs 

Japan introduced prolonged patent protection in January 1988. An extension 
up to five years could be requested if more than two years had lapsed between 
the registra~ion and the approval of a NME. Innovative drugs are given 
protection from generic competition for six years after launch, irrespective of 
the patent situation. The patent extensions approved by the patent office range 
from two to five years, wil.h an average of nearly four years. 

In the United Kingdom, legislation passed in 1989 extended the effective 
patent life by curbing the issue of 'licences of right'. Previously, licensed 
copyists had been permitted the right to share the last four years of patent 
protection with the innovator. 

The EC is also considering ways to extend the life of drug patents to 
compensate for time lost on safety testing before sale. The present life of a 
patent is 20 years. although companies argue that, because of testing, the 
effective life is only ten years. The EC is at present considering the use of 
Supplementary Protection Certificates. These would allow a drug up to 16 
years of protection after its sale is approved. The European Patent Office 
seems to be in agreement with this approach but apparently wants the EC to 
revise its convention to permit any company (whether a pharmaceutical firm 
or not) to be permitted to apply for a patent extension under special circum
stances. 
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firm vanat10ns result from a combination of changes in research 
methods and marketing strategies which are discussed in Chapter 7. 

The steady rise in research costs poses a more serious problem for 
pharmaceutical companies than the issue of the patent lifetime be
cause it directly affects research productivity. Table 4.6 provides an 
illustrative breakdown of research costs for a drug which is success
fully marketed. The search for lead compounds absorbs between a 
fifth and a third of the research costs. Tests required to determine the 
potential benefits of these new compounds account for an even larger 
portion. Tests for pharmacology, toxicology and pharmacokinetics 
account for between 28 and 35 per cent of total research expenditures. 
Many of these results are required by government regulators but a 
number would have to be carried out anyway, since the firm has no 

Table 4.6 Illustrative breakdown by activities and purpose of R&D 
costs of a typical NM E (percentage) 

1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

Notes 

Activities 

Synthesis and extraction from 
natural substances 
Biclogical screening 
Animal pharmacologya 
Toxicology and safetya 

Estimated 
share in total 
research costs Purpose 

11-19 Search for lead compounds 
8-12 
8-12 Verification of basic 
9-10 effects; determination of 

Metabolism and pharmacokineticsa 6-7 specific pharmacological 
Analysis researchb 5-6 properties 
Clinical trials 16-28 Efficacy, safety 
Chemical process 10-12 Standard quality 
Pharmaceutical technology 7-10 Optimt:m dosage form 
Documentation for regulatory 
authorities 3-4 Registration 

a Collection of data necessary for submission of IND application. 
b Elaboration of testing methods must also be submitted with application. 

Source: UNI DO, typical ranges compiled from annual reports of national manufac
turers' assciciations. 
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way of knowing the characteristics of the new compounds it has 
identified. This fact undercuts, to some extent, the industry's claim 
that greater regulation has significantly boosted research costs. 

One reason for the decline in productivity is that long research 
times force companies to speculate about future demand and plan 
their product development in the face of considerable uncertainty. 
Most have chosen to concentrate on the designing of drugs that are 
most likely to be commercial winners - in other words, medicines that 
meet an obvious demand and offer the prospect of high returns. 9 Table 
4.7 shows how research activities are being focused on a few types of 
illnesses. Ten categories accounted for nearly 87 per cent of all research 
projects under way or launched in l <:88 and more than half these were 
in one of five categories. The distribution of projects in Ci~ pre
clinical stage reflects the industry's assessment of markets around 
1995, while those drugs which have been launched or are now in the 
clinical stage represent the industry's view of current market demand 
when research programm~s were being planned around 1980. 

The industry's guesses ahout future demand place a priority on 
anti-infectives. antineoplastics, cardiovasculars and biotechnology. The 
demand for anti-infectives is expected to rise because larger doses of 
established drugs and NMEs will be needed to combat higher levels 
of resistance. An increase in demand for cardiovascular drugs is fore
cast as the populations in major consuming countries grow older. 10 In 
the case of biotechnology, research is stimulated by the promise of 
new methods for the industrial manufacture of drugs. Human insulin, 
human growth hormones and other products derived from 
biotechnology have already been launched. while a Ni\:1E for the 
treatment of cancer is nearing sales approval. New vaccines for ma
laria, rabies, cholera and other diseases common in developing coun
tries may also appear as biotech-derived NMEs. 

The uncertainties and rising costs of a large-scale research pro
gramme are common to many industries. However the reasons for the 
decline in research productivity in pharmaceuticals are more funda
mentai. Industry spokesmen now concede that traditional methods of 
drug research are becoming barren. The fact that many firms are at 
present in the process of changing their strategies for R&D is tacit 
acknowledgement that much of the problem is internal to the industry. 
This subject is considered in more detuil below. 



Table 4.7 Top ten categories of R&D projects world-wide in 1988 

Research Pre-clinical stagea Clinical stageb Drugs launch in 1988 Total 
objective Number % Number % Number % Number % 

Anti-infectives 721 15.9 300 10.6 124 10.0 I 145 13.3 
Cardiovasculars 509 1 l.3 395 14.0 170 13.8 I 074 12.5 
Neurologicals 442 9.8 373 13.2 156 12.6 971 11.3 
Antineoplastics 554 12.3 323 l 1.5 59 4.8 936 10.9 

Biotechnology< 620 13.7 190 6.7 32 2.6 842 9.8 
Formulationsc 213 4.7 273 9.7 118 9.6 604 7.0 
Blood and clotting 317 7.0 133 4.7 69 5.6 519 6.0 

\0 
products 

\0 Alimentary products 223 4.9 185 6.6 109 8.8 517 6.0 
Musculo-skeletal 215 4.8 153 5.4 94 7.6 462 5.4 

products 
Respiratory products 169 3.7 143 5.1 76 6.2 388 4.5 

Top ten categories 3 983 87.5 2 468 87.6 I 007 81.6 7 458 86.7 

Others 569 12.5 349 12.4 227 18.4 1 145 13.3 

Total 4 522 100.0 2 817 100.0 I 234 100.0 8 603 100.0 

Notes 
a Include:, chemical research and animal pharmacology experiments. 
b Includes human pharmacology studies in medical research facilities. 
c Refers to technological categories. 

Source: Scrip, Yearbook, 1989, p. 51. 
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Alternatives to Traditional Research 

Traditional methods of drug research are straightforward, though tedi
ous and sometimes cruel (see Box 4.2). There is also growing dissat
isfaction with these methods. One reason is that, over time, scientists 
and chemists have prob::ibly discovered most of the useful synthetic 
varia6ons of familiar molecular structures. Another is the extremely 
high failure rate of new compounds which absorbs a large portion of 
all research spending. 

These drawbacks have forced companies to search for other meth
ods of drug discovery. Some have simply enlarged their scientific 
staffs, although this approach soon created its own problems: the 
increased size of research teams often meant that more than 200 
scientists reported to the same R&D director. The resultant confusion 
inhibits discovery. More recently firms have begun to form smaller 

Box 4.2 Animal te.sts and the alternatives 

Animal experimentation declined between 197 5 and 1985 but has stabilized 
since then. The reasons are mainly economic. First, a number of research 
establishments closed during the recession of the early 1980s. Second, the 
cost of animal testing has been rising - a monkey can cost more than $2000 to 
buy and another $100 per week to keep. Third, regulators have begun to insist 
that the animals be treated better. As a result fewer are needed to identify 
biological effects. 

What are the alternatives to animals? Basic biological research accounts 
for 40 per cent of animal experiments and, in theory, can be conducted on 
cells rather than whole creatures. As scientists' knowledge of molecular biol
ogy grows, test tube (in vitro) screening will become a more reliable alterna
tive to animals. However regulators have been slow to recognize these new 
methods: only two have been approved. Their argument rests mainly on a 
series of international trials involving a number of carcinogens. When the 
results of in vitro screening were compared with data from animals and people, 
there was only 60 per cent agreement. The problem remains that animal tests 
also give false results, rejecting safe chemicals or passing harmful ones. One 
example is Practolol, a heart drug which made people go blind although it 
had no known effect on any test animal. 

Biotf"..chnology firms are now at work to find better alternatives to conven
tional animal tests. Their goals are to develop better test tube techniques in 
order to reduce the number of animals used, to replace primates with smaller 
and less costly animals and to create better animal models of human disease. 
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research teams establishing separate units for biotechnology and vari
ous other areas. 

Another strategy is known as 'rational' drug research. Instead of 
searching for new compounds and then trying to determine what they 
do, scientists apply the reverse logic. They first study what needs to 

be done and then attempt to design a compound which performs the 
task. Rational drug research has had some successes but the technical 
problems are great. Much depends on knowing the nature of the 
disease and understanding how it affects the body's chemistry. In 
most instances scientists have found that their knowledge of the dis
ease is not sufficient for them to design efficient drugs to treat it. 

Other attempts to raise productivity have involved a variety of 
piecemeal changes in research programmes. First, some of the more 
cautious firms in the United States and Europe began to concentrate 
on finding drugs for well-understood. long-term illnesses such as high 
blood pressure or arthritis. The idea behind this tactic is that most new 
drugs have benefited from fundamental discoveries in medicine. 11 

Second, drug companies have begun to set up research facilities out
side their home markets in the hopes of raising productivity. The main 
purpose is to exploit the scientific resources of other countries. This 
goal apparently outweighs the risk of duplicating work in different 
centres. A third piecemeal method is to redesign a firm's research 
programmes along academic lines. That tactic, too, has flaws. Aca
demics who were brought in to guide research often proved to be 
unhappy managers and 5.oon departed. Their involvement with the 
science community became too limited, while day-to-day managerial 
responsibilities absorbed excessive amounts of time. Nor does the 
practice of sponsoring research at universities guarantee a flow of 
new products. Universities are an abundant source of ideas, but there 
is little evidence that money spent on research outside a drug com
pany is any more productive than that spent within the firm. 

A general difficulty in devising new methods of drug research is 
that the range of scientific knowledge required today is much broader, 
involving not just chemistry but also biology and other sciences. In 
order to design new drugs, pharmaceutical firms must weld together a 
research team from independently-minded scientists and academics, 
all with different types of training and attitudes towards commer
cially-oriented research. This clash of philosophies can be aggravated 
by the secretive nature of pharmaceutical research. A firm's commercial 
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success may depend on the progress of research in only one or two 
potential drugs. Much of the research which goes into testing a com
pound eventually proves to be of no value to the firm. Research 
directors may be reluctant to see any results, even negative ones, 
published, since the information could benefit competitors (not least 
by directing them away from unpromising lines of investigation). The 
scientists who carry out this work have a different attitude: they 
usually want to publish their results as soon as possible to obtain 
credit for their work. 

By the mid-1980s all these efforts to accelerate research were 
overshadowed by the promise of biotechnology. Using their know
ledge of deoxyribonucleic acids (DNA), scientists found that they 
were able to alter the structure of proteins. A desired gene was first 
isolated and then spliced into the genes of a common bacterium. As 
the bacterium multiplied, the gene was mass-produced. The early 
success of researchers led many in the pharmaceutical industry to 
predict that biotechnology would soon become the leading source for 
rare proteins which could then be used as drugs. 

Table 4.8 Global sales of NM Es manufactured by advanced 
hiotechnolo gy in 1988 ( $ million) 

New drug Sales 

Alfa-interferon 
B~ta-interferon 

Erythropoietin 
Hepatitis B vaccine 
Human growth hormone 
Human insulin 
Monoclonal antibody therapeutics 
Tissue plasminogen activator 

Total 

80-140 
5 

15 
70-300 

150-250 
150-450 
20-30 

160-170 

650-1360 

Source: Compiled from IMS Marketletter (various issues), and Scrip (various issues). 
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So far the results are disappointing. Table 4.8 shows that global 
sales of NMEs produced by advanced biotechnology are small. Total 
sales of all types of these NMEs were less than $1.4 billion in 1988. 
Enthusiasts underestimated the technical and commercial limitations 
of the new drugs. Contrary to expectations, human proteins give rise 
to as many side-effects as conventional drugs. They are often expen
sive to manufacture and must be given by injection. If proteins are 
swallowed as pills they are destroyed by enzymes in the gastrointestinal 
system and do not get into the bloodstream. An even greater problem 
is that proteins cannot be protected by patent since they can be found 
in nature and are not unique (see Box 4.3). 

Pharmaceutical firms have not lost interest in biotechnology, al
though the field is likely to play a more modest role than was first 
envisaged. Many firms now regard it more as a tool for research than 
as a source of new products. Using the techniques of biotechnology, 
scientists are able to study the biochemistry of various diseases. 
Knowledge about the proteins which cause specific physiological re
sponses is useful in setting the directions of R&D and therefore raising 
research productivity. 

The question of how to organize a programme for drug develop
ment raises a host of issues which go far beyond the choice of research 

Box 4.3 The legal complications of patenting biotechnology products 

The ambiguous level of legal protection available for products created with 
the help of genetic engineering is a major problem. One difficulty is that the 
proteins developed by biotechnology firms are themselves found in nature. 
Because the results of the firm's research are not unique, there is much 
uncertainty about the degree of protection afforded by a patent. Another, 
more complicated issue involves second-generation products. Some of the 
molecules developed by biotechnology firms are identical to those found in 
humans. Others, however, have small structural modifications to the highly 
complex protein chain. The legal systems in some countries have concluded 
that the two versions are distinct and that the resultant products are different. 
Elsewhere courts have reached the opposite conclusion. In the latter case. the 
decision depended on whether the two products were 'biochemically equiva
lent' (that is, whether the molecules behave in the body in a similar way) and 
on the degree of similarity in the production processes. Many observers now 
believe that the legal questions relating to patents for biotechnology products 
are so complex that companies will increasingly rely on out-of-court agree
ments. 
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methods. These concern the organization of the firm. the types of 
alliances it may deveiop with other drug producers and the most 
suitable ways to carry out tasks of marketing distribution. The choice 
of a research approach is dependent on many other decisions and 
should be seen in this broader context. The following chapter carries 
this investigation to a more detailed level, looking at several of the 
microeconomic aspects of research, production and distribution. 

NOTES 

I. Other countries which have come up with NMEs include Argentina. Australia, 
Canada, China, India, Israel, Republic of Korea, Mexico. New Zealand. Portu
gal and Yugoslavia. 

2. Around four-fifths of this sum was spent in the United States. The remainder 
was expended by American-owned firms carrying out research in over:>eas 
markets. 

3. Such estimates must be interpreted with some caution. One reason is that 
various reporters - producer associations, national statistical offices and inter
national organizations - use different definitions and concepts. A second source 
of discrepancy is that accountants treat R&D differently in different countries. 
Third, many companies conduct R&D in several countries, giving rise to 
ambiguities regarding the 'national origin' of expenditures. 

4. The share of R&D expenditures in total world-wide sales (including sales by 
overseas subsidiaries) may provide a better estimate. For the United States this 
figure was 14. I per cent in 1989. 

5. The only developed market economies where private spending exceeds public 
spending are Ireland, Japan, Switzerl:rnd and the United Kingdom. 

6. Contraceptives represent the first group of pharmaceuticals which are not used 
to prevent or to treat a disease. 

7. For example, misoprostol, a prostaglandin derivative used in the treatment of 
stomach ulcers, was approved by the FDA in less than ten months in 1988. 

8. In the United States, the new regulations grant a ten-year period of exclusivity 
for drugs approved between 1982 and late 1984, regardless of their patent 
status. 

9. One regrettable outcome of focusing R&D on markets with commercial promise 
is the very limited amount of research carried out on diseases prevalent in 
developing countries. 

10. Many of these pharmaceuticals must be taken regularly once the treatment 
begins. 

11. For example, a better understanding of hypertension enabled companies to 
develop inhibitors which deactivate a specific enzyme responsible for raising 
blood pressure. Medical advances were also instrumental in the development 
of calcium blockers, which reduce the absorption of calcium into the blood-
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vessel walls. Such an approach leaves the more laborious parts of product 
development to others (at present the Japanese). Finding new antibiotics means 
that firms must screen thousands of soil samples in their search for new 
antibiotics-producing organisms. 



·-

5. Competition and Cost Structure 

Several of the industry's microeconomic features have been the focus 
of recurrent attention over the past three decades. One of the most 
crucial questions relates to the market structure and the degree of 
market power which exists in some parts of the industry. A second 
and closely related issue arises from the desire of governments to 
control prices. The priority attached to this regulatory activity has led 
to detailed analyses of the industry's cost structure. Thirdly. pharma
ceutical companies differ in many ways but probably no microeconomic 
attribute is of greater significance than that of firm size. Differences in 
firm size are the crucial determinant of a firm's ability to compete 
efficiently and help to explain many of the changes occurring within 
the industry. 

Each of these aspects is considered in this chapter. The first section 
looks at the pattern of firm concentration in domestic and interna
tional markets and examines the degree of competition in individual 
product markets. A large amount of cost data is reviewed in the 
second section and the cost structure in industrialized and developing 
countries is discussed. The third and concluding section of the chapter 
deals with the relationship between costs and firm size. 

MARKET POWER AND PRODUCT COMPETITION 

The question of whether some producers enjoy a substantial (or ex
cessive) degree of market power and influence is an important one, 
not only for policy makers but for the industry and its customers. It 
cannot be answered with any degree of objectivity or precision, how
ever. A more practical approach is to consider the degree to which 
market power and competition vary at different levels of aggregation 
(globally, nationally and at the product level) and whether the pattern 
has changed over time. 1 
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Table 5.1 World's 25 leading producers of drugs, revenues from 
drug sales and major products, 1988 

Pharmaceutical 

1988 (1981) Ranking company Headquarters $m. 

1 (3) Merck and Co. United States 4 984 
2 (20) Glaxo United Kingdom 4 213 
3 (1) Hoechst Germany. FR of 3 868 
4 (2) Bayer Germany, FR of 3 628 
5 (4) Ciba-Geigy Switzerland 3 466 
6 (6) American Home Products United States 3 218 
7 (8) Sandoz Switzerland 3 089 
8 (18) Takeda Japan 3 076 
9 (9) Eli Lilly United States 2 680 

10 (17) Abbott United States 2 599 
11 (5) Pfizer United States 2 539 
12 (11) Warner-Lambert United States 2 509 
13 (10) Bristol-Myers United States 2 509 
14 (.) Eastman Kodak United States 2 500 
15 (7) Roche Switzerland 2 365 
16 (19) J&J United States 2 338 
17 (12) Up john United States 2 234 
18 (14) Squibb ER United States 2 213 
19 (21) Schering-Plough United States 2 210 
20 (16) Rhone-Poulenc France 2 016 
21 (13) SmithKline Beckman United States 1 997 
22 (24) ICI United Kingdom 1 921 
23 (15) Boehringer Jngelheim Germany, FR of 1 866 
24 (22) Beecham United Kingdom 1 846 
25 (23) American Cyanamid United States 1 831 

Totals 67 715 

Note 
a Estimates 

Source: UNIDO, based on Scrip Pharmaceutical Company League Tables (1989), 
Scrip Yearbook 1990: Scrip World Pharmaceutical News (various issues). 
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sales Revenues from leading 
drug product 

Share in 
Share of company-wide Leading pharmaceutical 

revenues (%) brand $m. sales(%) 

83.9 Vasotec 1 000 20.l 
100.0 Zantac 2 077 49.3 

17.0 Claforan 376 9.7 
I 6.1 Adalat 971 26.8 
29.3 Voltaren 743 21.4 
58.5 Inderal 356 11.l 
45.4 Zaditen 428 13.9 
64.8 A van 328 10.7 
65.8 Ce cl or 605 22.6 
52.6 Erythrocin 236 9.1 
47.1 Feldene 616 24.3 
64.2 Lop id 191 7.6 
42.0 Questran 128 5.1 
14.7 Omnipaque 450 18.0 
40.6 Rocepin 476 20.1 
26.0 Ortho-Novum 400 17.l 
81.3 Xanax 395 17.7 
85.6 Capo ten 1 065 48.1 
74.4 Proventil 159 7.2 
18.5 Orudis 206 10.2 
42.0 Tagamet 1 021 51.1 
10.0 Tenormin 997 51.9 
80.8 Persantin 337a 18.l 
45.0 Amoxil 403 21.8 
39.9 Minocin 20Ja 11.0 

14 165 20.9 

·-
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Concentration in Int~rnational and National Markets 

When the pharmaceutical industry is pictured in global terms, a hand
ful of multinationals are found to dominate. Table 5.1 documents the 
high degree of concentration which prevails in international markets. 
The top 25 companies reported sales of $67.7 billion in 1988, or 44 
per cent of the world market for pharmaceutical preparations. Four
teen of these companies are based in the United States and have 
combined sales of more than $30 billion. Other company headquarters 
are scattered among Germany (3 }, Switzerland (3 ), United Kingdom 
(3), Japan (1) and France (1). 2 

The data in Table 5. l also show that most multinationals are en
gaged in a range of activities other than pharmaceuticals. In fact most 
of the world's largest drug companies obtain the bulk of their !\~venue 
from the sale of non-pharmaceutical products. For example. Hoechst. 
Ciba-Geigy, Bayer and Rhone-Poulenc arc primarily chemical firms 
with large pharmaceutical departments. Diversification of this type is 
sometimes regarded as a strategic advantage. That may be true in the 
sense that the very size of the company offers a degree of financial 
support which specialized competitors do not enjoy. However the fact 
that Merck, Glaxo and a number of other multinationals depend on 
pharmaceuticals for more than two-thirds of their total revenues sug
gests that this advantage, if it exists, is far from decisive. 

The world's leading pharmaceutical companies are a rather select 
group. Entry into this club is very difficult, requiring large teams of 
researchers as well as a marketing network capable of distributing 
products on an international or even global scale. As a result the list of 
the world's largest firms has changed very little over the past several 
decades. There is, however, a great deal of change in the relative 
standing of the major firms. Most derive the bulk of their pharmaceu
tical revenues from the sale of a very few products. On average, 21 
per cent of the pharmaceutical revenues earned by the top 25 firms 
come from the sales of a single product. 3 The introduction of only one 
or two new products can result i:1 a rearrangement in the world rankings 
and market shares of leading multinationals. The commercial risks of 
the single-drug company are obvious but are often unavoidable, given 
the uncertainties of research and testing. 

The picture of the industry is quite different when attention turns 
from the leading multinationals to the industry as a whole. Figure 5.1 



·"""' 
Competition and Cost Structure 111 

shows the distribution by value of sales in a sample of more than 2200 
firms operating throughout the world. Most companies are compara
tively small. Those with sales of $5 to $25 million account for 43 per 
cent of the total number in industrialized countries and the preponder
ance of small producers is even greater in developing countries. In 
fact many companies in developing countries are so small (41 per 
cent report sales of less than $5 million) that they have no equivalent 
in industrialized countries. Their minuscule size means that issues 
like scale economies or research orientation play no part in day-to
day operations or. in many cases, long-term planning. 

Questions relating to the 'domestic' structure of the industry are 
especially important to policy makers in developing countries but 
they are also of considerable interest for industrialized countries. One 
conventional way of looking at the industry's structure is in terms of 
the market share attributable to a predetermined number of firms. 
Several alternative expressions, known as concentration ratios, are 
reported in Table 5.2. Measured in terms of domestic sales, the share 
of the four largest firms in each national market is rather low in 
comparison with published figures for other industries. 4 In most 
countries. however, the ratio has risen since the late 1970s. The larg
est increases occurred in Italy. Venezuela, the Philippines, Peru, Ar
gentina and Austria - in that order of listing - but the degree of 
concentration is not remarkably high in any of these countries. 

Finally the concentration ratio will obviously rise when attention 
turns to the 25 and 50 largest firms in each market. However the 
upward trend is more pronounced in developing countries than in 
industrialized ones. Ignoring the possibility of competition through 
imports, the degree of oligopoly power is probably slightly greater in 
the former countries than in the latter. 5 

Competition in Product Markets 

Estimates of concentration can be misleading since the markets for 
pharmaceuticals tend to be much more fragmented than those in other 
industries. Most manufactures are purchased by a rather broad group 
of users but medicines are sold in a number of self-contained 
submarkets made up of buyers with a specific disease or health prob
lem. Industry-wide estimates therefore understate the extent to which 
a few companies dominate certain submarkets. In Mexico, for exam-
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Figure 5.1 Size distribution of pharmaceutical firms in industrialized and developing countries, 1988 
400 r-=:------ --------------, 

I a Industrial countries 

! ~ Developing countries 

300 

204 
200 

100 

48 

I 30 __ .__._ ________ -

I I ' 
0 

1-5 5-10 10-25 25-50 50-75 75-100 100-200 200-600 500-1000 

Note Domestic sales range (millions US $) 

a All firms in this category are in Japan and the United States. 

Source: UNIDO calculations based on IMS, World Drug Market Manual, 1989. 
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Table 5.2 Concentration ratios in selected countries, 1978 and 
1988° 

Four-firm concentration ratios 

113 

percentage change 25-firm ratio 50-firm ratio 
Country 1978 1988 1978-88 1988 1988 

Developed market economies 

Australia 12 14 17 70 91 
Austria JO 14 40 52 75 
Belgium 1'.l" 12 0 57 80 
Canada .. ''H1 

IL 15 25 58 83 
Finland 33 39 18 86 97 
France 8 11 38 46 67 
Germany, Fed. Rep. of 9 9 0 38 57 
Greece !I 12 9 57 77 
Italy 7 14 100 50 69 
Japan 16 17 6 60 82 
Netherlands IS 19 27 60 83 
New Zealand 13 15 15 69 
Portugal 13 12 -8 55 79 
South Africa 9 12 33 63 86 
Spain xoc 10 0 45 67 
United Kingdom 13 15 15 51 73 
United States 13 14 8 57 76 

Averages 13 15 15 57 78 

Developing countries 

Argentina 13 19 46 63 86 
Brazil II 13 18 62 86 
Chile I 9b 21 II 73 97 
Costa Rica 8b 9 13 49 68 
Egypt 18b 16 -II 69 82 
Indonesia Sb 7 40 58 82 
Mexico 8 7 -13 59 80 
Morocco 10 13 30 54 75 
Pakistan 24 17 -29 67 83 
Peru 9b 14 56 67 89 
Philippines 10 17 70 61 83 
Republic of Korea 17 
Saudi Arabia 7 8 14 60 82 
Turkey 17 17 0 70 87 
Venezuela 7 12 71 67 91 

Averagesd 12 14 l7 63 84 

Notes 
• The concentration ratio is defined as the share of domestic sales of the largest 4, 25 or 50 
companies in total domestic sales of pharmaceutical preparations. 
b 1980. 
c 1979. 
d Excluding the Republic of Korea . 

Source: VNIDO, based on IMS (various issues). 



114 The World's Pharmaceutical Industries 

ple, 64 per cent of the 300 largest-selling medicines were found to 
account for more than 40 per cent of their respective individual markets 
in the late 1970s. The situation is much the same in the European 
Community (EC): 50 or more brands exist in most product classes but 
the leading one will often have 20 to 25 per cent of the market and the 
top five may account for two-thirds or more (Burstall and Senior, 
1985, p. 76). 

The number of distinct product markets (referred to as therapeutic 
classes and subclasses in the literature) is great, reflecting the diver
sity of diseases and treatments which exist in any country. Some 
impression of the degree of competition can nevertheless be obtained 
from the data in Tables 5.3 and 5.4, which show the three best-selling 
brands in each of the three largest subclasses of selected countries. 
The range for the estimates is large but the figures generally confirm 
that a rather small number of drugs dominate in most cases. 6 

There are several reasons why competition in individual markets is 
not always vigorous. The most obvious is that some markets are 
dominated by a few, relatively efficient drugs which are patent-pro
tected. In other instances the patents of the leading brands have ex
pired but the products continue to be leaders. At first glance, this 
result seems peculiar; competitors would logically be expected to 
enter a profitable market once the patent of the dominant product has 
expired. The effects of patent expiry can be offset, however, by brand
name loyalty, control over a key input or polic ' decisions. The first of 
these factors is the source of much dispute. Large pharmaceutical 
firms spend huge sums on product promotio. 1, a practice which has 
made them the target of considerable criticism. Effective promotion 
of branded drugs is clearly part of the mechanism by which returns to 
innovation are realized and the success of advertising will depend 
mainly on the therapeutic novelty and efficacy of the drug in question 
(Slatter, 1977). Nevertheless the hold of branded drugs is a powerful 
one (even in countries that do not grant patents). Some analysts suggest 
that brand-name loyalty may be a more effective method of guaran
teeing high returns than the patent system itself (Lall. 1985b). 

Evidence that drug companies go to remarkable lengths to promote 
their products adds credence to these arguments. In the United King
dom, for example, the drug industry spent 80 times more than the 
country's national health service in 1988 to inform doctors about the 
drugs they offer. 7 Several companies have also established 'teaching 
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Table 5.3 Product competition in major therapeutic submarkets of industrialized countries, 1988, by product 
class 

Share of largest-selling 
therapeutic subclasses in 

each national market 

Countries Total no. of products Total drug salesa 
(year) (US$ m.J First Second 

Austria 3 167 (85) 770b 4.2 2.7 
Belgium 4 150 (88) 1 OOCF 5.5 4.2 
Canada 17 000 (86) 2 900 5.5 4.3 
Finland 3 606 (88) 438° 6.4 5.9 
Prance 4 200 (86) 8 570c 7.0 4.4 
Germany, Fed. Rep. of 8 792 (87) 9 700 5.4 2.4 
Italy 5 309 (88) 8 000 6.8 5.3 
Japan 15933 (87) 26 600 l l .O 4.7 
Netherlands 6 139 (84) 1 037" 6.3 2.8 
South Africa 3 623 (86) 500 6.6 3.0 
Spain 6 000 (86) 2 670d 6.5 4.6 
United Kmgdom 2 090 (86) 4 350c 7.8 6.4 
United States 19 000 (88) 30 900 5.4 5.2 

Unweighted average 6.4 4.3 

Nous 
•Figures refer to sales through retail pharmacies and hospitals unless otherwise indicated. 
0 Sales through all outlets. 
c Sales through retail pharmacies only. 
d Sales through retail pharmacies and wholesalers only. 

Source: UNIDO, based on IMS (1989) and Farmindustria (1989). 

Third 

2.6 
3.3 
2.2 
1.8 
2.0 
1.6 
4.3 
2.7 
2.7 
2.6 
2.5 
2.9 
3.1 

2.6 

Share of 3 top products 
in the sales of the subclass 

First Second Third 

45 22 33 
44 75 64 
31 74 54 
44 37 79 
33 38 66 
41 46 44 
43 65 32 
30 42 76 
78 95 67 
42 64 41 
22 62 21 
42 94 79 
87 42 39 

45 58 53 

'· 
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Table 5.4 Product competition in major therapeutic submarkets of developing countries, 1988, by product class 

Coutllrieslareas Total 110. of products Total drug sales• 
(year) 

Argentina 3 500 (87) 
Brazil II 000 (87) 
Chile 900 (87) 
Colombia 
l'.gypr 
Indonesia 7 200b (79) 
l'vtcxico 7 000 (87) 
Morocco 
Pakistan 9 700 (89) 
Philippines )() 874 (88) 
Republic of Kmca 12 358 (84) 
Saudi Arabia 3 500 (84) 
Taiwan Province 
Turkey I 862 (84) 
Venezuela 2 848 (87) 
Unweighted average 

NOl('S 

" Refers to sales through retail pharmacies. 
" Number of presentations. 
' Saks through retail pharmacies and wholesalers only. 
'1 Sales through retail pharmacies and hospitals only. 
e Sales through drugstores and private clinics only. 

Source: UNIDO, based on IMS (1989). 

(US$ m.) 

I 100 
1 455 

156 
370 
300 
233 
944 
175' 
391 
Sood 

I 533d 
314 
42()< 
482 
180 

First 

5.9 
5.4 
5.4 
7.0 
6.7 

11.3 
5.8 
6.3 
6.7 
7.4 
9.1 
5.7 
3.8 
8.4 
4.9 
6.7 

3 largest-selling 
therapeutic subclasses in 
share of national market 

Second Third 

3.9 2.6 
3.2 1.9 
3.1 2.3 
3.5 3.0 
6.6 6.0 
2.1 1.7 
4.9 1.5 
5.2 3.6 
5.7 3.0 
4.0 3.0 
6.0 4.8 
5.1 4.l 
3.3 3.1 
5.5 5.4 
3.3 3.2 
4.4 3.3 

Share of 3 top products 
in the sales of the subclass 

First Second Third 

26 52 31 
47 51 77 
31 65 49 
31 41 57 
30 57 59 
18 27 29 
41 72 45 
55 52 65 
66 31 27 
32 36 57 
78 22 43 
66 51 41 
16 25 31 
56 38 49 
35 47 61 
42 44 48 
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centres' in attractive locations where doctors come to learn about 
medical matters and the company's drugs. The suspicion is that a 
portion of the industry's marketing budget is really intended to main
tain brand-name loyalty rather than providing genuine information 
(see Chapter 7). 

Control over a key input - for example, a medicinal chemical or 
active ingredient - can also mean that the original product retains a 
large market share long after its patent has expired. New competitors 
will require access to the input. The originator, however, may choose 
to sell the input to licensees, or else transfer the production techno
logy if these methods are more profitable than sale of the drug itself. 
Such an outcome is most likely when the production technology is 
sophisticated and difficult to control (for example, the _;'1oduction of 
antibiotics by fermentation with good yield and consistently high 
quality). If competitors are unable to replicate the process exactly 
their ability to compete with the original product is severely limited. 8 

Finally policy decisions will affect the pattern of brand leadership. 
Various governments, for reasons of efficacy or cost, enforce pro
grammes to ensure that only certain drugs are sold in the home mar
ket. The country may adopt the list of essential drugs recommended 
by the World Health Organization (WHO) or it may develop its own 
list. Some developing countries also distribute a large portion of all 
drugs through public channels and control the availability of drugs 
through the tender system they use for imports. The result is that only 
a few suppliers appear to dominate each market but, if government 
intervention and related measures - for example, price controls - are 
effective, the degree of market power should not be great. 

The fact that the leading product is often an 'original' which is no 
longer protected by patent is changing the nature of competition in 
many markets. Traditionally the original market leader is expected to 
be replaced by a superior, research-based drug. That is still true when 
demand is growing rapidly, but in maturing markets such as antibiot
ics the amount of research is being cut back and the pace of innova
tion is slowing (see Box 5.1 ). As a result many battles for market 
share are fought not between two patented drugs but between an 
original and a copy. Factors like brand-name loyalty then assume 
greater importance. This helps to explain why firms are now willing 
to spend more to maintain the marketability of older drugs. 
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Box 5.1 The lifespan of products: evidence from Sweden 

A recent study by H. Berlin and B. Jonsson shows an increase in the lifespan of 
products marketed in Sweden. Less than 60 per cent of the products launched in 
1960-4 remained on the market for more than ten years, but the share has 
steadily increased over time (see Box table 5.1 ). Moreover the products of 
foreign manufacturers have enjoyed a longer lifespan than those of Swedish 
firms. The authors suggest that this is because foreigners only launch their better 
products in the Swedish market. To support this interpretation they note that the 
Swedish regulatory agency has initiated around a quarter of all withdrawals and 
its intervention has resulted in product modifications in other instances. 

Box table 5.1 Product lifespan by origin of manufacturer, 1960-lJ2 (in 
months) 

More than More than More than 
30 months 60 r.zonths 120 months 

Period Number % % % Median 

1960-4 
Swedish 596 89 77 55 129 
Foreign 879 92 82 61 172 

1965-9 
Swedish 327 95 80 59 146 
Foreign 616 95 80 62 184 

1970-4 
Swedish 320 96 85 71 
Foreign 306 96 89 75 253a 

1975-9 
Swedish 165 93 82 
Foreign 306 95 89 263a 

Note 
a extrapolated 
Source: Berlin, H. and B. Jonsson (1985). 

The impressions which emerge from this examination of market 
power and competitive patterns are several. First at the international 
level the degree of market power is considerable and probably ex
ceeds that in most other industries. The same does not apply at the 
national level. Most drug markets, however, are extremely fragmented 
and national data may be a poor indicator. The extent of market power 
and the limited degree of competition reappear when attention turns 
to the markets for individual drugs. 
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Second, the tendency for only a few drugs to dominate a particular 
product is widespread. Rival products, either patent-protected or cop
ies. eventually appear but markets continue to be oligopolistic. marked 
only by changes in the leadership of firms. The nature of competition 
is changing, however, as firms become more judicious about the ways 
they spend their research funds. Research success and product inno
vation are still the main criteria for success in dynamic markets. 
Meanwhile research is being cut back in mature markets as firms rely 
instead on promotional efforts and characteristics such as brand-name 
loyalty. 

Finally, the degree of market power and the extent of competition 
do not seem to di ff er significantly between the industrialized and 
developing countries. A few companies are world leaders and occupy 
prominent positions in the markets of both country groups. Neverthe
less the implications for policy makers and consumers in the develop
ing world a1e worrying. The domestic industry in these countries is 
relatively weak and consists almost exclusively of small firms which 
can pose no challenge to the multinationals. An added complication is 
that the regulatory system in these countries is often incomplete and 
sometimes inefficient (see Chapter 6). These circumstances mean that 
markets are relatively vulnerable to the possible abuse of market 
power. 

THE PHARMACEUTICAL INDUSTRY'S COST 
STRUCTURE 

During the 1960s and 1970s policy makers were mainly concerned 
with ways of regulating the oligopolistic behaviour of drug producers 
and focused most of their attention on measures of profits and rates of 
return. Today government officials are more interested in regulating 
prices rather than attempting to alter the market structure. This shift in 
emphasis has led to a much broader discussion of the cost structure. 

The pharmaceutical industry is composed of firms of widely differ
ent sizes and forms of specialization. Such heterogeneity makes gen
eralizations about the cost structure difficult, if not impossible. Table 
5.5 sidesteps this issue for the moment, showing averages for a few 
vcrv broad! v defined cost categories. The distribution of costs has - - ~ 
apparently changed very little in the developing countries, but the 
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Table 5.5 The average cost structurea in developed market economies and developing countries, 1975 and late 
1980s, as a percentage of gross output 

1975 Late 1980s 
Country group Cost of Cost of R&D Other Cost of Cost of R&D Other 
(number of countries) inputs labour costs costs inputs labour costs costs 

Developing count1ies 54.5 14.0 31.5 - 55.4 12.9 - 31.7 -
(26) 

Developed market 46.0 21.6 7.1 25.3 42.1 16.5 10.0 31.4 
economies (12) 

Note 
a Inputs represent the costs of materials and utilities and are defined as the difference between gross output and value added. The share of 
labour is represented by wages and salaries. Other costs include profit, administrative and selling costs and other expenditures. In some 
cases the data reported for gross output and value added included taxes or subsidies; whenever possible, the data have been adjusted to 
account for this fact. 

Source: UNIDO, compiled from national statistical questionnaires. 
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same is not true for industrialized countries. In the latter case the 
share of non-labour inputs has been reduced and the developing 
countries' natural cost advantage of cheap labour has been eroded. 
These declines were offset by increases in the relative amounts spent 
on R&D and other inputs.9 

Aggregate data of this type obscure any significant trends in indi
vidual countries or specific parts of the industry but they do suggest 
that the changes occurring since the mid- l 970s were mainly in the 
industrialized countries. The absence of any significant research capa
bility in the developing countries is also clear and this, too, would 
make for a much different type of cost structure. The pattern in 
industrialized and developing countries is examined in more detail 
below. 

Cost Structure in Industrialized Countries 

Table 5.6 provides a first look at the industry's cost structure in three 
of the countries which are among the leading producers. Manufactur
ing accounts for roughly two-fifths of all costs while marketing ab-

Table 5 .6 The average cost structure in selected developed market 
economies, 1987 and 1988 (per cent of operating 
revenues) 

Cost component United States Switzerland Fed. Rep. of Germany 
1988 1987 1988 

l\1anufacture 35 40 39 
Marketing 22 24 27 
R andD 10 15 14 
Administration 6 6 7 
Other costs 6 5 6 
Operating profit 21 10 7 

Source: For the United States, company reports for eleven leading firms with calcu
lations by U!\IIDO; for Switzerland. SSCI (1988); for the Federal Republic of 
Germany, UNIDO calculations based on PMAG. Pharma Oaten 90 (1990). 
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sorbs between a fifth and a quarter. Research claims a smaller portion, 
though its share varies widely between the countries. Other cost com
ponents are of less significance, although the share of operating profits 
for firms in the United States is relatively high (21 per cent in 1988). 

Manufacturing is the largest component in total costs. Because 
most producers use similar technologies, variations in manufacturing 
costs are not great so long as plants are of a comparable size. Euro
pean plants tend to be of a smaller size than those in North America or 
Japan and the share of manufacturing costs probably differs accord
ingly (see Box 5.2). 

Expenditures on research and marketing are more erratic sources of 
variation in total costs. A number of analysts have suggested that 
long-term changes in the shares of the latter two components are 
altering the industry's cost structure in a well-defined manner. Figure 
5.2 illustrates this point, using data for a sample of large, research
oriented firms. The development which has attracted the most atten
tion is the increasing share of marketing expenditures which, in the 
case of this sample. accounted for nearly a quarter of total spending in 
1989. This shift was accompanied by smaller gains in the shares for 
R&D and operating profits and was offset by a large drop in the 
relative amount spent on manufacturing. 

A widespread increase in the amounts firms allocate to distribution 
and promotion campaigns would cause concern among the industry's 
critics who fear that it represents a misuse of market power. The 
empirical evidence presented here is tenuous although anecdotal ma
terial offers more support. 10 Some of the larger drug companies, for 
example, have begun to change their basic approach to marketing. 

Box 5.2 Plant size and rates of capacity utilization in Western Europe 

The European industry's manufacturing capacity does not conform to the 
region's demand patterns or market size. In 1990 pharmaceutical formulation 
plants in the region were operating at very low rates of utilization - 50 to 60 
per cent of capacity. This was far below the corresponding rates in North 
America. By the late 1990s large integrated firms will probably need only 
around ten strategically located manufacturing plants to supply local demand 
and to retain a global presence. Of these, no more than three to five should be 
in Europe. Such a development would imply a substantial reorganization of 
the European industry. 
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Figure 5.2 The changing structure of company costs in the pharmaceutical industry, 1973-89a 
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Traditionally firms concentrated their marketing resources on a few 
national markets whenever they launched a new product. Now they 
try to launch a new product in all major markets simultaneously in 
order to maximize the revenues earned. 11 The adjustment requires a 
larger marketing force and heavy sales promotion. In fact the sales 
staff of the world's top pharmaceutical firms grew by 50 per cent in 
the period 1983-8. With such resources at their disposal, large firms 
are able to accomplish a world-wide launch in only three years, where 
they once required eight to ten years. 12 

This change in marketing tactics holds out some benefit for con
sumers since they would have access to the latest drugs with mini
mum delay. But the rising share of marketing costs may also reflect 
less admirable goals. One questionable motive - the desire to promote 
brand-name loyalty -- has already been noted. Whatever the reasons, 
the reaction of various groups outside the industry seems to support 
the charge that marketing costs are rising disproportionately (see Box 
5.3). 

Box 5.3 Responses to the rise in marketing expenditures in the United 
States 

Various government bodies and insurance companies argue that they are 
forced to absorb an unnecessarily large amount of the industry's growing 
promotional costs and question the need for such heavy expenditures. Con
sumer groups are also attempting to combat a perceived rise in marketing 
costs throughjoii.lt buying of the most cost-effective medicines. More than 60 
per cent of the drugs consumed in the United States are now bought through 
centralized operations which supply hospital chains. Doctors can :hen prescribe 
a drug only if it is on the supply list. The issue of who should bear the costs of 
promotion becomes even more contentious when companies are suspected of 
using these funds to preserve the market position of older drugs that face 
competition from new or cheaper rivals. 

All this manoeuvring suggests that there are at least some !:,'TOunds to 
suspect that marketing costs are rising too rapidly and could have several 
implications for the industry. First, the efforts of government officials and 
consumer groups to bypass the distribution systems of large firms could bring 
into question the industry's decision to increase outlays on marketing and 
promotion. Second, if the relative costs of marketing continue to rise, the 
industry will find it difficult to avoid direct forms of competition that have 
played only a minor role in the past. Drug firms that have developed large 
marketing staffs µ;iH be forced to compete more vigorously for a market 
share in the same way as producers of other consumer goods. 
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The possibility that marketing costs are unjustifiably high or are 
rising 'too fast' is a subjective judgement which cannot be resolved 
here. Whatever the case, one extraneous factor which is contributing 
to the rise in the marketing component is the growth of foreign direct 
investment. This fact can be illustrated with the help of Table 5.7, 
which shows the cost structure for domestic and foreign-owned firms 
operating in the Federal Republic of Germany. Foreign-owned firms 
tend to spend proportionately more on marketing (and significantly 
less on research) than their German-owned equivalents. Typically the 
main function of subsidiaries is to provide a local managerial base for 
the distribution of drugs which have been developed at research cen
tres in the home country. 

Table 5.7 Cost structure and ownership in the Federal Republic of 
Germany, I 988 

Pharmaceutical firms 
Cost centre German Foreign All firms 

Manufacture 37 46 39 
Marketing 26 31 27 
R&D 18 5 14 
Administration 7 5 7 
Other costs 7 4 6 
Operating profit 5 9 7 

Source: UNIDO, based on PMAG (1990). 

In addition to production and marketing, research is the other sig
nificant component in the industry's cost structure. Because these 
activities are discussed elsewhere (see Chapters 3 and 4 ), they are not 
considered in any detail here. On average, research claims about 10 
per cent of the pharmaceutical revenues in industrialized countries 
(see Table 5.5). The figure is much higher, however, for firms that are 
actively involved in the development of new drugs. The share of 
R&D in total costs declined slightly in the 1970s but in the next 
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decade it increased by as much as 10 per cent per year. Real rates of 
return on research spending followed a similar pattern. They were 
around 6 per cent in the United States during the 1970s and rose to 
about 9 per cent in the 1980s (Grabowski and Vernon, 1990), imply
ing that research activities were becoming more profitable. The costs 
are nevertheless huge, meaning that the bulk of this work is done by 
only a few large multinationals. The relationship between firm size 
and research spending is considered in the last section of this chapter, 
but before turning to that subject the cost structure in developing 
countries is examined. 

Cost Structure in Developing Countries 

The characteristics of drug producers operating in developing coun
tries are quite different from those in the industrialized world and the 
cost structures vary accordingly. The scale of operation is fairly uni
form. with most firms reporting sales of less than $10 million (see 
Figure 5.1 ). Product specialization occurs but not to the same degree 
as in industrialized countries. Nor do firms in developing countries 
have the same range of strategy options that producers in industrialized 
countries enjoy. Only a few possess the resources and personnel to 
mount even a small-scale research programme. The bulk of the indus
try consists of multinational subsidiaries whose main function is to 
market the drugs that have been developed by researchers at the 
company's headquarters. 

A detailed breakdown of the cost structure of firms in developing 
countries is not possible. Instead, national averages for various cost 
components have been estimated from data obtained from industrial 
censuses, annual surveys or reports of industry associations. The re
sults, which are found in the Statistical Appendix, Tables A.6 to A.16, 
provide the basis for a few, tentative generalizations. 

First, the costs of manufacturing (which are mainly for the pur
chase of imported inputs) represent a much larger portion of the total 
than is true for firms operating in industrialized countries. Production
related expenses account for well over half of total costs in most of 
the countries shown in the Statistical Appendix. The distinction is to 
be expected since research activities are negligible. Expenditures on 
marketing arc also of minor importance in several (though not all) 
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developing countries, either because demand is limited or because the 
state controls the distribution of drugs. 

Another significant feature is that th~ ~ost structure appears to vary 
with the country's level of development and the size of its home 
market. The average share of manufacturing costs tends to be largest 
(sometimes as much as three-quarters of the total) for firms operating 
in the smaller and less advanced countries. Spending patterns are 
different for pharmaceutical companies operating in big and compara
tively sophisticated markets such as Argentina, Brazil or the Philip
pines. Manufacturing typically accounts for 50-60 per cent of total 
costs in these countries and the relative amounts spent on marketing 
are also somewhat higher (generally between 15 and 30 per cent of 
the total). 

Such data are relatively detailed but refer to only a few countries 
and convey no impression about changes in structure over time. In 
order to supplement this information, additional estimates have been 
derived from other sources. Table 5.8 presents the results, showing 
expenditures on non-labour inputs (mainly raw materials and interme
diate inputs), wages and other costs. The typical firm in a devel
oping country spends, on average, more than half its gross revenues 
on inputs. another 13 per cent on labour, and 32 per cent for other 
purposes (mainly administrative costs. promotional expenditures and 
operating profits). 

Variations in cost structure are great but most countries shown in 
Table 5.8 fall imo one of two broad groups. In the first group are those 
where spending on inputs dominates, sometimes accounting for more 
than two-thirds of gross revenues. Reasons for inputs absorbing such a 
large portion of total spending differ within the group. In some instances, 
for example. Mauritius and United Republic of Tanzania, local produc
tion is either (very) small-scale or is mainly confined t· >the distribution 
of imported products. This is the situation in many developing count1ies 
with limited pharmaceutical capabilities (see Table 1.1) and the share 
of inputs in total spending will therefore be high. 

There are other countries which have a significant pharmaceutical 
industry but still spewi a relatively large amount on inputs. Examples 
are China. Ecuador, Egypt and India. China and India a;~ important 
exporters of pharmaceutical chemicals, while Egypt produces medici
nal chemicals on an industrial scale. Ecuador also meets a significant 
portion vf its own needs for pharmaceutical preparations. The regula-
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Table 5.8 A breakdown of costsa in the pharmaceutical industry of developing countries, 1975 and the latest 
year, as a percentage of gross output 

1975 Latest year 
Other Other 

C ounrryl area Inputs Labour" costs Year Inputs Labour costs 

Argentina 39.2 17.5 43.3 1988 30.2 8.3 61.5 
Bangladesh 56.2 10.9 32.9 1986 48.8 12. I 39. i 
Bolivia 65.2c 16.8C 18.0c 1986 56.8 11.7 31.5 
Chile 27.6c 14.6c 57.8c 1986 46.9 15.6 37.5 
China 1986 72.9 3.8 23.3 
Colombia 48.5 12.6 38.9 1988 56.0 8.6 35.4 
Costa Rica 71.9 12.9 15.2 1988 66.9 9.3 23.8 
Cyprus 1988 66.7 6.0 27.3 
Ecuador 40.5 15.9 43.6 1988 78.1 18.0 3.9 
Egypt 69.1 12.5 18.4 1986 73.7 13.9 12.4 
El Salvador 50.9 11.8 37.3 1985 32.0 12.2 55.8 
Guatemala 44.4 11.9 43.7 1988 46.9 9.4 43.7 
Honduras 74.l 15.4 10.5 1988 67.3 16.6 16. l 
Hong Kong 53.8 19.4 26.8 1987 59.9 16.4 23.7 
India 68.3 10.9 20.8 1986 75. l 11.0 13.9 
Indonesia 60.5 15.0 24.5 1986 65.6 12.9 21.5 
Iran (Islamic Republic oO 20.6 12.4 67.0 1985 36.4 19.3 44.3 
Jordan 1988 56.3 17.2 26.5 
Kenya 70.2 13.7 16.1 1985 54.7 21.1 24.2 
Madagascar 1986 64.8 10.5 24.7 
Malaysia 52.0 17.4 30.6 1987 56.9 13. l 30.0 
Mauritius 1988 77.6 9.3 13.1 
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Mexico 48.8 19.4 31.8 1986 49.3 18.2 32.5 
Nepal 1987 63.9 15.3 20.8 
Pakistan 57.4d 10.4d 32.2d 1986 55.0 10.7 34.3 
Panama 51.3 13.7 35.0 1988 52.9 17.7 29.4 
Peru 1987 61.3 10.9 27.8 
Philippines 61.9 11.6 26.5 1987 64.7 11.6 23.7 
Republic of Korea 50.4 10.7 38.9 1988 43.3 9.5 47.2 
Somalia 1986 29.9 l l.5 58.6 
Sri Lanka 1988 55.1 14. l 30.8 
Thailand 62.2 7.8 30.0 1986 61.6 10.0 28.4 
Trinidad and Tobago 1987 67.3 19.5 13.2 
Turkey 65.2d 15.2d 19.6d 1988 58.6 7.5 33.9 
United Rep. of Tanzania 1985 79.8 9.8 10.4 
Uruguay 1987 45.9 18.6 35.5 
Venezuela 37.9 23.3 38.8 1989 47.4 15.8 36.8 
Yugoslavia 67.7 9.4 22.9 1988 56.5 5.9 37.6 
Zimbabwe 1986 51.0 16.3 32.7 

Averagec 54.5 14.0 31.5 55.4 12.9 31.7 

Notes 
a fnputs represent the cost of materials and utilities and are defined as the difference between gross output and value added. The share of 
labour is represented by wages and salaries. Other costs include profit, administrative and selling costs and other expenditures. In some cases 
the data reported for gross output and value added included taxes or subsidies; whenever possible, the data have been adjusted to account for 
this fact. 
b The share of labour may also include social security expenditures if these are paid by employers. 
c Data refer to 1976. 
d Data refer to 1977. 
e Excluding the countries for which data on 1975 are missing. Source: UNIDO, compiled from national statistical questionnaires. 
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tory systems employed in these countries restrict profits and limit 
expenditures for administrative c.nd promotional purposes, thereby 
increasing the relative amounts spent on inputs. In Ecuador prices are 
controlled at all levels. Regulators in several other countries in this 
group determine prices on the basis of costs which include expendi
tures for personnel, equipment, building materials and commercial 
and handling charges. China imposes an even stricter set of controls, 
since profits on sales are not returned to the manufacturer. A number 
of Indian companies are government-owned and many produce es
sential drugs at low prices, sometimes at a loss. The situation is 
similar in Egypt; the state-owned sector accounts for a large portion 
of the industry while private companies are controlled by a govern
ment organization. 

A different type of cost structure applies to the second group of 
countries shown in Table 5.8. The drug producers included in this 
group spend proportionately less on inputs but allocate much larger 
relative sums to administrative and promotional expenditures and 
profits. The Argentine data provide a noteworthy example. The coun
try has a pharmaceutical industry with innovative capabilities and 
produces both medicina] chemicals and pharmaceutical preparations. 
Its cost structure, however, is unusual: inputs are less than a third of 
total revenues while other components (excluding wages) account for 
nearly two-thirds. Argentine producers suffered a shortage of foreign 
currency in recent years which led to considerable delays in payments 
to foreign overseas suppliers and eventually resulted in a loss of 
commercial credits. The continuous devaluation of the austral against 
the dollar further reduced the drug companies' ability to pay for 
imports while pushing up their financial costs. These developments, 
together with high inflation and associated increases in social benefits 
and taxes, explain the large share of •other costs' shown in Table 5.8. 
The Argentine experience represents an extreme case but producers in 
other developing countries have experienced similar problems which 
are reflected in the structure of cost. 

In conclusion this survey reveals some marked differences in the 
cost structure. The spending pattern in industrialized countries de
pends mainly on the firm's own priorities but in developing countries 
public policy is the major determinant. In the former case, firms tend 
to devote a comparatively large portion of their funds either to research 
(15-20 per cent) or to marketing. Inputs, however. are the dominant 
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cost component in a number of developing countries, while in others 
profits and expenditures on administration or promotion are more 
important. With this sort of cost structure, the prospects for the phar
maceutical industry in the developing countries during the next dec
ade will depend mainly on improvements in existing production tech
nologies, the acquisition of foreign technologies, the introduction of 
'good manufacturing practices' (see Chapter 6) and the mastery of 
quality control. 

Costs are also evolving along different lines in the two groups of 
countries. The real costs of research and marketing are steadily rising 
in the industrialized countries while the corresponding share for 
manufacturing and labour is falling. The structure continues to change 
as new products are developed, lines of specialization are altered and 
spending priorities are adjusted to shifts in policy and market condi
tions. 

The same degree of adaptability is not to be found among produc
ers in developing countries. The lack of significant research capabilities 
is one reason why these companies have few options. The small size 
of most firms also restricts their opportunities for specialization. Fi
nally markets function very poorly in many of these countries and 
strong regulatory controls are essential. However frequent policy 
changes create a measure of uncertainty, which complicates the firms' 
efforts to control costs to introduce some form of specialization. As a 
result the activities of most locally-owned firms are confined to manu
facturing, packaging or simply the distribution of drugs. 

COSTSTRUCTUREANDSALESVOLUME 

The industry's cost structure clearly depends on a number of vari
ables, but one of the most important, scale economies, is yet to be 
considered. The concept, which relies on several simplifying assump
tions, is a frequently used tool for analysis of cost behaviour (see 
Clark, 1985, Chapter 2). It leads to a stylized description of cost 
behaviour in which the long-run average cost curve is pictured as U
shaped. Such a curve implies that there will be some 'optimal size' 
for the plant. Firms of less than optimal size must incur relatively 
high unit costs but can make use of economies of scale if they expand. 
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Unit costs will eventually reach a minimum, however, after which 
they rise if the firm becomes larger still. 

The application of this concept to the pharmaceutical industry can 
be informative but is by no means straightforward. A detailed break
down of costs is needed for a number of firms of significantly differ
ent sizes. Furthermore, if these data are to be comparable across size 
classes, firms must be similar in terms of their research and marketing 
priorities, the production technologies they use and the products they 
produce. Such stringent criteria cannot be fully satisfied, though the 
data in Table 5.9 provide a reliable indication of the relationship 
between cost structure and sales volume of pharmaceutical firms with 
German ownership. 

Of the six cost components identified in the table, three - adminis
trative costs, operating profits and miscellaneous costs - are of sec
ondary importance. Their combined share accounts for a substantial 
portion of the total among the smallest firms: 38 per cent in 1988. 
More important is that the share is inversely related to firm size. It 
falls for each successive size category. 

The shares of the three remaining components account for larger 
portions of the total. Except category U2 in 1988, manufacturing 
claims more than two-fifths of operating revenues among firms in the 
three smallest size classes. Its share, however, falls to a little more 
than a third for the largest producers. Expenditures on research follow 
a different pattern. The smaller German firms devote less than 4 per 
cent of their revenues to research while in medium-size companies 
the figure is under I 0 per cent. Large firms spend proportionally more 
on research and product innovation. In 1979, 16.3 per cent of the 
operating revenues in large firms went to R&D and by 1988 the share 
had risen to 19 per cent. These estimates - as well as the anecdotal 
evidence considered later in this chapter - suggest that the presence of 
scale economies in research activities is unlikely. 

The figures for marketing present the most complicated picture. In 
the smallest firms these activities absorb around a fifth of all operating 
revenues. The share first grows with sales volume (reaching a third of 
the total among medium-sized firms) and then drops sharply among 
the largest companies in the sample. 

In general, research, manufacturing and distribution are distinctly 
different operations and there is no reason to expect that the share of 
each would behave in the same way as a firm's sales volume in-
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Table 5.9 Illustrative cost structures of German pharmaceutical firms in the Federal Republic of Germany, by 
size category.a 1979 and 1988 (percent of operating revenues) 

1979 1988 
Cost centre UJ U2 U3 U4 U5 Total U1 U2 U3 U4 us Total 

Manufacture 44.7 42.0 42.4 38.l 38.2 38.9 40.3 35.4 41.1 35.9 35.6 35.9 
Marketing 23.3 29.0 32.5 32.4 26.4 28.3 19.0 29.0 31.8 33.2 23.9 25.1 
R&D 2.6 3.5 5.2 9.6 16.3 13.5 2.5 3.0 3.9 8.0 19.1 17.1 
Administration 12.9 10.8 8.1 6.8 6.3 6.8 19.7 16.9 11.0 7.3 7.4 7.7 
Other costs 6.9 6.2 5.5 5.0 6.9 6.5 9.0 7.3 5.9 7.5 8.1 8.0 
Operating profit 9.5 8.4 6.3 8.1 5.9 6.1 9.5 8.4 6.3 8.1 5.9 6.1 

Note 
a Firm sizes are defined in terms of the annual average turnover in millions of DM, as follows: Ul - less than 7.5 DM; U2 - 7.6-15 DM; 
U3 15.1-45 DM; U4 - 45.1-150 DM; US - more than 150 DM. 

Source: UNIDO, based on PMAG (l 981 and I 990). 
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creases. Nor is each component of equal importance among firms of 
different size. Small companies, for example, may find that the costs 
associated with one particular component rise substantially as the 

Table 5.10 Ratio of R&D expenditures to total sales among 
pharmaceutical multinationals,a 1987 (percentage 
ratios)b 

Notes 

Total sales 
(in US$ m.) 

711-861 
820--913 
861-1 288 
913-1 369 

1 288-1 775 
1 369-1 812 
1 775-1 843 
1 812-1 857 
1 843-1 859 
1 857-1 993 
1859-2073 
1 993-2 155 
2 073-2 217 
2 155--2 725 
2 217-2 962 
2 725-3 511 
2 962-3 51 JC 

R&D expenditure as percentage 
of total sales 

20.0 
19.6 
16.7 
15.6 
13.4 
12.8 
11.2 
13.5 
15.6 
17.5 
19.2 
17.3 
16.5 
14.3 
17.0 
17.3 
19.0 

a Of the world's 50 largest pharmaceutical firms, 19 report expenditures on R&D. 
Figures shown here are based on this sample. 
b Ratios are calculated as three-company moving averages. 
c Ratio includes only two companies. 

Source: UNIDO, based on company reports and Scrip, Pharmaceutical Company 
League Tables (1988). 
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volume of sales grows. This relationship is maintained until some 
threshold is reached and only then does the share begin to fall. 

In the case of manufacturing, the effects of firm size apply across a 
wide spectrum of companies. The same is probably not true for re
search or marketing, where changes in cost structure are most closely 
associated with producers having large sales volumes. It would be 
useful to explore each of these parts of the industry in more detail, but 
information is limited. Very few of the larger firms publish cost data 
on their marketing expenditures. A number, h0wever, do provide in
formation on research spending. 

Table 5.10 makes use of this information. relating expenditures on 
R&D to total sales. The share of R&D declines as sales rise, reaching 
a minimum (around 11 per cent) when sales are approximately $1.8 
billion. 13 Research expenditures account for a much larger proportion 
of revenues among those multinationals with sales of under$ I billion. 
Thus the world's larger pharmaceutical firms are able to reduce the 
burden of research costs provided that they have a large and efficient 
distribution system which operates in a number of markets. 

The impression which emerges from this investigation is that sales 
volume is an important cost determinant in the manufacture and dis
tribution of medicines. It is of less significance in the case of research. 
A large size is not a prerequisite for success, however. Even in the 
industrialized countries there are a number of firms which operate 
with low overheads, national or regional sales forces and which con
duct only limited development activities. The smaller firms thrive 
because they have identified market niches which their larger com
petitors have neglected or cannot satisfy. Such Jiversity multiplies the 
number of issues to be addressed by policy makers and corporate 
strategists. Both these topics are discussed in the following chapters. 

NOTES 

I. Economists usually choose to discuss market power in terms of contestable 
markets. The notion of contestability stipulates that potential entrants need not 
incur any costs whi..:h are specific to entry or exit. The investments in plant 
and other assets that are required for entry would be recoverable on exit (after 
allowance for depreciation). However a new pharmaceutical firm's outlays for 
research and distribution are great and a portion would not be recoverable. 
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The idea of contestable markets would call for microeconomic policies that 
increase the contestability of drug markets. 

2. The fact that only one Japanese firm appears in Table 5.1 is somewhat mis
leading. When pharmaceutical firms are ranked in terms of growth of sales, 
five of the ten fastest-growing are Japanese. 

3. SmithKline Beecham (SKB), for exan1ple, obtains more than half of its phar
maceutical revenues from one drug, Tagamet. ICI, Glaxo and Squibb are other 
companies which depend heavily on the sale of a single drug. 

4. The general tendency is for capital-intensive and high-technology industries 
such as vehicles, metal manufacture or electrical engineering to be highly 
concentrated, while labour-intensive industries like leather, footwear or cloth
ing are not so highly concentrated. 

5. Imports, of course, are an important source of supply for many developing 
countries and any conclusions based purely on domestic measures of market 
structure may be misleading. 

6. The sales volume in many of these indiv!dual markets is huge. In the United 
States, for example, the three leading brands in the largest therapeutic 
subcategory report combined sales of nearly $1.5 billion. Even in developing 
countries some submarkets are large and often lucrative for the suppliers of 
the best-selling drugs. 

7. Apparently the tactic is an effective one. According to one recent survey, six 
out of ten British physicians prescribe a drug solely on the basis of what a 
drug salesman has told them. 

8. Most industrialized countries require that the production premises of repro
ductive manufacturers of medicinal chemicals be inspected and approved by 
their own health authorities before imports are allowed. Thus it may be ex
tremely difficult for new competitors to supply products which make use of 
intermediate inputs using sophisticated technologies. Most firms in industrial
ized countries obtain their inputs from licensees or affiliates of the originator 
if not from the original company itself. The same is not true in developing 
cour:tries, where inspection of production facilities is rare. Instead the latter 
firms usually obtain most of their inputs through international trade. 

9. These shifts were actually very broadly based trends. The share of R&D rose 
in each of the 12 industrialized countries for which data were available. The 
pattern was much the same for other unspecified expenditures; these rose in 11 
of the 12 countries considered here. 

10. The estimates in Figure 5.2 are subject to three qualifications. First, the com
position of firms in the sample changes over time period and the results may 
not be representative of trends in most large drug companies. Second, firms 
are not consistent in the way they define their costs. Where possible, company 
data were standardized to account for these discrepancies but in man; cases 
sufficient information was not available to carry ont these adjustments. Third, 
some of the larger drug producers have now ventured into generic markets. 
Such a move alters the cost structure but could be independent of a more 
broadly based shift in the industry-wide composition of costs. 
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11. This is one reason for a number of firms having sought to merge or acquire 
competitors. Their goal is to become big enough to sell new drugs in large 
volt•mes as quickly as possible. Such tactics, which go beyond the field of 
microeconomics. are among the strategies discussed in Chapter 7. 

12. Glaxo was one of the first firms to break with this precedent by undertaking a 
world-wide launch rather than focusing on just a few national markets. The 
firm spent lavishly to promote its new anti-ulcer pill. Within only a few years 
the drug became Glaxo's best-selling product, even though it was probably 
only a slight improvement over its closest competitor. Contrary to the usual 
practice, Glaxo did not wait for all the drug's possible uses to be approved. 
Sales of Glaxo's anti-ulcer pill reached $2.4 billion in 1989. double that of its 
closest competitor. 

13. Other calculations (not shown here) seem to confirm this pattern. When the 
ratio of R&D expenditures to profits is related to total sales, a similar pattern 
is observed. Again the total value of sales where a minimum is realized is 
around $1.8 billion. 
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6. Policies and Issues 

The pharmaceutica industry in most industrialized countries enjoyed 
a good working relationship with government during its early years. 
This congenial atmosphere reflected the view that drug firms were 
making a substantial contribution to the public's health and, through 
exports and employment. to the country's wealth. Policy makers were 
generally inclined to accept the industry's arguments that increases in 
prices and profits were essential if the research to develop cures for 
major diseases were to continue. 

The United States was one of the first countries where government
industry relationships were marred by a major confrontation. Ques
tions about the industry's monopolistic practice and the social benefits 
of its research led to a congressional i?westigation. The legislation 
which emerged from this investigation set new standards for pharma
ceutical products <.Box 6.1 ). The environment in which drug companies 
operated soon became even more hostile following the highly publi
cized thalidomide disaster. 1 Doctors grew more cautious in their pre
scribing habits and consumers became suspicious of the medications 
they received. 

Pharmaceutical companies had traditionally performed only volun
tary checks on their products. As concern about the physiological 
effects of pharmaceutical products mounted, the need for a more 
formal and rigorous set of procedures became obvious. The pharma
ceutical industry soon became a prime target for regulation. The new 
regulatory systems increased the costs of product development but the 
lack of such controls would have imposed even larger costs on soci
ety. 

The safeguards which exist today are much more comprehensive 
than those of the 1960s but they are far from perfect. 2 Drug disasters 
can still occur: it is simply impossible to predict from clinical triais 
the full range of reactions to a product in the real world. In a few 
instances the regulatory system has been abused. when government 
reviewers have accepted bribes or drug companies have falsified test 
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Box 6.1 Setting standards/or drug efficiency 

The regulations which were in force in the 1950s and 1960s seem lax by 
today's standards. Scientists were not always expected to carry out extensive 
safety investigations involving tests for mutagenicity, toxicity or long-term 
carcinogenicity. Nor were governments especially concerned about efficie1icy 
so long as they thought the product was safe. An exarr1p1e is papaverine, a 
cerebral vasodilator. The drug continued to be sold under more than 40 brand 
names long after human clinical trials proved that it was inefficient 

One outcome of the congressional investigation in the United States was 
that drug companies, for the first time, were required to prove the effectiveness 
of an NME before it could be marketed. A new form of application known as 
the Investigative New Drug (IND) procedure was also required before human 
experiments could be conducted. 

results. Even worse is the growing number of drug forgeries. Pirate 
drugs, which may be medicines of greatly reduced strength or even 
harmful counterfeits, threaten to undermine the consumer's confi
dence. Such occurrences do not necessarily reveal glaring weaknesses 
or gaps in regulatory systems but they have amplified the <::alls for 
even stronger controls on the industrv.3 

~ ~ 

Safety and efficiency are only two of the issues which concern 
government officials. Pharmaceuticals is a particularly sensitive in
du~try in terms of the debate it arouses and the regulations it invites. 
As a result the policy landscape of rich and poor countries is cluttered 
with all sorts of controls. testing systems and other forms of interven
tion. This chapter begins with a survey of some of the policy tools 
currently in use. Later sections discuss the policy-related issues which 
figure prominently in industrialized and developing countries. 

THE POLICY FRAMEWORK4 

Table 6.1 focuses attention on price controls in a number of industrial
ized and developing countries. Price controls are the most prevalent 
form of intervention. The low incomes and incomplete systems of 
public health care explain why prices receive such a high priority in 
developing countries. Officials in industrialized countries have also 
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become more concerned with this issue as their populations grow 
older and push up the costs of public health care. 

Almost all governments regulate product prices. though a few choose 
to limit profits or to influence prices through more indirect means. 
Both governments and insurers are usually involved in the price
setting exercise in industrialized countries. In developing countries. 
however, a majority of the population is not covered by health insur
ance and price regulations are almost exclusively in the hands of 
public officials. 

Systematic differences in the extent of price regulation can be 
noted. Industrialized countries are fairly equally divided between those 
with elaborate systems of controls and those that allow firms some 
freedom to determine their own prices. A majority of developing 
countries have rather extensive systems of price control. Some of the 
reasons - for example, the prominent role of foreign subsidiaries and 
the limited purchasing power of consumers - are explored later in this 
chapter. 

The actual methods of price control differ. Most countries choose 
to regulate both retail and wholesale prices. Price-fixing procedures 
also vary, depending on whether the drug is a new entrant to the 
domestic market or an established product for which a price increase 
is requested. Finally some governments merely stipulate the maxi
mum price; others set the actual price and frequently apply different 
procedures for locally-produced products and imports. 

The contrasts between industrialized and developing countries are 
sharpest in the case of patents. Almost all industrialized countries 
grant patents on both products and processes - typically for a period 
of 20 years. The practice in developing countries is more varied. Only 
45 per cent of the studied countries grant product patents and these 
are usually valid for a shorter period of time than in industrialized 
countries. Patents on production processes are more common in de
veloping countries although, again, the period of validity is compara
tively brief. 

Manufacturing guidelines are a third important feature of national 
policy described in Table 6.1. Known in the industry as 'good manu
facturing practices' (GMP), the guidelines are an application of the 
principles of quality assurance which initially related to the m:mufac
ture, processing and packing of pharmaceutical preparations: gradu-

~ ally the scope has been widened to include medicinal chemicals as 



Table 6. J Selected policy features in industrialized and developing countries 

A Industrialized countries 

Research/ 
Patenta Manufacturing policy 

Country Price controls Product Process guidelines support 

Australia Limited 16-20 years WHO EF, PPl 
Austria Substantial 20 years WHO EF, PPI 
Belgium Substantial 20 years WHO EF, PPI 
Canada Limited 20 years Local NP 

..... Denmark Limited 20 years PIC, WHO EF, PPI +:>. 
N Finland Substantial Beginning in 1995 20 years WHO ... 

France Substantialb 20 years WHO EF, PPl 
Germany Limited 20 years WHO EF, PPl 
Greece Substantial 15-20 years PIC 
Hungary Substantial No 20 years PJC EF, PPl 
Ireland Limited 16 years UK EF, PPl 
Israel Substantial 20 years WHO EF, PPl 
Italy Substantial 20 years WHO EF, PPI 
Japan Limited 15-20 years WHO EF, PPI 
Netherlands Limited 20 years Local PP2 
New Zealand Limited 16 years WHO EF 
Norway Substantial No 20 years PIC EF 
Portugal Substantial Beginning in 1992 15 years PIC PP2, NPC 
Spain Substantial Imminent 20 years PIC EF, NPC 
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Sweden Substantial 20 years WHO, PIC EF, PPI 
Switzerland Limited 20 years PIC 
United Kingdom Limited ct 20 years Local, WHO, PIC EF, PPI 
United States Limited 17 yearsc FDA regulations EF, PPI 

B Developing countries/ areas 

Algeria Substantial 20 years WHO 
Argentina Limited No 15 yearse No formal PP! 

requirements 
Bangladesh Limited 16 years Limited 
Bolivia Limited No 5-15 yearse Local PP2 
Brazil Limited No Local NP 

...... Chile No No 15-20 yearsc Local, based on +:>. 
V.l WHO 

China Substantial No None EFfor 
traditional 
medicines 

Colombia Substantial Nu IO yearse Local 
Costa Rica Substantial No I yeare None 
Egypt Substantial No 10 years Limited 
Ghana Substantial No None EFfor 

traditional 
medicines 

Hong Kong No Yes Informal legal 
provision 

India Substantial No 7 years USA, FDA EF, PPI 
Indonesia Limited No 



B Developing countries/areas continued 

Research/ 
Patenfl Manufacturing policy 

Country Price controls Product Process guidelines support 

Iran (Islam, Substantial No 20 years EF, PPI 
Rep. of) 
Jordan Substantial No 16 years None 
Kenya No Yes None EF for 

traditional 
medicines 

Malaysia No 15 yearse Voluntary, based EF 
...... on WHO 
.,i:.. Mexico Substantial 14 yearse Local EF, PP2 .,i:.. 

Morocco Substantial No 20 years None 
Nigeria Substantial 20 years WHO, United EF for 

Kingdom, United traditional 
States medicines 

Pakistan Substantial 16 years Yes PP2 
Philippines Officially no, in 17 ycarsr WHO EF for 

practice, yes traditional 
medicines 

Republic of Substantial 15 yearsg Voluntary PP2 
Korea 
Sri Lanka No direct product 15 yearse None 

controls 
Sudan Substant.ial 20 years None 



Syrian Arab Rep. 
Taiwan Province 
Thailand 

Tunisia 
United Rep. of 
Tanzania 

Uruguay 
Venezuela 

Notes 

Substantial 
No 
For essential 
drugs 
Substantial 
Substantial 

Limited 
Limited 

No 

No 

No 
No 

15 years 
18 years 

Yes 

15 years 

20 years 

15 yearse 
5-10 years 

a Unless otherwise indicated, patent protection refers to period from date of application. 
b Excessive profits can lead to price modifications. 
c Inadequate patent protection has affected innovative research. 

None 

WHO 

WHO 
WHO 

Local 
WHO 

d If profit margins are above or below the allowable margin of approximately 17 per cent, prices are modified. 
c From date of grant. 
r From date of issue of invention of patent. 
g From date of publication of application. 
PIC Pharmaceutical inspection convention of European Free Trade Area. 
FDA Food and Drug Administration. 
EF External, mainly public funds, spent on health research. 
PPl Positive policy support to industry, measurable in financial terms. 
PP2 Positive policy support to industry R&D, declared as intention/primary objective. 

EF for 
traditional 
medicines 

NP Negative policy discouraging 'me too' drngs (therapeutic advance to existing therapy is condition for product registration) or 
encouraging the use of generic names and products. 

Source: UNIDO, based on IMS and national sources. 
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well. The guidelines' purpose is to ensure that drugs are safe, efficient 
and stable. In order to do this, all phases of the manufacturing process 
must be monitored and controlled. This means that therapeutic ingre
dients (medicinal chemicals) and other inputs have to be of a consist
ently high quality, production facilities must be constructed and oper
ated according to predetermined standards, staff should have special
ized training and an elaborate system of records on operating proce
dures must be maintained. 5 

The guidelines are clear, although there is still wide scope for 
variation. WHO ( 1987) has developed an international set of recom
mendations for GMP which are referred to in Table 6.1. The WHO 
version is accepted by almost all industrialized countries, although 
many impose more stringent requirements (see Box 6.2). Only a mi
nority of developing countries have adopted the WHO standards; 
most maintain local standards which are less strict or impose no 
requirements on their firms. One reason for the lower standards is that 
health authorities lack the resources necessary for regular inspection 
of production and distribution facilities. Another, more important, 
reason is the costs involved. Buildings, machinery and equipment, 
and air-conditioning and ventilation systems must all comply with 

Box 6.2 Good manufacturing practices in industrialized countries 

Large pharmaceutical companies in industrialized countries operate according 
to standards that are stricter than those recommended by WHO. In many 
cases they are required to do so by law. Box table 6.2 compares some of the 
main features of the WHO Certification Scheme with that of the United States 
as applied by the FDA. 

Leading firms in inaustrialized countries go beyond the legal standards by 
incorporating various elements of 'total quality control'. Their motive in 
doing so is mainly to raise productivity and improve their competitive abilities. 
One example is 'just-in-time' (JIT) methods of inventory control, a technique 
which is widely practised in the automobile industry. JIT is used in the 
ordering and receiving of materials to ensure that they are available just at the 
time when required. With JIT, large inventories of materials become unneces
sary. If the practice becomes widespread in the pharmaceutical industry, 
suppliers will be required to guarantee the quality of the materials received 
and must therefore employ compatime methods of quality control. 
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Box table 6.2 A comparison ofGMP standards of WHO and the FDA 

WHO FDA 

Status of GMP standards 

General guides, recommendation 

Personnel qualifications 

Personnel should possess 
scientific qualifications, 
education and practical 
experience 

Starting materials 

Starting materials and records 
should be kept of the supplier and 
the origin of materials if 
possible 

Production and process control 

Documents relating to 
manufacturing procedures should 
be prepared for each drug; they 
should contain several types of 
information, including name and 
dosage form, evidence of stability 
and quality, theoretical yields 
and so on 

Quality controls 

The quality control unit should 
control all starting materials, 
monitor the quality aspects of 
manufacturing and control the 
quality and stability of drugs 

Minimum legal requirements are 
specified; a drug is deemed to be 
adulterated unless it meets these 
requirements 

Law requires that personnel be 
qualified by training and 
experience to perform the assigned 
tasks 

Medicinal chemicals can be 
purchased only from known, 
reputable suppliers; the pre
approval necessitates an 
inspection of suppliers' 
facilities in many cases 

Written standard operating 
procedures for each production 
process and control procedure are 
required by law; any deviation 
must be investigated; further 
processing is subject to approval 
of quality of semi-finished products 
after each significant manufacturing 
step; microbiological contamination is 
controlled 

The quality control unit has total 
responsibility for ensuring that 
adequate systems and procedures 
exist and are followed to assure 
product quality 

147 
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GMP regulations. Supplies, too, cost more when purchased from ap
proved vendors than from international trading houses. A third deter
rent is that existing systems of price control rarely take into account 
the cost effects of GMP.6 

National differences in manufacturing standards have important 
implications for trade patterns. Without mutual recognition of na
tional guidelines, each aspiring exporter must first pass an inspection 
by the authorities of the importing country. Furthermore inspections 
must be carried out for each particular drug or medicinal chemical 
before it can be exported. This is the main reason for developing 
countries exporting a comparatively small portion of their production; 
most plants producing finished products cannot satisfy the inspection 
standards of the potential importer. Even when standards can be met, 
repeated inspections by each importing country are tedious and costly. 
As a result the bulk of exports from developing countries are com
modity medicinal chemicals which are sold through international 
trading houses to other developing countries that do not insist on 
inspections. 

The international acceptance of standards in industrialized coun
tries has not progressed much further than in developing countries. 
Current and previous members of the European Free Trade Association 
(EFTA) have agreed on their own pharmaceutical inspection convention 
(PIC). If firms in one participating country satisfy domestic inspection 
procedures. they may export to other PIC signatories without submit
ting to another inspection by the importing country. Germany, Japan, 
Sweden and Switzerland also grant reciprocal recognition of each 
others' practices and a similar agreement exists between Sweden and 
the United States. Without an international agreement, multiple in
spections are necessary before a firm can export certain drugs or 
medicinal chemicals. 

The last column in Table 6.1 gives some idea of the financial and 
policy support offered to the industry. Most industrialized countries 
provide various types of direct or indirect subsidy, tax write-offs, and 
support for research which can be measured in financial terms. The 
industry also receives external funding - mainly public funds - to be 
spent on health research. Developing countries can rarely afford such 
largesse. Many governments are content to issue policy declarations 
in support of the industry but the tangible benefits of such statements 
are few. Those that do offer financial assistance generally designate it 
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for support of research in traditional medicines. The alternative is to 
introduce policies to encourage the use of generic names and products 
or to require that each drug be a therapeutic advance as a coudition for 
product registration. 

The types of policies employed in industrialized countries are of 
particular interest, not only because they apply to the world's largest 
drug markets but also because they serve as models for many devel
oping countries. The regulatory system of the United States is one of 
the more unusual among the industrialized countries. American phar
maceutical companies operate in an essentially free market and the 
government pays only a small share of the consumer's drug costs.7 

This is one reason for drug prices increasing more than twice as fast 
as the consumer price index during the first half of the 1980s. 

The absence of price controls in the United States has spawned a 
number of indirect methods to limit drug charges. Cost-conscious 
health plans have sprung up to satisfy the growing demand for cheaper 
medicines. The most common of these is the Health Maintenance 
Organization (HMO) which provides a list of medical services and 
drugs that are paid for by a flat monthly fee. A policy of generic 
substitution (that is, the prescription of cheap copies of brand-name 
drugs whose patents have expired) is also pursued aggressively. Re
cent legislative reforms have reduced the amount of data which a 
generic producer must submit when applying for authorization of an 
off-patent product. 8 

The pharmaceutical industry in the EC is subject to a great deal of 
government intervention but the methods vary from one country to 
another. The lack of policy coordination is suggested by the fact that 
wholesa:.~ drug prices differ by as much as 300 per cent between the 
cheapest and most expensive markets. Many EC governments set a 
price before a new drug is launched and a few cling to the same limit 
throughout the drug's commercial life. In Spain and the United King
dom officials take a different approach: they attempt to influence 
prices indirectly by controlling the firms' rates of return (see Box 
6.3). Several countries supplement their system of price controls with 
a restrictive list of reimbursable drugs and then vary the proportion of 
drug costs that a patient can reclaim. Price freezes - either voluntary 
or compulsory - have been employed in a number of instances. 

Political pressure for cheaper drugs is almost certain w intensify as 
the EC moves closer to its goal of a single market. Many Europeans 
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Box 6.3 Indirect methods of price control in the United Kingdom and Spain 

The United Kingdom's Price Regulation Scheme (PRS) for pharmaceuticals 
specifies a permitted rate of return on capital. Drug firms are free to set their 
own price but cannot exceed a predetermined profit ceiling. The government 
began to reduce the industry's projected rate of return in 1983. Two years 
later the rate had fallen from 25 to 17 per cent. Officials subsequently restricted 
the industry's ability to charge promotional expenses against profits and limited 
the types of drugs for which the National Health Service (NHS) would pay. 

Spanish officials adopted a similar procedure in 1991. Companies submit
ting a new product for pricing will have their return on capital limited to 12-
18 per cent. Company assets, revenues, financial costs and all 'wholly justifi
able' research costs are taken into account in the calculation. 

want to see their national systems rationalized and cocrdinated. There 
is little reason for drug companies to apply separately to each EC 
member when seeking approval for a new product: the practice merely 
increases licensing costs which are already high. Some hope for a 
more centralized approach to approvals which would include an agency 
for reviewing the safety of medicines (see Box 6.4 ). The idea has 
drawn much criticism. however. These differences in national regula
tions and pricing schemes represent a barrier to foreign competitors 
and are a major reason for the European industry's fragmented struc
ture. For example, individual governments offer companies better 
prices for their drugs if they invest locally in plants or research centres. 9 

As a result the European map features far more pharmaceutical plants 
than would appear necessary. 

European countries have al:~o been slow to introduce policies to 
encourage the growth of generic markets. The overall share of gener
ics in the EC's market is low - less than 10 per cent of total drug sales 
in recent years. Officials in the Federal Republic of Germany have 
been more open to this option than most. The country's Federal Health 
Office revamped its system for drug approvals in order to cater for 
generics and promote their use. The early results were striking: gener
ics accounted for 15 per cent of total sales in 1987. compared with 
only 5 per cent in 1984. Later the pace of growth slowed when 
producers of original drugs cut their prices in response to the intro
duction of fixed-price supports for reimbursable drugs. Generics ac-
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Box 6.4 An EC agency to regulate drug safety 

The European Commission first tried to unify the drug licensing systems of 
the EC in 1985. That procedure, which allowed national authorities simply to 
recognize licences granted in other member states, did not work well. Not one 
of the 150 applications made under the system was automa:ically recognized 
by all other countries. The new proposal is for a European Medicines Control 
Agency (EMCA) to be set up after 1992. The EMCA would eventually have a 
staff of about 150 to administer requests from drug companies to sell new 
products in different countries. The current version allows for approvals in 
either of two ways. A company may submit an application to the EMCA. If 
the agency approves national authorities have 30 days to disagree and conflicts 
will be settled at the Community level. Alternatively a company may first 
submit its application to a national authority. If it is approved, all other 
national authorities must also approve and disagreements are again resolved 
at the Community level. The Commission hopes (perhaps over-optimisti
cally) that by the second half of the 1990s most licensing will be handled by 
the EMCA and that national authorities will deal only with companies that do 
not market their drugs internationally. 

counted for about 17 per cent of drug sales in the German market in 
1990 and their share is expected to double by 1993. 

The prices of drugs in Japan set this country apart from others and 
are mainly due to the unique methods of distribution which exist 
there. Doctors, rather than pharmacists, dispense prescription drugs. 
The country's national-health insurance programme sets a price for 
each medicine which the government pays to the doctor each time the 
drug is prescribed. Doctors, however, purchase their drugs at much 
lower prices from wholesale distributors and therefore can make a 
profit. In 1988, around 60 per cent of the earnings of general practi
tioners came from dispensing drugs. Japanese doctors have an obvi
ous incentive to prescribe more expensive medicines than would oth
erwise be the case. Thus it is no surprise that the country leads the 
world in the amount of drugs prescribed for patients. 

Policy makers in Japan have gradually begun to impose much 
tighter controls, reducing drug prices by 10 to 15 per cent every two 
years. They also require that some groups of patients pay a larger 
share of the costs of treatment. This more aggressive approach is an 
attempt to control the growth of costs in public health care but it 
stems from other factors as \vcll. Japan's high drug prices were origi
nally pan of a strategy to support the pharmaceutical industry during 
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its early stages. Gradually foreign producers have entered the Japa
nese market and domestic firms have begun to export. Because of 
these developments the practice of subsidizing the industry through 
higher prices is no longer so appealing (see Chapter 7). 

Clearly the types of intervention practised in Japan, the United 
States and Western Europe are unique in various ways but the con
trasts are even sharper when the policies of industrialized and devel
oping countries are compared. These differences can be explained in 
terms of priorities of the government officials and in the degree of 
regulatory stringency they impose. For example, once attention turns 
to issues other than price controls, the goals of the two groups are 
markedly different. Those in industrialized countries are especially 
concerned about safety. efficacy and the provision of correct promo
tional information. Their counterparts in developing countries are 
more interested in promoting indigenous ownership, encouraging 
technology transfer and curbing the worst abuses of brand names and 
promotional claims. 

The regulatory systems of developing countries are also less rigor
ous than those in industrialized countries. The reasons are fairly obvi
ous. Some developing countries do not have the capacity to assess data 
on efficacy or safety. Many lack the ability to control the distribution of 
drugs or to enforce an adequate system of manufacturing guidelines 
through recurrent inspections of products and factories. Additional gaps 
in the regulatory systems can result from the fact that economic goals 
must sometimes take precedence over health objectives. 

The importance which the developing coumries place on price 
controls results from the fact that medicines are a 'basic need'. Drugs 
account for as much as half of all health care expenditures in these 
countries (compared with 8-10 per cent in industrialized countries). 
Any increase in prices is extremely costly in terms of the health 
benefits forgone. Policy makers therefore apply tight price controls, 
sometimes imposing price freezes for extended periods of time. When 
these freezes were lifted subsequently, drug prices soared. The effects 
are much the same in countries where pharmaceutical manufacturers 
have traditionally been permitted to import their raw materials at 
preferential rates of exchange. Later, when balance of payments crises 
forced governments to revamp their exchange-rate policies, the costs 
of production and prices of drugs rose substantially. 
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Developing countries frequently supplement their efforts at price 
control by attempting to economize on the purchase of drugs. They do 
this in several ways: by purchasing generic drugs, using centralized 
methods rather than going through corrventional channels of distribu
tion, by imposing especially tight regulations on the operations of 
foreign-owned subsidiaries or by refusing to recognize the patents on 
various products. These sorts of tactics pose few problems for local 
firms which conduct little or no research, though they are the source 
of much criticism from n.·1Itinationals and governments of industrial
ized countries. 

There are calls to reform regulatory systems in a number of devel
oping countries, but these come at a delicate time. Many governments 
are simultaneously under pressure to expand their systems of public 
health care and the costs of such a move would be inflated if price 
controls were relaxed. Various groups, such as pharmacists and doc
tors, also occupy extremely strong positions in the distribution system 
and oppose the move. Such conditions occur throughout the world but 
the low degree of power and the limited ability of government officials 
to combat excessive influence is astonishing in some developing 
countries. 

Recognition of the fact that regulatory systems in developing coun
tries are often inadequate has led several international groups and 
organizations to assume a prominent role in the policy debate. The 
most important of these is the World Health Organization (WHO) 
which advises on drug strategies. drug policies and ways to set up or 
strengthen regulatory systems. WHO's efforts include its Action Pro
gramme on Essential Drugs, the Extended Programme on Immuniza
tion (EPI). the Tropical Diseases Research Programme and the 
Diarrhoeal Diseases Control Programme. In carrying out these and 
other programmes. WHO has the cooperation of United Nations Chil
dren ·s Fund (UNICEF). World Intellectual Property Organization 
(WlPO), the United Nations Conference on Trade and Development 
( UNCTAD). the United Nations Industrial Development Organization 
(UNIDO), the International Organization of Consumer Unions (IOCU). 
Health Action International (HAI) and other bodies. 

In conclusion policy officials in developing countries face particu
larly harsh trade-offs between their desire to create an efficient set of 
producers and their need to ensure that the costs of medicines are not 

"'·" beyond the reach of the population. The following section ex.amines 
l.,. 'f 
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some of the more specific issues which have figured most prominently 
in the policy debate in industrialized countries. while the subsequent 
one deals with _1 similar set of concerns in developing countries. 

POLICY ISSUES IN INDUSTRIALIZED COUNTRIES 

Policy makers in industrialized countries would generally prefer to 
leave many aspects of the industry's operation to market forces. Their 
desire, however, is tempered by clear evidence of oligopolistic behav
iour among the larger drug producers. The view which prevailed in 
the 1960s and 1970s was that competition was 'good" while mo
nopoly (and oligopoly) was 'bad'. The sorts of recommendations 
which followed from this puristical position focused on \vays to 
stimulatr- competition. facilitate entry :md enable the smaller manu
facturers to obtain a greater share of the market. Policy makers now 
tend to adopt a more pragmatic approach. Rather than seeking to alter 
the market structure, they give more attention to issues of profitability, 
rates of return and basic operating conditions in the industry. to 

Industry Profitability 

At the heart of the debate is the question of whether profitability is 
excessive and. if so. the extent to which this can be attributed to the 
considerable degree of market power. The relationship between 
profitability and market power is not a straightforward one. however. 
Much of the industry's uniqueness stems from the high degree of 
interdependence which exists between research and distribution. The 
new drugs which research yields will become widely and rapidly 
available only if coupled with an elaborate network to provide infor
mation to prescribers (and to persuade them of the new products' 
superior therapeutic value). 

In tum large-scale systems of distribution cannot be sustained un
less they are coupled with massive research programmes. Distribution 
depends on the peculiar distinction between the 'choice-maker· (the 
medical practitioner) and the buyer (the patient or health scheme) and 
combines an inextricable mixture of information and persuasion. Some 
of the consequences are questionable. Examples are the creation of an 
'image' for a new drug which allows it to command a higher price 
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than rivals and the encouragement of brand-name loyalty so that the 
firm earns some profits from other, less novel drugs. However po\ver
ful distribution systems can also serve valuable functions. They provide 
practitioners with vital information and ensure that new products 
become available to large numbers of buyers as soon as local regula
tions are satisfied. 

There is now a large body of literature focusing on profitability and 
related issues such as rates of return on research and marketing. Early 
studies confirmed that substantial differences exist between a firm's 
prices and its direct production costs. The original measures were 
faulted because they excluded outlays on research or marketing; the 
integral nature of these functions led analysts to adjust their methods 
to account for this fact. Even with these modifications the industry's 
rates of profit generally proved to be higher than the average for 
manufacturing.• 1 

Spokesmen for the industry have responded to the accusation of 
excess profitability in seve:ral ways. First. they argue that the high 
prices charged for the limited number of successful products are nec
essary to compensate for the losses incurred on the many unsuccess
ful ones. Second, they maintain that, without substantial profits on 
marketable drugs, firms would be unable to fund research and market
ing.12 Finally, attention is drawn to the large number of products 
available in most therapeutic markets and the high rates of product 
introduction and obsolescence which occur regardless of rates of return. 

What arc the rates of profit in recent years? Table 6.2 provides 
some idea, showing the after-tax profit margins for 77 of the world's 
larger pharmaceutical companies. The estimates for individual com
panies vary widely. although the average for the sample ( 12.6 per 
cent) is probably higher than the corresponding profit margin for all 
manufacturing activities in industrialized countries. 

Only a few countries report a sufficient number of observations to 
permit any meaningful comparisons. Profits in the United Kingdom 
and the United States are high and have remained so for several years. 
The relatively low profit margin of Japanese companies is also typical 
of the longer-term pattern but is somewhat surprising. particularly 
since that country's drug prices are rather high (albeit declining as 
regulations are tightened). Differences i 11 profit margins may well be 
due to variations in product mix and types of specialization rather 
than differences in pricing regulations. Suen a hypothesis. however. is 
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Table 6.2 Average ratio of profit margin to wral slifes for major 
pharrnaceutical companies in selected industrialized 
countries, 1984, 1987 and 1988 

Average ratio of 
profit margin to 

total salesa 

Country 

Belgium 
Denmark 
Finland 
France 
Germ<Jny, Fed. Rep. of 
Hungary 
Italy 
Japan 
Netherlands 
Portugal 
South Africa 
Spain 
Sweden 
United Kingdom 
United States 

M.!I the abovec 

.\:,. ..... 
. Yr''[.·' 

Number of 
compames 1984 

8.4 

..i 12.9 
1.9 

29.9 
3 9.1 

27 3.5 
3 10.6 
1 

) 9.3 
4 21.7 

26 25.6 

77 13.-t 

d Profit margins arc ha~ed on r.el after-tax income. 

h Two-year avera~e. 

(per cent) 
1987 

7.4 
13.9 
I 1.5 
12.0 

2.5 
29.0 
10.5 
6.0 
7.6 
3.2 

12.9 
1-1..5 
8.3 

25.1 
20.8 

12.3 

' Excluding the c<>u<mies for which data on 198.+ a~·: mi~sing. 

198R 

8.1 
11. 1 
13.8 
10.5 

1.7 
29.6 
11.6 
6.5 
7.2 
,., ') 

14.6 
17.6 
9.5 

27.2 
18.7 

12.7 

Three-.vear 
average 

8.0 
12.Sb 

12 7 
11.8 

2.4 
29.5 
10.4 
5.3 
8.5 
2.7b 

P.8b 
16.1 b 

9.0 
24.7 
21.7 

12.6 

Source: Scrip Pharmaccut1cal Cun;pwn League Tah!cs t vario:.i-; issues). 

not verifiable: the number of observations for most countries is too 
few to drav·..- any cmh.:lusions <.1hout the relatio!1ship bet\\·een pricing 

policies and rates of return. 
Question.;; rcbting to market structure :rnd ·acceptable' rates of 

profit are unlik.C'ly hJ he reso!H'd. Product competition ccnainh oc-
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curs (see Chapter 5) and few firms, if any, enjoy a true monopoly 
position. Yet there is ample evidence to suggest that large firms retain 
a substantial degree of market power. Average returns for NMEs may 
have declined over the Jong term but a number of new products 
generate impressive profits and the industry's performance continues 
to exceed the average for all manufacturing. Moreover entry is negli
gible and the leadership of major firms has remained unchallenged 
over long periods of time. 

All these circumstances imply that market power is sometimes 
great. The inability to resolve this issue is one of the reasons for the 
scope of the policy debate having narrowed, focusing on the indus
try's uniquely interrelated systems of research and distribution. The 
remainder of this section discusses some of the relevant policy impli
cations in these two key parts of the industry. 

Rates of Return on R&D 

The effectiveness of the industry's research programme has drawn 
much criticism. Several of the harsher critics argue that the huge 
amounts spent on research have yielded comparatively few social 
henefits. They maintain that most ne\v discoveries actually come from 
sources outside the industry, while the companies' own laboratories 
are primarily concerned with 'molecule manipulations'. Known as 
'me too· drugs, these are therapeutically similar to medicines which 
are already on the market although they are still regarded as new 
products. Such unnecessary diversity increases risk and cost, since 
'me toos' are generally marketed as superior versions to their pred
ecessors and therefore are more expensive. 13 Spokesmen for the in
dustry acknowledge that the first molecular variation often does not 
originate in its own laboratories. However they do not concede that 
later versions will necessarily fall into the 'me too· category. The first 
version frequently proves to be inferior to later variations, many of 
which emanate from industry laboratories. 

Other critics concede that the spending on J.;esearch and product 
development has brought certain benefits, although they question the 
usefulness of research in certain parts of the industry. This interpretation 
is often transposed into a debatt: on whether large or small firms are 
the better vehicles for technical advance. Regulators have argued that 
the research of small firms represents the more significant contribu-
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tion to product development. By this they imply that, even if large 
firms were forced to cut back on research spending (as a result of 
more strinsent regulations on pricing and testing, for example), the 
industry's research inputs and outputs would not be diminished. Studies 
based on data from the late 1960s provided support for this view. 
suggesting that a firm's research effort (measured by the share of 
R&D in total expenditures) tended to diminish as the company grew 
larger (Mansfield, 1968, pp. 38-40; Grabowski, 1968. p. 304 ). 

Later analysis cast doubt on this interpretation, however. Accord
ing to one line of investigation, the decline in a firm's research intensity 
can be deterred by high levels of internal cash flow (Grabowski and 
Vernon, 1981, pp. 14-15 ). Other results underline the trade-off be
tween the need for stringent regulations and the desire for rapid research 
progress. Increased regulation. for example, seems to have a particu
larly adverse effect on the smaller producers. These firms at present 
account for a lesser fraction of industry-wide R&D than in the early 
1960s (Thomas. 1987 ). 

The question of the relationship between firm size and research 
efficacy may soon be decided by the industry itself. Even the strong
est proponents of large-scale operations concede that there may be 
little to gain by building up big research operations. A more promising 
strategy is to rely on small-scale research and large-scale develop
ment (for example. the performance of all the routine k:-its needed to 

meet regulatory requirements). The important point to note is that 
much of the problem results from conditions within the industry and 
cannot necessarily be attributed to a stronger regulatory environment. 

Another part of the debate focuses, not on the means of productive 
research. but on the rates of return it generates and whether these are 
sufficient to cover the costs of R&D. Studies based on data for the 
1950s and 1960s found that rates of return for R&D \\:ere substantial 
- betw·ecn 30 anJ 45 per cent (Pakes and Schankerman. 1984. pp. 73-
4 ). Subsequent investigations revealed far lower rates of return. The 
general consensus which emerged was that returns on research spend
ing prohably reached a peak in the early 1960s and fell steadily ov~r 
the next tvvo decades (see. for example, Baily. 1972; Statman. 1983 ). 

These findings were r~garded as evidence that more stringent regu
lations had a negative impact on product development. Hmvever the 
latest inform:nion sug:gc'.'ts that rates of return on research have be:.!un 
to rise again and are no\1.: roughly equal to the industry's cost of 
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capital. Grabowski and Vernon (I 990) attribute the improved eco
nomic performance to three factors. First, the industry has been able 
to boost its research productivity. R&D is increasingly characterized 
by a 'discovery by design' approach. rather than the type of random 
screening which was common during most of the post-war period. 
Second, researchers are focusing more on chronic rather than acute 
health care problems and this raises the rate of return. Third, there has 
been a change in pricing practice. Drug firms were raising their prices 
more rapidly than inflation during the 1980s and this allowed them to 
cover investments in R&D. A growing number of companies have 
apparently been able to adjust their research strategies to the more 
stringent regulatory environment which exists today. This impression 
is supported by the steady growth in real expenditures on R&D, 
which increased by about l 0 per cent per annum throughout most of 
the 1980s, or roughly double the growth rate of the previous decade. :4 

Despite a large body of research, the trade-off between a more 
carefully regulated industry and a slower pace of product develop
ment remains unclear. Nevertheless there are grounds to conclude that 
controls aimed at maintaining certain standards of efficacy and safety 
need not jeopardize research progress provided that firms are suffi
ciently flexible to accommodate these policies. 

Advertising and Promotion 

The criticisms voiced with rcganl to distribution act1vmes reflect 
many ~: the same broad concerns as tho~e expressed in the case of 
research. The social gains to be derived from the huge amounts spent 
on these activities are questioned. Such outlays, which inevitably lead 
to higher prices and increased market power, arc suspect on these 
grounds as well. The industry's defence is a fairly standard one. 
Spokesmen insist that outlays on advertising and promotion supply 
essential information to physicians and other choice-makers. Given 
the large number of drugs introduced every year. no other source of 
new information is readily available. 

The way in which advertising and promotion might alter competi
tive condition<\ is based largely on impressionistic lines of reasoning 
rather than emr;rical evidence. The CS""'nce of the critics' argument is 
that major pharmaceutical companie.s provide a great deal more infor
mation than doctors can absorb. At some point the informati0n fiov1 
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becomes so great that it inhibits the entry of new producers: a new 
entrant would have to make prohibitively large outlays on advertising 
in order to displace the recognition accorded to es ta bl ished products. 
Small firms that cannot afford this scale of spending are denied access 
to the physicians who make purchasing decisions. A number of stud
ies have cast doubt on specific parts of this argument, though their 
results depend critically on the way competition is defined and meas
ured.15 

A more productive line of investigation is indicated by the work of 
Bond and Lean (1977). They argue that physicians tend to respond 
most favourably to the promotion of brands which are the first to offer 
a therapeutic advantage. Such a finding implies that the relation be
tween promotion and sales is not only brand-specific but depends 
crucially on the timing of the innovation. In terms of market power 
the essential question is whether high levels of advertising spending 
result in (i) increased sales or (ii) higher prices than could otherwise 
prevail without depressing demand. 

Then: is little doubt that pharmaceutical advertising provides con
siderable information to choice-makers on the characteristics of new 
and established drugs. But controversy - even within the confines of 
this statement - persists. The prominent role played by advertising 
may largely reflect competitive pressures, although the huge amounts 
spent on promotional campaigns suggest that other objectives are also 
served. In the United States. for example, promotional expenditures 
are roughly equal to total sales in the first year of a product's launch. 
They decline to 50 per cent of sales in the second year and 25 per cent 
in the third (Grabowski and Vernon. 1990). The sheer volume of 
advertising, along with the role played by the detailmen who carry the 
message to physicians, seems to call for a rather comprehensive sys
tem of regulatio11 and control. 

POLICIES IN DEVELOPING COUNTRIES 

The fact that pharmaceutical policies in developing countries have 
their own distinct flavour has already been noted. The limited buying 
power of consumers, the fragmented nature of public heahh care and 
a shortage of research skills all influence the choice of policies. Phar
maceuticals also have a 'foreign' dimension which is probably greater 
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than that of most industries. The issue of foreign versus domestic 
ownership is one which figures prominently in the developing coun
tries and is discussed here, along with other aspects of pricing, mar
keting and patent agreements. 

Controls on Foreign Ownership 

Foreign-owned firms are typically in a minority in developing coun
tries but they are much larger th:m their domestic rivals and frequently 
account for well over half the home market (see Table 3.7). Critics of 
the multinationals believe that such a s·..i·Jstantial foreign presence has 
undesirable consequences. Their view JS sometimes inspired by ·na
tionalistic' rather than economic considerations, 16 but a localiy-owned 
industry in close touch with the needs of the domestic market can 
offer certain economic advantages. Local producers, for example, 
may be more willing to compete in generic markets than foreign 
subsidiaries and, presumably, would be more adept at identifying 
those product markets where demand is growing. They should also be 
more willing to distribute their drugs outside the major metropolitan 
areas, supplying generic drugs to users in poor or rural areas. 

Whatever the reasons, policy makers in developing countries have 
attempted to alter the existing pattern of ownership in two ways. 
Some have insisted that the degree of foreign ownership in equity 
shares be scaled back to a predetermined maximum (usually 50 per 
cent or less). That has been the approach in India. where both the 
number of foreign firms and their share of the domestic market is less 
than a quarter. Other countries have followed a less direct path. They 
encourage the development of an indigenous industry by implement
ing various types of joint ventures and licensing agreements, by con
trolling methods of drug procurement, by encouraging the transfer of 
technologies. or by placing restrictions on promotional campaigns to 
limit the influence of the brand-name system (see Box 6.5). 

Attempts to encourage indigenous produ_tion through the interna
tional transfer of technology have led to a particularly acrimonious 
debate involving the multinationals as well as government officials in 
industrialized and developing countries. New products are dissemi
nated fairly rapidly among the developing co·mtries but the innovators 
rarely have any incentive to ensure that the same happens with product 

>~ or proce-.s t::chnologics. These transfers may nevertheless be essentiaL 
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Box 6.5 Policy support for local firms in developing countries and areas 

The alternatives which are available to governments in developing countries 
are many, depending on conditions in the home market. Drug markets in 
several parts of Asia are growing rapidly and attitudes towards foreign in
vestment are comparatively liberal. Governments in Malaysia, the Republic 
of Korea, Singapore, Taiwan Province and Thailand therefore rely heavily on 
joint ventures and licensing agreements in an effort to promote their domestic 
producers. The Republic of Korea reported more than 30 joint venture agree
ments with multinationals at the beginning of 1989. 

In the Philippines, buyers depend heavily on brand names and this works 
to the advantage of multinationals. One result is that the domestic industry 
imports up to 95 per cent of its raw materials. In order to build up an 
indigenous industry, the country's national drug policy aims at controlling the 
influence of brand names and encouraging the local production of basic 
chemical raw materials. 

The pharmaceutical industry in most African countries is still at an early 
stage of development and the types of policy alternatives differ accordingly. 
Members of the African Preferential Trade Area (PTA) are attempting to 
replace some of their imports from multinationals with increased purchases 
from PT A firms. 

particularly when other regulations are imposed to curb the domestic 
presence of multinationals. Acquisition of product and process tech
nologies usually requires that ~he government circumvents or ignores 
the intellectual property rights granted in industrialized countries. 
Those developing countries which have been major participams in the 
disputes about technology transfer already have a relatively sophisti
cated pharmaceutical industry. Many of their supporters have argued 
that patent-protected drugs are simply too expensive in comparison to 
locally-made copies which sell for as little as a quarter or a third of 
the price of a brand-name product. 

Multinationals have responded with several arguments. They argue 
that many of the local firms which emerge with the help of domestic 
policy are often inefficient and will remain so because international 
competition is excluded. Another line of defence is to suggest that the 
exclusion of foreign firms jeopardizes the quality of products since 
the technologies used by domestic producers will not be the most 
advanced or efficient. Finally industry spokesmen insist that the fail
ure to recognize patents provides drug counterfeiters with a legal base 
from which to supply their products. 
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Distribution Practices 

Dissatisfaction with some of the consequences of marketing and pro
motional campaigns has been voiced in almost all countries. Many of 
the critics' charges are similar to those heard in industrialized coun
tries, but the consequences are sometimes more acute in view of the 
relatively lenient regulatory systems and the developing countries' 
shortage of scientific and medical skills. 

The arguments against these over-zealous practices are well known 
and need only be briefly summarized here. First, today's distribution 
systems are costly and can result in drug prices that are unnecessarily 
high. Second, consumers in developing countries are exceptionally 
brand-conscious and large-scale advertising campaigns will create 
privileged market positions for multinationals. In such circumstances 
the introduction of cheap generics becomes difficult and this may 
deter the entry of less innovative, local firms. Third, the limited number 
of pharmacists and medical practitioners increases the danger that 
information obtained through promotion and advertising will be mis
leading or interpreted incorrectly. Finally there is a possibility that 
firms will sell drugs which are dangerous or even banned in industri
alized countries. The multinationals themselves have developed a 
code of pharmaceutical marketing practices to guard against this 
eventuality, but the lapses which have occurred have led some gov
ernments to question the value of the entire promotion system. 

In summary the key issues in the debate about marketing practices 
revolve around the brand-name system - the way it affects prices, the 
possibility that it inhibits competition from local enterprises and the 
fear that it could be open to abuse in extreme cases. Policy makers 
therefore have little choice but to attack this cornerstone of the indus
try, even though their ultimate objectives are much broader in scope. 
In order to reduce prices rhey seek to encourage the growth of generic 
markets. but that goal requires that the prominence of branded drugs 
be scaled back. Increased competition can also result, since local 
firms selling under generic names will find th~t market entry becomes 
easier. Multinationals. it is hoped, will respond ·by launching their 
own generics and this. too, would lead to greater competition. 

Policy makers must nevertheless be cautious in seeking to replace 
the brand-name system with a host of generic drugs. The development 
of generic markets will cut the cost of medicines, but. if carried too 
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far, it can have negative effects. Quality controls must not be lax. Nor 
must the market presence of the multinational be drastically reduced: 
consumers might then be denied ready access to the latest products 
and innovations which are rapidly distributed elsewhere in the world. 

Drug Pricing 

Government officials have two choices when devising policies to deal 
with pharmaceutical prices: they can either impose direct controls or 
allow firms a measure of freedom in setting prices and then reimburse 
a portion of the consumer's costs. 

Table 6.3 examines the approach in a number of countries. Con
trols may be employed at the wholesale level. at the retail level, or 
both. Price changes may also be subject to government approval, 
although in many cases the controls are not general. being more 
stringent for essential drugs, drugs supplied by the public sector or 
drugs sold by foreign firms. Price freezes are sometimes employed in 
conjunction with controls, while a number of other variations can also 
b·~ noted. From this information it is clear that most governments 
prefer to intervene in favour of the consumer by controlling prices 
rather than offering subsidies. The low per capita incomes in most 
developing countries, coupled with the relatively high prices of medi
cines, make the former option more attractive. 

The developing countries' motives for such intervention are similar 
to those of industrialized countries and need not be repeated here. 
However the fact that multinationals dominate these markets so com
pletely gives rise to unique problems. These include the issue of 
transfer pricing and the inherent conflict between the patent system 
and the goal of obtaining modem drugs at minimum prices. Transfer 
prices refer to intra-firm sales between affiliates of multinationals 
located in different countries. To the tirm they may be regarded purely 
as an accounting mechanism. However, when the intra-firm prices of 
pharmaceutical intermediates exceed the price charged to an unrelated 
concern, the profits of the selling subsidiary are increased. Similarly 
the under-pricing of intermediates transfers additional funds from the 
seller to the buyer even though both may be part of the same multina
tional corporation. Such practices are common to many industries but 
the gap between transfer and arm's length prices tends to be larger in 
the case of pharmaceuticals than in others (Gereffi. ! 983, p. 195; see 
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also Pradhan, 1983, pp. 127-32). Transfer pricing is practised every
where but it can pose a serious problem in a developing country 
where the multinationals' domination of the domestic market is al
most complete (see Box 6.6). 

Critics of the practice argue that its purpose is to take advantage of 
differential rates of taxation which exist in the host countries of the 
buyer and seller. The industry's response is that a large portion of its 
'global costs' are incurred at headquarters, where R&D, drug testing 
and production facilities are usually located; the price structure of 
headquarters' sales therefore differs from that of subsidiaries and transfer 
pricing represents a means of distributing these costs across the firm's 
network of affiliates, all of which benefit from the centralized activities. 

This argument meets with a rather cold response from many gov
ernment officials. Comparatively little research is conducted on dis
eases which are unique to the developing countries (research on tropical 

Box 6.6 Transfer pricing in Pakistan 

The issue of transfer pricing has been a recurrent one in Pakistan, where 32 
multinational companies accounted for 70 per cent of the domestic drug 
market in 1989, with the remaining 30 per cent being shared among 150 local 
manufacturers. Because most multinational subsidiaries operate by processing 
ingredients imported from their parent companies, transfer prices that are 
fixed at high levels will have widespread consequences. Pakistani sources 
have estimated that this practice has pushed up the import bill by as much as 
500 million rupees in 1989. Whatever the case, the estimates in the following 
table indicate that some of the prices charged for raw materials are much 
higher than world prices. 

Box table 6.6 

Raw material 

Cimetidine 
Doxycycline 
Trimethoprim 

Price comparisons for pharmaceutical raw materials, 
1986-7 

Pakistani price for 
imports ($/kg) 

550 
1 750 

315 

International price 
($/kg) 

167 
550 

35 

Source: Scrip World Pharmaceutical News No. 1516 (1990) and Pakistan Phannaceu
tical Manufacturers Association (1989). 
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Table 6.3 Price controls in developing countries 

Existence of Level at which Price changes 
Country/area price conlro!s price is controlled subject to control 

Algeria Yes 

Argentina 16% of market At manufacturing 
is controlled and retailing 

levels 

Bangladesh For 45 essential Retail Yes 
drugs required 
for primary health 
care 

Bolivia Y cs, since 1982 

Brazil Partial; on Wholesale Price council sets 
permanent or Retail increases. 
continuous use drugs 

Chile No 

Colombia Yes Wholesale Yes 
Retail 

Costa Rica Yes Wholesale Yes 
Retail 

Ecuador Yes Wholesale Yes - a devaluation 
Retail of more than 10% can 

bring price increases 

Egypt Yes 

Guatemala Yes Wholesale Yes 
Retail 

Hong Kong No 

India Yes Retail All changes 
require approval 

/ 

Indonesia Yes Intended price to Yes 
be submitted at 
registration 



.. 

General or 
specific con/rots 

Essential drugs 
(6% of market) arc 
strict! y contro !led 

General, including 
finished goods, raw 
materials, packaging 
and intermediates 

Local firms get better 
prices than foreign 
firms. 

Price increase of 45% 
for local and 15% for 
imported goods allowed 

All drugs 

Local and imported 
drugs controlled 

Price increases of 45% 
for local products and 
15% for imported 
products allowed 

Control of drugs used 
by Ministry of Health 
and the essential 
drugs list 

Differentials 
exceeding world 
prices by 10% are 
unacceptable unless 
explained 
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Measures 
of control 

Monopoly over 
manufacture, import 
and distribution 

Retai I price list 
and a price list 
for imported goods 

Price freezes in 
1985 

Periodic price 
freezes 

Retail price list 
of available 
pharmaceuticals 

Price freezes 
Extension of 
controls to more 
drugs 

Official retai I 
price list 

Other features 

Domestic prices arc lower by a third than 
in France 

Some prices freed in 1990 

Any new policy is likely to decrease price 
and encourage domestic manufacture 

After a long period of controls prices have 
been freed for most drugs, but maximum prices 
arc being published. 

Since 1986 some increases have been granted 

Cost analysis and prices of competing products 
arc used to determine prices 

Prices of raw materials were fixed in 1987; 
similar prices had to be charged for similar 
active ingredients 

The pharmaceutical industry was nationalized 
in 1962-3 

In mid-1990 government began to tighten controls 

Pharmaceuticals researched in Jndia are free 
of controls for five years 

Several price increases granted in J 986; Ministry 
claims Indonesian prices arc higher than prices 
in other ASEAN countries 
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Countrylar"a 

Jordan 

Kenya 

Libyan 
Arab Jamah. 

Malaysia 

Mexico 

Morocco 

Nepal 

Nigeria 

Pakistan 

Peru 

Philippines 

Republic of 
Korea 

Saudi Arabia 

Existence of 
price controls 

Yes 

No 

Yes 

No 

Yes 

No 

Only in specific 
cases 

Yes 

Yes 

Yes 

Yes 

Yes 

Singapore No 

Syrian Arab Yes 
Rep. 

Taiwan Province No 

Level at which 
P'ice is conrrolled 

Registration 

Retail 

Registration 

Registration 

Wholesa!~ 
Retail 

Registration 

Price ch·mgcs 
subjcc/ to control 

Yes 

Yes, lowest 
priority given to 
multinationals 

More than a 5% 
increase disallowed 

Yes 

Y cs, favourable to 
domestic firms 

Yes 

Price incrca:-e~ 
difficuli 10 obtain 
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I 

General or 
speci,fzc controls 

Pharmaceuticals with a 
cheaper equivalent are 
unlikely to be granted 
an incr.:ase 

~tore rigid for 
social sector 

General 

Greater controls for 
drugs on National 
Health Insurance 
reimbursable list 

Prices of imported 
products are 
reviewed yearly 
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Measures 
of control 

Price freer.c since 
1972 

Price freeze since 
1988 

Maximum prices 
Price freezes 

Price monitoring. 
In 1985 prices of 
300 drugs were 
lowered 

Maximum prices 
Pri,·c freezes 
Pricl dccr~ases 

Other features 

Factors determining prices are: prices in country 
of origin, in other Arab markets, prices of 
similar products, level of research and 
scientific standards of manufacture 

According to Pharmacy World Journal retail 
prices increased by 80% during 1979-87 

Manufacturers permitted to set prices 

A 7% price increase was granted in January 
l 09 l and industry is hopeful that .iii prices 
will soon b.: freed 

Industry pn:ssure w raise pricl'.s 

Loc:ally produced pharmac:euta:als arc 20-25% 
cheaper than imported good;; 
System of voluntary controls in existence 

in practice controls are limited; a shon 
supply of drugs has caused high price increases 
of up w 44% in 1980-5 

Index-linked price rises have been granted 
for domestic products and prices of imported 
drugs will depend on the rupee-dollar rate 

Prices of imported drugs should not be higher 
than prices in 01her pans of the world 

Proposed price must be suhmittcd at registration 

Price variations among new and exis\ing products 
and prices of imported materials should not 
be IOO high 

Similar products must have similar prices in 
the domestic market and not exceed wholesale 
prices in country of export 

A standard drugs list of 500 p~oducts for use 
in government hospitals and clinics uses price 
as one factor for selection of the drugs 

Prices in Jordan, Lebanon and in the country 
of origin arc used to fix prices 
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Ex1.11cncc of 
pru:e controls 

Level al which 
1wice is controlled 

Thailand Partial 

Tunisia 

Turkey 

Cruguay 

Venezuela 

Yugoslavia 

Yes, Slrict 
control 

Yes 

Not for new products 

Par: ial; for 40 
basic drugs 

Yes 

Registration 

Registration 
Wholesale 
Retail 

Wholesalers' 
purchase price 

Sources: UNJDO, based on Scnp and industrial sources. 

Pncc changes 
subjcu to control 

Yes 

Yes, 10 day's notice 
and proof of 1 ising 
costs to be given 

Yes 

Yes, only for the 
40 es,cntial 
pharmaceuticals 

diseases, for examp!e). The result is that a portion of the price charged 
to consumers in developing countries presumably pays for research 
costs on diseases which are most commonly found in richer countries. 

The second issue of unique significance results from the fact that 
modern, patented drugs are usually required to treat the full range of 
diseases which occur in developing countries. Generic drugs are the 
preferred source of pharmaceutical supplies. but when new and more 
effective medicines are needed government officials will usually look 
for suppliers (local and foreign) that do not observe patents. In that 
case special problems arise. Countries that practise this approach 
argue that consumers in industrialized countries should be expected to 

Pav more for innovation than those in developing countries. Thcv also 
.; .... .I 

insist that drugs intended for primary health care should be priced 
lower in developing countries than in industrialized ones. Some advo
cates allow for a distinction between public and private markets: 
drugs used in public health programmes should be set at acceptably 
low prices although those distributed through private channels can be 
sold at higher prices, which allows some rate of return for innovation. 

In conclusion the policy objectives of industrialized and develop
ing countries are rather distinct although, over the longer term, this 
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General or 
specific contrals 

Prices on csscmial 
drugs list 

Pub! ic-scctor 
institutions pay lower 
prices 
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Measures 
of control 

Proli~ margins of 
importers and 
manufacturers 
controlled 

Price increases are linked to inilation and 
granted monthly 

Generic versions encouraged in order to 

lower prices; the 1985 average price of a drug 
was USS 0.86, compared to the Latin American 
average of USS 1.48 

Manufacturers c;m set Price frce:'.cs In June 1990 an average 32%· price increase 
allowed, hut this is not a free market price a price up to 30% of 

foreign price of product 
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gap should narrow. The desire to control prices has always been the 
overriding goal of policy makers in developing countries. This objec
tive now receives a higher priority in industrialized countries as well. 
As the costs of public health care rise, the search for new \vays to 
limit prices increases without seriously jeopardizing research capa
bilities will widen. Officials in industrialized countries have an ad
vantage in pursuing this goai: their consumers are more open to a 
policy of generic substitution and are better able to take advantage of 
tactics such as cooperative buying and other cost-saving measures. 

So long as brand-name loyalty remains a prominent feature of most 
drug markets in developing countries a policy of generic substitution 
will face resistance. Such a move is strongly opposed by the multina
tionals which have invested heavily to promote the brand-name sys
tem_ The prospects for compromise may improve in the future, how
ever, as more developing countries introduce some elements of patent 
protection. 17 With this concession, multinationals might be more will
ing to accept some weakening of the brand-name system. Once the 
market for generic products begins to grow. the multinationals them
selves could launch their own versions (with and without brands) just 
as they do now in industrialized countries. 
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Some of the policy implications of these developments are exam
ined in the concluding chapter ot this publication, but before consid
ering these the industry's own responses to various forms of policy 
intervention and other market deveiopmcnts should be taken into 
account. The following chapter looks at a number of different corporate 
strategies which began to emerge in the late 1980s and early 1990s. 

NOTES 

l. Thalidomide. a popuiar ~'cdative, w~s sold in 46 ccuntries hetween th,~ mid 
1950s and 1961. Bei,1:eJly it was n:cdizcrl that the dru_b wa~ re~pun:-i;.1k fur 

birth defects in approx irnately 12 GOO d1ilJr,~n. 
For cxampk. in the Lrnted States ·g,10J laboratory practices' (Cl!Y) wh1ct1 

specify mc1h0Js of Jocun~cnt:Eiun ~1m: 1.'valuati;m ot rc>C<lrch rt~sulr-; \\er•: nut 
formalized until 1971. 

Drug counterfr·ners operate in both developing and m1.h:;trialized cou:-11ri<> 
Annual rn·uiue~ !o-;t by Amnican linns are estimJted w be bemeen S." and 5 
billion. 'Node-wide the co~ts would he much higher. 

4. Fund:_imend piihlic heal;h policie\ co;-icerneJ '.vith tile regttbtion of drug 
quality - prnduu licrnce !or saks, rq.:istration of m~nufacturing premises 
with health authori:ies. cla~siiicatitln of pre<;criptin!1 and OTC drug:; --- are 
di,;cussed elsewhere in this pubii,:ation. 

5. :\ ma~ter file must be maintained for each drug which dc'scrihes ~t:indard 

operating procedures for each step in tile prnce~s of production and control. 
~fany of the cincurnents and records generated during the manufacture of 

pharmaceuticals nHiSl be kert for review for at least five years following the 
date of manufacture. 

6. The recent experience of Indonesia provide-; some idea of how GMP regulations 

may .iffect the industry. Sm:_i:i pharmaceutic~.! tirms in that country expect the 

rehabilitativn cost of complia!1ce to be around $270 000 (Scrip. World Phar
maccuttcaf 1\cv.·s, 25 July 1990). A series of mergers and acquisitions will 
have to occ1r as part of this process since many small firi:1s cannot afford 
these outlays_ 

7. The governnicnt reportedly pays only about 1.7 pl"f Ct'nt of identified drug 
costs. The actual share is higher but is not ~nown precisely because the drug 

costs of hospitals arc not itemized (Scrip, m:1rid Pharmacewical News, no. 1~62, 
1989). 

8. The move was part of~~ wider effort of legislative reform in the lJnited Statt'S 
which entailed several compromi~es. The new laws helped generic drug 

manufacturers but also exte:i.ded ;be period of patent protection for medicines. 

9. Such practices are most common in France and Italy. Canada, too, has intro
duced a ne\\. iaw which grants companies patent protection for new compounds 
in return for incr:;ased research investment in the country. 
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10. The shift in emphasis can be attributed to two factors. First. many analysts 
have concluded that the toots for gauging monopoly power are either inadequate 
or inappropriate in the case of the pharmaceutical industry (see Comanor, 
1986). Second, some regulators now concede that a substantial degree or 
market power is a necessary condition (although still subject to regulation) if 
the development and distribution of new drugs is to proceed at a satisfactory 
pace. 

11. Tern in (I 979) has shown that adjusted rates of profit are more than two stand
ard deviations greater than the mean for all manufacturing. 

12. Recent studies of firms in the United States have shown that mean costs are 
covered for only the top 30 drugs when R&D is calculated on a fully allocated 
basis (Grabowski and Vernon, 1990). 

13. For this reason some governments recommend that doctors prescribe from a 
limited range of the more cost-effective drugs. Patients who want more ex
pensive versions must pay for them. This approach is followed in the Federal 
Republic of Germany. for example. 

14. This evidence of a turnaround in research performance is based on the work of 
Grabowski and Vernon (1990) who refer only to the United States industry. 
Similar tactics were adopted by firms in other industrialized countries, however, 
and an improvement in rates of return to research is also likely in that case as 
v.dl. 

15. For a survey, see Comanor (1986). 
16. The tendency to base industrial policies on nationalistic rather than economic 

considerations is, of course, not restricted to developing countrie:;. Most in
dustrialized ccuntrics single out certain industries as 'national champions' and 
adopt policies which are designed co foster the expansion of these industries. 
Industry examples include computers, electronic components, aerospace and 
advanced materials. 

17. Brazil. Chile. Mexico and Thailand are examples. Brazil and Mexico have 
announced pians to introduce patent protection; in 1990, Chile passed a law 
recognizing patents for 15 years and Thailand has promised to introduce 
patent legislation in 1992. 



7. Strategies of Firms and Industries 

The pharmaceutical industry has long regarded itself as in some ways 
unique. There is some justification for this aloofness. The industry's 
reputation is partly based on the fiercely independent character of its 
firms and their secretive methods of operation. Even more important, 
pharmaceutical companies have proved to be exceptionally profitable 
and highly innovative. They have attained this record while avoiding 
much direct competition and relying very little on cooperative alli
ances. Finally drug companies have collectively managed to deter the 
entry of outsiders. Until recently there had not been a new entrant in 
the industry for decades. 

These hallmarks of the industry are gradually being eroded. Drug 
producers are becoming involved in mergers and acquisitions, recruit
ing new managers, reducing size and restructuring. And they are 
competing much harder with rivals. In short the pharmaceutical industry 
is losing some of its uniqueness and becoming more like other parts 
of the manufacturing sector. The industry's transformation is mirrored 
in the strategic decisions of firms - the way they choose to compete 
and collaborate. 

In one sense the types of strategic decision" required of any firm 
are fairly simple and straightforward. The most fundamental issues 
concern the products to be produced and the consumers or market 
segments to be served. Other decisions that follow from these deal 
with the choice of production processes and channels of distribution. 
The range of choices becomes more complicated when it is recog
nized that managers can vary the priorities they assign to any of these 
operations. Firms that wish to have an innovative and original line of 
products need not al ways be among the leaders in research. In fact 
there is an increasing tendency for R & D to be decoupled from other 
parts of the industry as companies buy into projects of various sizes 
and at various stages of completion. Methods of distribution will also 
differ, not just from company to company but from product to prod
uct. Each drug producer must decide whether to distribute its entire 

175 



•. 

176 Thi World's Pharmaceutical Industries 

range of products, to allow outsiders to handle the distribution of 
certain products, or to turn all distribution responsibilities over to 
specialized firms. 

The priorities which a company assigns to various countries and 
markets further enlarges the menu of strategic options. A joint venture 
may be the best method to obtain market access for OTCs, although a 
wholly-owned division could be needed for distribution of products 
through the medical profession. Markets can also be served by a joint 
venture that licences the research of several pharmaceutical firms and 
then distributes the drugs through channels owned by a specialist 
wholesaler. 

The number of strategies that can be constructed from all these 
options is large, though in practice only a few are actually used. This 
chapter focuses on strategic decisions relating to research and distri
bution, the two most important parts of the pharmaceutical industry. 
However the two stages should not be seen as independent operations, 
with distinct activities having their own set of strategic options. In 
fact one of the growing concerns of many pharmaceutical companies 
is to ensure that they obtain a proper 'fit' between research and 
distribution. Managers seek to optimize the alignment between the 
type of R & D they carry out and the type of distribution system they 
use. Failure to achieve this alignment means that costs rise too quickly 
or that market segments will not be adequately served at any level of 
production. 

RESEARCH-BASED STRATEGIES 

The competitive standing of large, integrated producers detJends mainly 
on their access to marketable products; those that do not plan t~1eir 
research activities wisely will contract or disappear. Meanwhile the 
growing costs of R & D make it more difficult to finance the big 
research programmes that were so common in the 1980s. As these 
costs rise. so too will the risks associated with R & D. The richest 
companies will still be able to minimize these risks by simultaneously 
funding a full range of research projects. Others will be forced to 
consider a narrower range of choices. This trend is already apparent 
among biotechnology companies, but mainstream pharmaceutical firms 
will soon have to face similar decisions. 
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A successful research programme is crucial for integrated praduc
ers but the way in which it fits into a firm's overall strategy is analo
gous to that in other. less research-intensive industries. The most 
fundamental issue is the familiar ·make-or-buy' decision. In the case 
of drug research, the circumstances surrounding this decision are 
particularly complex. The firm may decide to acquire a finished prod
uct (for example, a completed research project) or it may buy research 
which is still under way. The purchase price of completed projects 
will reflect the certainty that the research has 'paid off'. Varim.:s 
criteria for efficiency and safety will have been satisfied and the 
requirements of government approval will have been me:.. \Vhen re
search is purchased before these tests have been successfully completed. 
the price will reflect these uncertainties - the chemical compound. for 
example. may prove to be inefficient or fail to meet government 
requirements. 

The make-er-buy decision has widespread repercussions. affecting 
opportunities for inter-firm collaboration. the types of marketing and 
distribution tactics to be employed. and the natme of the products to 
be sold. Various industry-wide scenarios can be constructed. depend
ing mainly on how pharmaceuticai companies choose to deai with this 
issue. One foresees a breakup of the industry into three distincL groups. 
The first group would be composed of producers with a pronounced 
research orientation. In the second would be firms that retain only a 
minor research emphasis. These companies, however. could still ob
tain new drugs through licence from research specialists and offer a 
full line of products to th ... market. The third major group would 
consist of producers supplying generic products. 

Analysts subscribing to this scenario cite the rcc~nt experience of 
several large companies which have sought to retain a full range of 
research activities while continuing to market their own products. As 
governments in major markets have tried to persuade doctors to pre
scribe generic rather than branded items, some of these firms have 
experienced difficulties. Sales volumes declined and sales costs per 
outlet rose because more and more resources had to be expended to 
convince doctors of the merit of branded drugs. 1 

This sort of industry fragmentation should eventually create addi
tional opportunities for specialization. One possibility is that more 
companies will begin to specialize in patent brokering - that is, find
ing markets for drugs which other firms have developed but do not 
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consider worth pursuing.2 Small pharmaceutical firms that lack the 
resources to conduct their own market search have Traditionally been 
the major users of such services. in the future, large integrated firms 
will also seek help in finding markets where they can sell their patents. 
Stricter enforcement of patent laws can be expected and, as it develops, 
the need for patent-brokering services will grow. 

A second scenario is advocated by analysts who expect some verti
cally integrated firms to reorganize, converting themselves into dual
line producers of generics and on-patent drugs. Methods of marketing 
and distribution could become major sources of competitive differen
tiation if drug makers move away from the traditional model of a 
highly integrated company. Such a development would also lead to 
much greater fluidity within and between research laboratories. Each 
project would then have to be judged not only on its technical promise 
but also in terms of the 'fit' it provides for the firm's overall competi
tive strategy. 

No single scenario will dominate among the larger integrated firms. 
That would not be possible in any case; if a significant majority 
should adopt very similar strategies, competition would be too intense 
and a number would be doomed to failure. 3 The knowle~ge required 
for particular markets is nevertheles~ very specific and becoming 
more so. Meanwhile regulations are changing quickly and farther 
complicating the distribution process. These trends will force firms to 
experiment with new types of tactics and organizational methods. 
Those which emphasize research and product development will find it 
advantageous to turn over some of their marketing responsibilities to 
others such as patent brokers. 

Whatever the strategies adopted, this increasing balkanization of 
the industry will give rise to greater opportunities for collaboration in 
an industry which, until now, has been noted for its secrecy and 
independence. Drug producers everywhere will become more accus
tomed to using fome portion of external inputs and/or services to 
supplement their own in-house capabilities. In principle firms may 
choose from a variety of options involving research, distribution or 
brokering. Several of these alternatives would be precluded, however, 
once a decision was made on the area of specialization or 'focus'. 
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l\1ARKETING STRATEGIES 

Decisions with regard to the firm's research orientation will have 
significant consequences for its marketing operations, in particu1ar, 
the end-user channels (retail outlets or doctors) through which drugs 
are sold. Prcducers have come to recognize this interdependence, 
though the approach of many still tends to be guided by two long-held 
assumptions. 

The first of these is that marketing activities benefit greatly from 
economies of scaie. The importance attached to the role of scale 
economies is evidenced by the recent consolidation of companies 
(discussed below) and the steady growth of the sales forces in major 
firms. Estimates for the United States show that drug salesmen made 
nearly 30 million calls on office-based doctors in 1989. The figure 
represents an increase of almost 50 per cent over 1982 and this oc
curred without any rise in the number of American doctors. 

The second key assumption is that integrated companies can expect 
profitability to fall if they venture into the production of generics. The 
basis for this assumption is that prices of generics are low, with gross 
margins of only 5-10 per cent, compared to 40-50 per cent for on
patent drugs. However there are several reasons to explain why this 
assumption may no longer be valid today. First. the per-treatment 
price of generics may be low in comparison with on-patent drugs, but 
so. too. are the costs. Second. generics require little in the way of 
additional research expenditures; by definition. these costs were in
curred in creating the patented version. Third. manufacturing costs 
are less than half of total costs and, if judged on an incremental basis, 
a generic drug's marginal manufacturing cost will be low. Finally. the 
need for an elaborate marketing apparatus will gradualiy diminish as 
more and more generics are prescribed by doctors or are bought over 
the counter in preference to branded alternatives. Factors such as 
these explain why many drugs are still profitable long after their 
patents have expired.4 

The industry's attraction to generics depends on other develop
ments as well. One is the imminent expiry of patents on many popular 
drugs. In the United States, for example, roughly 80 of the 100 best
selling prescription drugs had come off patent by 1990, creating new 
opportunities for producers of generics. 5 Tab]e 7 .1 shows that the pat
ents and patent extensions on several more major drugs will have 
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Tahle 7.1 Major drugs losing market exclusivity in the United 
States by the mid-I 990s 

Estimated .mies 
ill 1990 

Maker Drug Use Expiration (US$ m.J 

American Cyanamid Pipcracil antibiotic 1995 145 
American Home Products Nordcue oral contraceptive 1991 190 

Ovral oral contraceptive 1991 140 
Triphasil oral comraccptivc 1993 100 

Bristol-Myers Squibb Corgard heart 1993 !25 
Capoten heart 1995 580 

Ciba-Geigy Lopressor heart 1993 215 
Vo Haren arthriti-> 1993 300 

Glaxo Zan tac ulcer 1995 l 000 
IC! Tenormin high blood pressure 1993 410 
J&J Monistat ·•ntifungal 1991 130 
Lilly Cc cl or antibiotic 1992 525 
Marion Merrell Dow Cardizem angina pcctoris 1992 500 

Se!danc antihistam:ne 1992 350 
Merck Sine met Parkinson ·s disease !99; l 15 

Dolobid anhntis 1992 100 
Flexcril muscle spa~ms 1992 l 10 

Pfizer Procardia angina pectoris 1991 2.B 
FelJcne arthritis l9':J2 140 
Glucotrol oral antidiabetic 1994 305 

SmithKlinc/Beckmann Tagamct ulcer 199..+ 515 
Syntex Naprosyn arthritis 1993 560 
Up john Ansaid anllritis 1993 560 

Xanax tranquillizer 1991 370 
Micronasc oral antiJiabctic l ')94 200 

W Lambert Lop id an\ icholcstnol ] l)(j 3 230 

Source: Generic Phannaccutical Industry Association and industry sources. 

expired by the mid-1990s. The same trend is occurring in other ir1dus
trialized markets and its effects are accentuated by changes in policy. 
Several governments, for example, are streamlining their procedures 
for approval of generics.6 Others are going funher by requiring that 
pharmacies supply patients with generic drugs unless a physicIJ.n 
insists othenvise. 

The world market for generics is estimated to have reached S 15 
billion in 1991. That figure is nearly double the levci in 1986 but the 
pace of growth could even accelerate in the future (see Chapter 8). As 
it does so, more integrated firms 'viH tum themselves into bifurcated 
or 'dual p,..oducers', supplying both ger.erics and paiented products. 7 
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This will require several adjustments, howeve;. Integrated firms are 
accustomed to selling their drugs through doctors, hospital adminis
trators and owners of specialized clinics. In doing so they use tradi
tional methods of marketing, known as 'pushing' their products down 
the distribution chain. If they are to become dual producers of patent
protected drugs and generics, they will have multiple points of sale 
and these traditional methods will have to be supplemented by efforts 
to 'pull' the products down the distribution chain. The latter can be 
accomplished by creating preferences among end-users - that is, the 
patients themselves. 

Generics must also be sold in a manner which is quite different 
from that of on-patent drugs. Price is crucial and dual producers will 
encounter opposition from some of the larger companies specializing 
in these products (see Bex 7. 1 ). They must also learn how to make 
use of low-cost methods of distribution such as sales of large produc
tion runs to wholesale distributors. Opportunities to cut distribution 
costs should grow as new companies which specialize in the distribu
tion of generic drugs emerge to handle these tasks on behalf of the 
larger producers. 

By the end of this decade the industry will include a number of 
large firms producing both generics and branded drugs. The strategy, 
however, is not without drawbacks. In particular it can prove difficult 

Box 7.1 Competition in markets for generics and OTCs 

The move by integrated firms into generic markets poses a clear threat to 
producers that have traditionally specialized in these products. Most generic 
suppliers are too small to mount much of a challenge but some of the larger 
ones - for example, Mylan Laboratori.es, Bolar Pharmaceutical and Rugby 
Laboratories - are aiready beginning to react. Several are trying to strengthen 
their research departments in order to compete better with integrated produc
ers. Others are forming alliances with research institutions that have new 
products or licences to sell. 

There is less resistance in the case of OTCs, where lm-ge firms are moving 
rapidly to consolidate their position. Here they are motivated by growth 
forecasts that exceed those for the prescription market. That would be a 
reversal of the situation in the 1980s, when OTC sales grew by 6-7 per cent 
each year compared with 10 per cent for prescription drugs. Large integrated 
companies want to build up their OTC divisions to share in this growth and in 
hopes of extending the profitable life of their own prescription drugs. 
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to run a company with several sets of products and markets that differ 
widely. Some companies will be forced to focus on a single set of 
products, with varying degrees of in-house skills being deployed to 
minimize the distribution costs of generics and to maximize the effec
tiveness of R & D. 

Dual production will not be the only type of marketing strategy to 
gain in popularity in the 1990s. Other types of speciality firms will 
also emerge in order to exploit opportunities that are not economi
cally attractive to large, fully-integrated producers. One version would 
involve manufacturers and marketers of 'Lazarus drugs'. These are 
compounds which have been discarded after development because the 
potential market is too small.8 These compounds could provide spe
cialized companies with a modest product portfolio. Investors who 
have grown tired of the long wait for research programmes to become 
profitable could also have an interest in Lazarus drugs. The large 
firms which first developed these drugs can be expected to collabo
rate: they would have an opportunity lO make money from compounds 
in which they invested research funds but from which they have 
realized no return. Finally the specialist in Lazarus drugs can minimize 
its risks by searching for niche products that can be marketed relatively 
in ex pensively. 

Small firms can find still other options. Some, for example, can 
obtain the rights to complete the testing process on compounds which 
were under development in the laboratories of a large company but 
were left unfinished. Others may acquire drugs which have already 
received government approval and then reformulate the products to 
improve their effectiveness. 9 Such tactics carry a risk: small speciality 
firms generaHy have sales in the range of S 10 to $100 million and can 
soon find themselves in trouble if regulatory approval is slow in 
coming. Nevertheless, by picking drugs which are already in ad
vanced stages of testing, the new companies acquire an accurate road 
map to the market, complete with extensive clinical data. 

OTHER STRATEGIES 

The way companies choose to organize their research and marketing 
activities will have implications for otber strategic decisions. Exam
ples include the firm's willingness to seek additional competitive 
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advantages through mergers or acquisitions, to boost their research or 
marketing capabilities through more informal types of alliances, or to 
experiment with a variety of other tactical and strategic approaches. 
This section examines recent and likely trends in several of these 
areas. 

Mergers and Acquisitions 

The composition of the world's largest pharmaceutical compa:--iies 
was remarkably stable from the early 1960s until the end of the 
1980s. Though individual firms have moved up or down in the rank
ing, there were almost no new entrants among the major producers 
and no firm claims more tl 3-4 per cent of the world drug mark~t. 
Suddenly, at the end of the 1980s, this long period of peaceful coex
istence was disrupted. The number of mergers and acquisitions reached 
an all-time high, which unsettled ..;cientists and managers alike. Esti
mates for the period 1988-90 put the total value of mergers and 
acquisitions at around $45 billion. The pace has now slowed but the 
industry has nevertheless entered a new phase where mergers and 
acquisitions will be more commonplace. 

The data in Table 7 .2 illustrate this trend, showing only some of the 
mergers and acquisitions that have occurred in recent years. Not only 
has the number of such agreements risen but so, too, has the size of 
the firms involved. The 1989 merger of two large American and ...., .._ 

British companies - SmithKline Beckman (SKB) and Beecham -
marked a turning-point for the world's larger drug producers. 10 That 
merger was one of the largest in the pharmaceutical industry's history 
and underlines the apprehension which even the biggest firms face 
when planning their strategics for the 1990s. 

The trend toVv ards larger firm si7-e seems to run counter to the 
tendency for grt:atcr specialization which was noted above. To some 
extent, that is true. Not all str:1tegists accept the arguments in favour 
of greater specialization; sorm~ regard mergers and acauisitions as a .._ .._ ' 
way for firms to focus their activities on one phase of the industry, 
such as research. marketing or even brokering. 1110se that beiieve a 
larger scule of operation is essenti<.d find their justification in the 

chauging circumstances which surround t0dav's research and market-._ '- ., 
ing activities. In the past, companies relied on patents to secure them 
a temporary monopoly. Eve!1 after the patents expired, brand names 
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Tahle 7.2 Mergers and takeovers in the drug industr_v since 1985 

Company 

Monsanto/G.D. Searle 
Eastman Kodak/Sterling 
SmithKline Beckman/Beecham 
Dow/Marion/Merrell 
APH/A.H. Robins 
Bristol-Myers/Squibb 
Fujisawa/Lyphomed 
Novo/Nordisk 
Merieux/Connaught 

v 

Rhone-Poulenc/Rorer 
Kabi/Pharmaci a/Leo 
Roche/Genentech 
Sanofi-Sterling3 

Note 

Date 

1985 
1988 
1989 
1989 
1989 
1989 
1989 
1989 
1989 
1990 
1990 
1990 
1991 

Combined prescription 
drug sales 

1988 estimate 
(US$ hn) 

1.0 
0.8 
5.4 
1.9 
3.1 
4.1 
1.4 
0.6 
0.6 
2.8 
Ll 
2.1 
4.7 

a Certain features do not confirm to the conventional form of merger (see Box 7 .3). 

Source: Scrip and industry sources. 

could confer a significant measure of protection from competition. 
Under these conditions the producer of a new drug could usually 
expect real rates of return to average 9-10 per cent per year over a 
period of 15 years or more. By the beginning of the 1990s the com
bined effects of patent erosion, new research methodology. competi
tion from generics and a rise in the real costs of R & D had changed 
these calculations. The profitable lifetime of a new drug was down to 
five years and its value was some 40 per cent less than in 1980. 

It is the consequences of these developments that have forced 
many companies into mergers and acquisitions, but the implications 
for research and development are somewhat different. Even the larg-
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est firms concede that they cannot cover all areas of research and 
technology without outside help. However the idea that a further 
increase in the size of the firm will improve research performance and 
productivity is questionable. Those that endorse this view argue that a 
large integrated establishment should be able to field formidable teams 
in all or most of the promising research fields, while medium-sized 
companies must focus their research on selected areas. 

Many analysts are prepared to concede that there are few advan
tages to be gained by building up larger research units (see Chapter 
4). Innovation is thought to be most effective when carried out on a 
comparatively small scale. The underlying source of difficulties, they 
argue, is not that the research ~ffort is selective but that research 
managers are not astute in selecting the compounds to be push~d 
through the research pipeline. 

Nevertheless it is obvious that the task of research management is 
complicated. The high cost of today's clinical trials and animal tests 
forces companies to hold back research on promising compounds. 
Their hesitancy would not have mattered greatly in the past. so long 
as one new product proved to be a real success. Such delays are now 

risky because the industry's overall pace of innovation has quickened 
and the profitable lifetime of ncv., drugs has fallen. The remedy which 
many companies have chosen is to develop a netwo.·k of informal 
alliances (see next section) rather than opt for the more radical solution 
of a merger or acquisition. 

The case for mergers and acquisitions is stronger when attention 
turns to mark...:ting. Larger operating units are a logical way to cut 
marketing costs and gain access to new buyers. Few drug producers 
(particularly European one~) have distribution systems in place in 
both Japan and the United States. the world's tv,'o biggest markets. 
Many more firms lack experience in sciling both OTC drugs :ind on
patcnt products. Either of these shortcomings couid be remedied with 
the help of a skilful merger or acquisition. 

Despite the marketing benefits, the criticism of recent merger re
sults continues. Apart from the questionable effects on research, critics 
argue that drug producers could make better use of available funds by 
buying in capable staff rather ~han firms. The costs of such a strategy 
arc also high and the risk of a '11ismatch between participants is great. 
Equally dangerous, many of the firms up for sale have something 
wrong \Vith them (frequently the threat of liability claims). Finally the 
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experience of the leading firms shows that most of the successful ones 
have relied on organic growth and this may be the soundest method to 
achieve the necessary economies of scale. 

These economic arguments are convincing but even more powerful 
are the political drawbacks of consolidation. Today industries operate 
in a world where bigness is seen in a dut:ous light. The suggestion 
that giant oil multinationals or energy conglomerates could have un
knowingly caused environmental disasters or suffered breakdowns in 
standards of safety and quality is simply not accepted by much of the 
public. The pharmaceutical industry is constantly subject to charges 
of conspiracy. price fixing or excessive profits. One way in which the 
industry deflects this criticism is to point out that there are thousands 
of drug producers and even the largest commands no more than 4 per 
cent of the world market. Attacks on the industry would only be 
heightened if. like the oil or automobile industry. eight or ten compa
nies accounted for most of the world ·s drug sales. 

Such dangers arc obviously of Jess significance vd1en attention turns 
to small or even medium-sized producers. Some of tlwse firms use 
mergers and acquisitions to further their goal of specialization in certain 
market niches. That practice is popular among Scandinavian companies, 
which are relatively small by global standards (sec Box 7.2). 

Informal Alliances and Inter-firm Coalitions 

A number of drug companies accept at least a portion of the logic 
behind the merger strategy but choose to implement it through infor
mal agreements. Strategic alfomces of this type go beyond normal 
market transactions but fall short of merger. Included are a whole 
variety of agreements such as the cross-licensing of research, joint 
ventures and joint companies. agree1nents on co-marketing and various 
other types of distributional arrangements that permit the originator of 
a new drug to gain access to additional markets. 

The fact that most drug producers have traditionally been secretive 
and reluctant to cooperate with rivals has, until recently, limited the 
use of these informal coalitions. Now the tactics are gaining in popu
larity. The more cooperative attitude of today's firms is especiaily 
evident in the way they organize their R & D. Many of the larger drug 
producers are already accustomed to locating centres for R & D 
outside their country of origin. Research centres may he sited abroad 
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Box 7.2 Building specialization through mergers 

The creation of Novo-Nordisk from two smaller Danish companies illustrates 
the way small firms can build up their areas of expertise through mergers. The 
new company, which was established in 1989, has a strong position in two 
niche markets: products for diabetes sufferers and industrial enzymes. Such a 
narrow product base is dangerous if either market should fail but the merger 
has also brought advantages. Research spending by Novo-Nordisk is still tiny 
by world standards but the merger provided the firm with ample research 
capability in its two areas of specialization. Novo-Nordisk has also gained the 
potential to realize economies of scale, since it is now the world's largest 
producer of industri ,, 1 enzymes and the second biggest manufacturer of insulin. 
Finally the merger offers opportunities to rationalize distribution systems and 
to begin marketing products outside Europe. 

to take advantage of lower costs or to be closer to acknowledged 
centres of resetirch excellence. The popularity of this approach varies 
from country to country, though the number of examples is growing 
(see Box 7.3). 

Large pharmaceutical companies may enter into informal market
ing arrangements for several reasons. The most important is the steady 
rise in research spending and the fall in research productivity which 
has already been noted. Another is that consumers are becoming more 
involved in their own treatments, meaning that the markets for OTCs 
and diagnostic drugs are expanding very rapidly. It is essential that 
drug companies get their products into retail outlets and expand into 
new territories quickly in order to take advantage of this shift in 
buying patterns. The conversion of prescription drugs into OTCs rep
resents an even more significant development in view of the many 
products coming off patent. This shifts the point of sale from doctors' 
offices to wholesalers and retail outlets, but the distribution skills 
needed to service these outlets are quite different. 11 

One example is the joint venture negotiated between Johnson & 
Johnson (J&J) and Merck Pharmaceutical Company. Established in 
1989, the basis for the venture is that Merck's research skills comple
ment J&J's marketing skills. Such practices are already well-estab
lished in the United States and becoming more common in Europe. 

A slightly different approach has been taken by Proctor & Gamble 
(P&G). The firm spends heavily to develop its own products but its 
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Box 7.3 Strengthenin!; research through informal alliances 

Two of the biggest deals in 1990 were alliances or joint ventures rather than 
mergers. They were Sanofi's joint venture with Sterling Drug and Du Pont's 
with Merck. These alliances will offer a model for others in the 1990s. 

The Sanofi-Sterling amance provides an innovative solution to both com
panies' competitive and financial pressures. An important aspect is that the 
alliance emails no exchange of funds or goodwill depreciation. Certain de
velopment costs will be shared but basic research will remain independent. 
The alliance, however, will have exclusive rights to the research results of the 
two companies. 

The Du Pont-Merck agreement is somewhat different. Sanofi and Sterling 
are comparable in size and research orientation. In contrast, Du Pont had 
spent heavily on research but lacked the development skills to obtain an 
adequate return, while Merck was encountering problems managing its research 
operation and faced a challenge to its research supremacy from Bristol-Myers 
Squibb. The alliance is partly a product swap, with Du Pont getting the 
development capacity it needs to finance and create an international sales 
operation. Meanwhile the newly created firm of Du Pont Merck Pharmaceuti
cals is expected to help Merck manage the growth of its research programme. 

Other companies have found still more variants in order to link their 
research with academic or institutional groups. Examples include Hoechst's 
sponsorship of work being done at Massachusetts General Hospital, Merck's 
five-year agreement with Immulogic Pharmaceutical Corporation (begun in 
1986) to develop drugs for auto-immune diseases such as rheumatoid arthritis 
and juvenile diabetes, Bristol-Myers Squibb's investments at Oxford and 
Strasbourg and Lilly's agreement with the National Cancer Institute of the 
United States on joint research into chemotherapeutic methods coupled with 
monoclonal antibodies. 

entry into pharmaceuticals depends mainly on the establishment of 
multiple alliances with research-oriented partners. P&G ·s strengths 
are in advertising, marketing and distribution. TrJditionally tb.:se skills 
were deployed to create dorninant positions in various product mar
kets, but, as the mark•,;ts for OTC drugs have grown. the firm ·s focus 
has shifted. It has begun to use it-; marketing skills to reach retail 
chemists' shelves on behalf of other pharmaceutical firms. By 198S 
P&G was one of the largest distributors of OTCs in the United States. 
with sales in excess of $500 million. 12 

Inter-firm agreements are not only pursued by large. research-ori
ented firms: they may abo invoivc small firms (see Box 7.4) or may 
link up C1Jllaborators without any particular area of specialization. In 
the latter case, the prolonged time required for research and testing is 
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Box 7.4 Product swaps between large and small companies 

One of the more popular types of alliances is the product swap between big 
and small companies. The smaller c0mpany with innovative research may 
wish to license out or co-develop the rights of a promising product. In return 
it receives the rights to market several older products with small markets. 
This enables the smaller company to fund future clinical and marketing 
development without seeing low-valuation equity offerings. The larger com
pany simultaneously funds the research effrri '-- f the long-rerm product with 
the proviso that the smaller company retains ihe patent and receives royalties 
on sales if the drug is successfully marketed. 

An example is Ciba-Geigy's $30 million equity investment in Isis, a small 
company based in California. The agreement, which also includes a five-year 
cooperative research investment, applies to the use of innovative techniques 
in molecular biotechnology. 

frequently the rationale behind the alliance. Although a firm may have 
promising products in its research pipeline, several years of additional 
work may be required. During that time its sales force would be 
under-utilized. One solution is for the firm to acquire i.he marketing 
rights for other drugs in exchange for its collaborator's assistance in 
commercializing its own research. 11 

INDUSTRY STRATEGIES IN JAPAN: A UNIQUE CASE 

Japan's pharmaceutical industry, like its manufacturers of automo
biles. semiconductors and machine tools, has grown large and profitable 
while operating in a protected domestic market. Yet the country's 
drug producers have followed a line of development that sets them 
apart not just from their competitors but from most other domestic 
industries as well. 

What are the features that make Japan's pharmaceutical companies 
unique? One is that the industry is uniquely domestic. Large drug 
companies in the United States and \Vestern Europe derive at least a 
third of all their sales from foreign markets, while in some cases the 
figure exceeds three-quarters. In Japan this share is surprisingly low -
only 6 to 8 per cent of total production. Another distinguishing char
acteristic is the industry's slowness to develop a research capability to 
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match that of its rivals. Such moves have contributed much to the 
country's success in industries like automobiles and electronics, but 
Japanese-developed medicines, whether exported or sold through other 
drug firms, account for only a small portion of world markets -
roughly 2 per cent of the $70 billion spem on drugs in the United 
States and Europe each year. 

The explanation for this uniqueness is that the industry was nur
tured by a branch of the government with a very distinct set of 
priorities. Most Japanese manufacturers are answerable to the Ministry 
of International Trade and Industry (MITI) but pharmaceutical com
panies are watched over by the Ministry of Health and Welfare (MH\V). 
Drug producers have therefore been guided by a national health policy. 
with the primary goal being a stable supply of mod~rn drugs. The 
MHW worked to achieve this goal by limiting foreign competition 
but did not restrict the use of foreign drugs. 1V1any medicines were 
produced under licence and eventually the Japanese market came to 

be dominated by domestic formulations of drugs designed in other 
industrialized countries. Meanwhile the industry's profitability was 
sustained by an equally unique set of policies governing methods of 
drug prescription, reimbursement and other types of support. 

This combination of policies is now being scrapped. The MH\V is 
drastically cutting the prices of many drugs (see Chapter 6) and has 
removed restrictions on the entry of foreign multinationals. Rather 
than simply licensing their products to Japanese firms. foreign compa
nies are now permitted to buy into domestic tirms (often 
distributorships). A number of multinationals have quickly gained the 
right to develop. manufacture and distribute their medicines domesti
cally. By 1990 foreign firms had captured 21 per cent of the vast 
Japanese market. 

These changes in policy have forced domestically-owned firms to 
alter their own strategies. So long a~: drug companies operated in an 
in,ulated and highly profitable domestic market they were complacent 
and had little incentive to export. Nor were there strong reasons for 
the Japanese to embark on ambitious research programmes since the 
latest drugs could easily be obtained through iicensing. Cuts in do
mestic drug prices and the entry of foreign competitors have reduced 
the profitability of the home m<l.rket and increased the appeal of exports. 

Taking these developments as a basis. several analysts have pre
dicted that Japanese drug firms, like their counterparts in the automo-
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bile and electronics industries, would soon become exporting power
houses. The export drive has been slow to materialize, primarily be
cause drug companies' research programmes were limited and their 
emphasis on selling imported drugs left them in poor shape to compete 
internationally. 

Japanese producers are gradually beginning to ~dapt to the new 
conditions. Initially they relied on licensing agreements to get prom
ising products into overseas markets. 14 Foreign partners with estab
lished sales forces in Europe and the United States marketed these 
drugs in return for a large share of total revenues (sometimes as much 
as 70 per cent). The licensing phase of the Japanese industry now 
seems to have come to an end. All the larger companies - Takeda, 
Sankyo, Tanabe, Fujisawa and Yamanouchi - are seeking more tangi
ble and profitable ways of operating in foreign markets. 

Their entry into international markets poses several problems, 
however. First. the largest companies (Takeda and Sankyo) are far 
smaller than their foreign rivals and will face intense competition in 
overseas markets. The biggest firms in the United States and Western 
Europe are themselves being forced to merge in order to survive as 
drug markets become more competitive. Second, Japanese firms are 
not especially profitable. In 1990 the average gross margin of the 
country's ten largest companies was 55 per cent - substantially less 
than that of the leading firms in the United States. Few Japanese firms 
can yet afford to launch an expensive overseas programme, through 
either exports or FOL Third, the hurdles faced by would-be exporters 
involve both distribution and research. 

In order to be effective, Japanese exporters will require a sizeable 
overseas sales force (up to 2000 people for markets in the United 
States or Europe) but this is expensive and time-consuming. At the 
beginning of 1991 only two products were being marketed in the 
United States and Europe by their Japanese originators. Meanwhile 
the industry must strengthen its research effort. Most of the drugs 
which have been developed by Japanese firms represent minor changes 
in well-known chemical structures. Real expon potential depends on 
the design of new drugs that provide completely new cures. 

The Japanese response to these proble.ns is to rely on FDI. buying 
up existing research and marketing operations in Western Europe and 
the United States, but that tactic has drawbacks. Most firms are too 
small to purchase a large European or American rival and many 
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Table 7.3 Recent links initiated by Japanese drugs groups in the 
United States and Europe 

Year Purchase/link 

1988 

1988 

1989 

1989 
1989 

1989 
1989 

1989 

1989 

1989 

1989 

1989 

1990 

1990 

1990 

1990 

1991 

Fujisawa buys majority stake in Kling Pharma, a German 
drugs company, for £33m 
Sumitomo invests $1 Om in Regencron (United States), a 
drugs company researching neurological products 
Yamanouchi buys Shaklee (United States), a vitamin and 
healthcare company, for $395m 
Eisai sets up a European sales and marketing base in London 
Chugai buys a stake in British Bio-technology (United 
Kingdom), a biotech company (£3m) 
Eisai opens a drug research unit in Massachusetts 
Fujisawa buys LyphoMed (United States), a drugs company, 
for $750m 
Dainippon signs a joint venture with Rhone-Poulenc (France) 
on marketing Dainippon products in Europe 
Chugai buys Gen-Probe (United States), a diagnostics 
company, for $1 OOm 
Daichi agrees on development project with Chiron (United 
States), a biotech company 
Chugai agrees on partnership with Rhone-Poulenc (France) 
on biotechnology drug 
Japanese drug companies discuss an informal Europe-based 
association to spearhead moves into Europe 
Yamanouchi signs licensing agreement with Microgenics 
(United States), a company in medical diagnostics 
Sankyo buys a majority stake in Luitpold-\Verk, a German 
drugs company 
Takeda sets up joint ventures in Germany, Italy, France and 
the United Stat es 
Yamanouchi buys the drug division of Gi~t-Brocades (Hol
land) for $290m 
Meiji Seika buys 60 per cent of Tedec, a Spanish drug firm 

Source: Financial Times, 22 January 1990. 
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successful purchases are certain to encounter political opposition. The 
industry has nevertheless begun to move rapidly. The information in 
Table 7 .3 summarizes the results, showing purchases, joint ventures 
and other initiatives concluded in the period between 1988 and early 
1991. Some of these moves are intended to build up distribution 
channels. The types of links being sought are usually with firms 
which have little research expertise but know how to manufactu•e a 
drug cheaply and sell it quickly. Such acquisitions may be less profit
able than the purchase of larger firms, but they are also less politically 
sensitive and less expensive. In the case of research the approach is 
two-pronged. Japanese companies are trying to link up with foreign 
research teams in order to gain insights in fields such as biotechnology 
and medical diagnostics. Meamvhile their domestic research pro
gramme has been reoriented in order to develop drugs that are both 
profitable and have export potential (see Box 7.5). 

In conclusion the Japanese industry is in the midst of a significant 
transformation. Its moves overseas are complemented by a substantial 

Box 7.5 Research stages in the Japanese pharmaceutical industry 

The industry moved quickly to develop its own research capability in antibi
otics. These were originally used to treat the bacteriai infections that plagued 
post-war Japan. The industry's growth during the 1980s relied heavily on the 
research results of the previous decade. It depended primarily on 16 proprietary 
drugs which were developed by Japanese firms. The fact that half of these 
drugs were antibiotics proved to be a serious drawback, however. Such drugs 
hr.ve especially short product lives and are regarded by some analysts as the 
'low-tech end' of the industry. 

A second stage in the evolution of research prowess was to design medicines 
to treat the illnesses of the rich and elderly. Today most of the drugs sold on 
the Japanese market were invented in that country. The majority, however, are 
not compietely new ideas but modifications to chemical structures that were 
first designed in other countries. 

The third stage in the research programme which is currently under way is 
strongly supported by policy makers. Drug prices have been reduced by 45 
per cent over the period 1982-90. Companies, however, can negotiate much 
higher prices for new drugs. which ensure that they are profitable for a 
number of years. Such a pricing system is proving to be a powerful spur to 
innovation. Meanwhile the industry has redirected its research effort. Most of 
the medicines under development are intended to treat modem problems, 
such as cancer, thrombosis, osteoporosis, senile dementia and the rejection of 
organs. 
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upgrading of domestic research on products aimed at the international 
market. However the industry will not be quickly converted into the 
large-scale exporter that some had first expected. Instead it is more 
likely to rely on its rapidly expanding network of formal and informal 
links with foreign firms. moving straight into a system of offshore 
research and marketing that complements its domestic operations. 

INDUSTRY STRATEGIES IN DEVELOPING 
COUNTRIES 

The many hurdles, delays and problems encountered by the Japanese 
are instrudive when attention turns to developing countries. If Japan. 
a country with a huge domestic market, ample financial resources and 
abundant technical skills, requires such a long time to build up a 
competitive pharmaceutical industry, what are the strategic options 
available to firms in developing countries? 

The choices arc comparatively few, primarily because producers in 
developing countries lack research expertise. China seems to be one 
exception. That country's growing links with firms in industrialized 
countries reflect the latter's interest in developing retail and OTC 
products from traditional Chinese herbal remedies. 15 Some foreign 
participants hope to make use of Chinese research on biological agents 
which they would convert into drugs. Other arrangements are more 
complicated, calling for Chinese scientists to conduct the research and 
for the collaborator to develop the products. Later the Chinest> are 
expected to test the prototypes in research facilities provided by their 
overseas partner. 

Few firms based in developing countries have such a research 
option. Only a handful have actually discovered a NCE and the in
stances of collaboration between pairs of firms that are owned and 
operated from developing countries are few. 16 A multinational usually 
initiates such contacts~ the objective is invariably to gain market 
access. The multinationals' early moves into developing countries 
allowed little or no role for local industry. The grovv'th of domestic 
demand and the lure of larger public-health budgets has made the 
markets of at least a few developing countries more attractive invest
ment sites. That is the case in several Asian countries, where demand 
for medicines is growing by more than 10 per cent each year. 
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Local firms in developing countries which do not enforce patents 
on products have other options. They may select an existing NCE and 
then elaborate a synthesis for manufacture and sale in the domestic 
market. Such a tactic offers several advantages: the NCE can be 
produced in small batches in multipurpose plants, investment in R & 
D and production is low and the firm is able to supply a modem drug 
at highly competitive prices. Several minimum conditions have to be 
satisfied, however. The local firm must be capable of manufacturing 
medicinal chemicals. It must also be cap'tble of conducting reproduc
tive research. The latter skills are necessary in order to elaborate the 
analytical chemical specifications and to demonstrate the stability and 
bioequivalence which ensure that the local firm's version is inter
changeable with the origmal product. 

Most firms which adopt such a tactic will compete against imports 
and do not attempt to sell abroad. In a few instances, however, drug 
makers have opted for a more independent approach, using their 
production capacity and experience gained in their home market to 
launch export drives. No set of producers have pursued this line more 
actively than India's drug makers. Although the country accounts for 
only a tiny amount of the world market, its exports are rising fast. 

Like many other developing countries, India recognizes patents 
only for processes. Some of its companies specialize in developing 
new chemical processes yielding drugs that are identical to those 
produced (at much greater expense) by multinationals. The Indian 
firms begin by selling their new products domestically; later they 
scale up operations to cut manufacturing costs. The foreign markets 
which they select as targets are countries that recognize process pat
ents but not patents on the product itself. By the time the companies 
are ready to export they can often sell the drugs at less than a tenth the 
price charged by competitors in industrialized countries. 

The export ze3J demonstrated by Indian firms is only partly due to 

the country's patent system (see Box 7 .6). It is this issue, however. 
which has figured most prominently in international disputes which 
have pitted India against multinationals and government officials in 
industrialized countries. These arguments could inten~ify in the fu
ture. The growth of generic markets and the many drugs which will 
soon come off patent mean that a greater portion of the world's 
markets could soon be open to producers in developing countries. The 
industrialized countries' concerns may eventually lead to some modi-
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Box 7.6 Policies and conditions contributing to India's export drive 

India's exports of bulk drugs were to the value of 4 billion rupees ($280 
million) in 1989, more than double the level in the previous year. The country's 
patent system is only one of the reasons for exports having become so impor
tant to Indian drug makers. The shift is also due to a steep decline in profit 
margins. According to the industry, the average profit margin was 15 per cent 
of sales in 1970 but had fallen to 4.5 per cent by 1988. That is far below the 
return allowed by the Drug Prices Control Order (DPCO). Profit margins are 
probably lower now than in 1988 since prices have remained static while the 
costs of labour, raw materials and power have escalated. 

Stringent price controls have ensured ::hat Indian drug prices are among 
the lowest in the world - an important consideration since almost half the 
country's population is below the poverty line. Today a packet of ten aspirins 
sells for as liale as ten rupees ($0.62). It is this factor which explains why 
Indian drug companies have turned to different strategies. A favourite practice 
has been to shift production from the domestic to the foreign market. Export
ers obtain better prices for their bulk drugs, they are elig1ble for export 
incentives and claim income tax exemptions for earning scarce foreign ex
change. 

Other strategies are also being used. Several companies are beginning to 
specialize in the production of OTC formulations, since these can be sold 
outside the jurisdiction of the DPCO. A more disturbing development is that 
many pharmaceutical companies are moving into other fields, such as basic 
chemicals or dyestuffs, or are withdrawing from the drug industry entirely. 
The danger is that the industry may not be able to meet overall demand -
because of a fall in investment and a shift to export markets. 

fications in the patent laws of developing countries. but the latter are 
unlikely to accept a 20-year patent on new drugs. 

Policies governing price controls and import restrictions lead to 
other types of strategics. Some developing countries have no price 
regulations on new products although price changes are strictly con
trolled. In such situations local firms try to obtain maximum p1;ce 
flexibility by periodically submitting a flood of applications for new 
launches which are actually only slightly modified versions of the 
original products. A similar t:ictic is followed when the import price is 
u~ed as a benchmark for setting the price of a domestically-produced 
version. Firms first import small quantities of the drugs at artificially 
high prices. Once the benchmarks are set, they take out a licence and 
produce the drugs locally. These practices explain why several thou
sand products are sometimes registered in a single year. 
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Various types of aid and foreign assistance can reinforce or compli
cate the strategies of drug producers in developing countries. Some of 
this aid comes as donations and grants. More often it takes the form of 
credit lines which are a direct gift of pharmaceuticals or are tied to 
purchases from suppliers in the donor country. Grants or donations 
can supplement health budgets and provide a boost to local manufac
turers. The home industry, however, often regards tied funds or direct 
gifts of drugs as unfair competition and may oppose assistance in 
these forms. 

The bulk of pharmaceuticals are distributed through publicly-con
trolled channels and this practice also has other strategic implica
tions.17 Essential drugs are usually obtained by competition through 
open tenders. Free competition is possible because either the patents 
on most essential drugs have expired or patent protection is not de
manded for public health purchases. The relatively large volumes 
involved attract many bidders, particularly domestic producers of ge
neric drugs. 

Open tenders are a cost-effective way of obtaining essential drugs 
but they can also pose problems for local firms. First, the lowest bid 
should always win, though governments frequently negotiate in order 
to obtain the best deal for visible costs at the expense of hidden costs 
in terms of poor quality or lengthy delivery times. Second, profits are 
small and the uncertainty of the process pushes up costs. Nearly all 
essential drugs are multisource products, which makes price competi
tion very intense, while hospital packings reduce profitability further. 
Winners may change from year to year, meaning that annual pro
grammes cannot be planned. Either capital is tied down in slowly
moving inventories or the firms' delivery times are not competitive. 
Third, foreign competition for tenders is intense and the local industry 
is frequently unable to approximate winning prices. Instead quota
tions are based on marginal costs, with the intention of keeping the 
plant running rather than generating profits. For these reasons, the 
tender business attracts only those manufacturers which also produce 
es:>ential drugs for the private market. The production of additional 
quantities for tender contracts is then more feasible both from techni
cal and economic points of view. 

To sum up, the strategies available to firms in developing countries 
are meagre, but the industry is changing rapidly. Some of these devel
opments may offer new options, though they will also bring addi-
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tional problems. The concluding chapter of this book looks at the 
prospects for the pharmaceutical industries of industrialized and de
veloping countries. 

NOTES 

1. The experience of SKB, once a full-line R & D based company which faced 
particularly strong competition from generics, is typical. The company was 
unable to bring any new drugs to the market at the time when the patent life of 
its major money-earner was expiring. SKB's net margins fell regularly from 
1984 until it merged with Beecham in 1989. 

2. An agreement between Johnson & Johnson and a British firm illustrates this 
tactic. The collaborator undertook to find buyers for 300 patents from the 
product portfolio of Johnson & Johnson. [n return the British firm receives 50 
per cent of the income generated. 

3. A particular strategy may be very attractive for any individual firm, but if a 
great number of competitors adopt the same tactics, the strategy's own popu
larity becomes self-defeating. This possibility is known to economists as the 
'fallacy of composition'. 

4. An example is the pain-killer Advil, produced by American Home Products 
Corporation. The drug continued to be profitable even when sold through OTC 
channels. In 1988, Advil accounted for over half the OTC market in its particular 
class of pain-killer. In the United States the market for all such drugs was $2.2 
billion in 1989 and Advil's share was 11 per cent. 

5. Another consideration has to do, not with research, but with demand. The 
United States Medicare Catastrophic Coverage Act requires that all Medicare 
patients be prescribed generic drugs. World-wide, the market for generics is 
expected to reach $15 billion in 1991. 

6. This change was part of the Waxman/Hatch Act. Now the generic companies 
need to prove only two attributes. They must show that their product's active 
ingredient is chemically identical to that of the branded drug and that it is 
absorbed into the body to the same degree as the branded drug. 

7. Firms in the United States which are developing a dual line of business in 
generics and patented drugs include Warner-Lambert, Lederle and Wyeth 
Laboratories. In Europe, Fisons, Ciba-Geigy, Rhone-Poulenc and Hoechst also 
have subsidiaries making generics. The merger of some of Rhone-Poulenc's 
operations with those of the Rorer Group in 1990 is part of a larger strategy to 
make the former company Europe's largest producer of OTC drugs. 

8. Drugs with potential sales of $10 to $50 million or with markets of only 
20 000 to 30 000 patients are not regarded as worth being handled by inte
grated producers with very large sales forces. 

9. A drug's delivery system, for example, may restrict its potential. If a drug 
must be injected several times a day, its market is likely to be limited. Refor
mulating drugs so that they can be administered more safely and efficiently -
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for example, through skin patches or time-release pills - will boost demand 
and make a profit for the speciality firm. 

l 0. The reasons for this merger were twofold. First, sales of SKB 's prescription 
drugs were slowing in all markets, but particularly in the United States. Second, 
Beecham wished to continue its work on the treatment of chronic diseases 
where longer and more complex clinical investigations require increased re
search expenditures. 

11. Among the drugs which have successfully made this switch are two pain
killers, Advil and Nuprin. 

12. Examples are P&G's agreement to market drugs for Syntex and Gist-Brocades. 
13. An example of such an arrangement is a recent agreement between Du Pont 

Company and Merck in which the latter exchanged the North American and 
European marketing rights for specific drugs for the rights to commercialize 
Du Pont's work in the field of heart drugs. 

14. Cardizem, Pepcid and Cefobid are drugs developed by Japanese firms but 
buyers in the United States see them under the labels of Marion, Merck and 
Pfizer. Mevalotin, an anti-cholesterol drug, is expected to be the most successful, 
with international sales forecast to be $1 billion a year. Sankyo developed the 
drug but, because of its limited experience in foreign markets, licensed it to 
Bristol-Myers Squibb. Mevalotin was launched in the United States in March 
1991. 

15. The potential of traditional Chinese methods is suggested by the fact that the 
pharmaceutical industry's exports rose nearly tenfold between 1975 and 1987, 
amounting to $303 million in the latter year. 

16. Where such cases exist a firm in a developed country may often have a 
minority interest in the originator of the initiafr,re. An example is Unilab, 
which is based in the Philippines but has operations in Nigeria and South East 
Asia. 

17. Tenders are formally open to all suppliers that meet the technical requirements 
but registration and GMP standards are frequently waived for state-run firms 
and small, local manufacturers. Public procurement practices may also allow 
different levels of price preference for local suppliers. This practice can be a 
useful and necessary form of support when a firm is starting up, but will 
distort price competition if continued over extended periods of time. 
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8. A Postscript on Prospects 

The foregoing chapters leave little doubt that the pharnuceu1ical in
dustry is in the midst of a major restructuring. This t1 ans formation is 
proceeding most rapidly in indust1ialized countries, though firms in 
many develouing countries are also having to make some adjustments , ._ -
and more can be expected in the future. 

The forces behind this upheaval are many and wiil affect various 
parts of the industry in dist>1ct ways. The outlook is further ciouded 
hy the types of policies to be introduced by governments in industrial
ized and developing countries during the course of this decade. The 
net effect of all these circumstances is to creme a great deal of uncer
tainty, making it futile to try to construct any mdustry-vvidc set of 
forecasts. Several of the developments examined in earlier chapters 
will have a major impact, however, and their implications are sketched 
in below. 

DEMOGRAPHIC TRENDS AND THEIR 
CONSEQUENCES 

Pharmaceutical markets are being reshaped by t\ivo broad types of 
demographic trends - rates of population grov-Jth and changes in the 
age structure. Most countries fall clearly into either of two groups. 
depending on the overall demographic pattern. In one group are coun
tries where the total population is constant or declining while the 
median age is rising. ln another group are countries experiencing a 
rapid increase in population, although the median age is low and is 
not increasing. 

Table 8.1 illustrates the effects of these demographic shifts for a 
sample of industrialized and developing countries. The fact that the 
population of many industriaiized countries is stagnating or declining 
is no surprise. although the rapidity of the aging process is remark
able. One-sixth of all Germans will be over 65 by the year 2000 and 
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Table 8.1 Denwgraphic trends in selected countries, 1990-2010 

Annual Share of age Share of age 
growth group <15 in group >45 in Median age 

(%) total population total population (years) 
199012010 1990 2010 1990 2010 1990 2010 

Industrialized countries 
Belgium +0.1 18.3 17.3 37.0 44.6 36 41 
Canada +0.7 21.3 18.6 30.9 41.8 33 39 
Finland +0.1 19.2 16.4 34.9 45.2 36 42 
France +0.2 20.3 18.0 34.4 42.4 35 40 
Germany -0.3 15.2 14.5 41.4 49.7 39 45 
Italy +0.1 17.5 17.5 38.3 44.2 37 41 
Japan +0.4 19.2 18.9 36.7 43.5 37 40 
Netherlands +0.1 17.9 14.9 33.8 46.3 35 41 
United States +0.7 22.1 20.6 30.9 39.5 33 37 

Developing countries 
Argentina +1.2 31.1 26.4 26.9 28.7 27 29 
Brazil +1.6 35.2 28.2 17.5 24.7 23 27 
Chile +1.2 28.8 24.5 21.7 30.6 26 31 
China a +0.9 25.4 21.4 21.4 32.1 26 35 
Colombia +1.6 36.2 28.7 15.8 23.4 22 27 
Egypt +1.8 39.2 29.6 15.6 21.8 21 26 
India +1.4 34.5 25.7 18.8 25.2 23 29 
Kenya +4.0 52.6 48.5 9.2 9.6 14 16 
Mexico +1.8 39.1 29.4 14.1 20.7 20 26 
Nigeria +3.5 48.6 47.2 11.6 11.1 16 16 
Pakistan +2.1 43.0 34.2 12.6 16.6 18 23 
Republic of Korea +1.1 32.4 24.8 19.8 30.7 25 32 
Saudi Arabia +3.2 44.8 40.2 12.4 15.5 18 20 
Zaire +3.1 45.3 43.7 13.3 13.5 17 18 

Note 
a Includes Taiwan Province. 

Source: International Labour Organization, Ecmwmically Active Population, 1950-2025. 

by 2010 half the country's population will be 50 years or older. The 
populations of Canada, Italy and Japan are younger but aging rapidly. 

Surprisingly the aging process will be fastest in a number of devel
oping countries. The share of the elderly and those over 45 will not 
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rise si!!ni ficantlv but the absolute numbe1 ~; will soon exceed the totals 
~ _, 

for most industrialized countries. For ex3mple. by 2010 the number of 
Chinese over 65 will be as large as that in \Vestern Europe in the year 
2000. At the opposite end of the spectrum are developing countries 
which fall into the second group. Examples are Kenya, Nigeria and 
Zaire. In many of these countries the median age in 20 l 0 will be less 
than half that of industrialized countries and in some cases below 20 
years. 

These demographic trends are altering important features of drug 
markets. The frequency of drug consumption is rising most rapidly in 
markets where the population is aging. At the same time the pattern of 
consumption is changing. Chronic and degenerative diseases are 
prevalent after an age of 50 and dominant among those over 60 years. 
The markets for medicines to treat these diseases are therefore grow
ing.1 The cost of drugs favoured by different types of specialists 
reinforces these effects. Neurologists. for example, prescribe the most 
expensive drugs, while paediatricians opt for the cheapest ones. 

The effects are different in the second group of countries, where 
the population is young and increasing. Young people are subject to 
acute or infectious ailments. The need for drugs is particularly great 
among those under five years as a result of vaccination programmes 
against childhood diseases, prevention of vitamin and mineral defi
ciencies and treatment of common colds and associated infections. 
The unfavourable economic and social conditions which prevail in 
many poor countries mean that the need for such drugs is particularly 
great in this age group. 

The frequency of drug consumption in poor c0untries also appears 
to be falling, although this cannot be attributed to any improvements 
in health or the relative young age of the populations. Per capita 
consumption of drugs in most of these countries is already very low 
and the prospects for growth in income or improvements in public 
health care are bleak. Because of these constraints very little of the 
population increases in these countries will be translated into greater 
demand for pharmaceuticals. 

The demographic shifts described here are already changing the 
way governments influence the pattern ot consumption. As much as 
two-thirds of all drugs purchased in developing countries are obtained 
through private rather than public channels. That figure - which re
flects the inadequate systems of public support - is high but will grow 
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as populations increase. Meanwhile regulators in industrialized coun
tries are searching for ways to contain the costs of public health care 
and have chosen to focus on reimbursement programmes. The reasons 
for this decision are political as well as economic: spending on drugs 
accounts for 5 to 15 per cent of the health care budget in industrial
ized countries but the industry's tarnished image makes it an appeal
ing target for cost-cutters. 

The new parsimony of industrialized countries will definitely slow 
the growth of consumption, though the long-term effects may not be 
as severe as drug companies fear. Health officids will soon have to 
search for more substantial savings in other parts of their budgets. 
Eventually the industry could even see its share of public health care 
spending rise, although the total amounts allocated for reimbursement 
programmes will decline. The reason is that drugs tend to be chcapc:· 
than hospitalization and policy makers could encourage their use as a 
first line of defence. 

How will these demographic trends and associated policy changes 
affect global markets? There is a general consensus that the demand 
for drugs will grow rapidly. Some analysts go on to suggest that the 
share of developing countries in world markets could also rise. They 
base their argument on the spectacular increases in the populations of 
these countries and the possibility that sales in industrialized coun
tries will decelerate as generics and OTCs claim a greater market 

~ ~ 

share and as reimbursement programmes are scaled back. A greater 
significance is attached to these trends than to counter ones. such as 
the acceleration of the aging process in industrialized countries and 
their generally better prospects for growth of income. 

Figure 8.1 provides a set of historical figures which cast some 
doubt on this line of reasoning. Per capita sales of pharmaceuticals 
rose steadily from 1975 until 1984 in both indust:·ialized and develop
ing countries. Since then, there has been a departure from the long
term trend; per capita sales in rich countries have increased dispropor
tionately. When these figures are translated into shares, the developing 
countries are seen to account for 20 to 23 per cent of world sales in 
each year during 1975-84. Their share has steadily fallen in later 
years, however. By 1990 less than 15 per cent of all pharmaceuticals 
were sold in developing countries, with the remainder being pur
chased by consumers in the industrialized world (see Table A.17). 2 
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Figure 8.1 Per capita sales of pharmaceuticals in developing and 
industrialized countries, 1975-90 (US$) 
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The consumption gap between the two groups of countries has 
been widening for at least five years and present trends are unlikely to 
be reversed significantly in the 1990s. The conclusion which emerges 
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from this evidence is that population increases, however rapid, do not 
by themselves lead to a substantial growth in the markets for pharma
ceuticals. Other factors such as income growth, the increasingly high 
priority which consumers in rich countries attach to personal health, 
and the greater number of elderly consumers are probably more im
portant determinants. Other forces - in particular, policy changes and 
industry restructuring - are also at work and are discussed below. 
Their effects, however, are slower to emerge and patterns of con
sumption will take even longer to adjust. 

POLICY OPTIONS IN THE 1990S 

No radical departures from the existing policy framework are expected 
in the 1990s. There will, however, be a rearrangement of priorities. 
Governments in industrialized and developing countries alike will be 
forced to accept efficiency as a major goal of h.:?alth policy. 

The options available to policy makers are circumscribed to some 
extent by the industry's own performance and the types of products it 
has (or will have) in the market. Figure 8.2 gives a stylized view of 
competition over the marketable lifetime of a product which helps to 
illustrate this fact. ~'hen the new product is launched, it is a single
source drug which is protected by patent. Rival products - molecular 
modifications that are also patentable - are subsequently launched 
and the market share of the pioneer drug falls. The loss is gradual if 
the new products are simple 'me toos' which offer no therapeutic 
advantage; in that case the path depicted by the line ABDE shows the 
decline in the original product's share. Losses are more substantial if 
the new rivals are innovative, improved versions. Line ABCE then 
traces the development of the pioneer drug's market share. 

Figure 8.2 shows that three forms of competition occur during the 
original product's lifetime. In the first stage the pioneer drug has no 
competitors and claims the entire market. Patent protection exists 
throughout the period AE, although the original drug still faces thera
peutic competition from other innovators. Once the patent expires, 
competitors can legally use the same active ingredient as the originat
ing firm and generic (multisource) competition takes hold. 

According to this stylistic picture, policy makers have two broad 
sets of options. The more familiar is generic substitution, which con-
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Figure 8.2 Monopoly and competition in the life cycle of a pioneer 
drug 
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Source: UNIDO. 

sists of measures intended to bolster competition once the original 
product's patent has expired. The approach is appealing to health 
officials since the provision of cheaper (but equivalent) drugs is an 
obvious way to demonstrate the cost-effectiveness of decisions. Generic 
substitution can also be implemented in a rather straightforward man
ner. The same does not apply to the alternative, which is known as 
therapeutic substitution. The choice of policies to encourage competi
tion prior to expiry of the patent on the original product poses several 
medical and technical problems which have yet to be resolved. Thera
peutic substitution is also opposed by the industry, since it would 
cause investment returns to begin to decline at a much earlier stage in 
the original product's life cycle. 

Neither the developing nor the industrialized countries have yet to 
introduce a comprehensive mix of policies and measures that would 
lead to generic substitution. Brand-name loyalties, fragmented systems 
of distribution and the prominence of multinationals are formidable 
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Table 8.2 Policy options for generic substitution 

Renegotiation of effective patent 
life 

Official encouragement of generic 
prescriptions 

Greater use of fom;1.:laries 

New incentives for pharmacies 

Extensive adjustments in reference 
price systems 

Critical monitoring of doctors' 
prescription costs 

Restrictions on promotion material 

Source: UNIDO. 

A reduction (possibly to a period 
of 10-12 years) would substantially 
increase generic opportunities 

Requirements may be mandatory or 
voluntary 

These are 'positive' lists of the 
reimbursable drugs for use mainly 
in hospitals and public health care 
institutions 

Regulators may set the price to be 
paid by the public health service 
and then add a profit; if the 
pharmacist buys at a lower price, 
profits are increased 

Alternadvely regulators can 
ensure that the pharmacist is 
'economically neutral' by allowing 
him a fixed fee, regardless of 
whether he sells the original or a 
generic 

Adjustments based on the 
availability of multisource drugs 
at different prices; so far, these 
moves have been limited to products 
with the same active ingredients 

The objective is to force do, ·ors 
to prescribe the cheapest available 
multisource drugs 

Require that material include the 
international non-proprietary name 
(INN) and information on the cost 
of treatment 
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barriers for developing countries, while the industrialized countries 
face opposition from the industry and the medical profession. 3 Policy 
makers will nevertheless adopt a more aggressive attitude in the 1990s. 
The choices available to them are many and some of the more likely 
ones are summarized in Table 8.2. They entail changes in patent laws 
and reimbursement programmes. enforcement of new regulations for 
the rational use of drugs and the introduction of new measures to 
influence prescribers and distributors. 4 

So far, generics have made their greatest inroads in the United 
States. Brand-name loyalty is not particularly strong in that country 
and consumers bear more than half the costs of the medicines their 
doctors prescribe. New laws that support the development of generics 
are therefore popular. Policy changes in other industrialized countries 
will gradually lead to a similar shift in consumption patterns. Western 
Europe is generally thought to offer the best growth prospects for 
generics in the future (see Box 8.1 ). There are differences between 
northern and southern Europe. however. The outlook in northern Eu
ropean markets is bright, mainly because patent protection is strong 
and prices are high. The situation is different in southern Europe 
where prices arc low and patent protection is weak. which means that 
copying can be more profitable. 

The opportunities for policy makers to pursue an aggressive policy 
of generic substitution beyond the mid-1990s are less certain. These 
product~ are part of a continuum in a long-term process of innovation 
and technological change. Conditions for generic co· npetition are most 
favourable when a period of rapid innovation is followed by one of 
fewer introductions. The number of new drugs incrt.ased most rapidly 
in the period 1961-74 (see Table 4.1 ), meaning that the outlook for 
generic competition should be good until the latter part of the 1990s. 
The fact that innovation slowed in the 1980s could make it more 
difficult to enforce the policy in later years. however. 

By the end of the 1990s health officials may be forced to place a 
higher priority on therapeutic substitution. Two alternative versions 
were depicted in Figure 8.2. Competition may take the form of mo
lecular modifications and 'me too' drugs, but a more desirable out
come. when possible, would be competition between different chemi
cal categories of drugs. Each of the rival products would be therapeu
tically distinct in terms of their chemical structures and mechanisms 
of action, although any could be used to treat the same disease. 5 
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Box 81 Prospects for generic markets in industrialized countries 

The size of the generic market depends on national policies and consumer 
preferences. In Europe the industry and the medical profession have combined 
to resist legislation to promote generics. Their strongest argument is that 
generics are unreliable, varying widely in terms of their potency. Box table 
8.1 gives market shares and forecasts for a number of industrialized coun
tries. Because generics are much cheaper than brand-name drugs. estimates 
for both volume and value are stated whenever possible. 

Box table 8.1 Market shares for generic drugs, 1990-5 

Belgium Apart from hospitals, generics are of little importance 

Denmark Generics account for 50 per cent of the retail market 
and growth in the 1990s will be moderate 

France Generics are mainly sold in hospitals; they have 1 per 
cent of market value and three per cent of volume; 
their share should read 13 per cent by 1993 

Germany Generics lost market share with the introduction of 
fixed-price support systems for reimbursements; pro
ducers of originals cut prices to the new levels, losing 
revenues but expanding their market shares; generics 
at present account for 17 per cent of the market by 
value and 22 per cem by volume; they should have 
35 per cent of the market by 1993 

Greece/Ireland There is no generic competition 

Italy Product patents were introduced in 1978 and will 
soon begin to expire; generic competition could fol
low 

Netherlands Generics have 16 per cent of market value and 30 per 
cent of volume; their share should reach 40 per cent 
by 1993 

Portugal/Spain The generic market is very small 

United Kingdom 

United States 

Generics account for 10 per cent of sales and 30 per 
cent of volume; their share should be 50 per cent by 
1993 

Generics accounted for 18 per cent of prescription 
sales in 1990; demand is expected to grow by 14 per 
cent annually, giving these products a quaner of the 
market in 1995 

Source: UNIDO estimates, Scrip, World Pharmaceutical News (various issues) and 
national producer associations. 
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An effective programme of therapeutic substitution will be compli
cated to implement, however. It must be based on a detailed assess
ment of the therapeutic improvements which each new product offers 
and the overall implications of such a programme for public health. 
These admittedly vague ideas are usually expressed in terms of various 
product categories, such as: 

• major therapeutic advances, 
• significant therapeutic advances, 
• modest improvements in therapeutic abilities, 
• minor therapeutic improvements, 
• no improvement but a favourable regulatory opinion (usually as 

the result of a cheaper cost of treatment), 
• unfavourable regulatory decision. 

The scientific basis for such a categorization is limited. Moreover the 
exercise requires agreement between health officials, other govern
ment regulators, pharmaceutical companies, the medical profession 
and representatives of the consuming public. 

Nor are these the only issues to be resolved. Governments must 
also determine the total number of therapeutic competitors which are 
'desirable' in each product market. Severe restrictions on the number 
of competitors would negate a policy of therapeutic substitution, while 
an unnecessarily large number of competitors - many of which would 
be 'me toos' - can waste resources and confuse both distributors and 
customers (see Box 8.2). 

Box 8.2 The dangers of product proliferation 

The same active ingredient is often available under a multitude of different 
brand names. In Europe, captopril is obtained under 19 different brand names 
and enalapril is found under 25. Ranitidine can be found under 43 different 
names. of which 14 are marketed in Greece. The situation is similar for 
cimetidine which is available under 60 names (including those with the INN 
and company name) of which 22 are found in Spain. In extreme cases the 
situation becomes confusing for the doctor, the patient and even the pharmacist. 
An unnecessarily large number of branded products with the same active 
ingredient does not foster price competition. 
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Most industry representatives argue that the registration of a NME 
should depend only on medical criteria (efficacy, safety and quality) 
and that these decisions should be distinct from negotiations on pric
ing and reimbursements. However, if a new drug promises no overall 
improvement in therapy, the producer should at least demonstrate that 
it offers a saving for the customer. The need to demonstrate a saving 
seems to be particularly important in the case of chemically related 
'me toos'. The same argument may be made for 'me too' drugs which 
have different chemical structures and offer no overall improvement 
in treatment. 

PROSPECTS FOR POLICY HARMONIZATION 

While countries struggle to put together programmes for generic and 
therapeutic substitution, the EC is moving towards its own goal of a 
single market. The industry is especially concerned about the effects 
of market integration on drug prices and reimbursement practices. 
The Community's efforts at policy harmonization are likely to be of 
wider significance. however, since they could serve as a model for 
similar initiatives on a wider scale. 

The harmonization of policies on drug testing is one of the practi
cal options being considered by the European Commission and which, 
if successful, could find application in other parts of the world (see 
Box 8.3). Such a move promises clear benefits for the industry since it 

Box 8.3 International standards for animal toxicity studies 

No estimates are yet available for the savings to be derived from standardiz
ing all drug licensing requirements. Scientists at the Centre for Medicines 
Research in the United Kingdom (which is funded by the pharmaceutical 
industry) have analysed one particular issue: the duration of animal toxicity 
studies. They concluded that, apart from carcinogenicity testing, there was no 
safety advantage in continuing these tests for more than six months. The EC 
has adopted a six-month duration for toxicity tests, although the United States 
and Japan insist that animal tests continue for at least 12 months. The Centre 
estimates that, if the rest of the world were to adopt the EC's approach for 
this one requirement, the industry would save $100 million per year, increase 
the effective patent life and use 35 000 fewer laboratory animals. 
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would substantially reduce the time and costs of commercializing · 
drugs. Patients, too, would gain by having faster access to improved 
medicines. 

An even more comprehensive agreement on drug testing would 
allow a company to carry out only one set of scientific investigations, 
animal experiments and human trials. Afterwards it could apply to 
register a new drug anywhere in the world. Differences in clinical 
requirements would still survive because medical practice and social 
conditions vary so much in different parts of the world. Developing 
countries, though they have only limited research capacity of their 
own, would obtain access to a wider range of modern drugs and could 
be assured of greater competition between potential suppliers. 

International agreement on standards of quality control and GMP is 
another area where progress is possible. Several industrialized coun
tries have already taken modest steps in this direction but calls for 
harmonization will grow as the process of internationalization contin
ues. Assistance to producers in developing countries could be a par
ticularly effective way of helping this part of the industry to serve its 
customers better. Consumers in industrialized countries would also 
benefit since higher production standards would help to combat the 
growing problem of pirate drugs. 

The prospects for policy harmonization in other areas are less 
promising. International agreements on licensing procedures are tech
nically possible but would be extremely complex and time-consum
ing. Harmonization of drug pricing and reimbursement would not be 
possible except among countries where disease patterns and standards 
of living were roughly equivalent. 

COMPETITION AND CORPORATE STRATEGIES 

This book has argued that any broad shifts in competitive abilities 
will occur very gradually. Japanese producers have steadily improved 
their research capabilities while simultaneously shifting the focus 
from therapeutic fields with short product lives and slow-growing 
markets to more lucrative areas. Now that research parity has been 
achieved they will not want to pay the large sums which foreign 
partners charge to market their products outside Japan. An export 
drive is unlikely to materialize, however. Instead Japanese producers 
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are building up a system of offshore research and distribution which 
complements their growing domestic strengths. That process will re
quire another decade or more. Only then will the Japanese be able to 
compete on an equal footing with large integrated companies in Eu
rope and the United States. 

The pattern of foreign direct investment which exists today will not 
change significantly in the next ten years. Leading American and 
European companies have already established footholds in each oth
er's territories and are moving into Japan. Meanwhile the Japanese 
are returning the compliment. Within the next decade every major 
pharmaceutical company will have a substantial presence in each of 
the world's major g~ographic markets and in many developing coun
tries. The rising costs of R & D will require that these companies 
pursue international sales aggressively and that they maintain a world 
presence through all possible means. 

Buried beneath these broad shifts in competitive performance are 
an infinite number of microeconomic decisions which are gradually 
changing the industry's landscape. The most important ones will be 
taken by the large integrated firms which are the primary source of 
new drugs. The profits these companies earn from innovation are 
falling as a result of competition from generics. patent erosion and 
other factors. Meanwhile the real costs of R & D continue to rise and 
the effects can only be partially offset by improvements in research 
techniques. Large integrated firms will therefore have to abandon 
several of the strategies that were common in the 1980s. 

The wave of mergers and acquisitions that marked the end of the 
last decade has subsided but will be resumed during the 1990s. Inte
grated firms must be bigger if they are to compete on a global scale. 
Competition will also become more intense, not least because of the 
growing international presence of Japanese producers. So far, no sin
gle company has ever claimed more than 4 per cent of the world 
market. Nor has the list of the world's top companies changed greatly 
over the past several decades. These hallmarks of the industry could 
soon disappear. Some companies - those which can afford the exorbi
tant costs of research - will manage to build shares of 10 per cent or 
more. Others, operating on the theory that specialization will help in 
an industry becoming increasingly competitive, will be content to 
serve niche markets. 
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Several of the dominant companies will combine their research 
leadership with a greater interest in generic product.s. The existence of 
dual producers. coupled with greater government pressure for generic 
substitution, will lead the industry to adopt more aggressive tactics in 
its promotional campaigns. Such moves are inevitable but they will 
give rise to a wider debate on the ethics of marketing drugs. Indi
vidual firms are already being accused of conducting promotional 
drives which are disguised as educational or fact-finding campaigns. 
The post-market studies funded by various producers6 and the close 
relationship which some have developed with national regulatory 
agencies will be sources of concern. 

The industry's critics fear that a company's scientific judgement 
may become clouded as the scale of its promotional effort grows. 
Regulators will inevitably come under pressure to respond. They will 
have to create their own systems of post-market studies to evaluate 
the potential side-effects of drugs and to ensure that doctors are not 
heavily dependent on the industry's marketing men for information. 7 

More generally the industry's marketing strategics will become similar 
to those followed by producers of other consumer products. but the 
ethics of the industry cannot be ignored. A greater emphasis on marketing 
strategies will also lead to more extensive regulations in this field. 

GLOBAL NEEDS AND MARKET PRIORITIES 

Demographic trends, policy decisions and the microeconomics of the 
industry will be the main forces of change. Regrettably a fourth issue. 
the growing imbalance between demand and supply in developing 
countries, will probably be of less significance. The requirements of 
these countries are clearly growing at a pace which far outstrips their 
ahility to pr:.xiuce or import the necessary medicines. 

Conditions vary but the situation is gravest in parts of Africa and 
East Asia where basic health services are extremely limited. In these 
countries the mortality rates for infants and mothers arc the world's 
highest. malnutrition is pervasive and life expectancy at birth is very 
low. l\.1canwhile. per capita consumption of pharmaceuticals has fallen 
to minimai level-; - hclow 55 per vcar in manv cases. These sums. 

"' "' 
although insufficient to meet the basic medicinal needs. are likely to 
decline further: spending on drugs may soon fall to below S 1 per 
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capita in a number of developing countries. Between 1.5 and 2.5 
billion people are at present estimated to have little or no regular 
access to essential drugs (UNDP, 1991, p. 63) but that number will 
rise rapidly in the 1990s. 

There are many reasons for such an alarming trend and only two of 
the more important are mentioned here. One is that many consumers 
are unable to obtain the necessary drugs at affordable prices. The 
other is that the types of drugs being brought to market do not closely 
match the medical needs in poor countries. The mismatch reflects a 
combination of factors: the income gap between rich and poor coun
tries, the differential effects of demographic trends and adjustments in 
the industry's research priorities. 

The first of these problems is part of a more general economic 
malaise. Substantial increases in purchasing power are contingent on 
a range of actions which go beyond the subject of this book. Certain 
aspects, however, are more directly linked with the manufacture and 
distribution of drugs. Though the evidence is limited, some analysts 
believe that substantial savings are possible if governments change 
their methods of purchase and distribution. One proposal is to reject 
some of the more modern, high-technology treatments in favo~1r of 
simpler methods which are cheaper and equally effective. 8 Other ana
lysts maintain that improved storage and distribution can yield large 
savings. For example, the wastage in immunization campaigns is 
around one-third and even a 20 per cent reduction would lead to a 
significant fall in costs. A third - and more sweeping - proposal calls 
for drastic changes in patterns of consumption. In explaining their 
reasoning, investigators also cite anecdotal evidence that some coun
tries spend excessively on non-essential drugs. With careful regulation. 
essential drugs are estimated to cost around $1 per person and an even 
more basic list could be provided for $0.25 (UNDP, 1991 ). Such 
drugs would still be affordable even at the depressed levels of spend
ing which are expected in the 1990s. The criticism of current procedures 
is probably accurate in selected cases. In others the pattern of con
sumption conforms rather closely with WHO's essential drug list (see 
Box 8.4). That outcome is achieved despite many difficulties, such as 
the brand-name system (see Chapter 7). 

The second major issue raised here - the divergence between pat
terns of drug research and patterns of consumption in poor countries -
has closer links with the pharmaceutical industry itself. Tropical dis-
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Box 8.4 The pattern of drug consumption in Cameroon 

WHO's list of essential drugs includes 275 medicinal chemicals which reflect 
the therapeutic needs of developing countries. Box table 8.4 relates the pat
tern of consumption in Cameroon to the WHO model list. Altogether the 20 
best-selling product families accounted for 95 per cent of all sales on the 
private market. Twelve of these product families appear on the WHO list. Of 
the remaining eight, two are regarded by WHO as therapeutic alternatives, 
three are combinations containing active ingredients which appear on the 
WHO list and three are antibiotics used in the treatment of infections. The 
conclusion is that the country's therapeutic needs and consumption pattern 
coincide rather closely. 

Box table 8.4 Consumption of essential drugs in Cameroon, 1987 

WHO model Annual sales 
Product family list ( $ thousand) 

Ampicillin a 1 577 
Chloroquine a 1 31! 
Acetylsalicylic Acid a 1 075 
Quinine a 997 
Mebendazole 816 
Corrimoxazole a 671 
Terponee b 623 
Kanamycin b 585 
Gentamycin a 583 
Pyrantel pamoate a 569 
Troleandomycin b 566 
Tothemae c 508 
Bacampicillin d 415 
Doxycycline a 366 
Diclofenac sodium d 354 
Neo-Codione c 350 
Spectinomycin a 346 
Sulfadoxamine a 339 
Hemostyle c 331 
Albendazol 293 

Others 613 

Total 13 288 

Notes 
• Included in the WHO model list. 
h Not included by WHO but used in the treatment of prevailing diseases. 
c Major active ingredients are included in the WHO model list. 
d Includd as a therapeutic alternative. 
• Rcgi~tercd trade names of diffcn:nt pharmaceutical comp;mics_ 

Source: UNIDO. 

Market 
share 

11.9 
9.9 
8.1 
7.5 
6.1 
5.0 
4.7 
4.4 
4.4 
4.3 
4.3 
3.8 
3.1 
2.8 
2.7 
2.6 
2.6 
2.6 
2.5 
2.2 

4.6 

100.0 
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eases, childhood diseases, tuberculosis and diarrhoea are some of the 
most common and dangerous afflictions in developing countries. The 
development of medications to treat sufferers has nevertheless lagged 
behind the industry's successes in other fields. 

The methods of treatment for tropical diseases illustrate the situa
tion. Most of the drugs used to combat these problems have been 
available for many years and were not developed through any coordi
nated research effort. Anthelmintics, for example, were obtained as a 
by-product of veterinary research while antimalarials were originally 
intended for military use. WHO's Programme for Research and Train
ing in Tropical Diseases attempts to promote the search for NMEs to 
control diseases such as schistosomiasis, malaria, trypanosomiasis and 
leprosy. However the programme's budget is only about $30 million 
per year, a small sum in view of the fact that the research and marketing 
costs of launching an NME may be as high as $250 million. 

More support for research into tropical diseases is obviously needed, 
although poor living conditions (rather than a shortage of effective 
medications) are the main source of tropical diseases. This fact means 
that the most effective form of assistance is greater amounts of aid to 
improve icfrastructure. social services and so on. The industry itself 
can still ptay an important supporting role, and sometimes does (see 
Box 8.5). 

In the case of other afflictions such as childhood diseases. tubercu
losis and other infectious diseases, the pharmaceutical industry's po
tential contribution is much greater. More effective (and cheaper) 
treatments are clearly needed and are possible. Here the slow pace of 
progress is the result of market priorities. The industry's profile of 

Box 8.5 Research on the diseases of developing countries 

One example of the way the industry can respond to the needs of the develop
ing countries is suggested by the recent agreement on production of 
Efiomithine. The drug, which was one of the NMEs approved by the FDA in 
1990, is used for the treatment of African trypanosomiasis. It will not be 
marketed in the United States but will be manufactured there and in France 
and distributed at cost to African hospitals and health centres. Such an approach 
could serve as a model for other drugs which are badly needed by African 
countries. 
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future products is in the hands of research managers in large, inte
grated companies. This group is already making decisions about the 
drugs they hope to sell in the next decade. Table 8.3 shows the main 
types of drugs which were under development in 1989 and would be 
ready to market by the end of the century. Some - for example, anti
infectives - can find application among the younger populations in 
developing countries. Most, however, will be intended to treat chronic 
or degenerative diseases among the older (and richer) consumers in 
industrialized countries. 

Such an orientation is not new. Commercial considerations explain 
the research bias. Drugs to treat the diseases of the rich are more 
profitable than cures for the ailments common in developing coun
tries. The same applies to the manager's predilection for research into 
diseases which require treatment but may not be curable: these, too, 
are relatively profitable since medication continues over long periods 
of time. There is a danger that the profile of available drugs will 
become even more skewed as integrated firms struggle to maintain 
profitability in the face of more intense competition. If this should 
happen, any improvements in efficiency or reductions in the costs of 
drugs would be achieved at the expense of an even greater research 
specialization on the diseases of the industrialized countries. 

Table 8.3 NMEs in preclinical development, 1989 

Category Number Share in total 

Ami-infective drugs 779 17.9 
Biotechnology products 577 13.2 
Anti-cancer products 563 12.9 
Neurological drugs 450 10.3 
Cardicvasculars 378 8.7 
Anti-parasitic products 50 l.1 
Others I 559 35.9 

Total 4 356 100.0 

Source: Scrip, Yearbook (1990). 
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Pressures of a different sort threaten to reinforce the shift in re
search priorities which market forces have initiated. The sorts of 
demographic trends described in this chapter are the most important, 
but certain policy shifts in the industrialized countries could also have 
an impact. As the number of people afflicted by addictive disorders 
associated with the use of cocaine, heroin and other narcotics grows, 
government officials in some industrialized countries will want new 
types of pharmaceuticals for treatment. Until now the potential medi
cations for addictive disorders have been regarded as unprofitable by 
the industry. That will change as governments attempt to influence 
research priorities by offering more funding and policy support for 
such work. 

In conclusion the prospects for any industry ultimately depend on 
the confidence of its consumers. Producers of pharmaceuticals have a 
special problem in view of the ethical and political issues which have 
al ways played a central role in the case of pharmaceuticals and their 
significance is accentuated by society's growing ambivalence towards 
the industry. Drug companies have not dealt with these concerns in an 
effective manner in the past. This task will only become more difficult 
if. in the future. the industry is seen to neglect the growing needs of 
the developing countries as well. 

NOTES 

1. This is not necessarily true for the elderly in developing countries where con
sumption patterns differ from those in industrialized countries. The former 
group have for less income to spend on medicines and are generally healthier. 
As a result the frequency of drug consumption among the elderly is substan
tially lower in developing countries than in industrialized ones. 

2. Space does not permit a discussion of the latest trends in individual countries. 
though a few are significant. For example, growth in the German market has 
slowed in 1990-1 as a result of new pricing policies introduced in 1989. The 
pharmaceuiical industry in the USSR is performing poorly owing to the disrup
tion in traditional trading links and a deterioration in 'he general economic 
situation. In the developing countries. the liberalization of drug prices in Ar
gentina and Brazil has improved growth prospects. Meanwhile the value of 
pharmaceutical sales in China has fallen by a quarter a11.d the reasons are 
unclear. 

3. Exampies of policies being employed in developing countries include tighter 
controls on labd!ing, the cr·mpulsory use of essential drugs (see Box 2.5) and 
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continued efforts to regulate promotional campaigns and weaken the brand
name system (see Chapter 6). The measures being adopted in industrialized 
countries include reductions in reimbursement levels, ceilings on reimbursable 
prices and a variety of other incentives to encourage doctors. pharmacists and 
patients to purchase generic products. For further discussion, see Chapters 2 
and6. 

4. Some policies that are currently enforced discourage generic competition and 
may eventually have to be replaced. One example is the use of fixed-profit 
margins for pharmacists. When these are specified as a percentage of the selling 
price, the pharmacist has an incentive to dispense the most expensive products. 
Other regulations have sim;lar, though unintended, effects. Some countries 
require that a product which is frequently prescribed must be stocked and 
cannot be replaced by another. As a result, pharmacists will choose to dispense 
an established product even if a generic is prescribed. 

5. An example is provided by anti-hypertensives. beta-blockers, calcium antago
nists and ACE-inhibitors. These drugs are distinct but they are all used in the 
treatment of high blood pressure. 

6. The idea behind post-market studies is to identify any adverse effects of a drug 
in a normal population, rather than the one carefully selecter.! for clinical trials. 
There is a need for such studies but regulators have yet to develop a system to 
handle any adverse reports which emerge in the post-marketing period. This 
role is being increasingly assumed by the firms which develop the new prod
ucts. Because they pay doctors to conduct the study. critics regard the practice 
as a covert form of promotion. 

7. If doctors are too dependent on the supplier's sales force for information, no 
debate on side-effects may take place. This could be why WHO has gone so far 
as to propose that scientific sales promotion should be financed by the state. as 
practised in the (former) centrally planned economics. 

8. An example is found in the treatment of diarrhoeal diseases. Intravenous 
rehydration therapy is the modern method of treatment but oral rehydration is 
just as effective and its use could cut costs by about 90 per cent. 
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Statistical Appendix 

Global figures on production and consumption were derived from 
national data for more than 140 countries/areas (for the country cov
erage, see Table A.1). Unless otherwise mentioned, •world' refers to 
these countries/areas. 1 The data refer to pharmaceutical preparations 
or medicaments. These drugs may be supplied either in bulk or in 
retail packs for human and veterinary use. 

Whenever possible the global and regional estimates are expressed 
in real terms. When data on real consumption (or total domestic sales) 
were not available. figures were estimated on the basis of apparent 
consumption, which is defined as gross output plus imports less ex
ports, and ignores annual changes in stock. Similarly, if data on real 
production were not available, production was approximated by real 
consumption plus net exports. 

Data on real consumption and production are generally reported at 
manufacturers' selling prices. Data on apparent consumption, how
ever. were derived from statistics with mixed validation (for example, 
producers' prices, factor prices, cost, insurance, freight (cif) prices or 
free on board (fob) prices). For purposes of international compari
sons, these estimates were convened to United States dollars by ap
plying period averages of market exchange rates. 

Any measurements expressed in current value terms can be dis
torted as a result of high rates of inflation and large fluctuations in 
official exchange rates. Furthermore exchange rates of some countries 
have been fixed for several years. while those of others have fluctuated 
(some freely, some under strict government control). In order to avoid 
these distortions and to enhance the international comparability of 
data. all national statistics on production and consumption were de
flated using a ma!1ufacturing value added (MVA) d~ftator, GDP dcflator, 
the consumer price index or an output deftator for the whole chemical 
industry. After deflation, values were converted to constant l 980 dol
lars using i 980 average period rates of exchange for the respective 
country. 

223 
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The unavailability of production and price indices for pharmaceuti
cals meant that real values of production and consumption for many 
of the countries had to be approximated with the help of a deflator 
which was relatively broad in scope. Use of such deflators poses 
problems since, in many countries, the prices of pharmaceuticals are 
fixed or strictly controlled by the governments. Therefore price changes 
may not necessarily follow a more broadly defined pattern of infla
tion. 

In addition to exchange rate problems, international comparisons 
of the pharmaceutical industry are subject to various other statistical 
difficulties which arise from national differences in scope of the in
dustry, product classification, statistical definitions and coverage, prices 
and so forth. Although every effort has been made to increase cross
country comparability, empirical results should be regarded as ap
proximations. 

NOTE 

1. East European countries and the USSR do not appear in Table A.1. For these 
countries, cross-country aggregates and averages are shoY. n whenever possible. 
The country group includes Albania, Bulgaria, Czechoslovakia. German Demo
cratic Republic, Hungary, Poland, Romania and the USSR. 



Ta!Jle A.I Selected indicators for production and conswnption of pharmaceuticai preparations, by countries, 
selected years 

Share in world total" Consumption Consumption Percentage ratio of 
per capita in GDP production imports exports 

production consumption (Constant (Percentage) to to to 
(Percentage) 1980 US$) consumption consumption pr'Jductionb 

Country/area 1975 1990 1975 1990 1975 1990 1975 1990 1975 1989 1975 1989 1975 1989 

Developed countries 

North America 

N 
Canada 1.15 1.34 1.23 1.49 37.1 83.4 0.4 0.6 95.9 91.0 8.0 12.0 4.1 3.3 

t,,.) United States 19.24 21.31 19.22 21.55 60.8 128.2 0.5 0.9 102.8 100.2 0.4 2.0 3.1 2.2 °' 
EC 

Belgium 1.04 0.94 1.11 0.82 77.2 121.7 0.7 0.7 96.4 116.4 54.7 59.9 53.0 65.6 
Denmark 0.42 0.45 0.30 0.22 40.6 64.1 0.3 0.3 141.9 206.4 42.8 61.8 59.7 81.5 
France 6.53 6.34 5.64 5.69 73.2 150.2 0.7 0.9 l 18.7 112.8 l.O 10.4 16.6 20.6 
Germany, Fed. Rep. 7.79 6.50 6.98 6.08 77.2 148.9 0.7 0.8 114.6 108.4 8.9 12.5 20.5 19.3 
Greece 0.50 0.29 0.63 0.35 47.7 51.7 1.3 1.0 80.5 85.3 22.7 25.6 4.0 12.8 
Ireland 0.02 0.26 0.08 0.11 17.8 45.0 0.4 0.6 31.2 231.7 133.6 112.0 207.8 105.2 
Italy 3.91 3.69 3.96 3.92 48.9 101.5 0.8 0.9 101.2 95.5 7.2 11.3 8.3 7.1 
Luxembourg 0.03 0.02 65.2 99.4 0.6 0.5 - 100.0 100.0 
Netherlands 0.68 0.64 0.72 0.70 35.9 70.7 0.3 0.4 96.7 92.7 63.8 74.2 62.6 72.2 
Portugal 0.31 0.29 0.39 0.34 29.2 48.9 1.3 1.3 80.7 87.9 23.8 16.5 5.7 4.9 
Spain 3.16 1.72 3.22 1.76 61.9 66.4 1.2 0.8 100.7 98.7 0.9 7.4 1.6 6.2 
United Kingdom 4.24 3.14 2.97 2.52 36.0 65.5 0.4 0.4 146.5 126.3 10.6 26.7 39.0 42.0 



Other Europe 
Austria 0.29 0.26 0.47 0.41 42.5 81.9 0.5 0.5 62.8 64.4 55.5 56.2 29.2 32.0 
Finland 0.16 0.16 0.31 0.24 45.0 70.6 0.5 0.4 54.2 67.1 48.1 48.0 4.3 22.5 
Iceland 0.01 0.01 37.8 75.5 0.4 0.3 - 100.0 100.0 
Norway 0.07 0.07 0.21 0.17 35. l 60.0 0.3 0.3 33.8 43.5 71.0 66.4 14.3 22.8 
Sweden 0.48 0.75 0.62 0.51 51.5 90.8 0.4 0.4 80.5 149.8 57.7 55.2 47.4 70.1 
Switzerland 1.68 1.34 0.73 0.49 77.5 111.9 0.5 0.4 237.9 276.9 36.1 51.3 73.1 82.4 

Japan 14.19 22.30 15.02 23.03 92.0 276.6 1.1 1.6 97.0 98.1 3.6 2.1 0.6 0.3 

Others 
Australia 0.68 0.51 0.80 0.67 40.4 58.9 0.4 0.4 86.8 78.3 20.8 29.3 8.7 9.8 

N Israel 0.13 0.08 0.16 0.1 ] 31.8 35.5 0.6 0.4 81.6 74.9 23.6 43.3 64 24.3 
N 

New Zealand 0.02 0.05 0.12 0.13 27.5 55.7 0.4 0.5 18.1 43.1 84.1 60.6 12.4 8.6 -i 

South Africa 0.45 0.44 0.54 0.54 14.5 22.7 0.6 0.8 85.6 83.7 18.6 17.3 4.9 1.2 

Developing countries 

Latin America and 
Caribbean 

Antigua-Barbuda 8.6 13.5 0.8 0.4 - 100.0 100.0 
Argentina 1.50 1.68 1.55 1.74 40.6 79.7 1.4 0.7 99.2 98. l 1.8 2.9 1.0 1.1 
Bahamas 12.5 31.2 0.3 0.4 - 100.0 100.0 
Barbados 0.01 0.01 26.2 41.0 1.0 1.0 0.2 22.2 108.5 80.0 4 350.0 10.0 
Belize 8.8 11.3 0.8 0.9 71.9 58.8 30.2 43.2 2.9 3.3 
Bermuda 0.01 0.01 156.5 162.7 - 100.0 100.0 



Share in world total" Consumption Consumption Percentage ratio of 
per capita in GDP production imports exports 

production consumption (Constant (Percentage) to to to 
(Percentage) 1980 US$) consumption consumption productionb 

Country/area 1975 J 990 1975 1990 1975 1990 1975 1990 1975 1989 1975 1989 1975 1989 

Bolivia 0.02 0.01 0.05 0.02 7.5 4.0 0.9 0.6 38.7 57.7 61.3 42.3 
Brazil l.91 1.05 J.97 l.07 12.5 10.5 0.9 0.7 99.7 99.8 0.6 1.8 0.3 1.6 
Br. Virgin Islands 4.2 10.2 0.2 0.2 - 100.0 100.0 
Chile 0.21 0.14 0.23 0.18 14.9 20.4 1.2 0.7 95.8 80.6 4.5 20.3 0.3 1.1 
Colombia 0.4 I 0.41 0.42 0.42 12.5 19.6 l.1 1.1 99.9 97.8 5.3 4.4 5.2 2.3 
Costa Rica 0.05 0.04 0.06 0.05 22.2 24.6 1.5 1.4 72.9 81.3 60.4 62.5 45.7 53.8 

N Dominica 10.7 12.6 1.7 1.0 - 100.0 100.0 
N Dominican Rep. 0.01 0.03 0.06 0.05 7.6 I0.9 0.7 2.0 18. I 51. l 82.4 50.0 2.6 2.1 00 

Ecuador ().()9 0.03 0.16 0.10 15.7 13.5 1.5 1.2 58.3 34.9 43.9 66.4 3.7 3.8 
El Salvador 0.05 0.01 0.09 0.03 15.2 8.0 1.9 1.5 59. ! 54.9 59.3 62.2 31.3 31. l 
French Guiana 5.9 50.2 - !00.0 100.0 

Grenada 8.1 12.6 1.1 1.1 - 100.0 100.0 
Guadeloupe 0.01 0.02 27.6 79.3 0.8 ") ") 

~ ... - 100.0 100.0 
Guatemala 0.09 0.07 0.10 0.07 11.3 11.6 1.1 I. I 96.3 105.1 48.l 41.2 46. l 44.1 

Guyana 0.01 0.01 10.7 6.6 1.0 1.1 49.8 80.0 74.I 40.0 48.0 25.0 
Haiti 0.01 0.01 1.4 2.0 0.7 0.7 19.4 61.8 82.7 40.8 10.6 4.1 

Honduras 0.02 0.01 0.05 0.01 11.2 4.0 1.9 0.7 33.9 58.6 66. l 42. l 0.1 1.2 
Jamaica 0.02 0.02 6.1 10.0 0.3 0.7 11. l 27.9 92.9 80.1 35.6 28.7 
Martinique 0.02 0.02 36.8 105.4 0.9 2.2 - 100.0 100.0 
Mexico 1.52 1.09 1.54 1.11 17.0 18.6 0.8 0.7 101.4 98.8 0.4 2.3 1.8 1.0 
Montserrat 2.'i.6 17.6 1. 7 1.J - 100.0 100.0 



,• ... 
Neth. Antilles 0.01 0.01 23.4 50.4 0.4 0.5 - 100.0 100.0 

Nicaragua 0.01 0.02 0.07 0.08 19. l 30.0 18.1 28.6 81.9 71.4 

Panama 0.01 0.01 0.04 0.03 16.2 19.7 1.1 0.8 20.8 37.0 79.3 73.1 0.5 27.3 

Paraguay 0.05 0.05 0.06 0.05 14.2 18.8 1.3 0.4 84.4 88.1 15.6 12.1 0.3 

Peru 0.26 0.22 0.27 0.25 12.3 16.3 l.l 0.5 96.2 92.8 4.4 7.7 0.7 0.5 

Puerto Rico 3.19 2.65 0.13 0.21 30.3 85.0 0.8 1.4 

St Kitts-Nevis 9.5 17.8 1.1 1.0 - 100.0 100.0 

St Lucia 5.5 7.9 0.8 0.7 - 100.0 100.0 

St Vincent 0.7 3.4 0.1 0.4 - 100.0 100.0 

Suriname 10.2 6.0 0.4 1.1 - 100.0 l 0\).0 

Trinidad-Tobago 0.01 0.03 0.02 17.9 18.2 0.4 0.9 23.5 22.9 78.5 84.3 8.7 31.5 

US Virgin Islands 1.2 1.3 - 100.0 100.0 

Uruguay 0.04 0.07 0.05 0.08 12.7 40.0 0.4 1.2 77.4 85.0 23.0 17.2 0.6 2.7 

N Venezuela 
Iv 

0.59 0.29 0.63 0.31 34.2 23.2 0.8 0.4 95.6 93.5 4.5 6.7 0.2 0.2 
\0 

North Africa 
Algeria 0.05 0.06 0.35 0.29 14.8 16.8 0.8 1.2 15.3 19.7 84.7 80.4 0.1 0.4 

Egypt 0.14 0.06 0.17 0.13 3.2 3.7 0.9 0.3 86.3 43.9 16.2 64.1 2.9 18.2 

Libyan Arab 0.06 0.06 16.8 19.3 0.2 0.5 - 100.0 100.0 

Morocco 0.13 0.17 0. l 7 0.19 6.8 11.2 0.8 0.8 76.8 90.3 24.4 13.7 l.7 4.4 

Sudan 0.15 0.06 0.21 0.09 9.1 5.0 2.1 71.3 70.4 28.7 29.6 0.1 

Tunisia - 0.03 0.06 0.11 7.0 20.0 0.6 1.3 8.6 30.3 93.2 69.9 20.8 0.9 

Other Africa 
Angola 0.01 0.03 0.03 0.03 3.4 5.0 0.7 0.7 43.4 84.6 56.8 15.4 0.5 

Benin 0.01 0.01 2.4 2.6 0.8 0.7 - 29.1 100.0 70.9 

Botswana - 0.0 l 4.5 13.5 0.7 0.7 - 100.0 100.0 

Burkina-Faso 0.()] 0.01 1.2 2.0 0.7 0.7 - 100.0 100.0 

Burundi 0.7 0.9 0.4 0.5 - 100.0 100.0 



Share in world totala Consumption Consumption Percentage ratio of 
per capita in GDP production imports exports 

production consumption (Constant (Percentage) to to to 
(Percentage) 1980 US$) consumption consumption productionb 

Country/area 1975 1990 1975 1990 1975 1990 1975 1990 1975 1989 1975 1989 1975 1989 

Cameroon 0.02 0.01 0.05 0.06 4.5 7.8 0.7 1.0 42.9 10.0 51.1 90.4 4.0 
Cape Verde 2.1 5.2 0.7 0.7 28.2 57.3 71.8 43.2 0.8 
C. African Rep. 1.5 2.5 0.4 0.6 - 100.0 100.0 
Chad 0.7 l.l 0.3 0.4 -- 100.0 100.0 
Comoros 1.4 3.7 0.5 0.6 - 100.0 100.0 
Congo 0.01 0.02 4.7 13.1 0.5 1.5 - lCO.O 100.0 

N Cote d'Ivoire 0.03 0.01 0.09 0.08 9.0 9.5 0.7 1.3 30.5 14.6 69.6 86.3 0.3 6.3 
w Equatorial Guinea 0.5 0.4 100.0 100.0 0 -

Ethiopia 0.02 0.01 0.05 0.02 1.0 0.7 0.6 0.9 43.8 38.8 56.2 61.2 
Gabon 0.01 0.01 8.8 15.2 0.1 0.6 - 100.0 100.0 
Gambia 3.4 2.6 0.9 0.5 - 100.0 100.0 
Ghana 0.05 0.06 0.10 0.07 6.8 6.7 0.8 1.3 48.8 83.2 52.2 17.3 2.1 0.6 
Guinea-Bissau 0.5 1.4 0.2 1.2 - 100.0 100.0 
Kenya 0.03 0.03 0.07 0.05 3.4 3.2 0.8 0.5 52.1 58.0 52.5 42.5 8.8 0.9 
Lesotho 1.5 2.1 0.7 0.7 
Liberia 0.()1 3.9 2.4 0.6 0.7 12.3 27.3 87.9 72.8 1.6 0.4 
Madagascar - 0.01 0.02 0.03 2.2 3.2 0.6 1.8 - 52.7 100.0 47.4 0.2 
Malawi 0.01 0.01 0.02 0.01 2.2 2.1 I. I 2.0 74.8 83.4 30.9 21.6 7.7 6.0 
Mali 0.01 0.01 l.5 1.7 0.7 0.7 - 30.2 100.0 69.8 
Mauritania - ().()I 2.4 4.3 0.4 1.4 - 100.0 100.0 
Mauritius 0.()1 0.01 6.5 10.4 0.5 0.5 8.7 100.0 91.3 

~ 



Mozambique 0.10 0.01 6.2 1.5 0.4 1.5 - 100.0 100.0 

Niger 0.02 0.01 0.02 0.02 3.1 3.8 0.7 0.7 85.9 54.8 14.1 45.2 

Nigeria 0.38 0.13 0.84 0.20 8.5 2.7 0.6 0.2 46.0 62.4 54.0 37.6 0.1 

Reunion 0.03 0.04 48.3 88.7 1.4 2.2 - 100.0 100.0 

Rwanda 0.4 0.5 0.2 0.2 - 100.0 100.0 

Senegal 0.01 0.01 0.03 0.02 3.9 5.1 0.7 0.7 41.6 24.5 62.0 93.8 8.8 74.9 

Seychelles 10.0 24.7 0.7 0.6 76.6 69.9 23.4 30.1 

Sierra Leone 0.01 0.01 0.02 0.01 4.4 2.4 1.3 1.9 61.4 90.0 38.6 9.9 0.1 

Somalia 0.01 0.02 0.01 3.1 2.5 0.7 0.7 45.3 43.1 54.7 56.8 

Swaziland 7.4 9.5 0.7 1.0 - 100.0 100.0 

Togo 0.01 0.01 3.0 4.5 0.6 0.8 - 100.0 100.0 

Uganda 0.04 0.03 2.7 2.7 100.0 

U.R. of Tanzania 0.03 0.03 0.08 0.05 3.7 2.7 1.3 1.6 31.9 60.9 68.1 39. 1 

Zaire 0.11 0.04 0.19 0.08 5.8 3.3 0.7 0.7 60.3 45.3 39.7 55.3 1.3 
N 
w Zambia 0.01 0.01 0.04 0.02 5.8 3.0 0.7 0.2 29.4 33.3 70.6 66.7 
~ 

Zimbabwe 0.03 0.02 0.04 0.03 4.2 4.3 0.5 0.5 97.0 84.3 6.5 25.7 3.5 11.9 

South & East Asia 
and Oceania 

Afghanistan 0.01 0.03 0.01 1.2 0.8 42.7 54.6 57.3 45.5 

Bangladesh 0.10 0.07 0.11 0.08 1.0 1.1 0.6 0.7 89.9 83.8 10.4 16.3 0.3 0.2 

Bhutan 0.6 1.6 0.6 0.7 - 100.0 100.0 

Brunei 0.01 0.01 0.01 67.2 36.7 0.6 0.6 85.9 65.7 14.1 34.3 0.1 

flji - 0.01 5.3 12.6 0.3 1.1 ·- 60.2 100.0 39.9 0.3 

Fr. Polynesia - 0.01 25.8 48.9 0.4 0.7 - 100.0 100.0 

Hong i<ong 0.04 0.04 0.16 0.18 24.2 45.6 0.8 0.4 23.6 22.2 89.5 87.3 55.3 42.7 

India 0.93 1.29 0.98 1.25 1.1 2.2 0.6 0.5 96.9 104.3 6.5 5.4 3.5 9.4 

Indonesia 0.36 0.46 0.39 0.47 2.0 3.9 0.6 0.5 94.6 98.8 5.8 2.0 0.4 0.9 

Iran (Islamic Rep.) 0.25 0.81 0.82 0.96 16.7 25.0 0.5 0.3 31.3 85.3 69.0 14.8 1.0 0.2 



Share in world totala Consumption Consumption Percentage ratio of 
per capita in GDP production imports exports 

production consumption (Constant (Percentage) to to to 
(Percentage) 1980 US$) consumption consumption productionb 

Country/area 1975 1990 1975 1990 1975 1990 1975 1990 1975 1989 1975 1989 1975 1989 

Macau 0.01 0.01 15.6 21.2 40.5 29.4 62.8 98.4 8.3 94.7 
Malaysia 0.02 0.04 0.07 0.09 4.0 7.8 0.4 0.3 27.5 49.5 87.5 62.5 54.4 24.2 
Maldives 0.7 2.0 0.2 0.5 - 100.0 100.0 
Myanmar 0.02 0.01 0.03 0.01 0.6 0.3 77.0 60.5 23.0 39.7 0.4 
Nepal 0.01 0.01 0.5 1.1 0.3 0.6 - 100.0 100.0 
New Caledoni;i. - 0.01 22.9 84.2 0.3 1.8 - 100.0 100.0 

N 
Pakistan 0.14 0.33 0.18 0.42 1.7 5.1 0.7 1.1 80.9 79.l 20.5 21.6 1.8 0.9 

w Papua N. Guinea 0.01 0.01 0.02 0.02 5.7 6.3 0.7 0.7 70.4 79.5 29.6 20.5 N 

Philippines 0.39 0.29 0.41 0.32 6.6 7.7 1.0 1.1 98.5 89.7 1.6 11.3 1.2 
Rep. of Korea 0.87 0.97 0.89 1.00 17.3 33.9 1.6 0.9 100.3 98.3 1.2 2.5 1.5 0.9 

Samoa 0.8 2.3 0.1 0.3 - 100.0 100.0 
Singapore 0.01 0.03 0.02 0.04 7.6 20.1 0.2 0.2 58.2 83.5 314.3 205.0 468.4 225.8 

Solomon Islands 2.6 5.7 0.7 0.7 72.3 82.4 27.9 17.6 0.4 0.1 

Sri Lanka 0.01 0.02 0.6 1.8 0.3 0.5 25.8 16.7 74.4 84.1 0.8 4.5 

Taiwan Province 0.22 0.34 0.27 0.39 11.3 28.3 86.8 80 .4 16.7 12.6 4.0 2.3 

Thailand 0.24 0.21 0.34 0.25 5.6 6.6 1.0 0.5 71.7 87.6 29.0 14.3 1.0 2.1 
Tonga 2.3 2.1 0.4 0.3 - 100.0 100.0 
Vanuatu 5.2 6.6 0.3 0.5 - 100.0 100.0 

China 5.57 3.55 5.70 3.58 4.3 4.8 1.7 0.6 100.4 100.5 0.7 3.7 1.1 4.2 
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Others 
Bahrain 0.01 24.5 15.5 0.3 0.3 - 100.0 100.0 
Cyprus 0.01 0.01 0.02 0.02 17.9 46.3 l.O 0.7 39.9 49.2 60.6 95.9 1.3 91.6 
Dem. Yemen 1.7 3.3 0.7 J.0 16.4 9.9 83.7 90.5 0.6 4.5 
Iraq 0.1 (:, 0.15 o.n 0.28 13.7 21.6 0.7 0.6 74.9 54.9 25.2 45.2 0.1 
Jordan 0.05 0.02 0.04 5.0 13.5 0.7 1.1 2.1 122.7 153.9 90.9 2 721.5 92.6 
Kuwait - 0.01 0.()6 0.03 ?.9.6 24.9 0.2 0.3 25.0 100.0 98.6 94.3 
Lebanon 0.03 ().{J3 8.2 15.4 0.7 1.1 - 100.0 100.0 
Malta 0.01 (l.0 I 17.3 35.4 0.8 0.6 14.8 100.0 129.0 ... 296.1 
Oman 0.01 0.01 10.9 13.7 0.2 0.3 - 100.0 100.0 
Qatar 0.01 31.8 20.1 0.1 0.2 - 100.0 100.0 
Saudi Arabia 0.03 0.15 0.45 13.9 47.0 0.2 0.8 7.3 100.0 92.9 2.9 
Syrian Arab Rep. 0.()1 0.04 0.16 0.05 14.4 5.6 1.2 1.9 7.2 84.1 92.8 15.9 0.7 
Turkey 0.53 0.44 0.54 0.53 9.3 14. l 0.8 1.2 100.0 83.6 0.5 19.9 0.5 4.2 
U. Arab Emirates 0.07 0.04 0.10 0.07 t3x.2 68.8 0.5 0.5 75.0 55.5 25.4 48.7 0.5 7.5 
Yemen 0.01 0.06 0.04 8.2 7.4 2.4 0.7 21.3 100.0 78.7 
Yugoslavia 1.35 0.54 1.35 0.24 43. l 15.2 l.9 1.1 103.1 222.6 4.7 16. l 7.6 62.3 

Nm es 
"World totals include Eastern European countries and USSR. and shares were calculated at constant 1980 prices. 
b For somt countries/areas, the percentage ratios may exceed I 00 per cent owing to possible inclusion of re-exports. 

Soun:e: Based on data reported by national pharmaceutical manufacturers' associations: IMS. 1.Vorld Drug Market Manual, various is-
sues; United Nations trade tapes; estimates made by UNIDO. 

l 
' 
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Table A.2 Relative groivth and importance of the pharmaceutical 
industry in terms of value added in constant prices, by 
country, 1975 and 1988 

Relative growth 
index for the 
period 1975-88 Percentage 

share of the Index of 
Relative pharmaceutical relative 
to the industry in specialization 
growth Relative total chemical within total 
of total to the production manufactltring 
chemical growth 

Country/area production ofMVA 1975 1988 1975 1988 

Developed countries 

North America 
Canada 1.34 2.36 17.2 21.0 0.68 0.93 
United States 2.92 1.34 17.5 25.6 1.15 1.14 

EC 
Belgium 1.36 1.95 11.9 13.7 0.57 0.63 
Denmark 1.76 3.52 24.8 35.2 1.10 1.69 
Germany, Fed. Rep. 1.08 3.29 15.4 16.2 0.71 0.95 
Greece 0.99 0.34 19.5 19.5 0.79 0.59 
Luxembourg 
Netherlands 13.1 0.75 
Portugal 0.79 1.22 21.5 19.3 0.55 0.51 
Spain 1.19 1.14 19.7 20.5 0.72 0.63 
United Kingdom 2.86 15.91 15.3 23.4 0.92 1.46 

Other Europe 
Austria 5.52 2.10 10.9 18.2 0.33 0.38 
Finland 2.06 1.14 8.8 11.4 0.33 0.30 
Iceland 
Norway 4.14 23.79 4.5 12.5 0.14 0.44 
Sweden 1.87 6.87 17.1 24.4 0.60 0.99 

Japan 1.38 0.93 24.5 30.0 1.29 1.04 

Others 
Australia 0.89 1.24 17.6 17.0 0.59 0.53 
Israel 3.73 7.35 10.3 20.0 0.44 0.83 

•. New Zealand 3.26 10.3 0.23 0.28 

4 
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.JI'' 
Relative growth 
index/or the 
period 1975-88 Percentage 

share of the Index of 
Relative pharmaceutical relative 
to the industry in specialization 
growth Relative total chemical within total 
of total to the production manuf actu.ring 
chemical growth 

Country/area production ofMVA 1975 1988 1975 1988 

Developing countries 

Latin America and 
Carri bean 

Antigua-Barbuda 
Argentina 0.89 28.7 26.4 1.22 2.28 
Barbados 
Belize 
Bermuda 
Bolivia 25.9 0.60 
Brazil 26.7 13.1 1.33 0.72 
Brit. Virgin Isl. 
Chile 4.96 0.46 25.2 29.4 1.75 1.19 
Colombia 0.93 0.94 27.8 27.1 1.42 1.18 
Costa Rica 1.70 l.26 20.5 25.5 0.87 0.83 
Dominica 
Dominican Rep. 5.1 0.14 
Ecuador 0.12 0.15 38.5 23.0 0.78 0.44 
El Salvador 23.9 1.77 2.25 
French Guiana 
Grenada 
Guadeloupe 
Guatemala 0.43 37.3 46.8 0.78 0.57 
Honduras 0.36 0.78 35.2 20.9 0.60 0.47 
Martinique 
Mexico 0.42 0.90 23.7 15.2 1.25 1.03 
Montserrat 
Neth. Antilles 
Nicaragua 0.54 . 
Panama 1.06 3.12 14.9 15.6 0.54 0.78 
Peru 23.1 20.8 1.13 0.71 
St Lucia 
St Vincent 
Suriname 

i, Trinidad-Tobago 73.1 0.82 . ff -
• ! 
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Relative growth 
index for the 
period 1975-88 Percentage 

share of the Index of 
Relative pharmaceutical relative 
to the industry in specialization 
growth Relative total chemical within total 
of total to the production manufacturing 
chemical growth 

Country/area production ofMVA 1975 1988 1975 1988 

Turks & Caicos 
US Virgin Isl. 
Uruguay 38.7 1.70 
Venezuela 23.0 5.5 1.15 0.27 

North Africa 
Egypt 41.0 9.1 1.20 0.42 
Libyan Arab 
Tunisia 13.3 0.81 

Other Africa 
Botswana 
Burkina-Faso 
Cape Verde 
C. African Rep. 
Chad 
Comoros 
Congo 
Djibouti 
Equatorial Guin. 
Gabon 
Gambia 
Ghana 24.5 0.61 
Guinea-Bissau 
Kenya 1.04 0.42 14.6 14.8 0.90 0.47 
Madagascar 28.2 0.47 
Malawi 74.2 1.82 
Mauritania 
Mauritius 3.1 0.06 
Nigeria 19.0 1.63 
Reunion 
Rwanda 
Sao Tome & Prin. 
Senegal 

·- Seychelles 

i. 
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Relative growth 
index J or the 
period 1975-88 Percentage 

share of the Index of 
Relative pharmaceutical relative 
to the industry in specialization 
growth Relative total chemical within total 
of total to the production manufacturing 
chemical growth 

Country/area production ofMVA 1975 1988 1975 1988 

Sierra Leone 
Togo 
U .R. of Tanzania 1.1 0.03 
Uganda 
Zambia 24.06 2.1 14.2 0.10 0.44 

South and East Asia 
and Oceania 

Bangladesh 0.89 2.70 38.7 33.9 0.80 1.43 
Brunei 
Fiji 
Fr. Polynesia 
Hong Kong 0.85 0.67 21.2 18.9 0.20 0.12 
India 0.58 0.42 23.7 18.7 0.93 0.51 
Indonesia 1.18 1.17 21.1 26.2 0.49 0.51 
Iran (Islamic Rep.) 24.1 0.86 
Malaysia 0.65 1.22 6.1 3.4 0.14 0.14 
Maldives 
Nepal 0.43 
New Caledonia 
Papua N. Guinea 
Philippi P.es 3.84 2.14 23.5 36.9 0.66 0.78 
Rep. of Korea 0.93 0.75 27.7 25.6 1.67 1.03 
Samoa 
Singapore 44.5 1.09 
Solomon Islands 
Sri Lanka 16. l 0.16 
Thailand 40.7 8.5 1.20 0.33 
Tonga 
Vanuatu 

Others 
Bahrain 
Cyprus 12.0 0.18 
Dem. Yemen . . 

l 
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Relative growth 
index for the 
period 1975-88 Percentage 

share of the Index of 
Relative pharmaceutical relative 
to the industry in specialization 
growth Relative total chemical within total 
of total to the production manufacturing 
chemical growth 

Country/area production ofMVA 1975 1988 1975 1988 

Kuwait 
Malta 
Oman 
Qatar 
Saudi Arabia 
Turkey 17.7 0.71 
U. Arab Emirates 
Yemen 
Yugoslavia 0.78 0.98 19.7 17.2 0.81 0.68 

Note 
For the definitions of indicators, see footnotes on Table 2.2. 

Source: UNIDO Industrial Statistics Database; United Nations Statistical Office; 
estimates made by UNIDO. 
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Table A.3 Spearman rank correlationsa relating income and market 
size to ratios for production, consumption and trade, 
1989b 

Ratio GDP per capitac Population 

Production/consumption 0.2012* 0.6945* 
(150) (164) 

Imports/consumption -0.0325 -0.7309* 
(150) ( 163) 

Ex ports/production 0.5073* -0.1689 
(103) ( 108) 

Notes 
a Each of the three ratios was also regressed on per capita GDP and population. The 
results were qualitatively equivalent to the rank correlations shown here, but the 
goodness of fit was very low and coefficient estimates were highly sensitive to the 
choice of a particular year. 
b Figures in parentheses refer to the numbers of countries included. Asterisks denote 
statistical significance at the one per cent level. 
c In current US dollars. 

Source: See Table A.1. 
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Table A .4 Foreign subsidiaries and foreign research facilities of selected companiesa in industrialized coun
tries, I 987-9 

Ciba SmithKline 
Merck & Co Hoechst Glaxo Geigy Bayer Takeda Sandoz Beecham 

Country (USA) (FRG) (UK) (SW/) (FRG) (JAP) (SW!) (UK) 

Australia s s s S+R s s s 
Austria s s s s S+R s 
Belgium s s s s s s s 
Canada S+R s S+R S+R s S+R s 
Denmark s s s s s 
Finland s s s 
France S+R s S+R S+R s s S+R s 
Germany, Federal 

Republic of s x S+R S+R x S+R S+R s 
Greece s s s s s 
Ireland s s s s s 
Italy s s S+R S+R s s S+R s 
Japan S+R S+R R S+R s x S+R s 
Netherlands s s s S+R s S+R s 
New Zealand s s s s 
Norway s s s 



' 
Ciba SmithKline 

Merck & Co Hoechst Glaxo Geigy Bayer Takeda Sandoz Beecham 
Country (USA) (FRG) (UK) (SW/) (FRG) (JAP) (SW/) (Uf<) 

Portugal s s s s s s 
Spain S+R s S+R s s S+R s 
Sweden s s s S+R 
Switzerland S+R x x s 
United Kingdom S+R s x S+R s S+R x 
United States x S+R S+R S+R s S+R S+R s 
Others s s s s s s 

N 
~ ...... 



Boehringer Schering 
Roche J&J lngelheim /Cl Sankyo AG Fujisawa Shionogi 

Country (SW/) (USA) (FRG) (UK) (JAP) (FRG) (JAP) (JAP) 

Australia S+R S+R s s 
Austria s s S+R s 
Belgium s S+R s 
Canada s S+R s s 
Denmark s s s 
Finland s 
France S+R s s s s 

N Gennany, Federal 
.+:>.. 

Republic of s S+R s s s s N x x 
Greece R s s 
Ireland s s s 
Italy S+R s S+R s 
Japan S+R s S+R s x s x x 
Netherlands s s s s s 
New Zealand s s s 
Norway s 
Portugal s s s 
Spain s s s s 
Sweden s s 
Switzerland x S+R s s 



\ 

Boehringer Schering 
Roche J&J lngelheim IC/ Sankyo AG Fujisawa Shionogi 

Country (SW/) (USA) (FRG) (UK) (JAP) (FRG) (JAP) (JAP) 

United Kingdom S+R S+R s x s 
United States S+R x S+R s s s s s 
Others s s s s 



Tanabe 
Dow Akzo Seiyaku Sumitomo Sanofi Astra Solvay Otsuka 

Country (USA) (NL) (JAP) (JAP) (FRA) (SWE) (BEL) (JAP) 

Australia S+R s s s 
Austria s s 
Belgium s s s s x 
Canada S+R s s S+R 
Denmark s s s 
Finland s s 
France S+R s s s x s S+R 

IV Germany, Federal 
+>- Republic of S+R S+R s s s s .i:.. 

Greece s s s s 
Ireland s s 
Italy R s s s s 
Japan S+R s x x s s S+R x 
Netherlands R x s s s s 
New Zealand S+R s 
Norway s s s 
Portugal s s s 
Spain S+R s s s s 
Sweden s x 
Switzerland S+R s s s s 



Tanabe 
Dow Akzo Seiyaku 

Country (USA) (NL) (JAP) 

United Kingdom R s 
United States x S+R s 
Others s 

Note 
a For some companies not all subsidiaries are reported. 

Source: Companies' annual reports 1987, 1988 and 1989. 

Sumitomo Sano ft Astra 
(JAP) (FRA) (SWE) 

s s s 
s s S+R 

Solvay 
(BEL) 

s 
S+R 
s 

Otsuka 
(JAP) 

s 
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Table A.5 Foreign subsidiaries and foreign research facilities of selected companiesa in developing countries, 
1987-9 

Ciba SmithKline 
Merck & Co Hoechst Glaxo Geigy Bayer Takeda Sandoz Beecham 

Country/ area (USA) (FRG) (UK) (SW/) (FRG) (JAP) (SW/) (UK) 

Argentina s s s S+R s S+R 
Brazil s s s S+R s s s s 
Chile s s s 
China s s s 
Colombia s s s 
Cote d'Ivoire s 
Egypt s s s s 
Ho11g Kong s s s s 
India s s S+R s 
Indonesia s s s s 
Malaysia s s s s s 
Mexico s s s S+R s s S+R s 
Morocco s s 
Nigeria s s s 
Pakistan s s s s s 
Philippines s s s s 



Ciba SmithKline 
Merck & Co Hoechst Glaxo Geigy Bayer Takeda Sandoz Beecham 

Country (USA) (FRG) (UK) (SW/) (FRG) (JAP) (SW/) (UK) 

Republic of Korea s s 
Taiwan Province s s s s 
Thailand s s s s 
Turkey s s s s s 
Uruguay s s s 
Venezuela s s s s 
Others s s s s s s 

tv 
~ 
-! 



Boehringer Schering 
Roche .f &J lngelheim /Cl Sankyo AG Fujisawa Shionogi 

C ountryl area (SW!) (USA) (FRG) (UK) (JAP) (FRG) (JAP) (JAP) 

Argentina s s S+R s s 
Brazil s S+R s s s 
Chile s s 
China s s 
Colombia s s s s 
Cote d'Ivoire s 
Egypt s s 

~ 
Hong Kong s s s 

00 India s s s s 
Indonesia s s s 
Malaysia s s s 
Mexico s s s s 
Morocco s s 
Nigeria s s 
Pakistan s s s 
Philippines s s 
Republic of Korea s s 
Tai wan Province (""' s s s s s 0 

Thailand s s s 
Turkey s s 



' ... ,• 

Boehringer Schering 
Roche J&J lngelheim IC/ Sankyo AG Fujisawa Shionogi 

Country/area (SW!) (USA) (FRG) (UK) (JAP) (FRG) (JAP) (JAP) 

Uruguay s s 
Venezuela s s 
Others s s s 



Tanabe 
Dow Akzo Seiyaku Sumitomo Sanofi Astra Solvay Otsuka 

Country/area (USA) (NL) (JAP) (JAP) (FRA) (SWE) (BEL) (JAP) 

Argentina S+R s s s s 
Brazil S+R s s s s s 
Chile s s 
China s s s 
Colombia S+R s 
Cote d'Ivoire 
Egypt s s 

N Hong Kong S+R s s 
Vl 

India s s R s 0 

Indonesia s s s s 
Malaysia S+R s s s 
Mexico s s s s s 
Morocco s s 
Nigeria s 
Pakistan s s s 
Philippines s s 
Republic of Korea s s s s 
Taiwan Province s s s s s 
Thailand s s s s s 
Turkey s 



C ountryl area 

Uruguay 
Venezuela 
Others 

Note 

Dow 
(USA) 

s 
s 

Akzo 
(NL) 

s 
s 

a For some companies not all subsidiaries are reported. 

Tanabe 
Seiyaku 
(JAP) 

s 

Source: Companies' annual reports 1987. 1988 m1d 1989. 

Sumitomo 
(JAP) 

Sanofi 
(FRA) 

Astra 
(SWE) 

Solvay 
(BEL) 

Otsuka 
(.!AP) 
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Table A.6 Manufacturing and R&D costs as percentage of gross 
uutput,for selected industrialized countries, 1975 and 
the latest yeara 

1975 Latest year 
Cowury Inputs labour R&D Other Year Inputs labour R&D Other 

Australia 49.3b 23.8b 2.1 b 24.8b 1985 48.6 18.6 3.0 29.8 
Austria 67.9 17.5 4.4 10.2 1985 74.2 15.0 4.7 6.1 
Canada 43.1 21.4 2.7 32.8 1987 39.4 16.1 2.9 41.6 
Czechoslovakia 61.1 9.3 - 29.6- 19~9 72.2 9.0 - 18.8-
Denmark 40.3 27.5 8.6 23.6 1989 36.1 20.6 11.5 31.8 
Finland 37.0 23.0 10. () 30.0 1985 36.2 19.5 11.0 33.3 
Germany. 51.8 24.7 11.5 12.0 1988 36.2 22.0 16.1 25.7 

Fed. Rep. of 
Greece 52.8 18.7 - 28.8 - 1985 71.7 16.9 - l 1.4 -
Hungary 53.3 5.4 - 41.3 - 1989 57.0 7.3 - 35.7 -
Israel 58.8 16.J - 25.1 - 1987 51.5 24.5 - 2-HJ-
J:.ipan 37.3 12.4 5.7 44.6 1989 30.5 9.6 9.1 50.9 
Netherlands 1987 60.6 22.7 9..+ 7.3 
New Zealand 72.2 20.2 2.4 5.1 1986 75.2 13.9 - 10.9-
Norway 64.0 23.2 7.6 5.2 1987 57.8 16.4 9.3 16.5 
Portugal 53.5 23.6 0.1 22.8 1987 58.7 13.8 0.4 27. l 
Spain 67. l 15.8 -17.1- 1987 60.3 17.5 2.9 19.3 
Sweden 30.1 26.5 16.2 27.2 1987 22.7 16.6 27.0 33.7 
United Kingdom 48.6 16.9 7.5 27.0 1988 35.5 16.4 14.4 33.7 
United States 28.9 18.1 8.7 44.3 1988 29.5 12.9 10.8 46.9 

Notes 
a Figures are at CU!Tent prices. Concepts and definitions vary from country to 
country. UNIDO statisticians have reconciled these differences w!1encver possible. 
b Data reftr to 1976. 

Source: UNIDO, based on questionnaires received from national statistical o-.-fices, 
industriu! censuses and industry sources. 
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Table A.7 Cost structure in Argentina. 1977 and 1982 (per cent of 
operating revenues) 

Cost component 1977 1982 

Manufacture 45.1 50.l 
R&D 0.5 1.7 
Marketing 17.7 20.5 
Administration 20.6 11.5 
Other costs 6.0 29.l 
Profit and risk 10.0 -12.9 

Source: For 1977. UNIDO calculations based on data cited in UNCTC (1984); for 
1982, Asociaci6n Latinoamericana de Industrias Farmaceuticas (1983 ). 

Table A.8 Cost structure in Brazil, 1971, 1975 and 1984 (per cent 
of operating revenues) 

Cost component Locally-owned Foreign-owned 
firms firms All firms 

1971 1975 1971 1975 1971 1975 J984a 

Manufacture 29 27 36 34 35 33 35 
Marketing 29 35 28 27 28 28 21 
R&D 0 0 0 0 0 0 0 
Administration 7 4 5 6 6 6 6 
Other costs 5 3 4 4 4 4 22 
Operating profit 30 31 27 28 27 29 16 

Note 
a Consolidated costs for 48 pharmaceutical firms. 

Source: For 1971 and 1975, UNIDO calculations based on UNCTC (1984); for 
1984, UNIDO calculations from the Asociaci6n Latinoamericana de Industrias 
Farmaceuticas (1984). 
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Table A.9 Cost structure in Cameroon, 1989 (per cent of operating 
revenues) 

Cost component 

Manufacture 
R&D 
Marketing 
Administration 
Other costs 
Profit and risk 

Source: UNIDO. 

52.0 
0.6 
7.7 
7.1 

26.9 
5.7 

Table A.JO Cost structure in Cyprus, 1984 (per cem :Jj operating 
revenues) 

Cost component 

Advertising cost 0.4 
Other overhead costs 

(incl. operating profit) 17.3 
Wages of operatives 5.2 
Other labour cvsts 2. 9 
Intermediate inputs 74.2 

Source: Department of Statistics and Research, Ministry of Finance, Cyprus (1986). 
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Table A.11 Cost structure in Mexico, 1970 and 1975 (per cent of 
operating revenues) 

Cost component 1970 1975 

Manufacture 54 56 
Marketing 15 6 
R&D 0 0 
Administration 8 13 
Other costs 3 4 
Operating profit 20 21 

Source: UNIDO calculations based on UNCTC (1984). 

255 

Table A.12 Cost structure in Pakistan, 1981and1988 (per cent of 
operating revenues) 

Cost component 1981 1988 

Advertising, other selling costs 3.3 7.1 
Patent, copyrights/royalties o.sa 
Administrative costs 4.0 8.6 
Other overhead costs 

(incl. _Jerating profit) 30.2 16.2 
Employment 8.6 4.6 
Intermediate inputs 53.5 63.5 

Note 
a Includes overhead costs. 

Source: Federal Bureau of Statistics, Government of Pakistan (1984), Census of 
Manufacturing Industries 1980-81, Manager of Publications, Karachi and Pakistan 
and Gulf Economist, 11 March 1990. 
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Table A.13 Cost structure in the Philippines, 1985 (per cent of 
operating revenues) 

Cost component 

Manufacture 
R&D 
Marketing 
Administration 
Other costs 

Note 

Cost rangea 
Minimum Maximum 

58.6 48.4 
0.0 0.5 

33.0 30.6 
7 1 12.8 
: .3 7.7 

a Figures represent ranges across a heterogeneous sample of pharmaceutical firms 
engaged in both the local manufacture and importation of phannaceutical preparations. 
All firms are similar in that they do little research. 

Source: UNIDO calculations, based on Grabunada (1987). 

Table A.14 Cost structure in Singapore, 1986 (per cent of operating 
revenues) 

Cost component 

Marketing and sales promotion 1.7 
Other overhead costs 

Oncl. operating profit} 71.9 
Wages of operatives 1.6 
Other labour costs 3.1 
Raw materials 18.2 
Packaging 2.4 
Other inputs 

(fuel, electricity, water, transport) 1.2 

Source: Singapore Economic Development Board (1987), Report on the Census of 
Industrial Production, 1986. 
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Table A.15 Cost structure in Venezuela, 1978, 1983 and 1987 (per 
cent of operating revenues) 

Cost component 1978 1983 1987 

Manufacture 47.4 44.l 55.8 
Operational costs 44.l 42.7 37.4 
Operating profit 8.5 13.2 5.4 

Source: UNIDO cakuhaions, based on Asociaci6n Latinoamericana de Industrias 
Farmaceuticas, ( 1989). 

Table A. 16 Cost structure in Zimbabwe, 1980 and I 986 (per cent qf 
operating revenues) 

Cost componenta 1980 1986 

Advertising 4.7 3.0 
Royalties 0.3 0.6 
Other overhead costs 

(incl. operating profit) 31.4 7-7.3 
Employment 15.5 15.7 
Input materials 48.2 53.4 

Note 
a Data refer to the industries of pharmaceuticals, soap and detergents. 

Source: Zimbabwe Central Statistical Office (1988). 
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Table A.17 Global and regional sales of pharmaceutical preparations, 1975-90 (percentage of world sales of 
manufacturers' price) 

Region 1975 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990a 

North America 21.6 20.2 21.9 24.2 26.2 29.3 30.3 27.6 27.0 27.2 29.4 31. l 
West Europe 31.1 30.9 27.2 26.2 24.4 23.0 24.0 27.2 28.0 28.2 27.1 28.0 
East Europe 14.5 12.0 11.2 11.2 10.4 10.0 10.8 9.6 8.3 7.7 8.2 5.9 
Japan 8.0 12.0 14.1 14.5 15.5 14.8 14.3 17.5 18.9 19.9 19.1 18.4 
Other industrial countries 1.8 1.6 1.6 1.6 l.6 1.6 l.5 1.4 1.4 1.5 1.6 1.6 

Industrial regions 77.0 76.6 76.0 77.7 78.0 78.9 80.9 83.4 83.7 84.5 85.4 85.1 

Latin America 7.8 8.0 8.7 6.3 6.0 5.8 5.9 5.l 4.6 4.5 4.6 4.9 
Africa 2.8 2.6 2.5 2.5 2.5 2.5 2.4 2.2 1.4 1.3 1.2 1.2 
Asia 6.3 7.0 7.4 8.1 7.9 7.7 7.4 6.7 6.1 6.0 6.2 6.4 
China 6.0 5.7 5.3 5.4 5.6 5.1 3.4 2.6 4.2 3.7 2.6 2.4 

Developing regions 23.0 23.4 24.0 22.3 22.0 21. l 19. l 16.6 16.3 15.5 14.6 14.9 

World (US$ bn.) 42.9 79.0 81.5 82.7 85.7 88. l 93.0 112.9 135.8 154. l 163.5 172.7 

Note 
a Estimates. 

Source: UNIDO data base. 
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Lake, A. 74 rnetronidazole 38 
Lall,S. 114 Mevalotin 198 
Latin America 28 Mexico 24 

consurnpt~on 31, 33 concentration ratios 113 
exports 50 consumption 35, 44 
import dependency 52 cost structure 129, 255 
inflation 42 demographic trends 202 
production 23, 26 exports 65 

Lazarus drugs 182 foreign subsidiaries 75 
Lean, D. 160 market sales 56 
Lederle 198 policies 144, 173 
Leo 184 price controls 168-9 
Lepetit 80 product competition 111, 116 
leprosy 218 production 25, 55 

• Libyan Arab Jamahiriya 168-9 Microgenics 192 
licensing arrangements 189, 194 Minocin 109 

• . Lilly see Eli Lilly misoprostol, 104 
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molecular modification 206-7 
see also me-too drugs 

monoclonal antibodies I 02 
Monsanto 184 
Morocco 55, 113, 116, 144, 168-9 
multiple-source drugs 13 

see also generics 
multisource products see generics 
musculo-skeletal products 99 
mutagenicity 140 
Mylan Laboratories 181 

narcotics 220 
National Cancer Institute of the United 

States 188 
National Health Service, of the United 

Kingdom 150 
Neo-Codion 217 
Nepal 129, 168-9 
Netherlands 

"'lncentration ratios 113 
consumption 35, 36, 44 
demographic trends 202 
exports 64, 67 
generics 210 
parallel importing 62 
policies 142 
product competition 115 
production 22, 54 
profit 156 
public drug expenditure 47 
R & D expenditure 79 

net trade in pharmaceuticals 66-7 
neurological drugs see neurologicals 
neurologicals 99, 219 
new drug application (NDA) 93 
new chemical entity (NCE) see new 

molecular entity 
new molecular entity (NME) 219 

biotech-derived 102 
consensus NMEs 88 
effective patent life 94-5, 96, 208 
nationality 86 
pioneer drug 206 

New Zealand 18, 44. 54, 56, 113, 142 
nifedipine 38 
Nigeria49,55, 75, 144, 168-9, 198,202 
North America 

consumption 30 
exports 50, 63 
import dependency 52 

production 23, 26 
Norway 36, 47, 54, 67, 79, 142 
Nova 7, 184 
Novo-Nordisk 184, 187 
Nuprin 198 

Office of Health Economics 89 
Omnipaque 109 
Organization for Economic Co

operation and Development 
(OECD) 79 

Orion 80 
orphan drugs 17, 18 
Ortho-Novum 109 
Orudis 109 
Osteochin 24 
Otsuka 244 
over-the-counter (OTC) drugs 13, 15-

16, 35, 181 

Pakes, A. 158 
Pakistan 

concentration ratios 113 
consumption 44 
cost structure 129, 255 
demographic trends 202 
exports 67 
foreign subsidiaries 75 
generics 49 
policies 144 
price controls 168-9 
prices 38, 40 
product competition 116 
production 55 
transfer pricing 165 

Pakistan Pharmaceutical Manufacturers 
Association 165 

Panama 129 
papaverine 140 
paracetamol 83 
parallel imports 62 
parapharmaceuticals 13, 16 
patent brokering 178 
patent-expired drugs 83, 180 
patent-protected drugs 18G 

see also new molecular entity 
patents 

process 141-5 
product 141-5 
see also market exclusivity 

penicillin 83 
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Pepcid 198 
Persantin 109 
pertussis 15 
Peru 40, 44, 55, 75, 113, 129, 168-9 
Pfizer 108, 180, 198 
Pharmaceutical Company League 

Tables see Scrip 
pharmaceutical industries 

diversity 3-4 
features 1-2, 11, 21, 59-60, 61 
microeconomics 107-37 
origin 21 
typology 5-10, 12 

Pharmaceutical Inspection Convention 
(PIC) 148 

Pharmaceutical Manufacturers' 
Association (PMA), of the USA 
72,95 

Pharmaceutical Manufacturers' 
Association of the Federal 
Republic of Germany 121, 133 

pharmaceutical preparations 13, 30-31, 
50,52,61 

pharmaceutical products see 
biologicals; pharmaceutical 
preparations; medicinal chemi
cals; new molecular entities 

PJB Publications Ltd see Scrip 
Pharmacia AS 81, 184 
Pharmaprojects see Scrip 
Pharmatec 7 
Philippines 

concentration ratios 113 
consumption 44 
cost structure 127, 129, 256 
foreign subsidiaries 75 
generics 49 
policies 144, 162 
price controls 168-9 
prices 40 
product competition 116 
production 55 

pioneer drugs see new molecular 
entities 

plant size 122 
pneumonia 15 
Poland 24, 67, 224 
policies 139-73 

developing countries 69, 143-5, 
160-71 

essential drugs 208 

generics 47, 149, 150, 206-9 
harmonization 213 
industrialized countries 96, 142-3, 

151-60, 172 
patents 94-5, 96, 170, 173, 208 

poliomyelitis 15 
population growth and drug consump-

tion 201-6 
Portugal, 44, 54, 113, 142, 156, 210 
Practolol 100 
Pradhan, S. 165 
Praxis 7 
prescription drugs 13 
price controls 

developing countries 140, 143-5, 
166-71 

industrialized countries 56, 140, 
142-3, 150 

price index 37, 39, 40, 56 
prices36,37,38,42 
pricing see price controls 
Proctor & Gamble 187 
product competition 115-16 
product development see new molecular 

entity 
product differentiation see brand names 
product innovation see new molecular 

entity 
product lifespan 88 
product nomenclature 14 
product promotion 114, 159-60, 163, 

179,221 
production 21 

developing countries 54-5 
industrial countries 54 
leading suppliers 108 
see also gross output; value added 

profit margins see cost structure 
propranolol 38 
Proventil 109 
psycholeptics 45 
public drug expenditure 47-8 
Puerto Rico 25 
pyrantel pamoate 217 

quality assurance 28, 141, 146, 172 
Questran l 09 
quinine 83, 217 

rantidine 211 
R & D expenditure 79, 80 
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Redwood. H. 48, 75 
Regeneron 192 
regulation 

prnduction see Good Manufacturing 
Practices 

research 140, 172 
sales 151, 172 
systems 149, 152 

Reinhardt, V. 83 
Reis-Arndt, E. 86 
reproductive firms 5, 10 
research 

animal tests 93, 97, l 00 
anti-malarial 92 
clinical trials 93 
costs 91, 97, 218 
developing countries 194-5, 218-20 
formulations 99 
government-sponsored 90 
minimum threshold 90, 135 
operational spending 90, 91 
pre-clinical stage 93 
productivity 101 
rational methods 100-101, 159 
spending 88-91, 95, 134, 158, 252 
traditional methods 92 
usefulness 157 

research-based firms 5, 7, 10 
respiratory products 99 
rheumatoid arthritis 188 
Rhone-Poulenc 80, 108, 184, 192, 198 
Rigoni, R. 69 
Rocepin 109 
Roche 108, 184, 242 
Romania 224 
Rorer Group 81, 184 
Roussel Uclaf 80 
Rugby Laboratories 181 

salbutamol 38 
sales abroad 72 

see also exports; foreign sales 
Sandoz 108, 240 
Sankyo 192, 198, 242 
Sanofi 80, 184, 188, 244 
Saudi Arabia 

concentration ratios 113 
consumption 35, 44 
demographic trends 202 
exports 67 
foreign subsidiaries 75 

price controls 168-9 
product competition 116 

Schankerman,M. 158 
Schering AG 80, 242 
Schering-Plough 108 
schistosomiasis 218 
Scrip 35, 40, 42. 71, 76, 86, 87, 90, 99, 

102, 108, 134, 156, 165, 170, 
172, 184,214,219 

Searle GD 81, 184 
self-sufficiency 52, 67, 76 
Senior, I. 59, 72, 114 
Shaklee 192 
Shionogi 242 
Sigma Tau 80 
Singapore 55, 65, 162, 168-9, 256 
Singapore Economic Development 

Board 256 
single-source drugs 13 

see also new molecular entity 
Slatter, S. 114 
small and medium-sized firms see 

companies 
Smith, G. 36 
SmithKline Beecham 77, 108, 136, 180 
SmithKline Beckman and Beecham 

183, 198, 199,240 
Solvay 244 
Somalia 129 
South Africa 

concentration ratios 113 
consumption 44 
exports 67, 71 
product competition 116 
production 54 
profit 156 

Spain 24 
concentration ratios 113 
consumption 44 
exports 64, 71 
generics 210 
policies 142, 149-50 
product competition 115 
production 54 
profit 156 
public drug expenditure 47 
R & D expenditure 79 

Spearman rank correlation 56, 84, 239 
speciality chemicals 61, 83 
spectinomycin 217 
Squibb ER 81, 108, 136, 184 
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Sri Lanka 38, 129, 144 
state-ownership 199 
Statman, M. 158 
Sterling Drug 184, 188 
strategies 175-200 

developing countries 194-8 
generics 179 
informal alliances 186-9 
inter-firm coalitions 186-9 
marketing 1 79-82 
mergers and acquisitions 183-6 
product swaps 189 
research-based98-9, 101, 159, 176-

8, 194 
specialization 186, 187 
takeovers 183-6 

Sudan 55, lf 4 
sulfadoxamine 217 
Sumitomo 192, 244 
Sweden 

consumption 35, 36 
exports64,67, 70, 71 
policies 143, 148 
product lifespan 118 
production 22, 54 
profit 156 
public drug expenditure 47 
R&D88 
R & D expenditure 79 

Swiss Society of Chemical Industrie 
(SSCI) 121 

Switzerland 
consumption 35, 36 
cost structure 121 
exports 64, 67 
import dependency 52-3 
policies 143, 148 
production 22. 54 
public drug expenditure 47 
R&D87,88 
R & D expenditure 79 

Syntex 83, 180, 198 
Syrian Arab republic 55, 145, 168-9 
systemic antibiotics 44 
systemic antirheumatics 44 

Tagament 109, 136 
see also cimetidine 

Taiwan Province 
exports 65, 67 
policies 145, 162 

price controls 168-9 
product competition 116 
production 55 

Takeda 108, 192, 240 
takeovers see acquisitions 
Tanabe Seiyaku 244 
Tanzania, United Republic of 127, 129, 

145 
Tarii 81 
Tedec 192 
Temin, P. 173 
tenders 197 
Tenormin 109 
Terpone 217 
tetanus 15 
Thailand 

cost structure 129 
exports 65 
foreign subsidiaries 75 
patents 173 
policies 145, 162 
price controls 1 70-71 
production 55 

thalidomide 139, 172 
therapeutic ingredients see medicinal 

chemicals 
Thomas, L. 158 
thrombosis 193 
Tianjin 77 
tissue plasminogen activator 102 
Toyko Tanabe 81 
Tothema 217 
Toyo Jozo 81 
toxicity 140 
trade name see brand names 
trade restrictions 60 
traditional medicines 16, 194, 198 

see also parapharmaceuticals 
transfer pricing 38, 164-5 
Trinidad and Tobago 129 
troleandomycin 217 
trypanosomiasis 218 
Tsumura & Co. 81 
tuberculosis 15 
Tucker, D. 71 
Tunisia 55, 145, 170-71 
Turkey 

concentration ratios 113 
consumption 44 
cost structure 129 
exports 65 
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foreign subsidiaries 75 
price controls 170-71 
product competition 116 
production 24. 25, 55 

typology 
countries 8-9 
industries and products 13, 15, 16, 

18 

Unilab 198 
Union of Hungarian Pharmaceutical 

Industry 24 
United Kingdom 

concentration ratios 113 
consumption 34, 35, 44, 47 
exports62,64,70-71 
generic market 210 
policies 96, 143. 149-50 
prices 36. 149-50 
product competition 115 
production 22, 54 
profit 155-6 
R & D expenditure 79 
research 87, 88, 212 

United Nations Centre on Transnational 
Corporations (UNCTC) 253, 255 

United Nations Children's fund 
(UNICEF) 153 

United Nations Conference on Trade 
and Development (UNCTAD) 
153 

United Nations Development Pro
gramme (UNDP) 216 

United Nations Industrial Development 
Organization (UNIDO) 153 

United Nations Statistical Office 
(UNSO) 73, 79, 233, 238 

United States 
concentration ratios 113 
consumption 35, 44 
cost structure 121 
demographic trends 202 
export/production ratio 50 
exports 64, 72 
foreign subsidiaries 70, 71 
generic market 34, 210 
investment 73 
marketing expenditures 124 
net trade 66-7 
policies 143, 148 
product competition 115 

production 22, 54 
profit 155, 156 
public spending 47, 148 
R & D expenditure 79 
research 87, 88, 95 

United States Food and Drug Adminis-
tration see FDA 

Upjohn 108, 180 
Uruguay 55, 75, 129, 145, 170-71 
USSR 23, 30, 220, 224 

vaccines 15 
value added 26 
vasodilator, cerebral peripheral 44 
Vasotec 109 
Venezuela 

concentration ratio::. 113 
consumption 44 
cost structure 129, 257 
exports 67 
foreign subsidiaries 75 
policies 145 
price controls 170-71 
product competition 116 
production 55 

Vernon,J.95, 126, 158, 159, 160, 173 
vitamin C 83 
Voltaren 109 

Warner-Lambert 81, 108, 180, 198 
Waxman/Hatch Act 198 
Wells, N. 36 
World Bank 33 
World Drug Market Manual see IMS 

World Publications Ltd 
World Health Organization 18. 117, 

147, 153,216,217 
Certification Scheme 146 
Programme for Research and 

Training in Tropical Diseases 
218 

World Intellectual Property Organiza
tion 153 

World Pharmaceutical News see Scrip 
Wyeth Laboratories 198 

Xanax 109 

Yamanouchi 80, 192 
yellow fever 15 
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Yugoslavia 
cost structure 129 
exports65,66,67,71 
price controls 170-71 
price index 40 
production 25, 55 
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Zaditen 109 
Zaire 202 
Zantac 109 
Zeria Phanna 81 
Zimbabwe 129, 257 
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