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Abstract

Japan’s existing pharmaceutical industry was devastated in the Second World War. But
the industry recovered quickly, and in 1963, Japan had become the second largest
producer of pharmaceuticals after the United States. Unlike its automobile or
electroni_cs industries, however, Japan’s pharmaceutical industry did not become a
global leader. Japan remains a net importer of pharmaceuticals and few Japanese drugs
are found outside of Japan. The global pharmaceutical industry is led by firms from the

United States, the United Kingdom and Switzerland, rather than those from Japan.

This thesis traces the development of the Japanese pharmaceutical industry after 1945,
and offers several explanations for why it did not become a world-leading industry. It
uses two classes of medicines, antibiotics and anti-cancer drugs, as case studies for
exploring the overall history of the Japanese pharmaceutical industry. These case
studies were selected because of their importance to health outcomes in post-war
Japan. In the immediate post-war period, the leading causes of death in Japan were
infectious diseases such as tuberculosis, but in later decades, cancer morbidity and
mortality rose. Japan was found to be much more successful at developing antibiotics

than anticancer drugs.

This thesis shows that, while the Japanese pharmaceutical industry had caught up with
its Western counterparts by the mid 1970s, it did not exploit its potential to become a

global leader. A few of Japan’s leading pharmaceutical firms did develop blockbuster



drugs and expand overseas, but most firms remained domestically oriented. The major
reasons why Japan did not develop a strong pharmaceutical industry lay in the lack of
R&D incentives, the government’s protectionist policies, industrial structure, and
Japanese mediéal culture. Other reasons of secondary importance included the
industry’s historical origins in import houses, national differences in patterns of
disease, Japan-specific drug standards, and barriers to entrepreneurship among

university academics.



Acknowledgements

This thesis would not have been possible without the kind support of many individuals
and organisations. I would first like to thank my supervisors, Janet Hunter and Patrick
Wallis, for always parting generously with their time, for their close and patient
reading of the drafts, and for providing very helpful comments and support throughout

course of the PhD.

This thesis was supported generously by the Japan Foundation Endowment
Committee, the Wellcome Trust, the International Society for the History of Pharmacy,
and the Nathan and Jeanette Miller Center for Historical Studies and McKeldin
Library, University of Maryland. I am also very grateful for ﬁnancial support from the
LSE Radwan Travel and Discovery Fund, the LSE Research Studentship, and

University of London Central Research Fund.

I thank several Japanese pharmaceutical firms for providing information. The public
relations departments of Takeda Pharmaceutical Co., Sankyo Co., Banyu
Pharmaceutical Co., and Tanabe Seiyaku Co. sent me their corporate histories. Eisai
Inc. offered a number of books written by its founder. Morinaga & Co., Toray

Industries Inc. and Lion Corp. provided sources relating to penicillin production.

I am deeply indebted to many individuals who offered guidance on my thesis. I am

particularly grateful to Yui Tsunehiko of the Japan Business History Institute, Eisuke



Dait6 and Robert Kneller of the University of Tokyo, Ian Neary of the University of
| Oxford and Miyajima Hideaki of Waseda University, for providing valuable academic
advice and materials for the thesis. I also thank Kenjird Nagasaka, chairman of Banyu |
Pharmaceutical, P. Reed Maurer and Robert Neimeth, previous representati\"es of the
Pharmaceutical Manufacturers of America in Japan, Sapan Shah,l president of
Shionogi America, David Drutz, previous vice president of Daiichi Pharmaceutical,
and Naoko Wakao of Japan’s Cancer Patients Support Organization, for sharing their

experiences involving the Japanese pharmaceutical industry.

I thank Hiromi Inagaki, curator at the Naito Museum of Pharmaceutical Science and
Industry for locating materials on Army attempts to produce penicillin during World
War II. Thanks also to Eiko Sakaguchi, curator at the Gordon W. Prange Collection at
the University of Maryland, who helped me find archival material on penicillin
productibn during the Occupation era. I am grateful to Takeo Kubo, Director of the
Doshomachi Museum of Medicine for allowing me to consult material available at the
museum, and to John Parascandola, previously Chief of the History of Medicine
Division at the National Library of Medicine, who provided information relating to

penicillin in the early post-war period.

I benefited much from the comments offered at the Newcomen Dissertation
Colloquium sponsored by the Business History Conference, the Summer School
sponsored by the European Business History Association, and the PhD workshop

sponsored by European Association for Japanese Studies. I thank my friends in the



LSE Economic History Department for their comments and suggestions.

Finally, I would like to thank my family, without whose support none of this would

have been possible. This thesis is dedicated to my parents.



Table of Contents

LiSt Of FIGUIES ...ueecvirireceireeireeesesintesect et eresteseesaessesssessassnssesssessessesansassanssneness 10
List of Tables.....c.cccoervrvrrenrirennenes ............................................................................. 11
ADBDIEVIBLIONS ...ccvcvnnrrrrmsirmsisenniissisissisinctisitsesse st snsssissssaasis 12
CONVENTIONS ..eevververeererenernererstnstreeseeseeseessessesesssesessssssossessassesssessassnsssassessesasssessessasses 14
1 Introdﬁction ........................................................................................................ 15
Thesis ODJECLIVES ...cuciviriiiireiiiisriiinineieesinesesee st enas e ssssbesessessosassssssssseses 35
Thesis MEthOAOIOZY ...cvevvivirrerricriericririeieriresrreseesreseresesesaesae e e ssressessesassaeseassasees 36
SOUICES ...ccvveeurrerirrertrreeeteetesteeseetrestesseesaesaessaetaestssseassssssesseessessssessesssnssnsssesssases 39
Chapter OULIINE .......ccectirveeieienerereesieesreessnresreseseesreeesstesssnsesssesssesessesenseesssssnnessansnns 51
2 OVEIVIEW ChAPIET ....covvireririceerrirtirresceeseseesteseesseeseesseesseessnessnesansssesssssasssnesses 53

2.1  The Meiji Restoration and the Meiji pharmaceutical industry,
I868-1914 ..ot e stee e sse s s bresaeseesasssssessasssnessesnesens 56

2.2  The First World War and the birth of manufacturing pharmacy ................ 59

2.3 The Occupation era and the rebirth of Japan’s pharmaceutical industry,

TOA5-1952 ..ttt sttt 63
2.4  Import substitution policies in the 1950S.....cc.ccceevervrrvirrerncvrnreenrererennes 70
2.5  Volume-based growth under universal health care, 1961-1975 ................. 75
2.6  Transitions to quality based growth, 1975-1990.........cccccorrevrrervereriernnenes 87

2.7  Building a R&D intensive, global pharmaceutical industry, 1990-2005 ...97

2.8  Analysis of the overview chapter.........coccevevveveercrernrenierseeneesesrerseseenens 111



3 Antibiotics ChAPLET ...ccvcvviiererriirrieeerenseerete ettt eresrenosnsae s nsbees 121
3.1  Japan’s antibiotics sector during the Allied Occupation period............... 123

3.2  Building prodﬁction capacities and discovering new antibiotics,
195121961 ..ttt 144

3.3  Nurturing industry through process innovations and domestic demand,
1961= 1975 ettt resea et n s e as e ne 160

34 The maturation of the market and transition to product innovation,

19751990 ..eeeirrreineectreeeeeeeneresestse et esesesesae s sresess s sasassnsasaees 177

3.5 1990 ONWALAS ......coirrinirierireininre ittt esn s resr e nsnsnnes 195
3.6  Analysis of the antibiotics chapter.........ccccovvvinvincivinnicniinne 205

4  Anticancer drug Chapter......ccccecerriiiniiniinniiiictrer et 212
4.1  On anticancer drugs.......coceueerercrierecriiiecsenessnsseseeesseseseseessesesssessessessesaes 214
42 Predawn, BEfOre 1945.........ooommeerrssmeesesssssssssssssssssessssssssssssssssssssssssens 216
4.3  Beginnings, from 1945 10 1975.....coveorrverreeirerereeenrcnrnnesicesessesenesees 219
44  Aperiod of volume-based growth, 1975-1990 .......c.ccconiirivvnenivnicrnnne 235
4.5  Hollowing out, 1990 ONWAIAS ........cccereerrrererermreerereresseseresaeresesessssesssesennes 264
4.6  Analysis of the anticancer drug sector ................................................. 285

5 CONCIUSION ...otviririiiiiititt ettt 294

5.1  Reasons for the unrealised potential of the Japanese pharmaceutical

INAUSITY ..ttt ettt et e s e s ne s ssesreasaasres 297

5.2 Contributions to existing SCholarship..........cccvvuevecrrererenrsereseneereceeresenees 304
5.3  Future directions.........ccoeeevenmerririncinininiininsiinnccssesessessssessseesseesnens 313

PN o) o153 1 1a § b QOO 321
1 2310] VUo7 221 o)1 | 20O OSSO TERRORORRORE 337



List of Figures

Figure 1. Recovery of Pharmaceutical Production, 1940-1955..........cccceunenene 69
Figure 2. R&D Expenditures, 1960-1975 .......coovveeriiirercreirneeneeciieennecenenes 80
Figure 3. Value of Pharmaceutical Trade, 1955-1 080...eeeeeeeereenrrecnrnreceseenanee 81
Figure 4. Vaiue of Pharmaceutical Production, 1955-1980 .......coeveeervveernvrennen 86
Figure 5. Value of Pharmaceutical Production, 1970-i995 ............................... 90
Figure 6. Impact of Price Reductions, 1980-2005 ..........cccoevervcevrernrencernccnnnns 91
Figure 7. R&D Expenditures, 1975-1990 .......c.ocrunmeimniniiinenceiniccsecinenees 94
Figure 8. Value of Pharmaceutical Trade, 1985-2005.....cccccvveeerrrvrreeecrrrnrecrns 107
Figure 9. Penicillin Production and Prices, 1946-1951.........cccccveverinecennennen 134

Figure 10. Volume of Streptomycin Production, July 1950-December 1951 ..142

Figure 11. Value of Antibiotic Production, 1952-1962.........ccccevvvrvierinernennee 150
Figure 12. Value of Antibiotic Trade, 1950‘-1960 ............................................ 152
Figure 13. Value of Antibiotic Production, 1960-1975.........ccccevevreververrerrenene 171
Figure 14. Value of Antibiotic Trade, 1960-1975 .....ccccovevvirereerceerrerecreecneennes 174
Figure 15. Value of Antibiotic Production, 1975-1995......c.ccovvvemevrrenrereenenn 179
Figure 16. Value of Antibiotic Trade, 1970-1995 ........ccocenivinirnnccinicirninens 192
Figure 17. Value of Antibiotic Production, 1985-2005........c.cccceverrerrreruecrenennn 199
Figure 18. Value of Antibiotic Trade, 1990-2000 ..........cccourrerrrecrerrerrerreerervenne 202
Figure 19. Value of Anticancer Drug Production, 1955-1975 ........ccccevvennenee. 220
Figure 20. Deaths from Tuberculosis and Malignant Tumours ....................... 230
Figure 21. Value of Anticancer Drug Production, 1970-1995 ......................... 237
Figure 22. Value of Anticancer Drug Production, 1985-2005 268

10



List of Tables
Table 1: Main Countries where International Drugs have Originated ............. 112
Table 2. Members of the Japan Penicillin Research Association, 1946-1956 .136
Table 3 Significant Imports of Antibiotic Techhology after the Occupation... 149
Table 4. Antibiotics of Japanese Origin Marketed in Japan, 1961-1975 ......... 170
Table 5. Antibiotic Discoveries Originating from Japan, 1946 - 1995 ............ 190

Table 6. Anticancer Antibiotics Discovered in Japan...........c.ccceeververrerveererene 228

11



Abbreviations

BoJ
CANPS
EBC
FDA
FTC
GCP
GHQ
GLP
GMP
GPMSP

ICH

JARA

JPMA
MAFF
METI
MHLW
MHW

MIAC

Bank of Japan

Cancer Patients Support Organization

European Business Council

Food and Drug Administration

Fair Trade Commission

Good Clinical Practice

General Headquarters

Good Laboratory Practice

Good Manufacturing Practice

Good Post-Marketing Surveillance Practice

The International Conference on Harmonisation of Technical
Requirements for Registration of Pharmaceuticals for Human
Use

Japan Antibiotics Research Association

Japan Medical Association

Japan Pharmaceutical Manufacturers Association

Ministry of Agriculture, Forestry and Fisheries

Ministry of Economy, Trade and Industry

Ministry of Health, Labour and Welfare

Ministry of Health and Welfare

Ministry of Internal Affairs and Communications

12



MITI
MOF
MOSS
NCE
NRDC
OTC
PAL
PhRMA
PMA
SSM

STA

Ministry of International Trade and Industry

Ministry of Finance

Market-oriented and Sector-selective

New Chemical Entity

National Research and Development Corporation
over-the-counter

Pharmaceutical Affairs Law

Pharmaceutical Research and Manufacturers of America
Pharmaceutical Manufacturers Association

Specific Substance Maruyama

Science and Technology Agency

13



Conventions

This thesis uses the modified Hepburn system of romanisation, which follows
Kenkytisha's New Japanese-English Dictionary (3" and later editions). Macrons are
used to indicate long vowels, except for terms or phrases commonly anglicised such
as Tokyo or shogun. Macrons are not used for Japanese pharmaceutical firms as
these are generally anglicised, or for referencing Japanese names if these were not

used in the original English language work.

Names are presented in Western order, with given name first, followed by surname.
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1 Introduction

In 1945, Japan’s pharmaceutical industry lay in ruins, devastated by the Allied
bombings and the collapse of the Japanese economy. Most of the facilities for the
production of pharmaceuticals were out of operation. In any event, few Japanese
citizens had the financial capacity to purchase medicine. Moreover, Japan’s pre-war
industry had not been very large, at least in comparison with the pharmaceutical
industries of the more advanced Western countries. In the late 1940s, however, the
Japanese pharmaceutical industry began to re-emerge‘ with the aid of the American
Occupation authorities. American scientists provided their Japanese counterparts with
the materials and guidance needed to produce the first antibiotic, penicillin. By 1948,

Japan was self-sufficient in penicillin.

The penicillin venture during the Occupation period formed the foundations of Japan’s
post-war pharmaceutical industry. In subsequent years, Japanese pharmaceutical firms
diversified into other types of medicines. As Japan evolved into a developed economy,
pharmaceutical firms shifted from producing medicines to treat diseases of poverty to
those that treated diseases of affluence. The phenomenal growth of the Japanese
economy was accompanied by a similar expansion of the pharmaceutical market.

Japan has been the second largest pharmaceutical market in the world since 1963.

In the 1950s and 1960s, the Japanese government fostered the growth of the
pharmaceutical industry. The government encouraged Japanese firms to acquire

foreign technologies, sheltered firms from foreign competition, and subsidised

15



patients who purchased prescription medicines.! As Japan’s intellectual property
regime until 1975 allowed firms to imitate foreign drugs, Japanese firms developed

their industry by borrowing and modestly improving upon foreign technologies.

In the mid 1970s, the Japanese pharmaceutical industry opened up to the entry of
foreign pharmaceutical firms and became mdre research oriented. In 1975, the
government lifted restrictions on foreign direct investment in the pharmaceutical
industry, invited foreign firms to expand business in Japan, and exposed Japanese
firms to greater competition. In the following year, Japan’s intellectual property
regime was changed to discourage firms from 1aunching copies of existing medicines
and began to protect the discoveries of innovative drugs. Japanese firms began to
increase their investments in pharmaceutical R&D to develop original drugs. In the
1980s, the Japanese authorities further deregulated the market under pressure from the

United States and Europe.

Japan’s pharmaceutical industry was transformed in the 1990s, as firms intensified
their R&D orientation, expanded overseas, and rationalised and restructured their
operations. The harmonisation of Japanese pharmaceutical regulations with those of
the United States and Europe changed market dynamics, as Japanese drugs were now -
recognised abroad and vice versa. This led to an influx of foreign firms in Japan, and to
arise in the number of Japanese firms operating overseas. This move to globalise was

not just prompted by a search for larger markets. Japanese firms also hoped to obtain

! This thesis refers to the pharmaceutical industry in terms of the prescription drugs industry. Prescription drugs refer to
medication that can be purchased with a physician’s prescription.
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quicker drug approvals that were possible in countries such as the United States. As the
costs of R&D began to escalate in step with advances in science and technology, the

industry began to experience an unprecedented period of reorganisation.

Despite its remarkable growth since 1945, however, the Japanese pharmaceutical
industry has not become a world-leading industry. Japan has continued to be a net
importer of pharmaceuticals, and Japanese pharmaceutical firms are much smaller and
invest much less in R&D compared to their counterparts in the United States and
Europe. Few Japanese firms have launched global blockbuster drugs. Some Western
observers in the 1980s predicted that Japanese pharmaceutical firms would penetrate
global markets and achieve successes similar to Japanese automobile and consumer
electronics firms. While it is true that a handful of Japanese pharmaceuticai firms, such
as Takeda and Daiichi Sankyo, have become global players, the Japanese
pharmaceutical industry has remained relatively weak. Japan’s leading pharmaceutical
firms have a smaller workforce, invest less in R&D, and record much lower sales

compared to the leading global firms.

The experience of the pharmaceutical industry illuminates the paradox of Japan’s dual
economy. Japan has an internationally competitive tier of export industries, such as
carmakers aﬁd electronics, which coexist with non-compétitive industries such as
aluminium and food processing. While the Japanese pharmaceutical industry straddles
these two tiers, most firms exist in the second tier. Compared to many of the country’s

stronger industries, the Japanese pharmaceutical industry has been characterised by a
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. domestic orientation, heavy reliance on imports, and small to medium sized firms.

These phenomena require historical explanation.

In this thesis, I explain why Japan was unable to devélop a globally competitive
pharmaceutical industry, despite its success in developing other high technology
industries. No single factor explains why the Japanese pharmaceutical industry did not
become an export-oriented or world-leading industry. I consider a number of factors,
including government policy, industrial structure, and medical culture, that influenced
industrial development. I aim to provide a comprehensive, multifactorial explanation

for the relative weakness of the Japanese pharmaceutical industry.

My study of the Japanese pharmaceutical industry speaks to several broader themes in
Japanese economic history. It addresses the role of the state in late economic
development and the paradox of Japan’s dual economy. I also examine whether the
features of Japanese capitalism are conducive to the growth of a high technology
industry such as pharmaceuticals. The thesis also shows how Japanese firms have
responded to changes in intellectual property regimes and to the recent pressures of

deregulation and globalisation.
The pharmaceutical industry is an important field of study in its own right. Most

developed economies spend a substantial amount on health care and on medicines. In

2005, for example, OECD countries spent an average 8.9% of GDP on health care, of
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which 13.8% was spent on prescription drugs.? In Japan, health care spending
accounted for 8.2% of GDP, of which 17.0% was spent on prescription drugs.’
Morepvet, therapeutic discoveries launched by pharmaceutical firms have
revolutionised health standards and contributed significantly to economic

development and social welfare.

Historical works on the Japanese pharmaceutical industry

The Japanese pharmaceutical industry is an important topic, but very little has been
written on its history in either English or Japanese. The existing literature is largely
confined to company histories written by company employees. Takeda, Daiichi
Sankyo and Astellas and other leading Japanese pharmaceutiéal firms have published
such histories.* The in-house company histories are academically useful, as they
provide chronologies of firms and other factual information. But they do not engage in
rigorous analysis. The Japan Society for the History of Pharmacy published a history
of the industry in the mid 1990s.> Similar to the company histories, however, this work
was more descriptive than analytical. A recent volume by Takashi Nishikawa provided

an account of how the foundations of the post-war pharmaceutical industry were

% Average calculated from Organisation for Economic, Co-operation, and Development, OECD Health Data 2008: Statistics and
Indicators for 30 Countries (Paris: Organisation for Economic Co-operation and Development, 2008) in SourceOECD,
http:www.sourceoecd.org. It should be noted that the methods used to calculate figures vary according to country. In addition,
figures for prescription drug expenditures as a percentage of total health care expenditures are not available for all OECD
g:ountries. The average has therefore been calculated based on available figures.

Ibid.
* See for example, Takeda Pharmaceutical Co., Takeda 200-nen [200 Years of Takeda] (Osaka: Takeda Pharmaceutical Co.,
1984); Daiichi Pharmaceutical Co., Daiichi Seiyaku 90-nenshi [Daiichi Pharmaceutical, a 90 Year History] (Tokyo: Daiichi
Pharmaceutical Co., 2007); Sankyo Co., Sankyo 100-nenshi [Sankyo, a 100 year History] (Tokyo: Sankyo Co., 1999); Fujisawa
Pharmaceutical Co., Fujisawa Yakuhin 100-nenshi [Fujisawa Pharmaceutical, a 100 Year History] (Osaka: Fujisawa
Pharmaceutical Co., 1995); Yamanouchi Pharmaceutical Co., Yamanouchi Seiyaku 50-nenshi [ Yamanouchi Pharmaceutical, a
100 Year History] (Tokyo: Yamanouchi Pharmaceutical Co., 1975). Daiichi Sankyo and Astellas were both formed in 2005 as a
merger between Daiichi and Sankyo, and Fujisawa and Yamanouchi, respectively.
5 Nihon Yakushi Gakkai, Nihon Iyakuhin Sangyshi [The History of the Japanese Pharmaceutical Industry] (Tokyo: Yakuji
Nippdsha, 1995).
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created during the Occupation period.6 But such works are few in number.

In contrast, the histories of the pharmaceutical industries of other industrialised
countries have been the subject of extensive research. Thesé include both in-house and
scholarly company histories. There are also histories of pharmaceutical industries
written of single countries and cross-country comparative histories of the

pharmaceutical industry.

Most of the leading global pharmaceutical firms have published company histories.
Commissioned works include those by R. P. T. Davenport-Hines, Judy Slinn, ‘and
Edgar Jones and John Savage on Glaxo, as well as Edmund Pratt and Jeffrey Rodengen
on Pfizer.” There are also scholarly studies of individual pharmaceutical firms. Louis
Galambos’s recent work on the history of Merck, for example, demonstrated the
importance of networl;s in technological innovation. Galambos’s study is widely

respected in business history.®

In addition to company histories, there are histories of pharmaceutical industries in a
single country. These include works such as The British Pharmaceutical Industry since

1851 by T.A.B. Corley.’ In The Rise of Drug Manufacture in America, Glenn

¢ Takashi Nishikawa, Kusuri Kara Mita Nihon; Showa 20-nendai no Genfitkei to Konnichi [Looking at Japan from “Medicine™;
Scenes from the 1940s to the Present] (Tokyo: Yakuji Nippdsha, 2004).

? R. P. T. Davenport-Hines and Judy Slinn, Glaxo: A History to 1962 (Cambridge: Cambridge University Press, 1992); Edgar
Jones and John Savage, The Business of Medicine: The Extraordinary History of Glaxo, a Baby Food Producer, which Became
One of the World's Most Successful Pharmaceutical Companies (London: Profile, 2001). See also, Edmund T. Pratt, Pfizer:
Bringing Science to Life (New York: Newcomen Society of the United States, 1985); Jeffrey L. Rodengen, The Legend of Pfizer
(Fort Lauderdale: Write Stuff Syndicate, Inc., 1999).

# Louis Galambos and Jane Eliot Sewell, Networks of Innovation: Vaccine Development at Merck, Sharp & Dohme, and Mulford,
1895-1995 (Cambridge: Cambridge University Press, 1996).

% T. A. B. Corley, “The British Pharmaceutical Industry since 1851,” University of Reading Department of Economics, Working
Paper No. 404, 1999.
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Sonnedecker showed how the American industry was transformed from the small
handicraft enterprises that existed in the late 18™ century to the large, bureaucratised,
and mechanised businessgs inthe eariy 20™ century.'® Tom Mahoney also wrote on the
rise of the early American pharmaceutical industry through the developments of new

therapies at major firms such as Eli Lilly, Squibb, and Wyeth.11

These histories of national pharmaceutical industries have been complemented by
cross-country comparative histories. qu example, Jonathan Liebenau showed how
differences in medical science and practice impacted the development of
pharmaceutical industries in Germany, the United Kingdom and the United States.'?
Lacy Glenn Thomas illustrated how British policies strengthened the competitiveness

of the British industry over the French.!®

A recent work by Alfred Chandler examined the development of the American and
European pharmaceutical and chemical industries.™ Chandler discussed the Japanese
pharmaceutical industry in several paragraphs, but his treatment of the topic was

cursory and focussed on the partnerships between Japanese and American firms such

' Glenn Sonnedecker, The Rise of Drug Manufacture in America (Atlanta: Emory University, 1965). Sonnedecker illustrated
how, for example, industrialisation and scientific advances in organic chemistry, bacteriology, and pharmacology shaped drug
manufacture in the United States.

! Tom Mahoney, The Merchants of Life: An Account of the American Pharmaceutical Industry (New York: Harper & Brothers,
1959).

12 Jonathan Liebenau, “Industrial R&D in Pharmaceutical Firms in the Early Twenticth Century,” Business History 26, no. 3
(November 1984): 329-346. Liebenau has also written other cross-country histories of the pharmaceutical industry. See for
example, Jonathan Liebenau, “Ethical Business: The Formation of the Pharmaceutical Industry in Britain, Germany, and the
United States before 1914,” Business History 30, no. 1 (January 1988): 116-129.

1 Lacy Glenn Thomas, “Implicit Industrial Policy: The Triumph of Britain and the Failure of France in Global Pharmaceuticals,”
Industrial and Corporate Change 3, no. 2 (1994): 451-489. Other works by Thomas also emphasise the role of industrial policy in
shaping the pharmaceutical industry. See for example, Lacy Glenn Thomas, “Spare the Rod and Spoil the Industry: Vigorous
Competition and Vigorous Regulation Promote Global Competitive Advantage,” First Boston Working Paper Series 90-03, 1990.
14 Alfred D. Chandler, Shaping the Industrial Century: The Remarkable Story of the Modern Chemical and Pharmaceutical
Industries (Cambridge: Harvard University Press, 2005), 200, 237. Passing referenes to Japan are made on pages 189-190, 200,
237,270-271, and 273-274.
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as Takeda and Abbott, or Kirin Brewery and Amgen. Chandler noted that the Japanese
pharmaceutical industry did not become a global player like its consumer electr'onics
industry because of “barriers to entry.” Observing the difference between the strengths
of Japan’s consumer electronics industry and the weakness of its pharmaceutical and
chemical industry, Chandler argued that it was the timing of Japan’s entry into these

markets that dictated the different outcomes.

Chandler observed that the chemical and pharmaceutical industry emerged in the late
19™ century, whereas the consumer electronics industry emerged much later, in the
mid 20" century. He explained that when Japanese consumer electronic firms began to
export in the post-war period, it was relatively easy for new entrants to penetrate global
markets because the consumer electronics industry itself was young. In contrast,
Japanese pharmaceutical firms were unable to enter the markets dominéted by the

long-established European and American companies since the 1970s and 1980s:'®

The question of timing identified by Chandler helps to explain why the Japanese
pharmaceutical industry did not become a global leader, but it is not the only reason.
Chandler argues that Japan’s success in consumer electronics and relative weakness in
chemicals and pharmaceuticals “cannot be explained in terms of nation.al culture,
national political processes and institutions, or national educational irllstitutions.”16 In
this thesis, I argue that some of these factors did play a sigrﬁﬁcant role in shaping

Japan’s pharmaceutical industry. Chandler’s work tends to overlook important issues

** Ibid., 3-6.
% Ibid, 5.
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such as the role of state-industry relations in the pharmaceutical industry, the role of
smaller-sized firms in pharmaceutical innovation, and the role of culture in shaping

industrial development.

The historical literature on the pharmaceutical industry has focussed on a number of
themes, such as science and innovation, drug regulation, and the links between
academic and industrial research. For example, Alfonso Gambardella wrote on the
impact of technological advances on industrial structure, while Peter Temin wrote on
the motivations and implications of American drug regulation.!” Others such as John
Patrick Swann, Jeffrey L. Furman and Megan J. MacGarvie examined the American
history of cooperative research between universities and the pharmaceutical in‘dustry.18
This thesis engages with these themes and attempté to link the Japanese experience
with the growing body of literature on the history of the pharmaceutical industry in

other countries.

Non-historical works on the Japanese pharmaceutical industry
While the historical literature on the Japanese phannaceuticél industry remains sparse,
a number of non-historians have examined the Japanese pharmaceutical industry. The

volume of non-historical literature on the Japanese pharmaceutical industry has

1 Alfonso Gambardella, Science and Innovation: The US Pharmaceutical Industry During the 1980s (Cambridge: Cambridge
University Press, 1995); Peter Temin, Taking Your Medicine: Drug Regulation in the United States (Cambridge: Harvard
University Press, 1980). See also, Peter Temin, “Technology, Regulation, and Market Structure in the Modern Pharmaceutical
Industry,” The Bell Journal of Economics 10, no. 2 (1979): 429-446.

18 John Patrick Swann, “Universities, Industry, and the Rise of Biomedical Collaboration in America,” in Pill Peddlers: Essays on
the History of the Pharmaceutical Industry, eds. Jonathan Liebenau, Gregory J. Higby, Elaine C. Stroud (Madison: American
Institute of the History of Pharmacy, 1990), 73-90; Jeffrey L. Furman and Megan J. MacGarvie, “Early Academic Science and the
Birth of Industrial Research Laboratories in the U.S. Pharmaceutical Industry,” Journal of Economic Behavior & Organization 63
(2007): 756-776.
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burgeoned in step with the industry’s dramatic transformation since the 1990s. ' Much
~ of this recent literature has been written from the perspective of political economy, and
has emphasised issues such as industrial policy, R&D incentives, and international

competitiveness.

Scholars of the Japanese pharmaceutical industfy differ in their assessments of Japan’s
‘ perfomaﬁce in the pharmaceutical industry. Some emphasize the weakness of the
industry relative to its foreign counterparts, while others stress its phenomenal growth
over the post war period. Another group of scholars occupies a middle ground. It
should be noted that these assessments are situated along a continuum. As well, some

scholars may differ in their assessments, but share similar views on specific issues.

A particularly negative view of the industry has been put forth by Lacy Glenn Thomas.
Thomas argued that the Japanese pharmaceutical industry was dysfunctional, and
explored its “pathologies,” such as short product life, imitative drug development,
uncompetitive firms, and foreign exclusion. Thomas argued that the weak
performance of the Japanese pharmaceutical industry was the outcome of flawed
industrial policy.?* While Thomas does situate his analysis in a larger social context,

his explanation for the weakness of the industry is overly simplistic. Thomas’s account

1% past scholarship on the Japanese pharmaceutical industry revolved around topical issues of the time. Over the years, these have
evolved from writings on capital liberalisation and product patents to R&D, deregulation and industry reorganisation. Recent
works include, for example, Shin’ichi Ishii, “Kigyd no Gaiburenkei ni taisuru Ninshiki to Gaiburenkei no Jisshi: Sangakurenkei to
Iyakuhin Kigyd o Chiuishin to Shita Hikakubunseki [The Perception and Reality of External Collaborations: A Comparative
Analysis of University-Industry Collaborations in the Pharmaceutical Industry],” Keiei Kenkyii 53, no. 3 (2002): 205-217; Takuji
Hara, Innovation in the Pharmaceutical Industry: The Process of Drug Discovery and Development (Cheltenham: Edward Elgar,
2003); Rytihei Wakasugi and Harue Wakasugi, “Iyakuhin no Kenkyi Kaihatsu to Hseido [Pharmaceutical R&D and the Legal
System),” Mitagakkai Zasshi 99, no. 1 (April 2006): 57-74.

® Lacy Glenn Thomas, The Japanese Pharmaceutical Industry: The New Drug Lag and the Failure of Industrial Policy
(Northampton: Edward Elgar, 2001).

24



tends to be overly politicised, and he does not fully consider the impact, for example,
of national differences in patterns of disease, culturally distinct approaches to medical

therapy, or the lack of entrepreneurship among Japanese firms.

While softer in tone, Jeremy Howells and Ian Neary also adopted a pessimistic view,
and stated that the Japanese pharmaceutical industry suffered from “distant, controlled,
and reactive” government administration. >! Howells and Neary studied how
government industry relations shaped the UK and Japanese pharmaceutical industries.
They offered valuable insight into how government industry relations were influenced
by a complex combination of factors, including industrial stfucture, the international
orientation of industry, the domestic policy-making process, and external pressures
from foreign governments or industrial associations. In his study of the biotechnology
sector, Stephen Collins also argued that the Japanese bureaucracy was far less coherent

and effective in its planning, with much less presence than that of the United States.??

Other academics have provided a more positive assessment of the industry. Hiroyuki
Odagiri’s optimistic depiction of the Japanese pharmaceutical industry was much the
opposite of the account given by Thomas. While Odagiri acknowledged that the
Japanese pharmaceutical industry lagged behind its US and European counterparts, his
emphasis was on the industry’s accomplishments. He argued that the industry’s growth

was achieved through the entrepreneurial initiative of firms that adopted Western

21 Jeremy Howells and lan Neary, Intervention and Technological Innovation: Government and the Pharmaceutical Industry in
the UK and Japan (Basingstoke: Macmillan, 1995).

2 Steven W. Collins, The Race to Commercialize Biotechnology: Molecules, Markets, and the State in the United States and
Japan (London: RoutledgeCurzon, 2004).
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technologies, pursued their own innovations, and transformed their business in
response to evolving market conditions.2> But Odagiri’s work is slightly one-sided. He
does not elaborate upon why, for example, Japan’s pharmaceutical industry did not

become an export-oriented industry.

A middle ground has been established by authors such as Tomofumi Anegawa and
Michael Reich. These scholars do, however, lean toward a negative assessment of the
Japanese pharmaceutical industry. Anegawa argued that the Japanese pharmaceutical
industry succeeded in achieving phenomenal growth and contributing to the country’s
vast improvements in public health. But as the government failed to implement timely
policies and as firms failed to seek market opportunities abroad, the industry remained
dependent on the domestic market — comprised of firms that were smaller, less
profitable, and less R&D intensive compan;,d to its foreign rivals. Reich argued that the
Japanese pharmaceutical industry was shaped by a combination of public policies,
often through‘ indirect and unintentional means. While acknowledging tﬁat the
industry was domestically oriented, Reich argued that the industry’s globalisation had

been led by the entrepreneurship among Japanese firms.

Both Anegawa and Reich argued that while earlier government policies were effective
in nurturing the pharmaceutical sector, the government persisted with these policies

when they were no longer appropriate.?* In their view, the Japanese pharmaceutical

¥ Hiroyuki Odagiri and Akira Goto, Technology and Industrial Development in Japan: Building Capabilities by Learning,
Innovation, and Public Policy (Oxford: Oxford University Press, 1996).

* Michael Reich, “Why the Japanese Don't Export More Pharmaceuticals: Health Policy as Industrial Policy,” California
Management Review 32, no. 2 (1990): 124-150; Tomofumi Anegawa, “Sangyd Seisaku to shite no Seikd to Kisei Seisaku to shite
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industry developed a strong capacity for innovation.” But the government failed to
shift and update its policies to encourage the transition to a more mature
pharmaceutical industry based ‘on scientific innovation rather than the volume
production of imitative products. Scholars such as Anegawa and Reich argued that the
delayed shift in policymaking weakened the industry’s ability to respond to changes in

the market and compete with leading global pharmaceutical firms.

While Reich elaborates upon the combined effects of health and industrial policy, his
overemphasis on policy downplays the significance of other factors in the shaping of
Japan’s pharmaceutical industry. He does not, for example, sufficiently address the
impact of industrial structure, Japan’s medical infrastructure, or the lack of initiative
among Japanese firms to expand into overseas markets. Anegawa provides an
excellent account on how government policy, as well as lack of entrepreneurship, has

affected Japan’s pharmaceutical industry. But he neglects to address the impact of
medical culture or the R&D environment in contributing to the relative weakness of

the Japanese industry. This thesis attempts to address these issues.

The conclusions of this thesis largely support the views outlined by Anegawa and
Reich. It also provides different explanations for the performance of the Japanese

pharmaceutical industry. While the government’s health and industrial policies did

no Shippai [The Success of Industrial Policy and Failure of Regulatory Policyl,” Doraggu Magajin 43 (July 2000): 78-88,
Tomofumi Anegawa, “Nihon no Iyakuhin Sangyd: Sono Seikd to Shippai [The Japanese Pharmaceutical Industry: Its Success and
Failure],” Iry to Shakai 12, no. 2 (2002): 49-78. See also, Robert Neimeth, “Japan's Pharmaceutical Industry Postwar Evolution,”
in The Changing Economics of Medical Technology, eds. Annetine Gelijns and Ethan A. Halm, Committee on Technological
Innovation in Medicine, Institute of Medicine (Washington, D.C., National Academies Press, 1991), 155-168.

2 This view was echoed in other works, such as Elma S. Hawkins and Michael R. Reich, “Japanese-originated Pharmaceutical
Products in the United States from 1960 to 1989: An Assessment of Innovation,” Clinical Pharmacology and Therapeutics 51
(January 1992): 1-11.

27



undermine its potentials for growth, the underperformance of Japan’s pharmaceutical

industry was also due to multiple other factors.

On Japanese industrial policy

This thesis engages with the debate on the role of Japanese industrial policy in
explaining post-war economic growth. One viewpoint, often associated with Chalmers
Johnson, has argued that a strong and interventionist state was responsible for Japan’s
success. Johnson argued that a state-directed capitalism orchestrated primarily by the
Ministry of International Trade and Industry (MITI) played a central role in guiding |
Japan’s post-war economic development.?® But Johnson’s argument was problematic
for oversimplifying and exaggerating the role of the MITI. He tended to overlook
MITT’s failures in industries such as aluminium and petrochemicals, and understated
the importance of various other factors ranging from Japanese management styles to

collectivist culture.

Scholars such as Daniel Okimoto have expanded upon Johnson’s view, and have
argued that the relative effectiveness of Japanese industrial policy was supported by
other factors, such as the long-standing dominance of the Liberal Democratic Party in
the Japanese Diet, the relative weakness of labour based political parties, low military

expenditures, and a sizeable homogeneous popula’tion.27 But Okimoto did not address

% Chalmers A. Johnson, MITI and the Japanese Miracle: The Growth of Industrial Policy, 1925-1975 (Stanford: Stanford
University Press, 1982). The Ministry of International Trade and Industry, established in 1949, became the Ministry of Economy,
Trade and Industry (METI) in 2001. This thesis refers to the ministry of industry as the Ministry of International Trade and
Industry (MITTI) as the entity that governed Japanese industries for most of the post-war period.

2 Daniel 1. Okimoto, Between MIT] and the Market: Japanese Industrial Policy for High Technology (Stanford: Stanford
University Press, 1989). For other similar views, see for example, T. J. Pempel, Policy and Politics in Japan: Creative
Conservatism, Policy and Politics in Industrial States (Philadelphia: Temple University Press, 1982); John Zysman, Governments,
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the role of government policy on the pharmaceutical industry.

The view that industrial policy played a central role in Japanese economic
development has been challenged by scholars such as .Hugh Patrick and Phillip Trezise,
who argued that the drive and momentum of growth lay outside the realm of the
state. ® Proponents of this market-regulation thesis have asserted that Japan’s
economic development occurred through the growth of factor inputs, the dynamism of
the private sector, improved education, and amicable labour-management relations.
Other scholars provided alternative reasons for Japan’s so-called economic miracle.
David Friedman, for example, argued that Japanese economic development occurred
via small-scale firms that developed flexible manufacturing strategies, which featured

extensive and continuous product cha.nges.29

In debating the role of industrial policy on Japan’s post-war economic development,
both Johnson’s proponents and his critics referred mostly to the industries that were
regulated by the MITI. The Japanese pharmaceutical industry is an exception in that it
came under the jurisdi(;tion of the Ministry of Health and Welfare (MHW), a

bureaucracy with different priorities in policy.>® This thesis examines an industry that

Markets and Growth: Financial Systems and the Politics of Industrial Change (Ithaca: Cornell University Press, 1989).

28 Hugh Patrick and Henry Rosovsky, Asia’s New Giant: How the Japanese Economy Works (Washington, D.C.: Brookings
Institution, 1976). See also, Phillip H. Trezise, “Industrial Policy is not the Major Reason for Japan's Success,” Brookings Review
1, no. 3 (1983): 13-18.

¥ David Friedman, The Misunderstood Miracle: Industrial Development and Political Change in Japan (Ithaca: Cornell
University Press, 1988).

% One scholar, Gary Saxonhouse did touch upon the role of industrial policy on the pharmaceutical industry in the 1980s.
Saxonhouse argued that industrial policy did little in its development of this industry, noting that the government extended few
direct subsidies, R&D grants, or tax benefits toward industrial development. See Gary R. Saxonhouse, “Industrial Policy and
Factor Markets: Biotechnology in Japan and the United States,” in Japan's High Technology Industries: Lessons and Limitations
of Industrial Policy, ed. Hugh Patrick (Seattle: University of Washington Press, 1986), 97-133. The Ministry of Health and
Welfare, established in 1938, became the Ministry of Health, Labour and Welfare (MHLW) in 2001. This thesis refers to the
ministry of health as the Ministry of Health and Welfare (MHW) as the entity that governed the pharmaceutical industry for most
of the post-war period.
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lay outside the jurisdiction of the MITI and expands the discussion on the role of
Japanese government policy in industrial development. This thesis also challenges the
notion that state intervention led to the development of strong industries, as MHW

policies did not always result in industrial growth.

On late economic development

This thesis also builds upon the scholarship on late economic development. In the
1960s, Alexander Gerschenkron introduced the concept of “relative backwardness,”
and elaborated upon how late developing economies substituted for the missing
prerequisites of economic modemisatibn through banks or state intervention. He also
argued that different economies experienced different trajectories of growth according

to their level of development.!

Sipce then, the success of the East Asian economies and the struggles experienced by
the Latin America and African economies have prompted further scholarship on late
development. Many works have focussed on the role of the state in fostering the
growth of the late developing economies. A recent work by Mauro Guillén suggested
that countries experience both different paths and ends in development, and questioned
the idea of convergence.’? Scholars writing on the experience of the East Asian
economies, such as Alice Amsden, Ha Joon Chang, and Takashi Hikino, have

discussed the role of a highly interventionist state in economic development. Works on

3 Alexander Gerschenkron, Economic Backwardness in Historical Perspective: A Book of Essays (Cambridge: Harvard
University Press, 1962).

32 Mauro F. Guillén, The Limits of Convergence: Globalization and Organizational Change in Argentina, South Korea, and Spain
(Princeton: Princeton University Press, 2003).
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the East Asian experience have also tended to emphasise how industrialisation often
occurred through the borrowing of technologies from advanced nations, and how the
pursuit of incremental innovations led to different forms of cdrporate organisation.
Scholars of Latin America and Africa, such as Peter Evans or Robert H. Bates, have

often considered the multiple reasons for policy failure and underdevelopment.®

This thesis relates these concepts on late dévelopment to the development of Japan’s
pharmaceutical industry. Compared to earlier developers, Japan experienced a
different trajectory in creating a modern pharmaceutical industry. Over the decades,
Japan developed its industry via a strong developmental state, the borrowing of

technologies, and different forms of corporate organisation.

In studying the history of Japan’s pharmaceutical industry, this thesis also examines
the challenges of late developing economies in developing a high technology sector.
While scholars such as Amsden and Hikino have tended to refer to the state as a
monolithic entity, this thesis attempts to show how different roles of the state — such as
to promote industrial growth or improve public health — came into conflict under
different ministerial guidance. Moreover, few scholars have examined the evolution of
pharmaceutical industries from the perspective of late development. This thesis

engages in discussions over the speed of “catch-up” growth, the organisational

3 Alice H. Amsden and Takashi Hikino, “Staying Behind, Stumbling Back, Sneaking Up, Soaring Ahead: Late Industrialization
in Historical Perspective,” in Convergence of Productivity: Cross-national Studies and Historical Evidence, eds. William J.
Baumol, Richard R. Nelson, and Edward N. Wolff (Oxford: Oxford University Press, 1994), 285-315; Ha-Joon Chang, Kicking
Away the Ladder: Development Strategy in Historical Perspective (London: Anthem Press, 2002); Peter Evans, Embedded
Autonomy: States and Industrial Transformation (Princeton: Princeton University Press, 1995); Robert H. Bates, Markets and
States in Tropical Africa: The Political Basis of Agricultural Policies (Berkeley: University of California Press, 2005). See also,
Alice H. Amsden, The Rise of “The Rest”: Challenges to the West From Late-industrialization Economies (Oxford: Oxford
University Press, 2001).

31



structure of industry, and the role of the state in guiding industrial development. It also
claborates upon alternative paths to development; particularly on how a late
developing economy might catch up or surpass other economies in the newer,

knowledge intensive industries, which are based on non-indigenous technologies.

On New Institutional Economics

This thesis also draws upon the insights of New Institutional Economics to examine
how institutions shaped the history of Japan’s pharmaceutical industry. Douglass
North defined institutions as the "rules of the game," referring to the formal laws,
informal conventions, and codes of behaviour that shape human interaction. **
Proponents of New Institutional Economics such as Oliver Williamson and Avner
Greif have attempted to move beyond the limitations of neoclassical economics to
examine the role of legal, poli'.cical, economic, and social institutions in economic

performance.®’

The literature on New Institutional Economics is particularly helpful in examining
how Japan’s intellectual property regime impacted upon industrial development.' The
delayed adoption of product patents, for example, long discouraged firms from making
high R&D investments to pursue breakthrough discoveries. The thesis also indicates

how, at times, the lack of credible institutions — such as in drug standards or drug

 Douglass Cecil North, Institutions, Institutional Change and Economic Performance (Cambridge: Cambridge University
Press, 1990), 3.

3% -See for example, Oliver E. Williamson, Markets and Hierarchies: Analysis and Antitrust Implications (New York: Free Press,
1975); Avner Greif, Institutions and the Path to the Modern Economy: Lessons from Medieval Trade, Political Economy of
Institutions and Decisions (Cambridge: Cambridge University Press, 2006). See also, Ronald Coase, “The New Institutional
Economics,” AEA Papers and Proceedings 8, no. 2 (May 1998): 72-74.
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approval criteria — undermined the development of Japan’s pharmaceutical industry.

On the varieties of cépitalism

Scholars writing on the varieties of capitalism have often distinguished the liberal
market economies, such as Britain and the United Sta_tes, from the more coordinated
market economies, such as Germany and Japan..36 These works on the typologies of
capitalism have given rise to discussions on convergence. Some scholars, such as
Susan Strange and Philip Cerny, have suggested thaf the pressures of globalisation and
deregulation would lead to the erosion of the differences between countries.’’ On the
other hand, scholars, such as Vivien Schmidt, Peter A. Hall and David Soskice have
argued that the differences in political and economic institutions lead firms to generate

divergent responses and outcomes — and would limit convergence.*®

Japanese capitalism has been characterised by the long-term relationships of firms
with their employees, other firms, and government. These manifested during the high
growth rate period as distinct features of the Japanese economic system, such as
lifetime employment, keiretsu relationships, and strong state-industry relations.*

Scholars of Japan have debated whether the distinctive features of Japanese capitalism

% Ronald Philip Dore, Stock Market Capitalism: Welfare Capitalism: Japan and Germany Versus the Anglo-Saxons (Oxford:
Oxford University Press, 2000).

% Susan Strange, The Retreat of the State: The Diffusion of Power in the World Economy (Cambridge: Cambridge University
Press, 1998; Philip G. Cerny, “The Dynamics of Financial Globalization: Technology, Market Structure, and Policy Response,”
Policy Sciences 27, no. 4 (1994): 319-342.

% Vivien Ann Schmidt, The Futures of European Capitalism (Oxford: Oxford University Press, 2002); David W. Soskice and
Peter A. Hall, eds., Varieties of Capitalism: The Institutional Foundations of Comparative Advantage (Oxford: Oxford University
Press, 2001). Many scholars have written on this theme. See also, Colin Crouch and Wolfgang Streeck, Political Economy of
Modern Capitalism: Mapping Convergence and Diversity (London: Sage, 1997).

¥ Keiretsu refers to a form of Japanese corporate organisation that featured prominently up to the 1990s, where associated
member firms were generally centered around a main bank and held interlocking shares. Strong state-industry relations refer, for
example, in the government’s promotion of post-war industrial growth through industrial policies implemented via administrative
guidance.
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have been responsible for the country’s economic stagnation since the 1990s. A related
issue that has been discussed is whether — or to what extent — Japanese capitalism

might converge with the Anglo-Saxon style of capitalism.

Some scholars have argued that the distinctive features of Japanese capitélism are an
asset for Japan. For instance, Kozo Yamamura has argued that Japanese capitalism
would enable the country to develop a strong high-technology sector as the pace of
technological change slowed. Marie Anchordoguy, however, argued that the distinct
features of Japanese capitalism bécarne a disadvantage in the information technology
age. She argued that Japan’s economic system could not respond quickly and flexibly
to rapid, discontinuous, and unpredictable advances in science and technology or the
increasing pressures of globalisation.** Many viewed this as one of the main causes
for Japan’s weak performance after the 1990s. Scholars such as Stevén Vogel agreed
that the Japanese model needed to change, but stressed the limits of convergence with
American or British styles of capitalism.*! The experience of Japan’s pharmaceutical
industry largely supports this view, and illustrates that while Japanese capitalism was
suitable fqr earlier phases of development, it was less suitable in more advanced

phases of development.

This thesis studies how the specific features of Japanese capitalism, such as keiretsu

structures and government policies, shaped Japan’s pharmaceutical industry. Japanese

“ Marie Anchordoguy, Reprogramming Japan: The High Tech Crisis Under Communitarian Capitalism (Ithaca: Comell
University Press, 2005).

41 Kozo Yamamura and Wolfgang Streeck, The End of Diversity?: Prospects for German and Japanese Capitalism (Ithaca:
Comell University Press, 2003); Steven Kent Vogel, Japan Remodeled: How Government and Industry are Reforming Japanese
Capitalism (Ithaca: Cornell University Press, 2006).
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pharmaceutical manufacturers, for example, long maintained keiretsu relationships
with pharmaceutical wholesalers rather than vertically integrating. Japanese firms also
responded closely to changes in government policy. But in recent years, these features
of Japanese capitalism have become less important for leading Japanese
pharmaceutical firms that respond increasingly to American or European policies to
expand into overseas markets. This thesis considers the extent to which Japan’s
pharmaceutical industry might converge with leading Western pharmaceutical firms as

Japanese firms globalise.

Thesis objectives

This thesis aims to examine the historical causes for the relative weakness of Japan’s
pharmaceutical industry. Studying the weakness of this industry is important in
developing a deeper understanding of the Japanese economy. This thesis advances
several reasons, including government policy, industrial structure, and Japanese
medical culture, to help explain the why Japan was not able to develop a globally

competitive pharmaceutical industry.

It should be recognised that, in all developed countries, government policy plays a
central role in the shaping of any pharmaceutical industry. Not only do national
governments establish the legal definitions of pharmaceuticals, they grant approvals
for each product launch. In addition, national governments monitor all operations
beginning from pharmaceutical R&D, manufacturing, marketing, to pricing and

distribution. In addition, a country’s intellectual property regime and its degree of
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protectionism impacts industrial development. Industrial organisation and medical
culture also shape the development of a pharmaceutical industry. This is because firm
size often dictates the type and size of R&D activity possible and medical culture can
dictate the type of medicines in demand. Through the‘experience of the Japanese
pharmaceutical industry, this thesis seeks to provide a more comprehensive

understanding of the Japanese economy.

Thesis methodology

My research uses two classes of medicines, antibiotics and anti-cancer drugs, as case
studies for exploring the post 1945 history of the Japanese pharmaceutical industry. As
will be discussed below, my decision to adopt a medicines-based, rather than
company-based approach stems, in part, from the availability of sources. But a.
medicines-based approach is also useful, because it sheds light on the extent to which
the development of the industry was shaped by health needs at a given time, the
therapeutic attributes of certain medicines, and variations in 5pproaches to medical
treatment.

Demographic statistics indicate high mortality and morbidity rates from infectious
disease during the early post-war period, and for diseases of affluence in the more
recent period — leading to high demand for drugs to tréat these conditions. Infectious
disease, particularly tuberculosis, were the leading cause of death in the years after

World War II, while cancer has become the leading cause of death in Japan since
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1981.% Given that antibiotics were important in the early post-war period and
anticancer drugs became more important in subsequent decades, the two case studies
encompass the entire post-war period. This thesis examines how Japanese industry
responded to high demand conditions during earlier and later phases of the post-war

cra.

A case study of the antibiotics sector sheds light on the initial course of development in
Japaﬁ’s pharmaceutical industry — alongside economic trends, demographic change
and scientific/technological advances. In turn, a case study of the anti cancer drug
sector illustrates how the industry evolved in later years, in step with revisions toward
stricter regulatory guidelines for drug development, advances in drug discovery
methods, and globalisation. This approach also reveals how differences in therapeutic
attributes, as well as differences between older and newer drugs, influence market

dynamics.*

There are other feasons why a case study of the antibiotics éector and anticancer drug
sector will be helpful in examining the historical dynamics of Japan’s pharmaceutical
industry. Both sectors are large: Japan’s antibiotics and anticancer drug markets
remain the second largest in the world.** As the most produced and exported
pharmaceuticals in Japan for much of the post-war era, the antibiotics sector provides

an ideal forum to examine the acquisition of production as well as export capacities in

2 Ministry of Health, Labour and Welfare, “Deaths by Leading Cause of Death” Population and Households,”
http://www.stat.go.jp/english/data/chouki/02.htm, (accessed 1 December 2007).

“ For example, market dynamics differ markedly between chronic and acute ailments.

“ Datamonitor, “Japan — Antibacterial Drugs,” Industry Profile (London: Datamonitor, 2002); Datamomtor “Japan — Cancer

drugs,” Industry Profile (London: Datamonitor, 2002).

37


http://www.stat.go.ip/english/data/chouki/02.htm

the pharmaceutical industry. As Japanese pharmaceutical firms have launched globally
successful drugs in both sectors, a case study of antibiotics and anticancer drugs in
Japan will also shed valuable insight into evolution of pharmaceutical innovation in

Japan.

This thesis has selected different therapeutic sectors, rather than firms, to study the
history of the pharmaceutical industry. As mentioned earlier, adopting an
industry-level perspective and examining different therapeutic sectors was partly due
to the availability of sources. The adoption of an industry-level approach stems from
the lack of firm-level data available over the entire 1945 period. Opting for a
firm-based approach would also have required access to company archives. But access
to company archives has been notoriously difficult in the pharmaceutical industry.
While a more in-depth case study of individual pharmaceutical firms through company
archives might have provided a more insight into the motivations behind firm
behaviour, I have tried to supplement this by examining the experiences of several
firms through publicly available documents. These include scientific journals,
newspaper and magazihe articles, trade journals and company security filings — as well

as company histories.

While the types of information available in these sources were adequate enough to
follow'the drug development at individual firms, in many ways they do not provide a
comprehensive view of any given firm. However, it is debatable whether access to

corporate archives will prove easier in the future. Still, examining the industry through
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therapeutic sectors allows for qualitative data to supplement substantial gaps in both

industry-wide and firm-level data.

To a certain extent, the selection of specific firms for case studies in the antibiotics and
anticancer drug sector was also dictated by availability of sources. The firms selected
were those that developed the leading drugs during a given period. It is recognised that
they are not representative of the entire pharmaceutical industry; for the most part,
they showed the Japanese pharmaceutical industry at its best. But by selecting the
strongest of Japanese 'ﬁrms across time, the case studies should also provide a more
convincing explanation as to why — even with its bést pharmaceutical firms — Japan

was not able to develop a world leading pharmaceutical industry.

Sources

This thesis consulted a range of both archival and published sources from across
government, industry, and academia. Several interviews were also conducted. The
thesis follows the evolution of the Japanese pharmaceutical industry with

consideration to the strengths, weaknesses, and biases of source material.

Archival sources were primarily used to investigate efforts to build a modemn
pharmaceutical industry at the end of the war and during the Allied Occupation of
Japan between 1945 and 1952. This was done by looking at how Japanese firms
acquired antibiotic production capacities — with the help of the Japanese military,

American Occupation forces, and the Japanese government.
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Japanese military documents pertaining to penicillin production efforts up to 1945
were viewed at the Naito Museum of Pharmaceutical Science and Industry in Gifu
Prefecture, Japan. Sources consulted include memoranda by Katsuhiko Inagaki, who

led initial penicillin production efforts in Japan, minutes of the Penicillin Committee,

and writings by domestic scientists involved in production efforts.*’ These sources - -

proVided a detailed chronology of penicillin development in Japan.

The American Occupation forces played a fundamental role in establishing the
foundations of Japan’s post-war pharmaceutical industry. Memoranda,
correspondence, and official publications by the Public Health and Welfare Section of
the Occupation regime were consulted at the National Diet Library in Tokyo.*® The
Prange Collection at the University of Maryland provided a wealth of material
contained in popular. press and trade journals from the Occupation period.*’ The
Rutgers University Special Collections and University Archives held correspondence
between Japanese government and American scigntists regarding technology transfers

to Japan at the end of the Occupation era.*®

It is recognised fhat the official documents of the Public Health and Welfare Section

are biased in favour of the Occupation regime, and that this needs to be taken into

*5 Penicillin Papers, Naito Museum of Pharmaceutical Science and Industry, Kagamihara, Japan.

46 Papers on the Allied Occupation of Japan, National Diet Library, Tokyo, Japan.

7 Occupation-period Newspapers and Magazines, Gordon W. Prange Collection, University of Maryland Library, College Park,
Maryland, United States.

8 Selman A. Waksman Papers, Special Collections and University Archives, Rutgers University Library, New Brunswick, New
Jersey, United States.
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account when considering, for example, the discrepancies of statistical data between
Japanese sources. At the same time, however, much of the memoranda and
correspondence consulted were not public documents at thé time, and contained
detailed information on the motivations and actions of the American Occupation

authorities in building a modern pharmaceutical industry in Japan.

This thesis consulted a range of published sources. These included official government
publications, company documents, academic and trade journals, as well as the popular
press. Published government sources provided information on state administration as
well as statistical data on industry performance. While statistical information has been
compiled by various ministries, changes in government policy and industry trends are
summarised in Yakumu Koho [Bulletin of Pharmaceutical and Supply Bureau], a
MHW bulletin that records actions by the Ministry of Health and Welfare toward
pharmaceutical administration.* 'fhe publication also prdvides data on approvals
granfed for new drugs (New Chemical Entities) or manufacturing licenses granted.
Other MHW publications such as the Yakuji Kogyo Seisan Dotai Chosa Tokei [ Annual
Survey on Production in the Pharmaceutical Industry], Iyakuhin Sangyé Jittai Chésa
Hokoku [Report on the Status of the Pharmaceutical Industry] provide annual statistics

on industry. °* The former provide figures on production and trade according to

¥ Ministry of Health and Welfare, Yakumu K&hé [Bulletin of Pharmaceutical and Supply Bureau] (Tokyo: Yakumu K&hosha,
1949-2006).

% Ministry of Health and Welfare, Yakuji Kogyé Seisan Détai Chosa Tokei [Annual Survey on Production in the Pharmaceutical
Industry] (Tokyo: Yakugyd Keizai Kenkyiijo, 1953-1967); Ministry of Health and Welfare, Yakwji Kogyo Seisan Dotai Chosa
Tokei [Annual Survey on Production in the Pharmaceutical Industry] (Tokyo: Yakugyd Keizai Kenkyiijo, 1968-2000); Ministry of
Health, Labour and Welfare, Yakuji Kogyé Seisan Détai Chésa Tokei [Annual Survey on Production in the Pharmaceutical
Industry] (Tokyo: Jihd, 2001-2006); Ministry of Health and Welfare, Jyakuhin Sangyé Jittai Chosa Hokoku [Report on the Status
of the Pharmaceutical Industry] (Tokyo: Ministry of Health and Welfare, 1988-2000); Ministry of Health, Labour and Welfare,
Iyakuhin Sangyé Jittai Chosa Hokoku [Report on the Status of the Pharmaceutical Industry] (Tokyo: Ministry of Health, Labour
and Welfare, 2001-2006).
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therapeutic sector as well as production sites, while the latter provide detailed

information ranging from firm size, workforce, and market concentration.

There are several limitations with the figures contained in the Yakuji Kogyo Seisan
Détai Chosa Tokei and Iyakuhin Sangyé Jittai Chésa Hokoku. The first involves
production values contained in the Yakuji Kogyo Seisan Dotai Chosa Tokei. These
production values have been used as proxy measures for market size. It is recognised
that production values do not accurately measure market size, as they do not reflect
additional expenses such as handling, shipment, and warehousing, which are included
in sales values. However, production values are widely used as proxy measures in

Japan because historical sales figures do not exist for the pharmaceutical industry.

Other limitations with the production values also need be addressed. Production
figures contained in the Yakuji Kogyo Sez’sanv Dotai Chosa Tokei are based on
questionnaires sent via prefectural agencies to individual firms. This method of data
collection is subject to firm bias, as firms are likely to submit overly favourable values,
and as the stronger firms will be more likely to respond. Moreover, whil¢ production
values are lower than statistics for shipment values, it is not entirely clear how these
figures have been célculaféd — and there is likely to be considerable variation at
individual firms. Despite their weaknesses, however, these production values remain

the best indicators of industry-wide performance over time.

Similar limitations exist in statistics compiled in the Iyakuhin Sangyo Jittai Chosa

2



Hokoku, such as for firm size, workforce, and market concentration. These data are
collected from individual firms using questionnaires sent from prefectural agencies.
Asa fesult, not only are firms likely to submit favourable figures, but the data gathered
will also be more representative of firms willing and caf)able of sub?nitting strong
results. Data gathered are likely to present the Japanese pharmaceutical industry in a

slightly more positive light than its actual status.

As the Iyakuhin Sangyo Jittai Chosa Hokoku is not available prior to 1988, market
concentration data for the years between 1975 and 1994 were obtained from the Fair
Trade Commission (FTC).”! The statistics made available by the FTC are based on
responses to questionnaires sent to individual firms. These figures are also prone to
firm biases, as stronger firms may under-report figures and weaker firms may
over-report figures. The data are also based on submitted responses of production
values, which differ from actual sales figures and are subject to the idiosyncrasies of
calculation methods used at individual firms. Howe{/er, they remain the best historical

estimates of market concentration available.

Official prices for prescription drugs in Japan are available in three publications: the
Hokenyaku Jiten [Insured Drugs Almanac], Shakai Hoken Yakka Kijun [Insured Drug
List] and Yakka Kijun [Drug List].’> The first two are published by a pharmaceutical

publisher while the latter is published by a legal publisher, but there should be no

5! Japan Fair Trade Commission, Shuy Sangyd ni okeru Ruiseki Seisan Shiichiido [Concentration Ratio of Main Industries)
(Tokyo: Japan Fair Trade Commission, 1975-1994) http://www.jftc.go.jp/katudo/ruiseki/ruisekidate.html (accessed 1 June 2008).
%2 Yakugyd Kenkyii-kai, Hokenyaku Jiten [Insured Drugs Almanac] (Tokyo: Jihd, 1969-2006); Nihon Yakuzaishi-kai,
Shakaihoken Yakka Kijun [Insured Drug List] (Tokyo: Yakuji Nippdsha, 1977-2006). Shin Nihon Hoki Shuppan, Yakka Kijun
(Tokyo: Shin Nihon Hoki Shuppan,1965, 1968, 1972, 1975, 1977-2006).
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discrepancy in the figures, save for differences stemming from the month of
publication. Prices refer to fhe brand name drug by the original developer. While
official figures may differ from market prices, they are still relevant in indicating price
reduction trends or incentives to minimise investment risk by developing new drugs

with minimal innovative value and short product life.

Figures on pharmaceutical trade are based on trade statistics in the Tsiish6 Hakusho
[White Paper on International Trade] by the MITI, which differ slightly from figures
compiled by MHW in the Yakuji Kogyo Seisan Dotai Chasa Tokei.>> While the former
are based on customs declarations upon export or import, they latter are based on
questionnaires sent via prefectural agencies which ask firms applying for import or
export approval to provide expected import or export values. Although both figures
may reflect incentives to underreport, trade figures from the Tsiasho Hakusho are used
from the view that custom declarations are likely more accurate than responses for

expected import /export values.**

It should be noted that trade figures include both finished and bulk products. Japan has
historically relied on the imports of bulk products to produce finished products. Any
analysis based on imported values therefore obscures the degree of reliance on bulk

products, which are much lower in price compared to finished products.

%3 In Japan, white papers refer to reports published by government ministries that provide information on the current status of
relevant policy areas and address future agendas.

%% See Ministry of International Trade and Industry, Tsishd Hakusho [White Paper on Trade] (Tokyo: Okurashd Insatsukyoku,
1958-1973); Ministry of International Trade and Industry, Tsishé Hakusho [White Paper on Trade] (Tokyo: Gyosei, 1974-2000).
From 2001, this data has been available at Ministry of Economy Trade and Industry, Béeki Doko Détabésu [Database on Trends in

Trade], http://www.meti.go.jp/policy/trade_policy/trade db/html/0]1.html (accessed 12 May 2008).
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Figures for the pharmaceutical technology trade were collected from the Kagaku
Gijutsu Kenkyi Chosa Hokoku [Report on the Survey of Research and Developmept]
conducted by the Ministry of Internal Affairs and Communications (MIAC).”® Values
for technology trade refer to fees stemming from the use of patents, trademarks and
know-how. It should be noted that, the figures indicated are likely to be slightly lower
than actual figures, as the survey does not capture companies capitalised at less than
100 million yen, and because figures do not reflect the use of patents filed by Japanese
firms in overseas jurisdictions. The latter is particularly relevant for figures since the
1990s, as greater numbers of Japanese firms established overseas operations during

this time.

These figures need to be considered carefully. Due to different methodological
approaches, technology trade figures compiled by MIAC may overestimate
technology exports and underestimate technology imports compared to figures
compiled the Bank of Japan’s (BoJ) releases of Kokusai Shiishi Tokei Geppd (Balance
of Péyments Monthly].*® This is because the BoJ only includes foreign currency
payments made for the explicit purpose of technological assistance whereas the MIAC
includes paymeﬁts for the use of patents, know-how, technological guidance and

provision, and other technological assistance. Moreover, MIAC only collects data

55 Bureau of Statistics, Office of the Prime Minister, Kagaku Gijutsu Kenkyii Chasa Hokoku [Report on the Survey of Research
and Development] (Tokyo: Office of the Prime Minister, 1961-1984); Statistics Bureau & Statistics Centre of the Management
and Coordination Agency, Kagaku Gijutsu Kenkyii Chosa Hokoku [Report on the Survey of Research and Development] (Tokyo:
Management and Coordination Agency, 1985-2000); Statistics Bureau, Ministry of Internal Affairs and Communications, ed.,
Kagaku Gijutsu Kenkyii Chosa Hokoku [Report on the Survey of Research and Development] (Tokyo: Ministry of Internal Affairs
and Communications, 2001-2006).

% See Bank of Japan, Kokusai Shiishi Tokei Geppo [Balance of Payments Monthly] (Tokyo: Bank of Japan, 1966-2007).

45



from firms engaged in R&D activities, while BqJ data includes additional figures from
quasi-governmeptal research institutes as well as service and retail establishments.
BoJ ﬁgures thus tend to be lower than MIAC figures in technology exports,
particularly as the BoJ does not account for exports from “plants,” while BoJ figures
tend to be higher than MIAC figures for technology imports, because MIAC figures do

not include technology imports by quasi-governmental research institutes.”’

In general, combined figures for both prescriptién and over-the-counter drugs have
been used as proxy measures of the prescription drugs industry. This is partly because
the legal distinction between prescription drugs and over-the-bounter drugs was not
made until the “Basic Policies for Drug Manufacturing Approval” were introduced in
1967. But it is also because official statistics have not distinguished between
prescription and over-the-counter drugs in the post 1968 period, except for production
figures available in the Yakuji Kogyo Seisan Dotai Chosa Tokei. Production figures
after 1968 in this thesis therefore reflect the prescription drug sector, while trade and
R&D figures reflect the combined sectors. The use of combined figures, however,
should remain representative of general trends observed in the prescription drugs
sector, as prescription drugs account for the majority of the drugs in the

pharmaceutical industry.*®

57 For an explanation of differences between MIAC and BoJ figures, see Section 2, Chapter 3-1-1 “Wagakuni no Gijutsu Boeki no
D0okd [Trends in Technology Trade in Our Country],” in Kagaku Gijutsu Hakusho [White Paper on Science and Technology], by
Ministry of Education, Science and Culture (Tokyo: Ministry of Education, Science and Culture, 1984),
http://www.mext.go.jp/b_menu/hakusho/hakusho.htm (accessed 30 May 2008). .

%8 In value. See Ministry of Health and Welfare, Yakuji Kogyo Seisan Détai Chésa Tokei [Annual Survey on Production in the
Pharmaceutical Industry] (Tokyo: Yakugyd Keizai Kenkyiijo, 1953-1967); Ministry of Health and Welfare, Yakuji Kogyé Seisan
Détai Chésa Tokei [Annual Survey on Production in the Pharmaceutical Industry] (Tokyo: Yakugyd Keizai Kenkyijo,
1968-2000); Ministry of Health, Labour and Welfare, Yakuji Kogyd Seisan Dotai Chdsa Tokei [Annual Survey on Production in
the Pharmaceutical Industry] (Tokyo: Jihd, 2001-2006).
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The published corporate sources consulted in this thesis include company security
filings and business reports, which were used to obtain firm-level data.’® While the
information contained in these sources are biased to portray firms in a positive light,
they were used to obtain company data on sales, profits, workforée, and R&D data — as
well as outlines of individual company histories. Company histories have also been
consulted. While generally heavily biased to portray firms favourably, these
publicatjons have helped identify the nature and impact of government on individual
firms. Similarly, histories of industfy and professional organisations such as the Japan
Pharmaceutical Manufacturers Association (JPMA), the Japan Medical Association
(JMA) and various regional medical associations reveal the evolving concerns of the

respective organisations.*

I also consulted various academic journals dating from the late 1940s to 2000s.
Journals such as Iyaku Janaru [Journal of Pharmaceuticals] and Gekkan Yakuji [The
Pharmaceuticals Monthly] helped to ideptify the concerns facing the pharmaceutical
industry over the years, while others, such as the Journal of Antibiotics and Gann

[Cancer] helped to show the advances in drug development methods and techniques.®!

%% Company securities filings refer to the Yitka Shaken Hokokusho [Annual Securities Report] published by Okurash
Insatsukyoku.

% See for example, Japan Pharmaceutical Manufacturers Association, 10-nen no Ayumi [A 10 year History] (Tokyo: Japan
Pharmaceutical Manufacturers Association, 1978); Japan Pharmaceutical Manufacturers Association, “Seiyakukyd 20-nen no
Ayumi [A 20 year History of the Japan Pharmaceutical Manufacturers Association] (Tokyo: Japan Pharmaceutical Manufacturers
Association, 1988). Japan Medical Association, Nihon Ishikai Soritsu Kinenshi: Sengo 50-nen no Ayumi [Japan Medical
Association Anniversary Publication: A 50-year Post-war History] (Tokyo: Japan Medical Association, 1997).

¢! See for example, Iyaku Janaru-sha, fyaku Janaru [Joumal of Pharmaceuticals] (Osaka: Iyaku Janaru-sha, 1965-2006); Yakuji
Kenkytkai, Gekkan Yakyji [The Pharmaceuticals Monthly] (Tokyo: Yakugyd Jihdsha, 1959-2006). The Journal of Antibiotics has
changed names over the years. It began as Japan Penicillin Research Association, Penishirin Sonota no Koseibusshitsu [Penicillin
and Other Antibiotics] (Tokyo: Japan Penicillin Research Association, 1948-1950); Japan Penicillin Research Association,
Journal of Antibiotics (Tokyo: Japan Penicillin Research Association, 1951-1952). Thereafter, Japan Antibiotics Research
Association, Japanese Journal of Antibiotics Series A (Tokyo: Japan Antibiotics Research Association, 1953-1967); and Japan
Antibiotics Research Association, Japanese Journal of Antibiotics Series B (Tokyo: Japan Antibiotics Research Association,
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The latter publication was also used to identify the collaborative entities involved in

the development of specific therapies.

References to the Japanese pharmaceutical industry were also made in the popular
press. General newspapers and journals such as the Asahi Shimbun, Yomiuri Shimbun,
Aera, and Bungei Shunjii were consulted for this thesis.®* While popular publications
do ﬁave ideological biases, they helped ascertain key developments, public
perceptions, and the significance of industry to the broader economy. Diet proceedings
were examined to identify key debates on the pharmaceutical industry. 63 While
subject to personal biases,l articles and memoirs by entrepreneurs were covnsulted to
better understand the opportunities and risks felt by business leaders that lay behind

corporate responses to government policies.**

Several trade publications were cqnsulted as well. The two major annual trade
publications on the Japanese pharmaceutical industry are the Yakuji Handobukku
[Pharmaceutical Affairs Handbook] and Saikin no Shinyaku [New Drugs in Japan]
released by the industry research firms _J iho and Yakuji Nipposha, respectively.> The

former summarises key trends in government policy and industry performance while

1953-1967); Japan Antibiotics Research Association, Japanese Journal of Antibiotics (Tokyo: Japan Antibiotics Research
Association, 1968-2006). See also, Japanese Cancer Association, Gann: The Japanese Journal of Cancer Research (Tokyo:
Japanese Cancer Association, 1907-1984); Japanese Cancer Association, Japanese Journal of Cancer Research (Tokyo: Japanese
Cancer Association, 1985-2002).

2 Asahi Shimbun and Yomiuri Shimbun are daily newspapers with nation-wide circulation. Aera and Bungei Shunjii are
magazines that discuss current affairs.

€ See Kokkai Gijiroku Kensaku Shisutemu [Full-text Database System for the Minutes of the Diet] http:/kokkai.ndl.go.jp/
(accessed 1 July 2008).

® For example, Chobei Takeda, “Iyakuhin Yushutsu no Genjo to Mondaiten [The Status of Pharmaceutical Exports and its
Problems],” Keizaidantai Rengdkai 6, no. 8 (October 1958): 18-19; Benzaburd Katd, “Obei Kigyd no Kenkyi Katsudd o Shisatsu
shite,” Keidanren Geppd 11, no. 1 (January 1963): 44-47. Chobei Takeda and Benzaburd Kats were the presidents of Takeda and
Kyowa Hakko, respectively.

 Yakugyd Jihdsha was renamed Jihd in 2000. Yakugyd Jihosha, Yakwji Handobukku [Pharmaceutical Affairs Handbook]
(Tokyo: Yakugyd Jihdsha, 1968-1999); Jihg, Yakuji Handobukku [Pharmaceutical Affairs Handbook] (Tokyo: Jihd, 2000-2007);
Yakuji Nipp6sha, Saikin no Shinyaku [New Drugs in Japan] (Tokyo: Yakuji Nippdsha, 1950-2006).
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the latter introduces the key therapeutic attributes of recent drugs launched in Japan
and includes a summary development history. Both publications are descriptive: the
former is mainly sourced from government and private agencies, while the latter is
mainly sourced from scientific journals. The Yakuji Nenkan [Pharmaceutical Affairs
Annual] and Yakugyé Keizai Nenkan [ Annual on the Economics of the Pharmaceutical
Industry] are no longer in circulation, but they are similar in content to the Yakuji
Handobukku. These publications by Yakuji Nipposha were also consulted for data
between the 1950s and 1980s.°® In addition to statistical data, these sources were
particularly helpful in identifying prevailing concerns in the industry over the years,
such as safety and efficacy during the 1960s or capital liberalisation and product patent
protection in the 1970s. For comparative data, non-Japanese trade publicatiohs such as

Scrip and Datamonitor, among others, were consulted.®’

Unless otherwise stated, figures cited in this paper are given in real terms to better
evaluate long-run trends, for example, in production, R&D expenditure, and trade.
Nominal values have been converted into 2005 values using the consumer price index
(CPI). Figures in US dollars were converted into 2005 US dollars using CPI data
available from the U.S. Department of Labor, Bureau of Labor Statistics.® Figures in
Japanese yen were converted into 2005 yen with CPI data available from Statistical

Survey Department, Statistics Bureau, Ministry of Internal Affairs and

% Yakugyd Keizai Kenkyiijo, Yakuji Nenkan [Pharmaceutical Annual] (Osaka: Nihon Yakugyd Shimbunsha, 1951, 1957, 1961,
1964); Yakugy® Keizai Kenkyiijo, Yakugyo Keizai Nenkan [Economics of the Pharmaceutical Industry Annual] (Tokyo: Yakuji
Nipposha, 1967, 1971, 1979, 1984, 1987).

" For example, Robert Tulloch, Pharmaceutical Markets in the Pacific Rim, Scrip Reports (Richmond: PJB, 1995); Datamonitor,
“Japan — Pharmaceuticals,” Industry Profile (London: Datamonitor, 2002).

8 U.S. Department of Labor, Bureau of Labor Statistics, “Consumer Price Index History Table,” U.S. Department of Labor,

http://www.bls.gov/cpi/home.htm (accessed 1 July 2008).
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Communications.® CPI figures have been used for conversion as a widely used
measure that reasonably reflects the changes in prices over time. Nominal values are

given in the footnotes and the appendix.

Interviews and correspondence were also conducted with company executives. While
this thesis is not based primarily on oral histories, interviews and correspondence
helped illuminate published archival sources and strengthen analyses from my
research findings. More specifically, they helped ascertain major shifts in the research
orientation and the international competitiveness of the Japanese pharmaceutical
industry as firms responded to changes in government policy as well as

scientific/technological advances and globalisation.

Key individuals interviewed included Kenjird Nagasaka, chairman of Banyu
Pharmaceutical, who oversaw the firm’s transformation from a small, family run firm
into Merck Japan. Nagasaka also played a central role in the distribution reforms in the
pharmaceutical industry in the 1990s, and provided a detailed ‘account of the
challenges of deregulation and internationalisation facing Japanese firms. Sapan Shah,
president and CEO of Shionogi America and David Drutz, former vice president of
Daiichi Pharmaceutical in the United States, shed light on recent developments in
industry from the viewpoint of non-Japanese nationals employed at Japanese |

pharmaceutical firms.

 Statistical Survey Department, Statistics Bureau, Ministry of Internal Affairs and Communications, “General Index
Excluding Imputed Rent for Japan,” Ministry of Internal Afffairs and Communications,

http://www.e-stat.go.jp/SG1/estat/List.do?bid=000000730006&cycode=0 (accessed 1 July 2008)
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Robert Neimeth and P. Reed Maurer provided the perspectives of foreign firms
conducting business in Japan. Both individuals were previously representatives of the
Pharmaceutical Research and Manufacturers of America (PhRMA, the American
industry association) in Japan.”® Neimeth and Maurer elaborated upon the changing
dynamics éf the Japanese pharmaceutical industry and the challenges of operating in

Japan as executives at leading foreign pharmaceutical firms.

Other individuals consulted included Valdis Jakobsons, chairman of Grindeks, and
Naoko Wakao, representative of Japan’s Cancer Patients Support Organization
(CANPS), who provided written responses to letters of enquiry}.7l Through the
experience of a Soviet firm, Jakobson described how technology transfers to Japan
were arranged in the late 1960s, while Wakao explained how patient organisations

worked to obtain Japanese approval of new therapies already recognised overseas.

Chapter outline

The thesis is organised into five chapters. This introductory chapter has offered a brief
introduction to the thesis. It began by highlighting the aims and significance of this
research, then provided an overview of the existing li;terature. This was followed by a

discussion of the thesis methodology and limitations with the sources. It concludes by

™ Robert Neimeth was exccutive vice president of Pfizer and was involved with Pfizer’s operations in Japan for over 20 years. He
served as chairman of the Japan Committee of the Pharmaceutical Manufacturers of America (PMA, now PhRMA) from 1991 to
1993. P. Reed Maurer was vice president of Eli Lilly Japan and Merck Japan, and has worked in the Japanese pharmaceutical
industry since 1970. He was the first representative in Japan for PhARMA.

" Grindeks is a pharmaceutical manufacturer that was once a part of the Institute of Organic Synthesis in Latvia. In the late 1960s,
this organisation provided Japanese firms with the technology to produce an anticancer drug.
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providing an outline of the thesis chapters.

The following chapter provides a historical analysis of the Japanese pharmaceutical
industry. It examines why this industry remained relatively weak, both in comparison
with global leaders and with other Japanese industries. It follows the evolution of
Japan’s pharmaceutical industry across several phases of development, from its origins
in the late 19" century to a modern industry in 2005. The chapter closes by sﬁggesting

several reasons for the underperformance of Japan’s pharmaceutical industry.

Chapter 3 and Chapter 4 present the studies on the evolution of Japan’s antibiotics
sector and anticancer drug sector, respectively. Each chapter follows the evolution of
the therapeutic sector across several stages of development. Case studies. of drug_
development at individual firms are used to gain a more intricate understanding of firm
behaviour in response to government policy and changing market conditions. While
Chapter 3 provides several explanations for the strong performance of Japan’s
antibiotics sector, Chapter 4 offers several reasons for the weak performance of

Japan’s anticancer drug sector.

Chapter 5 is the conclusion of the thesis. The chapter opens with a summary of the
reasons for the relative weakness of Japan’s pharmaceutical industry, based on the
studies of the antibiotics and anticancer drugs sectors. This is followed by a discussion
on the contributions of this research to existing scholarship. The chapter closes by

considering possible options for future research in this area.
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72 -Overview chapter

From the ashes of World War II, Japan’s pharmaceutical industry} has experienced
phenomenal growth. Japanese firms were able to catch up with leading global firms, in
terms of their ability to discover drugs. But while Japanese pharmaceutical firms were
able to develop a highly profitable domestic industry, relatively few firms succeeded in
international marke'ts.72 In the early twenty-first century, the Japanese pharmaceutical
industry remained much smaller and more domestically-oriented compared to its
counterparts in the United States, Bﬁtain or Switzerland.7‘3 The failure of the Japanese
pharmaceutical industry to become a global leader is striking, given the strong

performance of Japanese automobile or electronics firms in the global market.

This chapter surveys the history of Japan’s pharmaceutical industry and examines why
it failed to realise its potential of becoming a global leader. Several factors help explain
the; relative weakness of Japan’s pharmaceutical industry. But one of the key reasons
lay -in the lack of an industrial policy designed to develop a research-intensive,
globally competitive pharmaéeutical industry. Governed by the Ministry of Health and
Welfare (MHW) — rather than the Ministry of International Trade and Industry (MITI)

— the government long prioritised public health agendas to produce drugs at low cost

™ In pharmaceuticals, R&D has two major components: discovery and development. Drug discovery refers to the identification
of a potential therapeutic substance. Drug development refers to the process of transforming this substance into a commercially
viable therapy. Drug development, for example, requires the capacity to conduct clinical trials and meet the criteria set by the
regulators for drug approval. Japanese firms have demonstrated a strong research capacity to discover potential cures, but they
have been much weaker at developing drugs into commercially successful medicines.

7 Japan Pharmaceutical Manufacturers Association, JPMA Databook (Tokyo: Japan Pharmaceutical Manufacturers Association,
2007), 13-15, 56-58, 60-63.
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for its large population.”* The government also long protected Japanese firms from
foreign competition and allowed firms to prosper without substantial investments in
R&D. Most Japanese pharmaceutical firms began to pursue R&D much later than their
Western counterparts. With their belated adoption of R&D, the Japanese
pharmaceutical industry had compromised their ability to compete against Western

leaders in a globalising industry.

The history of Japan’s pharmaceutical industry will be examined across seven phases.
The first phase was the transition from Chinese to Western medicine from the Meiji
period (1868 and 1912) up to the First World War. During this time, the Japanese
government adopted Western medicine in favour of traditional Chinese medicine, and
Japanese firms began to import Western, mostly German, drugs. In the second phase,
which began during the First World War, Japanese firms shifted from the import to the
manufacﬁxre of Western style drugs. This transition was prompted by the sudden end
of trade with Germany during the war. Between 1915 and 1945, Japan developed a

small pharmaceutical industry and expanded into mainland Asia.

The third phase began with Japan’s defeat in the Second World War. Between 1945
and 1952, Japan was occupied by the Allied powers that implemented reforms that
transformed Japan — including its pharmaceutical industry. Indeed, the Occupation

authorities created the foundations of Japan’s post-war pharmaceutical industry by

™ The Ministry of Health and Welfare, established in 1938, became the Ministry of Health, Labour and Welfare (MHLW) in 2001.
The Ministry of International Trade and Industry, established in 1949, became the Ministry of Economy, Trade and Industry

(METI) in 2001.
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enabling Japanese firms to produce drugs and establishing modern pharmaceutical '
regulations to support subsequent development. The fourth phase began when Japan
regained its sovereignty in 1952. Betweeﬁ 1952 and 1961, Japan’s pharmaceutical
industry began to grow as it produced foreign-discovered drugs under license in a
highly protected enviroﬁment. The leading drugs produced during this period were
vitamins and antibiotics, which supplemented lacking nutrients and treated infectious

diseases, respectively.

The fifth phase refers to the period between 1961 and 1975, when Japan’s
pharmaceutical industry grew through the volume production of imitative drugs. After
1961, Japanese firms embarked upon an extraordinary pace of expansion, as the
government nurtured firms through import-substitution policies and by underwriting
demand through a universal health care system. Japan’s intellectual property regime,
based on process patents, also protected Japanese firms from foreign firms who would
have had fo disclose the research results of new drug discoveries without much reward.
As the country prospered, Japan’s pharmaceutical ﬁ@s also began to produce drugs
that would treé.t diseases of affluence. The next phase began in 1975, when Japanese
pharmaceutical firms shifted from‘ manufacturing-based growth to research-based
growth. Between 1975 and 1990, Japanese pharmaceutical firms became increasingly
research oriented in order to compete against new entrants from other sectors of its
domestic economy and from abroad. This research orientation intensified as the

government liberalised capital controls and introduced product patents.
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In the most recent phase, between 1990 and 2005, Japan’s pharmaceutical industry
began to globalise. Globalisation was driven by several reforms to the regulatory
landscape. For example, Japan harmonised its pharmaceutical regulations with those
of the United States and the European Union, which made it easier for drugs approved
in Japan to be approved the United States and Europe — and .vice versa. As a result,
there was increasing foreign competition in the Japanese market. These competitive
pressures prompted an unprecedented wave of corporate reorganisation and mergers.
Combined with the escalating costs of drug R&D, leading Japanese firms such as

Takeda and Daiichi Sankyo began to transfer a large part of their operations abroad.”

2.1 The Meiji Restoration and the Meiji pharmaceutical industry, 1868-1914

Following the Meiji Restoration in 1868, the Japanese government adopted Western
medicine in place of traditional Chinese medicine.”® As part of its attempts to
modernise the country, the Meiji government established institutions and
organisations to promote the use of Western medicin;a in Japan. These efforts by

government laid the foundations of Japan’s pharmaceutical industry.”’

The Japanese pharmaceutical industry was concentrated in the Doshomachi. district of

Osaka, which had long been a centre for distributors of Chinese herbal medicines.

™ Developments on Japan’s post-war pharmaceutical industry are well documented in the white papers released annually by the
Muinistry of Health. See, Ministry of Health and Welfare, Kasei Hakusho [White Paper on Health and Welfare] (Tokyo: Okurashd
Insatsukyoku, 1955-2000); and Ministry of Health, Labour and Welfare, Kasei Rodé Hakusho [White Paper on Health, Labour
and Welfare] (Tokyo: Okurashd Insatsukyoku, 2001-2007).

™ This transition had occurred rather smoothly, as even through centuries of seclusion from foreign countries during the Edo
period (1603-1868), Japan had kept abreast of Western science and technology, including Western medicine, through Dutch
learning. For developments of Japan’s pharmaceutical industry in the Meiji period, between 1868 and 1912, see Yakugyd Keizai
Kenkyiijo, Yakuji Nenkan [Pharmaceutical Annual] (Osaka: Nihon Yakugyd Shimbunsha, 1951), 229-241.

™ A discussion of Meiji era developments has been written by Whitney Willis Norton, “Notes on the History of Medical Progress
in Japan,” Transaction of the Asiatic Society of Japan 12 (1885): 244-399.
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Since the 17th century, wholesalers had gathered to examine imported medicines and
bargain over prices. From Osaka, the goods were distributed nation-wide. Major firms,
such as Takeda, Tanabe, Shionogi, Fujisawa and Ono, originated as importers and
distributors of Chinese medicines. After the Meiji Restoration, they shifted into

importing Western medicine.

It should be remembered that the major aim of the Meiji government was to resist
colonisation by the Western powers by adopting Western learning, reforming Japan’s
institutions, and encouraging industrialisation. Adopting Western pharmaceuticals
was part of this larger project. Pharmaceutical regulation in the Meiji era was
designed to curb the circulation of fraudulent, if not toxic, medicines, and myriad
regulations were introduced to control the sale of imported drugs in Japan.”® This
focus on safety regulation might be expected, given the widespread concerns over

fraudulent drugs in circulation at the time.

In 1874, the government launched its first Pharmaceutical Affairs Law ‘(PAL), which
also specified the roles and qualifications required of physicians and pharmacists.”

Indeed, the introduction of a formal education system in Western medicine supported

™ These included Baiyaku Toroshimari Kisoku [Rules to Control Pharmaceutical Sales] in 1870, Baiyaku Kisoku [Rules for
Pharmaceutical Sales] in 1877, and Yakuhin Eigyé Narabi ni Yakuhin Torishimari Kisoku [Regulations on Pharmaceutical
Operations and Products] in 1889. The Japanese Pharmacopoeia was also introduced in 1886. See, Ministry of Health and
Welfare, Chikuji Kaisetsu Yakujiho [Explanatory Notes on the Pharmaceutical Affairs Law] (Tokyo: Gydsei, 1973), 1-13. See
also, Nihon Kdgakukai [Japan Federation of Engineering Societies], Meiji Kégyashi [History of Industry in the Meiji Period]
(Tokyo: Nihon Kogakukai, 1925), 992-1015; Hajime Soda, “Ishinki no Seiyaku [Manufacturing Pharmacy during the times of the
Meiji Restoration],” Jyaku Janaru 11 (August 1972): 38-42. Also Hajime Soda, “Ishinki no Seiyaku [Manufacturing Pharmacy
During the Times of the Meiji Restoration]” Iyaku Janaru 11 (September 1972): 57-60.

™ Ministry of Health and Welfare, Chikuji Kaisetsu YakujihG [Explanatory Notes on the Pharmaceutical Affairs Law] (Tokyo:
Gyosei, 1973): 1-13. See also, Noriko Fukushima and Kayoko Matsumoto, “A Historical Study of the Administration of
Pharmaceutical Affairs in Japan: In Relation to a Relaxation of Regulations,” Yakushigaku Zasshi 35, no. 2 (2000): 240-246.
Under traditional practices stemming from Chinese medicine, Japanese physicians both prescribed and dispensed medicines.
While this practice continued well into the late 20™ century, discussions on the legal separation of this role was introduced in the
Meiji period.
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the emergence of a pharmaceutical industry based on Western drugs in Japan.®

Japan learned of Western medicine by hiring foreign teachers, sending students
overseas, and establishing numerous schools of pharmacy. In the 1870s, departments
of pharmacy were established at universities alongside technical schools that taught
students to inspect, evaluate and produce Western medicines.®' This education
system produced eminent scientists of international renown such as Nagayoshi Nagai,
Kiyoshi Shiga, and Hideyo Noguchi, who studied overseas and became researchers
at foreign research institutes. These scholars strengthened the foundations of Western
medical science at the turn of the 20™ century, and helped guide Japan’s early

pharmaceutical industry.®

The Western pharmaceutical industry in Japan began with the Meiji Restoration. From
the late 19" century to the early 20™ century, wholesalers of Western medicine, who
showed little interest in manufacture or discovery, dominated the industry. During this
same period, Germany and the United States were developing a research-based

pharmaceutical industry in their respective countries — the former originated from

% See Koji Yamakawa, “Yakugaku Kydiku [Pharmaceutical Education),” Yakushigaku Zasshi 31, no. 2 (1996): 143-146; Koji
Yamakawa, “Yakugaku Kydiku [Pharmaceutical Education),” Yakushigaku Zasshi 39, no. 1 (2004): 128-134, The transfer of
knowledge was essential for a country where Western pharmaceutical science did not exist. German scholars such as Erwin von
Baclz and Julius Scriba, for example, relayed foreign knowledge to Japanese students at the Tokyo University School of Medicine.
Overseas students, sent by the Meiji government to study German medicine, were particularly valuable in building the
foundations of industry — acting as conduits of knowledge, later leaders of academe, and entrepreneurs. The pharmacologist Nagai
Nagayoshi, for example, advised on the building of the first semi-state-owned pharmaceutical firm, held a professorship at Tokyo
University, was a director of government laboratory, and chaired various academic bodies. Other scholars followed. Jaichi
Takamine, for example, was an overseas student in United States and Britain who discovered drugs such as Takadiastase and
Adorenarin, who became the president of Sankyo, a leading pharmaceutical firm, and founder of Riken, a national research
institute. ’
8! Hajime Soda, “Ishinki no Seiyaku [Manufacturing Pharmacy during the times of the Meiji Restoration]” Jyaku Janaru 11
(October 1972): 54-58. Since the turn of the century, two types of education were offered: professional education at private

" institutions that catered to pharmacists, and academic education at public institutions who nurtured scientists. The former, with its
commercial orientation, emphasized methods of pharmaceutical evaluation, inspection and production to the offspring of
pharmaceutical wholesalers, while the latter encouraged the discovery of new therapeutic substances to prospective scientists. To
a certain extent, these differences in educational orientation, combined with a sense of contempt in academic circles — that
academic research should not be influenced by commercial motivations — prevented the transfer of academic knowledge into
industry. .
# See for example, Yoshio Izumi and Kazuo Isozumi, “Modern Japanese Medical History and the European Influence,” Keio
Journal of Medicine 50 (June 2001): 91-99.
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academic science while the latter originated from pharmacy practice.®® While the
Meiji government blayed an important role in establishing the framework of Japan’s
early pharmaceutical industry, government measures mostly aimed to secure the safety

of imported drugs that were in circulation.

2.2 The First World War and the birth of manufacturing pharmacy

Before World War I, there had ‘been a few tentative attempts to manufacture
Western-style drugs in Japan. In 1883, the government established Dainippon
Pharmaceuticals, a joint venture with Osaka based entrepreneurs, to manufacture
Western-style drugs. Pharmaceutical wholesalers such as Tanabe and Shionogi also
made some attempts at production.®* But while a handful of firms produced medicines
such as santonin, quinine, and chloroform, most Japanese firms at the turn of the 2OtAh
century were concerned with the inspectién and sale of imported drugs.® This began

to change after 1914.

The outbreak of World War I gave rise to the manufacture of pharmaceuticals in Japan.
When German imports came to a halt during World War I, Japan was faced with a
dearth of medicines — and a domestic industry that lacked the capacity to produce

them.®® The Japanese government’s response to this crisis was similar to that of the

8 Jonathan Liebenau, “Industrial R&D in Pharmaceutical Firms in the Early Twentieth Century,” Business History 26 (November
1984): 329-346.

# For details on the pre-war pharmaceutical industry, see Yakuseki Nipposha, Yakugyd Nenkan [Pharmaceutical Industry Annual]
(Tokyo: Yakuseki Nippdsha, 1935, 1938).

% Dainihon Pharmaceutical Co., Dainihon Seiyaku 100-nenshi [A One Hundred Year History of Dainihon Pharmaceutical]
(Tokyo: Dainihon Pharmaceutical Co.: 1993): 1-17. Dainihon Pharmaceutical was established in 1897 as a semi-state owned
enterprise with 21 Osaka based entrepreneurs dealing in pharmaceuticals. See also Hajime Soda, “Ishinki no Seiyaku '
[Manufacturing Pharmacy during the times of the Meiji Restoration]” Iyaku Janaru 11 (November 1972): 58-63.

% Germany was an enemy power of Japan during World War I.
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British and American governments. It adopted an import-substitution policy that
introduced subsidies for pharmaceutical production, nullified Germany’s patent rights,

and disclosed detailed production methods from government laboratories.*’

During the First World War, the government’s policies gave birth to a new wave of
Japanese pharmaceutical firms, such as Daiichi, Yamanouchi, and Banyu, which were
dedicated to the production of Western medicines. This new breed of firms competed
against each other to produce and sell similar drugs that could no longer be imported
from Germany. One of the medicines replicated during this period was salvarsan, an
antisyphilis drug that had been developed in Germany in the early 1910s.®® Daiichi,
Banyu, Sankyo, and Nippon Shinyaku, competed to sell their salvarsan drugs, which
were branded as Arsemin, Eramisol, Arsaminol, and Sabiol, respectively. In the
interwar period, Japanese pharmaceutical firms diversified into the manufacture of

vitamins, hormonal preparations, anthelmintics and sulfa drugs.®

The First World War proved crucial in enabling Japanese firms to overcome
limitations in domestic capital, technology and expertise, and produce modern

therapies. But the policy emphasis was on the acquisition of manufacturing

% For developments in Japan’s pharmaceutical industry from the World War I up to World War II, see Yakugyd Keizai
Kenkyiijo, Yakuji Nenkan [Pharmaceutical Annual] (Osaka: Nihon Yakugyd Shimbunsha, 1951), 241-246. See “Iyakuhin
[Pharmaceuticals),” Meiji Hyakunen Kigyé no Rekishi [Company Histories 100 Years after Meiji] (Tokyo: Keizai Shunjusha,
1968), 239-240. In addition to publicising data on research conducted at the government’s research laboratories (Naimushé
Eisei Kenkyijo) on specific production methods, the government provided subsidies to industry via the Law to Promote
Chemical and Pharmaceutical Production (Senryé Iyakuhin Seizé Shorei ho). This prompted production at a range of firms,
including Tanabe, Dainihon, Shionogi, Sankyo and Takeda. The Wartime Act on Intellectual Property Rights (Kogyd Shoyitken
Senjiho) also voided the patent rights of enemy countries, legally enabling the production of patented pharmaceuticals for
profit.

® Jurgen Drews, “Paul Ehrlich: Magister Mundi,” Nature Reviews Drug Discovery 9 (3 September 2004): 797-801.

# Anthelmintics refer to medicines that rid the body of worms. Sulfa drugs were discovered by Gerhard Dogmak in the early
1930s as one of the first chemotherapeutic substances that could cure bacterial infections.
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capacities. After all, Japan’s pharmaceutical industry was still rather small. In 1937,
it produced $1.5 billion worth of drugs at a time when the pharmaceutical industry in
the United States prodﬁced $4.7 billion worth of drugs.”® Manufacturing pharmacy
in Japan emerged out of an incentive to reduce uncertainty and risks inherent in import
operations. It developed more as an economic response to minimise cost and risk,
rather than a scientific response to diécover novel and innovative therapies for society.
Intent on acquiring some manufacturing capacities from the West, the development
of industrial research did not enter into government policies or corporate strategy

until well after World War II.

Japanese firms also ventured into overseas markets in the interwar years. This
expansion was fuelled by two major factors. As German imports began to re-enter
Japan after World War I, Japanese firms were squeezed out of the home market. As a
result, Japanese firms sought to exploit commercial opportunities in East Asia.
Takeda, for example, established sales and manufacturing operations in Taiwan,
Korea and China in the 1930s, in medicines ranging from vitamins to quinine. Other
firms such as Sankyo established branches in Manchuria, Korea, and China, to
produce and sell vitamins and galenic preparations.”’ Firms such as Banyu expanded

operations in Korea and China to offer sulfa drugs and a variety of other drugs.92

% In nominal terms, Japan produced 215.9 million yen worth of drugs when the United States produced $345.9 million worth of
drugs. Historical exchange rates are available in Japan Statistical Association, ed. Historical Statistics of Japan Vol. 3 (Tokyo:
Japan Statistical Association, 1988). Yakugyd Keizai Kenkytjo, Yakuji Nenkan [Pharmaceutical Annual] (Osaka: Nihon Yakugyo
Shimbunsha, 1957), 289; U.S. Department of Commerce, Bureau of the Census, Statistical Abstract of the United States 1940
(Washington D.C.: United States Government Printing Office, 1941), 820.

%! Sankyo Co., Sankyd 100-nenshi [Sankyo, a 100 year History] (Tokyo: Sankyo Co., 1999), 94-100; Takeda Pharmaceutical Co.,
Takeda 200-nen [200 Years of Takeda] (Osaka: Takeda Pharmaceutical Co., 1984), 101-106. Galenic preparations refer to
widely-used herbal remedies that were introduced by the ancient Greek physician, Galen.

%2 Japan Business History Association, Banyii Seiyaku 85-nenshi [Banyu Pharmaceutical: 85 Year History] (Tokyo: Banyu
Pharmaceutical Co., 2002), 47-59.
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Japan’s military ventures into East Asia also supported the expansion of the Japanese
pharmaceutical industry. Between 1936 and 1942, production levels grew twenty
percent from 138 billion yen to 167 billion yen.”> Most of this growth came from sales
in East Asia; exports to this region accounted for 20% of Japanese production in 1936.

Indeed, exports still accounted for 17.5% of production in 1943.%4

From the late 1930s into the early 1940s, Japan’s pharmaceutical industry evolved
amidst a war economy. Medicines were considered an essential good, and the
pharmaceutical industry benefited from the military’s support during the war years.
The military supplied firms with raw materials, monitored production, purchased the
drugs for rationing, and monitored their distribution.”> With heavy demand for
medicines and bolstered by the military’s support, Japan’s pharmaceutical industry
grew during the first few years of the Second World War. But as Japan began to sustain
heavy damages and scarce resources were diverted into other war industn'és, drug

production peaked in 1942, and fell swiftly until the end of the War.*®

% Yakugyd Keizai Kenkyiijo, Yakuji Nenkan [Pharmaceutical Annual] (Osaka: Nihon Yakugyd Shimbunsha, 1957), 289. As
consumer price indices are not available for dates prior to 1947, these values were converted using the domestic corporate goods
index produced by the Bank of Japan. This data is reprinted in Ministry of Internal Affairs and Communication, Historical
;S:tatistics of Japan, vol. 4 (Tokyo: Japan Statistical Association, 2006), 492-495.

Ibid.
% In 1938, the military began to control imports of medicine and the allocation of raw materials for drug production, which were
soon followed by controls over the production and prices of drugs. As rations were introduced in 1941, the government procured
and distributed drugs to rationing posts. Developments during World War II are often documented in company histories. See for
example, Takeda. Pharmaceutical Co., Takeda 200-nen [200 Years of Takeda] (Osaka: Takeda Pharmaceutical Co., 1984), 79-81.
% Yakugyo Keizai Kenkyiijo, Yakuji Nenkan [Pharmaceutical Annual] (Osaka: Nihon Yakugyd Shimbunsha, 1957), 289.
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2.3 The Occupation era and the rebirth of Japan’s pharmaceutical industry,
1945-1952
As in other industries, World War II left the pharmaceutical industry devastated. In
1946, production levels were approximately 15% of 1941 levels.”” A survey by the
General Headquarters (GHQ) taken in January 1946 | found that only 592
maﬁufact'uring establishments remained in business.”® But Japan’s pharmaceutical
industry suffered much less damage than, for example, the steel and coal industries,
which had been targeted by Allied forces during the war. The factories of leading
pharmaceutical firms such as Takeda, Shionogi, Fujisawa and Daiichi remained
largely unscathed.®® In fact, Japan’s pharmaceutical industry had suffered mucl:h more
from the loss of East Asian markets than the actual physical damages incurred to its
domestic facilities."® Despite the severe lack of raw materials and low purchasing
power in the country, however, Japan was able to build upon the rudimentary
producti'on capacities, distribution networks, and human capital it had developed

before the war.

The Allied Occupation of Japan was led by the Americans, who established their
“headquarters in Tokyo. The GHQ employed many civilian and military experts from

the United States to work with Japanese government officials in implementing their

%7 Ibid.

%8 General Headquarters, 28 January, Memorandum on Pharmaceutical Production, AG440 PH, reprinted in Takashi Nishikawa,
Kusuri Kara Mita Nihon; Showa 20-nendai no Genfitkei to Konnichi [Looking at Japan from “Medicine”: Scenes from the 1940s
to the Present] (Tokyo: Yakuji Nippdsha, 2004), 22.

% “Trade and Industry: Pharmaceuticals,” February 22, 1947. This is also documented in numerous company histories and
corporate security filings of the 1940s. See also, Katsuhiro Matsumura, “Seiyaku Kigyd no Saihen Seibi to Gorika Katei, Showa
20-nen kara 25-nen zenhan made [The Reorganisation and Rationalisation of the Pharmaceutical Industry, from 1945 to early
1950)” Iyaku Janaru 12 (March 1973): 42-48.

' This is documented in the security filings of various firms in the late 1940s.

63



policies. There were several reasons why the GHQ became interested in rebuilding
Japan’s pharmaceutical industry. The American occupation forces believed that
improving public health conditions for Japanese civilians would help to prevent social
unrest, a resurgence of militarism, or a turn for Communism. In addition, the
production of insecticides such as DDT and BHC was considered crucial in containing
the spread of epidemics. The GHQ also needed to supply medicines such as penicillin
to American military personnel stationed in Japan.'” The Occupation authorities
believed that domestic production would enable low-cost provision of essential
medicines for both civilian and military purposes while adjusting flexibly to

fluctuations in demand, without the costs and risks of relying on imports.'*

To enable Japanese firms to produce essential medicines, the Occupation authorities
substituted for missing supply and demand. The government prioritised the allocation
of raw materials for pharmaceutical production, and purchased the medicines
produced.'® It also established formal transfer mechanisms -through rations and
distribution controls.'® The GHQ also provided government, firms, and academia

with new technologies through foreign advisors. The GHQ’s introduction of penicillin

191" A steady supply of penicillin was particularly important because many American soldiers in Japan had acquired the venereal
disease, syphilis, which could be cured with this drug.

192 General Headquarters, Supreme Commander for the Allied Powers, Public Health and Welfare Section, Public Health and
Welfare in Japan. Annual Summary: 1949 (Tokyo: Supreme Commander for the Allied Powers. Public Health and Welfare Section,
1949): 121. See also, Takashi Nishikawa, Kusuri Kara Mita Nihon: Showa 20-nendai no Genfitkei to Konnichi [Looking at Japan
from “Medicine”: Scenes from the 1940s to the Present] (Tokyo: Yakuji Nippdsha, 2004). A brief overview of developments in
the Occupation period has been written by Toru Yamazaki, “Sengo Yakugyoshi [A Postwar History of the Pharmaceutical
Industry] (1),” Yakkyoku 16, no. 8 (August 1965): 3-8.

See also Kinoichi Tsunematsu, “Senrydka ni Okeru Yakuji Eisei Taisaku [Public Health and Welfare Policy Under the
Occupation],” Jyaku Janaru 9 (July 1970): 56-58.

199 General Headquarters, Supreme Commander for the Allied Powers, Public Health and Welfare Section, Public Health and
Welfare in Japan. Annual Summary: 1949 (Tokyo: General Headquarters, Supreme Commander for the Allied Powers, Public
Health and Welfare Section, 1949), 173-175. See also, Takeda Pharmaceutical Co., Takeda 200-nen [200 Years of Takeda]
(Osaka: Takeda Pharmaceutical Co., 1984): 126-129.

1% Kunihiko Futaba, “Sengo no Iyakuhin Ryfitstishi: Haisen ni yoru Shijd Ryiitsi no Konran to Saiken [The History of
Distribution in the Pharmaceutical Industry: Chaos and the Rebuilding of a War-devastated Market and Distribution System],”
Iyaku Janaru 11 (May 1972): 42-58.
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in Japan played a particularly important role in helping firms to catch up with the West

and building the foundations of Japan’s post-war pharmaceutical industry.'?®

The GHQ conducted infrastructural reforms and created modern institutions and
organisations during the Occupation period. These reforms not only improved public
health conditions in Japan, but also supported the growth of the pharmaceutical

106

industry. ™ The authoritarian nature of the Occupation regime ensured the swift and

effective execution of these reforms.'"’

Among the most prominent of these reforms was the revision of the existing
Pharmaceutical Affairs Law (PAL) in 1948, whereby the government improved
quality standards and delegated the monitoring of pharmaceutical firms to prefectural
authorities.'® Foreign advisors, again, played an important role in reform. In July
1949, a mission of the American Pharmacéutical Association conducted a
comprehensive survey of pharmacy in Japan and provided several recommendations
for modernisation. These reforms spanned the “the education and organization of
pharmacists, the manufacture, control and distribution of pharmaceuticals, and the

practice of pharmacy, in general, in Japan.™'®

1% Nihon Penishirin Kydkai [Japan Penicillin Association), Penihsirin no Ayumi: 1946-1961 [The History of Penicillin:
1946-1961] (Tokyo: Nihon Penishirin Kydkai, 1961).

1% yakugy6 Keizai Kenkyiijo, Yakuji Nenkan [Pharmaceutical Annual] (Osaka: Nihon Yakugyd Shimbunsha, 1957), 227.

197 The American efforts at improving public health conditions in Japan is well documented in an interview of Crawford Sams,
who was the head of the GHQ’s Public Health and Welfare Section. See Crawford F. Sams, interview by Darryl Podoll, 3 May
1979, interview QHO037, transcript, Washington University School of Medicine Oral History Project, Bernard Becker Medical
Library, St Louis, Missouri, http://beckerexhibits.wustl.edu/oral/interviews/sams.html.

198 Yakuji ho, 29 July 1948, Law no. 197. See also Public Health and Welfare Section, Memorandum, 7 October 1948,
Declassified EO 12065 Section 3-402/NNDG no. 775024. (NDL). A brief overview of developments leading up to the revision
of the Pharmaceutical Affairs Act in 1948 is documented in Ministry of Health and Welfare, “Iyakuhin [Pharmaceuticals]” in Isei
Hyakunenshi [A 100 Year History of Administration in Medicine] (Tokyo: Gyosei, 1976): 447-451.

199 Crawford Sams, Public Health and Welfare Section, GHQ, SCAP, “Memorandum to Ministry of Welfare, Japanese
Government: Report of Mission of the American Pharmaceutical Association,” 30 July 1949, Declassified EO 12065 Section
3-402/NNDG no. 775024, 5 (NDL).
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The GHQ developed a particular interest in reforming Japan’s pharmaceutical
education system to improve the country’s standards of pharmacy. A new medical
system was set forth under the Medical Practitioners Law (Ishi-ho) and the Medical
Care Law (Iry6-ho) in 1948, and educational standards for physicians and pharmacists
were raised. !'® Modelled on the American system, the Qccupation authorities
introduced a new curriculum, extended the duration of study, and introduced a license
to practice pharmacy in Japan. A national board of pharmacy was also established to
examine and li;:ense new pharmacists, and continuing education was established for

11 The Occupation forces were also instrumental in the

professional pharmacists.
formation of professional organisations such as the Japan Pharmaceutical Association,

which aimed to improve standards of pharmacy.l 2

The Occupation authorities also conducted structural reforms within Japanese

11 General Headquarters, Supreme Commander for the Allied Powers, Public Health and Welfare Section, (1949). Public Health
and Welfare in Japan (Tokyo: Supreme Commander for the Allied Powers. Public Health and Welfare Section, 1949), 211-212.
See also, B.N. Riordan, Public Health and Welfare Section, “Meeting of Pharmaceutical Education Council” (meeting held by
the Pharmaceutical Education Council in Tokyo, Japan, 19 July 1946, 17 January, 14 March 1947, 12 January, 6 July 1951,
Declassified EO 12065 Section 3-402/NNDG no. 775024 (NDL). Ishi ho, 30 July 1948, Law no. 201; Iry6 k3, 30 July 1948,
Law no. 205. :

! Charles Band, General Headquarters Supreme Commander for the Allied Forces, Chief, Supply Division, Public Health and
Welfare Section, Memorandum for Record, Fifth Refresher Course for Public Health Pharmaceutical Officers,” 12 January
1949, Declassified EO 12065 Section 3-402/NNDG no. 775024 (NDL); Charles Band, General Headquarters Supreme
Commander for the Allied Forces, Chief, Supply Division, Public Health and Welfare Section, Memorandum for Record,
“Meeting of Pharmaceutical Education Committee,” 20 July 1950, Declassified EO 12065 Section 3-402/NNDG no. 775024
(NDL); J.M. Bransky, General Headquarters Supreme Commander for the Allied Forces, Public Health and Welfare Section,
Narcotic Investigator, Memorandum for Record, “Conference Relative to Raising Standards of Pharmaceutical Education,” 11
June 1946 Declassified EQ 12065 Section 3-402/NNDG no. 775024 (NDL); B.N. Riordan, General Headquarters Supreme
Commander for the Allied Forces, Public Health and Welfare Section, Chief, Supply Division, Memorandum for Record,
“Meeting of Pharmaceutical Education Council,” 19 July 1946, 17 January, 14 March 1947, 12 January, 6 July 1951
Declassified EQ 12065 Section 3-402/NNDG no. 775024 (NDL).

112 B N. Riordan, General Headquarters Supreme Commander for the Allied Forces, Chief, Supply Division, Public Health and
Welfare Section, Memorandum for Record, “Reorganization of the Japan Pharmacists Association,” 16 September 1947,
Declassified EO 12065 Section 3-402/NNDG no. 775024 (NDL); Charles Band, General Headquarters Supreme Commander
for the Allied Forces, Chief, Supply Division, Public Health and Welfare Section, Memorandum for Record, “Meeting of House
of Delegates, Japan Pharmaceutical Association,” 20 October 1948, Declassified EO 12065 Section 3-402/NNDG no. 775024
(NDL); Charles Band, General Headquarters Supreme Commander for the Allied Forces, Chief, Supply Division, Public Health
and Welfare Section, Memorandum for Record, “First Convention, Japan Pharmaceutical Association, Kyoto 22-25 October
1948,” 29 October 1948, Declassified EO 12065 Section 3-402/NNDG no. 775024 (NDL); W. Speer, General Headquarters
Supreme Commander for the Allied Forces, Narcotic Control Division Memorandum for Record, “Reorganization of Japan
Pharmacist Association,” 20 February 1948, Declassified EO 12065 Section 3-402/NNDG no. 775024, 3 (NDL).
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ministries. In 1949, for example, the Pharmaceutical and Supply Bureau at the
Ministry of Welfare was reorganised to place greater emphasis on commercial
pharmaceutical production for domestic and export markets. 13 These reforms
implemented by the Occupation forces supported the continued growth of Japan’s

antibiotics sector into the following decade.

The Japanese Pharrhacopoeia was also revised in 1951.“4_ In 1952, the government
introduced a new pricing system whereby it set prices on official drugs. 15 The pricing
system was aimed to ensure universal health care access to J apanese citizens in a poor,
developing economy where acute and infectious diseases were serious concems.”.6
This pricing policy — which effectively capped prices — would prove both highly
contentious and heavily influential in shaping the directibn of the post-war
pharmaceutical industry, as it dented the innovative incentives of Japanese firms

relative to their Western counterparts.

Following these reforms, Japanese firms began to build new plants in the late 1940s.
Given the limitations to knowledge, funds and technologies, however, Japanese

factories were mostly engaged in producing antibiotics and insecticides — and

'3 Charles Band, General Headquarters Supreme Commander for the Allied Forces. Chief, Supply Division. Public Health and
Welfare Section, Memorandum for Record, “Reorganization of the Pharmaceutical and Supply Bureau: Ministry of Welfare,”
26 March 29 March, 1 October 1949. Declassified EQ 12065 Section 3-402/NNDG no. 775024 (NDL).

"™ Ministry of Health and Welfare, Yakkyokuhd, Dairokuji Kaisei [Japanese Pharmacopoeia, 6™ revision] (Tokyo: Ministry of
Health and Welfare, 1951). A discussion of the revision to the pharmacopoeia has been written by Gen’ichird Fukuchi, “Nihon
Yakkyokuho no Kaisei,” Kagaku Asahi, 1 May 1948, 34-35.

15 T6ru Watanabe, “The Changes of Pharmaceutical Administration in Japan after World War.II (1),” Yakushigaku Zasshi 26
(1991): 1-6

116 The pricing system introduced in 1952 proved extremely beneficial in improving health care conditions in Japan. But in later
years, in the context of a more developed economy, the capping of the drug price at the official list price, determining the
profitability of a drug without reference to the market dynamics significantly dented innovative incentives among Japanese
pharmaceutical firms compared to those abroad. By comparison, in the United States, for example, firms could be rewarded for
launching innovative medicines with high prices that would remain constant for the patent protection period.
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repackaging bulk imports. Very few companies were involved in any R&D. Firms
could manufacture pharmaceuticals with little cost or risk: demand for medicines was
strong, supplies were provided with government aid, technology transfers were readily
available, and the medicines produced \;/ere purchased under government procurement.
With low barriers to entry, the pharmaceutical industry attracted new entrants from
various non-traditional sectors, ranging from food, beverages, confectionery and
brewerie§ to textiles. As there was weak demand for their non-essential goods after the
war, many firms in these sectors sought new opportunities in the pharmaceutical
industry by producing drugs at idle manufacturing facilities. Rather than the
traditional pharmaceutical firms who, as import-distributors, had limited production
capacities, it was these new entrants who pioneered the re-emergence of Japan’s

pharmaceutical industry.
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Figure 1. Recovery of Pharmaceutical Production, 1940-19551

Indeed, numerous small firms competed intensely to produce highly profitable drugs
such as antibiotics and sulfa drugs. Production levels grew rapidly from 76.4 billion
yen in 1946 to 111.6 billion yen in 1952.118 But despite this increase, Japanese firms
were unable to keep up with demand. In 1949, for example, the pharmaceutical
industry only satisfied demand for 32 of the 339 wvarieties of medicines it
produced.119 It was only in the mid 1950s that the production of pharmaceuticals in

Japan would recover to pre-war levels.

The Allied Occupation was essential to the rebuilding of Japan’s pharmaceutical

117 Yakugyo Keizai Kenkyujo, Yakuji Nenkan [Pharmaceutical Annual] (Osaka: Nihon Yakugyo Shimbunsha, 1957), 289. As
consumer price indices are not available for dates prior to 1947, these values were converted using the domestic corporate
goods index produced by the Bank of Japan. This data is reprinted in Ministry of Internal Affairs and Communication,
Historical Statistics ofJapan, vol. 4 (Tokyo: Japan Statistical Association, 2006), 492-495.

118 In nominal terms, production grew from 1.8 billion yen to 58.6 billion yen. Ibid.

119 “Trade and Industry: Pharmaceuticals,” The Oriental Economist, 13 November 1948, 969.
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industry. Not only did the GHQ provide the demand, supply, and transfer mechanisms
for Japanese industry, it also provided government, firms, and academia with new
technologies, regulation, and education standards tailored to Japan’s level of
development that would help sustain and foster growth over the following decadgs.
The momentum for production launched in this period and the modern institutions and
organisations created during this period gave life to Japan’s post-war pharmaceutical
industry. As the Allied Occupation drew to a close, Japanese firms also became more
autonomous, and began to arrange their own licensing agreements independently with
foreign firms, rather than rely upon the Occupation authorities or the Japanese
government. But the policy emphasis on acquiring manufacturing capacities through
imported technologies also created the foundations of an imitation industry that relied

on technology transfers and neglected the development of industrial R&D in Japan.

2.4 Import substitution policies in the 1950s
The Korean War between 1950 and 1953 injected further life into Japan’s
pharmaceutical industry. By 1950, many Japanese firms had begun to suffer from

120 Byt special procurements by the

falling prices, lack of credit, and excess capacity.
United States for civilian and military use bolstered demand and provided solvency to
struggling firms. For the Americans, shipments from Japan offered a flexible and

low-cost means of providing medicines to American troops in Korea. As in other

sectors of the Japanese economy, this strong external demand from the US military

120 See Katsuhiro Matsumura, “Seiyaku Kigyd no Keiei Kiban Kydka Katei, Showa 25-nen Zenhan kara 30-nen Goro made
[Pharmaceutical Firms Strengthen the Foundations of their Business, from the Early 1950s to around 1955),” Iyaku Janaru 12
(May 1973): 46-52. Many corporate histories also document this. See for example, Sankyo Co., Sankyé 100-nenshi [Sankyo, a
100 year History] (Tokyo: Sankyo Co., 1999), 107; Daiichi Pharmaceutical Co., Daiichi Seiyaku 80-nenshi [Daiichi
Pharmaceutical, a 80 Year History] (Tokyo: Daiichi Pharmaceutical Co., 1996), 99-100.
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resuscitated many domestic firms.'?!

In 1950, the Japanese government embarked upon an import substitution policy that
restricted capital inflows, imported foreign technology, and recognised process patents.
Process patents encouraged the dissemination of technology by legally authorising
Japgnese firms to reverse engineer drugs discovered abroad, find another method to
manufacture the drug, and launch this drug as a “new” pfoduct in Japan. Under the
Foreign Exchange Control Law and the Foreign Investment Law of 1949 and ‘1 950,
respectively, capital controls were eased, but Japanese firms remained sheltered from
foreign competition.'® For example, imports were subject to strict quotas, firms
required licenses to produce pharmaceuticals, and ceilings were capped on royalty
rates. Moreover, foreign firms who wished to enter into Japan were restricted to
manufacturing ventures, required to form joint ventures of up to a 49% stake with local

firms, and begin local manufacturing operations within two years.

By imposing restrictive and unfavourable conditions, the Occupation era policy
protected Japan’s emerging pharmaceutical industry from foreign competition into the
1970s.'2 By recognising process patents and insisting upon technological diffusion

across government, industry and academia, Japanese firms were able to enhance their

2! T6ru Yamazaki, “Sengo Yakugydshi [A Postwar History of the Pharmaceutical Industry] (2),” Yakkyoku 16, no. 9 (September
1965): 7-12.

122 For a brief overview of the history of foreign direct investment in Japan, see Ralph Paprzycki and Kyoji Fukao, “The Extent
and History of Foreign Direct Investment in Japan,” Hi-Stat Discussion Paper Series 84 (April 2005): 13-14. For an in-depth
discussion, see Mark Mason, “The Screen Door. 1950-1870” in American Multinationals in Japan: The Political Economy of
Japanese Capital Controls (Cambridge: Harvard University Press, 1992), 150-198.

123 Even before the yen could freely be exchanged with foreign currencies in 1963, a few foreign firms such as Roche, Schering,
and Pfizer had established manufacturing operations in Japan. Between 1957 and 1963, foreign firms were allowed to invest over
50% in yen-based firms. But after foreign direct investments became subject to government approval in 1963, new
pharmaceutical ventures were virtually excluded from the market.
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production capacities within a sheltered environment.'**

In the 1950s, Japanese firms developed production capacities based on technology
imports ranging from antibiotics, hormonal preparations, sulfa drugs, antihistamines
and anti-tubercular preparations. Indeed, Japanese firms became increasingly reliant
on technology imports, which increased from $11.9 million in 1955 to $18.4 million in
1960.'% While most pharmaceutical technology originated from American firms such
as Merck, Parke Davis and Eli Lilly, technology imports also originated from other
countries, such as Ciba and Geigy in Switzerland or Behring and Grunenthal in
Germany. % Japanese firms acquired technological capacities by importing
technology, reverse engineering, inviting ooverseas advisors, or sending scholars
abroad to learn and adopt new technologies into the Japanese pharmaceutical

industry.'?’

Production levels rose as Japanese firms acquired more manufacturing capacities in a
protected environment. Production levels corresponded roughly with the pace of
economic lgrowth. Between 1952 and 1961, production levels grew 3.3 fold from
370.7 million yen to 1.24 billion yen at a time when GDP grew 2.1 fold from $196.5

billion to $408.7 billion.'”® The rise in production levels, however, was well in excess

124 The Japanese had recognised process patents for medicines in 1921, but the country only recognised product patents for
medicines in 1976.

123 In nominal terms, technology imports increased from $1.6 million to $2.8 million. Yakugys Keizai Kenkyiijo, Yakuji Nenkan
[Pharmaceutical Annual] (Osaka: Nihon Yakugyd Shimbunsha, 1961), 123.

% yakugyd Keizai Kenkyijo, Yakuji Nenkan [Pharmaceutical Annual] (Osaka: Nihon Yakugyd Shimbunsha, 1961), 120-124.
127 See “Shihon, Gijutsu no Ddnyi oyobi Yushutsu [The Import and Export of Capital and Technology),” Yakuji Nenkan
[Pharmaceutical Annual] (Osaka: Nihon Yakugyd Shimbunsha, 1961), 178-181.

128 In nominal terms, production levels grew from 58.6 million yen to 420.2 billion yen. Yakugy® Keizai Kenkyijo, Yakuji
Nenkan [Pharmaceutical Annual] (Osaka: Nihon Yakugyd Shimbunsha, 1961), 1; Ministry of Health and Welfare, Yakuji Kogyo
Seisan Dotai Chésa Tokei [Annual Survey on Production in the Pharmaceutical Industry] (Tokyo: Yakugyo Keizai Kenkyiijo,
1953-1967); Angus Maddison and Organisation for Economic Co-operation and Development Development Centre, The World
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of demand. With such low barriers to entry into Japan’s pharmaceutical industry, the
market became over-heated. While the Korean War had stimulated production in the
early 1950s, the end of the War resulted in overproduction — particularly in drugs such

as penicillin, vitamins, and insecticides.'®

The excess supply of drugs began to cause strain in the distribution system. In a
desperate bid to dispose of their products, advertisements began to make exaggerated
claims, and some companies began to sell their products at extremely low prices. To
defend against collapsing prices and to secure profits, pharmaceutical wholesalers
began to form vertical groupings with manufacturers. Examples included Eisai’s
Chokora-kai, Sankyo’s Sankyo-kai, and Takeda’s Uroko-kai. As a profitable venture
that did not have to rely on bank loans, Japan’s pharmaceutical industry did not form
the sort of keiretsu structures associated with other industries such as steel or
chemicals. Keiretsu in these sectors generally referred to a group of firms centred
around a main bank that lent funds and held equity stakes in member companies.
Groupings within the pharmaceutical industry were in the form of several wholesalers
associated with a manufacturer who held shares in these wholesalers who specialised
in the distribution of manufacturers’ products in defined regions.'*® These vertical

linkages effectively served as a formidable barrier to entry for new entrants, including

Economy, Vol. 2. (Paris: Organisation for Economic Co-operation and Development, 2006), 552.

129 See Yakugyd Keizai Kenkyiijo, Yakuji Nenkan [Pharmaceutical Annual] (Osaka: Nihon Yakugys Shimbunsha, 1957),
230-231; Toru Yamazaki, “Sengo Yakugydshi [A Postwar History of the Pharmaceutical Industry] (2),” 7-12.

13 Kunihiko Futaba, “Sengo no lyakuhin Ryatstishi: Doran ni Yoru Kakkyd to Ranbai Mondai no Hassei [The History of
Distribution in the Pharmaceutical Industry: The Korean War Boom and Emerging Problems with Dumping),” Iyaku Janaru 11
(June 1972): 40-54. See also Kunihiko Futaba, “Sengo no Iyakuhin Ryitstishi: Kajo Seisan ni Taisuru Shijo no Kakudai to Tosei
no Hosaku [The History of Distribution in the Pharmaceutical Industry: Strategies for Controlling a Market Expanding with
Overproduction]” Iyaku Janaru 11 (July 1972): 59-70. See also, “lIyakuhin Ryttsi Bumon [The Distribution of Pharmaceuticals]
Yakuji Nenkan [Pharmaceutical Annual] (Osaka: Nihon Yakugyd Shimbunsha, 1961), 49.
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foreign pharmaceutical firms.

As well, the pharmaceutical industry reorganised and became more concentrated as
larger firms enjoyed greater bargaining power in signing international licensing
agreemcnté and economies of scale in production. By the 1960s, 11 firms had more
than ‘1,000 workers. It was true that Japanese ﬁharmaeeutical was still comprised of
smaller firms than its Western counterparts. After all, more than 75% of Japanese
pharmaceutical firms employed less than 50 workers. 3! But the larger, pre-war

pharmaceutical firms regained their dominance in Japan’s pharmaceutical industry.

In the 1950s, the government helped Japanese firms develop the pharmaceutical
industry through a combination of policies under a protected environment. In
particular, government’s import substitution policy helped Japanese firms catch up and
ecquire manufacturing capacities through technology imports. The government’s
recognition of process patents further fostered the dissemination of techriology across
a many firms. Both government and firms seemed content with the acquisition of
technology and disinterested in the development of new technologies. In particular, the
lack of industrial policy to encourage R&D at a time when the US or British
governments generously rewarded innovation severely undermined the development

of a research-intensive pharmaceutical sector in Japan. 132

! Organisation for Economic Co-operation and Development, Pharmaceuticals: Gaps in Technology (Paris: Organisation for
Economic Cooperation and Development 1969), 48. .
132 Laecy Glenn Thomas, III, “Implicit Industrial Policy: The Triumph of Bntam and the Failure of France in Global
Pharmaceuticals,” 451-489.
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2.5 Volume-based growth under universal health care, 1961-1975

Supported by a combination of health and industrial policies, Japanese firms built a
highly successful domestic industry between 1961 and 1975. To better regulate the
quality and efficacy of drugs, the government revised the PAL in 1961. Iﬁ the same
year, the government also introduced a universal health care sjstem. While there had
been some coverage for prescription drugs before 1961, the universal health care
‘system enabled almost all Japanese citizens to purchase medicines with a small
co-payment. The introduction of universal health care triggered a period of
volume-based growth as the government underwrote demand for prescription
pharmaceuticals.'>® Japan’s pharmaceutical industry expanded rapidly as many firms
launched domestic versions of foreign discovered drugs. In the meanwhile, recurrent
drug accidents ranging from thalidomide to cold ampoules prompted a series of ‘

legislation that improved drug safety and standards in Japan.

2.5.1 Thalidomide

The 1960s began with the shock of the thalidomide scandal, which exposed severe
lapses in existing drug standards and revealed the urgent ﬁeed to improve drug safety
and efficacy criteria. Thalidomide was originally developed in Germany by the
pharmaceutical firm Grunenthal, and was used by pregnant women to treat morning

sickness. The drug was distributed widely between 1957 and 1962 in 46 countries.'**

3 Ministry of Health and Welfare, “Kokumin' Kaihoken Seido no Kakuritsu [The Establishment of a Universal Healthcare
System],” in Showa 36-nendo Kosei Hakusho [White Paper on Health, 1961] (Tokyo: Okurashd Insatsukyoku, 1962).

134 Stefan Timmermans and Valerie Leiter, “The Redemption of Thalidomide: Standardizing the Risk of Birth Defects,” Social
Studies of Science 30, no. 1 (2000): 41-71.
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Thalidomide acquired notoriety when it caused tens of thousands of birth defects and

deaths among babies born to patients taking the drug.'*’

The thalidomide tragedy underscored the importance of drug regulation. The United
States had managed to avert a national tragedy when the Federal Drug
Administration (FDA) refused to approve the drug in 1960.°° In Germany, the
authorities swiftly banned the drug’s use in November 1961 after the scientist
Widukend Lenz published an article that linked thalidomide to birth defects among
babies.’*” But the Japanese government was much slower to respond. For example,
Asia Pharmaceuticals was granted approval for thalidomide in February 1962, and
Dainihon Pharmaceﬁticals — who had been marketing thalidomide since 1958 — only
stopped shipments of the drug in May 1962."*® The Japanese government’s belated
response to the thalidomide tragedy revealed sérious lapses in prevailing drug/

standards and official attitudes toward drug safety.

The thalidomide tragedy resulted in a public outcry, which heightened awareness to
the potential dangers of drugs and propelled regulatory reforms in drug safety and
efficacy around the world. The Americans reacted swiftly to the tragedies overseas

.by passing the Kefauver-Harris Amendments in 1962, which bolstered existing US

15 For an overview of the thalidomide disaster, see for example, Sunday Times Insight Team, Suffer the Children: The Story of
Thalidomide (London: Andre Deutsch, 1979), Harvey TefY, Thalidomide: The Legal Aftermath (Famborough: Saxon House,
1976).

13 The American response to the Thalidomide tragedy has been documented in many articles, books. See for example, Philip
Hilts, “Thalidomide,” in The FDA, Business, and One Hundred Years of Regulation (New York: Knopf, 2003), 144-165.
"™“Drug is Defended by Germany Maker; Thalidomide’s Link to Baby Deformities Held Lacking,” The New York Times, 4
August 1962, 20.

138 Hideo Fujiki and Mitsuhiro Kida, eds., Yakuhin Kogai to Saiban: Saridomaido Jiken no Kiroku kara [Drug Accidents and
Trials: From the Records of the Thalidomide Disaster] (Tokyo: University of Tokyo Press, 1974). Mitsushiro Kida, Thalidomide
Embryopathy in Japan (Tokyo: Kodansha, 1987).
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regulations over drug development. While Britain, for example, legislated quality,
safety, and efficacy guidelines in 1968, equivalent measures in Japan were only

implemented when the PAL was revised in 1979.'%°

2.5.2 Health care reform and the creation of a domestic industry

With the introduction of universal health care, the Japanesg: government began to
underwrite demand for prescription drugs. Japanese pharmaceutical firms also
benefited from a series of other reforms over the 1960s and 1970s. Of particular
importance were the 1973 reforms that lowered co-payment levels and provided free
health care — including medicines — for the elderly. These measures increased demand
for prescription drugs and led to their over prescription. But for many Japanese

pharmaceutical firms, these health care reforms were important in supporting their

growth.

In Japan, physicians both prescribed and dispenéed prescription drugs. This practice
fuelled demand for prescription drugs, because pharmaceutical firms sold drugs at
discounted prices to physicians Who profited from reselling their drugs at the official
rate. The government’s fee-for-service system also created strong incentives for
physicians to prescribe new, higher priced drugs that tended to have greater

pharmaceutical price differentials. This was not only because physicians could profit

139 Stuart L. Nightingale, “Drug Regulation and Policy Formulation,” The Milbank Memorial Fund Quarterly. Health and Society
59, no. 3 (1981): 412444, John G. Fleming, “Drug Injury Compensation Plans,” The American Journal of Comparative Law 30,
no. 2 (1982): 297-323; PA Andrews, GM Thompson, GM, and C Ward, “A Regulatory View of the Medicines Act in the United
Kingdom” Journal of Clinical Pharmacology (1984):; 6-8; Harvey Teff, “Drug Approval in England and the United States.” The
American Journal of Comparative Law 33, no. 4 (1985): 567-610; Shosuke Koga, “Yakujihosei no Hensen [Changes to the
Pharmaceutical Affairs Act],” Gekkan Yakuji 21 (November 1979): 31-40.
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from dispensing drugs, but also because the official fees for medical services rewarded
physicians more for prescription services than for medical consultations.'* It ;hould
also be noted that the Japan Medical Association (JMA) traditionally wielded
significant power over health care policy in Japan. This was particularly true during

the IMA’s leadership by Taro Takemi between 1957 and 1982.14

The rapid rate of Japanese economic growth also propelled growth in the
pharmaceutical industry, not just by raising demand among weaithier pétients, but also
by encouraging companies from other sectors of the economy to enter the
pharmaceutical sector. New entrants came from various sectors, ranging from
chemicals (such as Sumitomo Kagaku and Mitsubishi Kasei) to textiles (such as Toray
and Teijin).'* Indeed, Japan’s growth in pharmaceutical production paralleled its

GDP growth, as both pharmaceutical production levels and GDP grew 3.4 fold

between 1960 and 1975.'4

Along with other sectors of the economy in the 1960s, Japanese pharmaceutical
firms also built central research laboratories to develop the industry. But apart from a

few entrepreneurial firms, most industrial R&D was restricted to process innovations

10 See Shiizd Nishimura, “Iryd Sangyd [The Health Care Industry],”in Sengo Nikon Sangyashi [A History of Japanese Industries
in the Post-war Period], ed. Sangyd Gakkai [The Society for Industrial Studies] (Tokyo: Toyd Keizai Shinpdsha, 1995), 769-786.
"l See James Kondo, “The Iron Triangle of Japan’s Healthcare,” BMJ (British Medical Journal) 330 (January 2005): 55-56. See
also Chiisei Mizumaki, Nihon Ishikai: Horaku Suru Seiiki [The Japan Medical Association: Its Crumbling Power] (Tokyo:
Chiokaron, 2003).

12 These firms also entered pharmaceuticals because they were facing saturation in the domestic market in their respective
sectors. See Japan Society for the History of Pharmacy, Nihon Iyakuhin Sangydshi [A History of the Japanese Pharmaceutical
Industry] (Tokyo: Yakuji Nippdsha, 1995), 121-122. The experience of Kirin Brewery, for example, was recently written by
Michael Lynskey, “The Locus of Corporate Entrepreneurship: Kirin Brewery’s Diversification into Biopharmaceuticals,”
Business History Review (Winter 2006): 689-723.

3 Ministry of Health and Welfare, Yakwji Kogyé Seisan Dotai Chosa Tokei [Annual Survey on Production in the Pharmaceutical
Industry] (Tokyo: Yakugyd Keizai Kenkyiijo, 1953-1967); Ministry of Health and Welfare, Yakuji Kogyo Seisan Détai Chosa
Tokei [Annual Survey on Production in the Pharmaceutical Industry] (Tokyo: Yakugyd Keizai Kenkyiijo, 1968-2000); Angus
Maddison and Organisation for Economic Co-operation and Development Development Centre, The World Economy, Vol. 2.
(Paris: Organisation for Economic Co-operation and Development, 2006), 552.
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or minor product innovations. In fact, technology imports rose almost three fold from
$18.5 million to $64.7 million between 1960 and 1975.'** The creation of these
research laboratories did prompt the shift of some pharmaceutical research from
academia to industry. But the lack of facilities, equipment, and human capital left
pharmaceutical firms reliant on academia to pursue research in pharmaceutical
innovation. '** Scholars such as Hiroyuki Odagiri have noted that much of
pharmaceutical R&D in Japan has occurred as collaborative projects between
academia and industry.!*® In Japan, many firms lacked incentives to invest in R&D,
not only because of capital limitations, but also due to the lack of facilities and
equipment, the high cost of raw materials, and lack of export-oriented policies

supported by the MITI in other industrial sectors.

* In nominal terms, technology imports rose from $2.8 million to $17.8 million. Bureau of Statistics, Office of the Prime
Minister, Kagaku Gijutsu Kenkyi Chésa Hokoku [Report on the Survey of Research and Development] (Tokyo: Office of the
Prime Minister, 1961-1984).

"5 This is evident in drug development records. See Yakuji NippGsha, Saikin no Shinyaku [New Drugs in Japan] (Tokyo, Yakuji
Nipposha, 1950-2006).

16 See Hiroyuki Odagiri,Transaction Costs and Capabilities as Determinants of the R&D Boundaries of the Firm: A Case Study
of the Ten Largest Pharmaceutical Firms in Japan,” Managerial and Decision Economics 24 (2003); 187-211.
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R&D expenditures

R & D/sales

Figure 2. R&D Expenditures, 1960-1975147

R&D expenditures did increase, particularly as the government gradually opened its
doors to foreign competition. But while R&D expenditures increased 8.5 fold from
19.2 billion yen to 162.4 billion yen and while R&D expenditure as a percentage of
sales rose 2.2 fold from 2.2% to 4.9% between 1960 and 1975, it was much smaller
than leading Western counterparts.48 In 1972, for example, R&D expenditures as a
percentage of total sales in Japan stood at 4.2% compared to 9.2% in the United States
and 8.1% in the United Kingdom, respectively.14 Not surprisingly, few Japanese
drugs were competitive in export markets. Japanese trade in pharmaceuticals did grow

from 66.5 billion yen in 1960 to 291.8 billion yen in 1975.19 But imports exceeded

4 Bureau of Statistics, Office of the Prime Minister, Kagaku Gijutsu Kenkyu Chosa Hokoku [Report on the Survey o f Research
and Development] (Tokyo: Office of the Prime Minister, 1961-1984).

Mi In nominal terms, R&D expenditures between 1960 and 1975 increased from 3.7 billion yen to 95.2 billion yen. Ibid.

149 Ibid., Pharmaceutical Research and Manufacturers of America, Pharmaceutical Industry Profile 2008 (W ashington, DC:
PhRMA, March 2008), 53; Great Britain, Business Statistics Office, Industrial Research and Development Expenditure and
Employment: 1975 (London: H.M.S.0O., 1979), 27.

130 Pharmaceutical trade refers to the sum of imports and exports in pharmaceuticals. In nominal terms, Japanese trade in
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more than twice the value of exports over the 1960s, and most of Japan’s exports were
in relatively simple drugs, such as antibiotics and vitamins, that were shipped to the
developing world.I51 Moreover, few Japanese drugs were recognised overseas.
Between 1950 and 1967, less than 2% of drugs introduced in the US, UK, or German
markets were of discovered in Japan. Conversely, of drugs in Japan, 30.6% was from
the United States, 12.9% was from Switzerland, and 11.8% was from Germany.

Japanese drugs comprised 24.7% ofthe home market.132

imports

exports

Figure 3. Value of Pharmaceutical Trade, 1955-198013

pharmaceuticals increased from 12.7 billion yen in 1961 to 167.5 billion yen in 1975. See Ministry of International Trade and
Industry, Tsushd Hakusho [W hite Paper on Trade] (Tokyo: Okurasho Insatsukyoku, 1958-1973).

151 Mostly Asia. See Yakugyo Keizai Kenkyujo, Yakugyo Keizai Nenkan [Pharmaceutical Economics Annual] (Tokyo: Yakuji
Nipposha, 1967), 132-137.

122 See Organisation for Economic Co-operation and Development, Pharmaceuticals: Gaps in Technology’ 127.

188 Ministry of International Trade and Industry, Tsushd Hakusho [W hite Paper on Trade| (Tokyo: Okurasho Insatsukyoku,
1958-1973); Ministry of International Trade and Industry, Tsushd Hakusho [W hite Paper on Trade| (Tokyo: Gyosei, 1974-2000).
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2.5.3 Economic development and Steps toward capital liberalisation

As the economy grew, the international community intensified pressures on Japan to
liberalise its capital. The Foreign Exchange Control Law and the Foreign Investment
Law had effectively locked out foreign direct investment since 1950. But with its
accession to the OECD and IMF in 1964, Japan agreed to phase in capital
liberalisation. The imminent introduction of full capital liberalisation and product
patents altered industry dynamics, as they incentivised firms to raise their R&D

investments, modernise facilities, and adopt improved quality standards.'**

While the pharmaceutical industry was not fully deregulated until 1975, the
government gave approval for up to 50% investments in 1967."> While Japanese
firms were still much smaller than leading foreign pharmaceutical firms in terms of
capital, gai:s between the West were narrowing - in profitability, R&D capacity, as
well as the number and ability of workers.!*® And while the J apanese pharmaceutical
industry still grew through the volume based production of drugs discovered overseas,
it relied less ‘on technology imports compared to other sectors of the Japanese

economy.'”’

' Yakugyd Keizai Kenkydjo., Yakugys Keizai Nenkan [Pharmaceutical Economics Annual] Tokyo: Yakuji Nippdsha, 1967),
236-244.

'3 Yakugyd Jihosha, Nihon no Iyakuhin Sangys [The Japanese Pharmaceutical Industry] (Tokyo: Yakugyd Jihasha, 1973),
160-161. [Editorial Committee for the 50 Year History of the Ministry of Health and Welfare, “Jiyiika to Kokusaika no Shinten
[Progress in Capital Liberalisation and Internationalisation),” in Késeishd 50-nenshi [A 50 Year History of the Ministry of Health
and Welfare] (Tokyo: Kosei Mondai Kenkyukai, 1988), 1624-1626.

156 See Organisation for Economic Co-operation and Development, Pharmaceuticals: Gaps in Technology. However, the
profitability among firms was heavily bolstered by the health care system and is not an accurate indicator of the ability of Japanese
firms to compete against foreign counterparts.

157 Yakugyd Keizai Kenkyiijo, Yakugyé Keizai Nenkan [Pharmaceutical Economics Annual] (Tokyo: Yakuji Nippdsha, 1967),
240.
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2.5.4 Product Standards

In anticipation of capital liberalisation — as well as in response to recurrent drug

tragedies — the government began to improve J apan’s drug quality standards from the

1960s through administrative guidance. 58 In the “Basic Policies for Drug |
Manufacturing Approval” in 1967, the government specified drug development

guidelines for the first time.'”* While these measureé improved the quality of drugs

available in Japan, they were different from the standards used overseas. The standards

effectively served as a non-tariff trade barrier and excluded foreign pharmaceuticals

from the Japanese market. Spurred by government-guaranteed demand for

prescription pharmaceuticals and sheltered from foreign competition, Japan’s

pharmaceutical industrj embarked upon a remarkable period of t&:xpansion.160

This expansion was also fuelled by the relatively low criteria placed on drugs to
qualify as a New Chemical Entity (NCE).'®! Many of the new drugs launched in Japan ‘
during the 1960s and 1970s were not necessarily novel, and were approved with
modest improvements such as more suitable doses, convenient forms of

administration, or fewer side effects.'®? To a certain extent, the government’s policies

1% Administrative guidance refers to informal legislation in the form of official or unofficial announcements from the
government. The Japanese government used administrative guidance as an instrument of industrial policy to provide guidelines
for business. Non-compliant parties could be penalized, for example, by receiving lower quotas or less aid from the government.
This included the launch of an adverse reactions monitoring system in 1967 and the adoption of Good Manufacturing Practices
(GMP) in 1974. See Kaoru Tabuchi, “GMP no Ayumi to sono Tenbd [History and Prospects of GMP],” Gekkan Yakuji 21
(November 1979): 243-247.See also Shinji Nitta, “Iyakuhin no Shinsa Gydsei [Governing the Examination of Pharmaceuticals],”
Gekkan Yakuji 21 (November 1979): 53-65.

1% This legislation created the distinction between prescription and OTC drugs by establishing criteria for drug approval in Japan.
The 1967 guidelines, for example, specified the necessary documentation required to pursue a new drug application. Among other
criteria, the guidelines also asked producers of prescription medicines to disclose adverse effects and provide a stable supply of
medicines.

'Ministry of Health and Welfare, Yakuji Kogyo Seisan Détai Chésa Tékei [Annual Survey on Production in the Pharmaceutical
Industry] (Tokyo: Yakugyd Keizai Kenkyiijo, 1953-1967); Ministry of Health and Welfare, Yakwji Kogyo Seisan Détai Chosa
Tokei [ Annual Survey on Production in the Pharmaceutical Industry] (Tokyo: Yakugyd Keizai Kenkyiijo, 1968-2000).

161" A New Chemical Entity is a chemical compound that has not been previously been approved for use in humans.

162 Robert Neimeth, “Japan’s Pharmaceutical Industry Postwar Evolution,” 158-159.
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to place a lower threshold on innovation eased the transition from process to product
innovations. Under this system, Japanese firms launched many new drugs with
incremental innovations and marketed these to physicians who could gain from high
pharmaceutical price differentials. While Japan’s pharmaceutical sector grew steadily
during this period, with minimal innovative value, most Japanese drugs could not be

translated into overseas markets.

The gradual liberalisation of capital controls prompted a fresh wave of foreign entrants
such as SmithKline, Eli Lilly, and Wellcome.'®® But foreign firms had yet to put a dent
into Japan’s antibiotics sector in the 1970s. After all, the product standards introduced
in 1967 had placed foreign products out of the Japanese market. In addition, foreign
firms were reluctant to enter a market where their large R&D investments for
breakthrough drugs would not be rewarded for their innovative value as in their home
markets. As well, fofeign firms had yet to establish a marketing presence in Japan.'$*
It was true that capital liberalisation posed a threat to many Japanese firms. But by the
mid 1970s, Japan’s firms had largely caught up with the West, and the large
pharmaceutical firms that dominated the domestic market were prepared to capture

gains from abroad.

2.5.5 1973: a year of welfare for the people — and for industry

Despite its struggles in R&D, production, and distribution, the government’s

' Mitsibishi Bank, Ltd., “Nihon Shijo ni Chiiryoku suru Iyakuhin Gaishi [Foreign Pharmaceutucal Firms Eye the Japanese
Market,” Mitsubishi Bank Research Report 369 (January 1986): 32,
' Yakugyo Jihosha, Yakuji Handobukku [Pharmaceutical Affairs Handbook] (Tokyo: Yakugyd Jihdsha, 1968-2000).
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sponsorship of demand continued to help the growth of Japan’s pharmaceutical
industfy. The impact of the govemment;s health care policies was paﬁicularly evident
in.the 1973 reforms. Dubbed “The Year of Welfare,” in 1973, the government
introduced several welfare measures that increased its level of sponsorship of
prescription pharmaceuticals. Thirty percent co-payment levels were introduced for
family dependants, medical fees were capped for high cost treatments, and free health

165 The impact of these reforms was immediate, and

care was provided for the elderly.
while production levels had been increasing since 1961, the 1973 reforms added a

fresh surge in momentum.

Indeed, from the introduction of universal health care in 1961, the pharmaceutical
industry expanded inarkedly. While it was the fifth largest global producer of
pharmaceuticals in 1960, Japan became the second largest producer of
pharmaceuticals in 1963. Growth in pharmaceutical production was more rapid in
Japan compared to the United States or Europe. Between 1960 and 1965, for
example, pharmaceutical production in Japan increased 1.7 fold compared to 1.4 fold
in the United Kingdom or 1.3 fold in the United States.'6 Between 1961 and 1975,

production almost tripled from 1.1 trillion yen to 3.1 trillion yen.'’

' Ministry of Health and Welfare, Kosei Hakusho [White Paper on Health and Welfare] (Tokyo: Okurashd Insatsukyoku, 1974).
' Yakugy® Keizai Kenkyiijo, Yakugy Keizai Nenkan [Economics of the Pharmaceutical Industry Annual] (Tokyo: Yakuji
Nippdsha, 1967), 299.

17 In nominal terms, production levels rose from 218.1 million yen to 1.8 trillion yen. Ministry of Health and Welfare, Yakuji
Kogyb Seisan Dotai Chosa Tokei [Annual Survey on Production in the Pharmaceutical Industry] (Tokyo: Yakugyd Keizai
Kenkyijo, 1953-1967); Ministry of Health and Welfare, Yakuji Kogy Seisan Détai Chésa Takei [Annual Survey on Production
in the Pharmaceutical Industry] (Tokyo: Yakugyd Keizai Kenkyiijo, 1968-2000).
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total drugs

prescription drugs

Figure 4. Value of Pharmaceutical Production, 1955-1980168

Contemporaries expressed concern about the over-production of similar therapeutic
products, which led to intense competition. To a certain extent, the lack of a strong
intellectual property rights regime prompted the entry of many new firms, which also
intensified volume-based expansion through the 1970s.1® To gain an edge in the
market, Japanese firms - which numbered 1,359 in 1975 - continued to engage in
dumping and excessive bargaining in the form of bribes or services.1 Neither
administrative guidance nor industry initiatives had much effect in curbing these

practices. Some order was restored in 1970, when the government finally threatened to

16S Ibid. It should be noted that official figures for prescription drugs were not compiled until 1968.. The dip after 1970 is due
largely to the oil shock.

1® Yano Research Institute, “Tasangyo kara no Kigyo Shinshutsu [New Entrants from Other Sectors],” Iyaku Sangyo Nenkan
(Tokyo: Yano Research Institute, 1975), 78. Between 1970 and 1980, the number of facilities related to pharmaceutical
manufacture increased from 20,993 to 22.497. See Ministry o f Health and Welfare. “Pharmaceutical Business Facilities
(C.Y.1944-1996, F.Y.1997-2004).” http://www.stat.go.ip/data/chouki/24.htm (accessed 27 July 2008).

1M Jyakuhin Sangyo Jittai Chosa Hokoku [Report on the Status of the Pharmaceutical Industry] (Tokyo: Ministry of Health and
Welfare, 1988-2000). Reprinted in Japan Pharmaceutical Manufacturers Association, Data Book (Tokyo: Japan Pharmaceutical
Manufacturers Association, 2007), 2.
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de-list the drugs of firms engaged in excessive discounting practices.l7l

With the launch of universal health care in 1961, the governmeht guaranteed demand
for prescription pharmaceuticals and substantially expanded the domestic market.
The government’s health policies increased demand as it encouraged physicians to
prescﬁbe new drugs to benefit from pharmaceutical price differentials. The
government’s protectionist policies ‘and recognition ‘of process patents also
encouraged the development of the pharmaceutical industry by allowing many firms

to produce similar products.

At the same tiine, however, impending plans to liberalise capital controls and
introduce product patents in the 1970s encouraged many firms to invest in R&D and
seek overseas markets. As in the previous period, links to academic laboratories
remained essential for drug development. The threat of capital liberalisatioﬁ also
encouraged firms to invest in central laboratories; some firms also invested more

heavily in R&D and launched Japan origin drugs.

2.6 Transitions to quality based growth, 1975-1990
By the 1970s, most Japanese firms were catching up with foreign firms in terms of
discovery capacity, if not size or sales. Between 1975 and 1979, 4% of new drugs that

were launched in the majority of the G7 countries were discovered in Japan. This was

' Tokai Bank, Ltd., “Hanbai-md no Kydka o Isogu Iyakuhinkai [The Pharmaceutical Industry Rushes to Strengthen its
Distribution Network],” Tokai Ginko Chasa Geppé 222 (January 1966): 17-26. See also, Kunihiko Futaba, “Sengo no Iyakuhin
Rytitsushi: Iyakuhin K&gyd no Kiki to Dakai e no Mosaku [The History of Distribution in the Pharmaceutical Industry: Seeking
Solutions to the Challenges of the Pharmaceutical Industry],” Ivaku Janaru 11 (September 1972): 44-53.

87



a time when 29% of new global products were discovered in the United States, 18%
were discovered in Germany, 11% were discovered in Switzerland, and 1% was
discovered in the United Kingdom.'”? Japan’s pharmaceutical industry now reached a
turning point. Government policies to liberalise capital and strengthen intellectual
property protection opened the market and encouraged ﬁﬁns to invest in produét
innovations.!” Under foreign pressure, the government removed barriers to entry and
introduced enhanced safety, quality, and efficacy standards that helped improve the

quality of drugs available in Japan.

2.6.1 Creating a modern market: opening up and protecting intellectual property

In the mid 1970s, the government introduced two measures that aimed to modemise
the market. While intense lobbying by the Japan Pharmaceutical Manufacturers
Association (JPMA) with the MITI, MHW, and Keidanren had helped stall
deregulation, capital controls were finally liberalised in 1975.'7* Product patents were
introduced shortly thereafter, in 1976."° Both changes brought an influx of foreign
firms, who could now worry less about the imitation of their products. Not only did

these measures lead Japanese firms to adopt a more research-intensive orientation to

172 pE, Barral, 20 Years of Pharmaceutical Research Results Throughout the World (Antony: Rohne-Poulenc Rorer Foundation),
24, See also, Elma S. Hawkins and Michael R. Reich, “Japanese-originated Pharmaceutical Products in the United States from
1960 to 1989: An Assessment of Innovation,” 1-11.

173 Ministry of Health and Welfare, “Iyakuhin Sangyd nado no Genjo to Shomondai [Current Status and Problems in the
Pharmaceutical Industry]” in Kései Hakusho [White Paper on Health] (Tokyo: Okurashd Insatsukyoku, 1977).

17 Japan Pharmaceutical Manufacturers Association, Seiyakukyd 20-nenshi [A 20 year History of the Japan Pharmaceutical
Manufacturers Association] (Tokyo: Japan Pharmaceutical Manufacturers Association, 1988), 57-58, 63-64. Established in 1946,
the Keidanren was one of Japan’s four leading economic organizations, along with the Nikkeiren, the Japan Chambers of
Commerce and Industry and the Japan Committee for Economic Development. Known to represent the voice of big business
toward the government’s economic policies, it merged with Nikkeiren into the Nippon Keidanren in 2002. the Japan
Pharmaceutical Manufacturers Association’s success in bargaining an extention to capital controls between the late 1960s and
carly 1970s has been discussed in Soichiro Giga, “Han’ei no Naka no Naiyii Gaikan” Jyaku Janaru 9 (October 1970): 24-31. The
experience of Sankyo’s former vice president is discussed in an interview with Jishin Suzuki, “Hanbai ni Kokoro Ubaware
Soyaku Wasureta Seiyaku Sangy6 [Caught Up in Sales, the Pharmaceutical Industry Forgot to Develop Drugs],” Doraggu
Magajin 43 (January 2000): 54-66.

17 Ministry of Health and Welfare, “Iyakuhin Sangy5 nado no Genjo to Shomondai [Current Status and Problems in the
Pharmaceutical Industry]” in Kasei Hakusho [White Paper on Health] (Tokyo: Okurashd Insatsukyoku, 1977).
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compete, they also helped protect new discoveries made by Japanese firms.

2.6.2 The cost of an ageing population

By the 1980s, Japan began to feel the pressures of an ageing population. The
proportion of the population aged 65 and over reached 9.1%, more than double the
level in 1950.1 There was higher demand for medicines t§ treat diseases of affluence,
and rising health care costs began to place a burden on Japan’s universal health care
system, which had been based on a population structure characterized by high birth

rates and a large population of workers who split the cost of elderly care.'”’

The government responded to the rising health care costs in two major ways. First, it
introduced biennial price reductions in 1981, starting with a steep, across-the-board
reduction .of 18.6%.'™ In 1982, it ended free health care coverage to the elderly under
the law, “Hee;lthcare for the Aged.” The response was swift, and production levels
peaked in 1982. The rate of growth in production had actually stumbled slightly earlier,
as the official rates for initial consultation fees and hospitalisation fees were raised in
1980. But combined with a raise in beneficiary co-payment levels from 10% to 20% in
1984, production values fell from 4.0 trillion yen in 1982 to 3.8 trillion yen in 1985.
The biennial price reductions also helped stem the pace of increase in production from

an average year-on-year growth of 5.2% in the 1970s to 3.8% in the 1980s.'”

1% Ministery of International Affairs and Communications, Population by Single Years of Age and Sex (1884—2000),”

http://www.stat.go.jp/data/chouki/02.htm (accessed 20 March 2007).

" Ministry of Health and Welfare, “Patients and Deaths of Infectious Diseases and Food Poisoning (1876 1999),”

http://www.stat.go.jp/data/chouki/02 htm (accessed 6 May 2008).

' Jih®, Iryd Iyakuhin Gyokai no Ippan Chishiki [General Information on the Healthcare and Pharmaceutical Industries] (Tokyo:
Jih, 2005), 60.

' In nominal terms, production values fell from 3.40 trillion yen in 1982 to 3.38 trillion yen in 1985. Ministry of Health and
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prescription drugs

bulk imports

1970 1975 1980 1985 1990 1995

Figure 5. Value of Pharmaceutical Production, 1970-199518)

The biennial price reductions had a particularly severe impact on Japanese
pharmaceutical firms’ incentive to invest in R&D. As the graph in figure 6 indicates,
drug prices fell 67.9% between 1981 and 1991.181 Drug prices were revised uniformly
on a regular basis - regardless of innovative value - throughout the patent protection
period. These reductions incentivised Japanese firms to launch a stream ofnew drugs
with short product life and little innovative value that could recoup the costs of R&D,
rather than invest in more substantial innovation. After all, the threshold on innovation

was much smaller for new drugs in Japan compared to many advanced markets. While

Welfare, Yakuji Kdgyo Seisan Dotai Chdsa Tokei [Annual Survey on Production in the Pharmaceutical Industry] (Tokyo:
Yakugyo Keizai Kenkyujo, 1968-2000).

1K) Ibid. There are three dips in this period. The first is due to the oil shock, the second is due the end of free health care for the
elderly in 1982, and the third stems from the burst ofJapan’s economic bubble of the 1980s.

m Jiho, liyd Iyakuhin Gvokai no Ippan Chishiki [General Information on the Healthcare and Pharmaceutical Industries] (Tokyo:
Jiho, 2005), 60.
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the industry did intensify its R&D orientation, most firms invested less than many
American and European firms. These trends hindered the industry’s prospects of

launching breakthrough drugs that would have been more competitive overseas.
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40

20

1980 1985 1990 1995 2000 2005

Figure 6. Impact of Price Reductions, 1980-2005 (1980=100)18

There were several new entrants into the pharmaceutical sector during this period:
foreign firms and Japanese firms from other industries. Capital liberalisation in 1975,
of course, had a pronounced effect on increasing the number of foreign firms in Japan.
In 1970, there were 74 foreign pharmaceutical firms operating in Japan. By 1980,
these figures had risen to 239. - Major firms such as Eli Lilly and Glaxo expanded

their operations in Japan. With limited marketing capacities, however, most foreign

18 Yakuji Kenkyukai, Saikin no Yakumu Gydsei [Recent Trends in Pharmaceutical Administration] (Tokyo: Yakumu Kdhosha,
2005), 133. See also, Jiho, Yakuji Handobukku [Pharmaceutical Affairs Handbook]| (Tokyo: Jiho, 2000-2007). Drug prices in
1980 are indexed to 100.

18 Mitsibishi Bank, Ltd., “Nihon Shijo ni Churyoku suru Iyakuhin Gaishi [Foreign Pharmaceutucal Firms Eye the Japanese
Market,” Mitsubishi Bank Research Report 369 (January 1986): 22-32.
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ﬁrms had yet to make a substantial presence in the Japanese market during this
period.!® For many Japanese firms, Merck’s 1983 acquisition of a controlling stake in
Banyu highlighted the very threat that they had wished to avoid for decades.'®® While
foreign firms had existed in Japan before the 1970s, what changed were the

prominence, power, and permanence of these firms.

There were other new entrants from other sectors of the Japanese economy. Since the
oil shock of the 1970s, Japan had been unable to check the slowing of its economy. As
various industrial sectors matured, firms began to seek opportunities for
diversification, particularly in the hope that they would be able to capitalise on the
potential of new developments in biotechnology. While funding levels only amounted
to a tenth of US levels, government agencies such as the Science and Technology
Agency (STA), MITI, and the Ministry of Agriculture, Forestries and Fisheries
(MAFF), provided funding for biotechnology research projects. By coordinating
research between government, industry, and academia, the government aimed to

translate the fruits of this research into commercially viable discoveries.'®

New entrants came from a range of sectors, as evidenced by the textile maker Teijin,

milk producers such as Snow Brand Milk Products and Meiji Dairies, and breweries

18 Yakugyd JihGsha, Yakuji Handobukku [Pharmaceutical Affairs Handbook] (Tokyo: Yakugyd Jihosha, 1968-1999).

185 Steve Lohr, “Merck’s Big Venture in Japan,” The New York Times, 13 October 1983. Merck’s acquisition of Banyu was one of
the first foreign acquisitions of a major Japanese firm. Banyu was then a firm listed on the First Section of the Tokyo Stock
Exchange. However, its overreliance on technology imports and lack of investment in R&D had dried up the firm’s product
offering and profit potentials. By 1980s, it was in dire need of capital and in search of a partner who would acquire the firm.

18 See for example, Mark D. Dibner, “Biotechnology in Pharmaceuticals: The Japanese Challenge,” Science 229 (September
1985): 1230-1235.
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such as Suntory and Kirin Brewery.'®” Firms with expertise in fermentation
techniques were particularly well placed to take advantage of these new technologies.
Without a sophisticated distribution network, however, few of the new firms posed a

threat to existing firms — even if they could discover breakthrough drugs.

2.6.3 “Gaiatsu” in the Japanese pharmaceutical industry

As frictions grew between Japan and its trading partners in the 1980s, foreign
governments began to place additional pressure on the Japanese government to
improve access to its market. They argued that non-tariff barriers continued to prevent
foreign pharmaceutical firms from competing in the Japanese market. These foreign
pressures, or Gaiatsu, were particularly pronounced from the United States. In 1985,
American and Japanese officials held market-oriented and sector-selective (MOSS)
talks that aimed to remove barriers to market access in four sectors — includihg

pharmaceuticals.'®®

These demands induced Japanese éﬁicials to reduce barriers by accepting foreign
clinical data, clarifying the criteria for innovation, and improving transparency in the
pricing process. Japanese drug authorities, for example, still required that drugs sold in
Japan were to be tested on J apanese patients — and that drug approval applications be

filed in Japanese. Moreover, Japan’s complex distribution system for pharmaceuticals

"®7 Yano Research Institute, Iyaku SangyG Nenkan (Tokyo: Yano Research Institute, 1980), 12-15; Kinoichi Tsunematsu, “Saihen
Katei no lyakuhin Sangyd [The Pharmaceutical Industry under Reorganisation],” Iyaku Janaru 9 (September 1970): 20-23.

18 United States Department of Commerce, International Trade Administration, Market Access and Compliance, “MOSS
Agreement on Medical Equipment and Pharmaceuticals,” United States Department of Commerce,

http://www.mac.doc.gov/japan/source/menu/medpharm/ta860109.html (accessed 15 May 2007).
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still made it extremely difficult for foreign firms to sell drugs in Japan.  Business
organisations such as the Pharmaceutical Manufacturers Association (PMA) in the
United States and the European Business Council (EBC) in Europe also held regular
talks with Japanese officials and heavily influenced the process of deregulation.19
The reforms that followed intensified the competitive pressures in the Japanese

pharmaceutical industry.

2.6.4 Responses to change

R&D expenditures

R& D/sales

1975 1980 1985 1990

Figure 7. R&D Expenditures, 1975-199011

While the government’s cost cutting measures did dent incentives to innovate, the

18 ibid.

19 “Yusei na Kaihatsuryoku de Kyuseicho o Tsuzukeru Zainichi Gaishi [With Stronger Development Capacities, Foreign Firms
in Japan Continue to Grow Rapidly],” Detailman, (May 1992): 28-35.

Ml Office of the Prime Minister, Bureau of Statistics, Kagaku Gijutsu Kenkyu Chosa Hdkoku [Report on the Survey of Research
and Development]| (Tokyo: Office of the Prime Minister, 1961-1984); Management and Coordination Agency, Statistics Bureau
& Statistics Centre, Kagaku Gijutsu Kenkyu Chosa Hdkoku [Report on the Survey of Research and Development]| (Tokyo:
Management and Coordination Agency, 1985-2000).
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rising competition from new Japanese and foreign firms in a more open market
urged Japanese firms to intensify their R&D orientaﬁon. A 1987 revision in Japan’s
patent law further encouraged firms to invest in R&D, as it became possible to extend
the effective life of a patent and recover the time lost in the drug testing and approval

Process. 192

Indeed, between 1975 and 1990, R&D'expenditures rose 3.3 fold from 162.4 billion
-yen to 534.8 billion yen, or from 4.9% to 8.0% in terms of R&D as a proportion of total
sales.® The number of regular researchers employed in pharmaceutical firms also
increased from 6,854 to 14,932. Technology imports also rose 2.5 fold from 8.8 billion
yen to 22.3 billion yen, while technology exports leapt 9.3 fold from 2.1 billion yen to
19.6 billion yen.'** The number of patents approved in Japan among Japanese firms
also rose from 376 in 1980 to 623 in 1990.'"° Over the 1980s, Japan also discovered
24.1% of the world’s new therapeutic substances, compared to 26.6% in the United

States and 48.7% in Western Europe.'®®

Between 1975 and 1990, the key change in Japan’s pharmaceutical industry was a shift

192 The partial revision to the patent law, Law No.27 in 1987, became effective in 1988. See “Iyakuhin no Kenkyii Kaihatsu no

Shien: Gutaiteki na Shiensaku [Supporting R&D in Pharmaceuticals: Specific Support Policies]” in Kosei Hakusho (Tokyo:

Ministry of Health and Welfare, 1988)

http://wwwhakusyo.mhlw.go.jp/wpdocs/hpaz198701/b0053 .html; Kazuyuki Motohashi, “Japan's Patent System and Business

Innovation: Reassessing Pro-patent Policies,” RIETI Discussion Paper Series 03-E-020,

http://www.rieti.go jp/en/publications/act dp2003.html (accessed 15 May 2008).

' In nominal terms, R&D expenditures between 1975 and 1990 rose from 95.2 billion yen to 516.1 billion yen. Ibid.

1% In nominal terms, technology imports rose from 5.2 billion yen to 21.5 billion yen, while technology exports rose from 1.3

billion yen to 18.9 billion yen. Ibid. See also, Will Mitchell, Thomas Roehl, and Ronald J. Slattery, “Influences on R&D Growth

among Japanese Pharmaceutical Firms,” Jowrnal of High Technology Management Research 6 (1995): 17-31.

19 Japan Patent Office. Number of patents approved are reprinted in Japan Pharmaceutical Manufacturers Association, Data

Book (Tokyo: Japan Pharmaceutical Manufacturers Association, 2007), 45.

1% This figure does need to be treated with caution, as the criteria for new drug approval was lower in Japan for other countries.

The figure is used to indicate that there were advances in drug discovery during this period. See European Federation of

Pharmaceutical Industries and Associations (EFPIA), The Pharmaceutical Industry in Figures (Brussels: EFPIA, 1997): 12, and
) EFPIA, The Pharmaceutical Industry in Figures (Brussels: EFPIA, 2005), 20.
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from a manufacturing-based to a knowledge-based industry. The Japanese market also
became more concentrated as firms faced more competition and invested in more
R&D'.197 In 1970 Japanese firms invested 3.0% of sales in R&D, but by 1990, these
figures had increased to 8.0%.'%® In the meanwhile, the market continued to expand in
terms of production and trade. While imports were still 3.6 tirﬁes the value of imports
during this time, Japanese exports increased 1.8 fold from 64.1 billion yen to 116.2
billion yén between 1975 and 1990.!% Japan’s expdrt destinations also shifted from

- the developing to the developed world. 2%

Despite the influx of foreign firms, however, the majority of Japanese firms did not
venture abroad. Among the 1,123 Japanese pharmaceutical firms in 2000, for example,
there were only 245 that had expanded abroad. 21 To a certain extent this was
understandable, as many Japanese firms were not in a position to compete against
leading Western firms who had already expanded into these markets.??> Even so,
between 1975 and 1990, Japanese firms adopted a more global orientatio;l. Firms with

overseas operations rose 3.0 fold from 30 in 1975 to 91 in 1990.2% Bﬁt Japanese firms

197 Japan Fair Trade Commission, Shuyd Sangyé ni okeru Ruiseki Seisan Shiichiido [Concentration Ratio of Main Industries]
(Tokyo: Japan Fair Trade Commission, 1975-1994), http://www.jftc go.jp/katudo/ruiseki/ruisekidate.html (accessed 1 June
2008). .

%8 Office of the Prime Minister, Burcau of Statistics, Kagaku Gijutsu Kenkyti Chasa Hokoku [Report on the Survey of Research
and Development] (Tokyo: Office of the Prime Minister, 1961-1984); Management and Coordination Agency, Statistics Bureau
& Statistics Centre, Kagaku Gijutsu Kenkyii Chosa Hokoku [Report on the Survey of Research and Development] (Tokyo:
Management and Coordination Agency, 1985-2000).

1% In nominal terms, Japanese exports increased from 36.8 billion yen to 111.1 billion yen. Ministry of International Trade and
Industry, Tsiisho Hakusho [White Paper on Trade] (Tokyo: Okurashd Insatsukyoku, 1958-1973); Ministry of International Trade
and Industry, Tsasho Hakusho [White Paper on Trade] (Tokyo: Gydsei, 1974-2000).

20 Ministry of Health and Welfare, Yakuji Kogyo Seisan Dotai Chésa Tokei [Annual Survey on Production in the Pharmaceutical
Industry] (Tokyo: Yakugyd Keizai Kenkyijo, 1968-2000). .

21 Ministry of Health, Labour and Welfare, yakuhin Sangyé Jittai Chésa Hokokusho [Report on the Pharmaceutical Industry]
(Tokyo: Ministry of Health, Labour and Welfare, 2001); Yano Research Institute Iyaku Sangyé Nenkan (Tokyo: Yano Research
Institute), reprinted in Japan Pharmaceutical Manufacturers Association, Data Book (Tokyo: Japan Pharmaceutical
Manufacturers Association, 2007), 21.

22 Yakugyd Jihosha, Yakuji Handobukku [Pharmaceutical Affairs Handbook] (Tokyo: Yakugyd Jihdsha, 1968-1999). See also,
“Kill or Cure for Japan's Drug Firms,” The Economist, 29 August 1981, 78.

3 Yano Research Institute Jyaku Sangyé Nenkan (Tokyo: Yano Research Institute), reprinted in Japan Pharmaceutical
Manufacturers Association, Data Book (Tokyo: Japan Pharmaceutical Manufacturers Association, 2007), 21.
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had yet to establish a substantial international presence.?®*

2.7 Building a R&D intensive, global pharmaceutical industry, 1990-2005

In contrast vto previous decades of relative stability, the Japanese pharmaceutical
industry underwent a dramatic transfo;mation in the 1990s. The industry experienced
a massive reorganisation, and became more global and research-intensive. The 1990s
began with reforms to the distribution system, which were followed by the
harmonisation of pharmaceutical regulations witﬁ Europe and the United States, and
other deregulatory measures. These reforms prompted foreign firms to increase their
presence in the Japanese market, just as Japanese firms increased their presence
abroad. As firms attempted to counter rising R&D costs and intense globalA

competition, and wave of M&A swept across the industry.

But much remained to be addressed. Delays to drug approval following an HIV blood
scandal increased R&D costs, while biennial price reductions continued to penalise
investments in innovation. Structural problems, such as the lack of qualified reviewers,
and the absence of government funding for industrial R&D, also hindered the launch
of new drugé in Japan. Seeking more favourable conditions abroad, some Japanese
firms began to transfer their core operations out of Japan to the United States and
Europe. The industry did continue to expand in terms of production, trade and R&D.

But Japan’s pharmaceutical industry was still much smaller than global leaders in

24 In 1990, Takeda, Japan’s leading pharmaceutical firm, was still the only Japanese company that ranked within the top 25
global pharmaceutical companies (in sales). See PJB Publications, Scrip: Pharmaceutical Company League Tables 1991
(Richmond: PJB Publications, 1991), 2.
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terms of sales, R&D expenditures, or value of exports, and the country remained a net

importer of pharmaceuticals.??®

2.7.1 The HIV scandal and an enduring drug lag

Just as the thalidomide tragedy coloured the debates over drug approval in the 1960s,
the HIV blood scandal in Japan did the same in the 1990s. But unlike the more positive
responses to the 1960s drug scandal through better legislation, the 1990s scandal
resulted in significant delays to the drug approval process. This led to a serious rise in
the cost of R&D and urged some Japanese firms to seek more favourable opportunities

abroad.

The HIV blood scandal was a drug accident that came to light in the 1990s after
Japanese haemophiliacs contracted HIV from the circulation of untreated blood
products. Despite knowledge over the potential dangers of unheated blood products,
the MHW had allowed for their circulation to reduce competition for Japan’s leading
provider of blood products, Green Cross Corp. The Japanese firm was not yet prepared
to produce heat-treated blood products that were available abroad. As a
pharmaceutical firm to which many MHW bureaucrats aiso retired, conflicts of
interests also prevented MHW bureaucrafs from taking actions that might have
alienated the firm. Legal proceedings suggested that the MHW had delayed the

approval of heat-treated blood products in order to allow Green Cross to catch up with

35 See for example, Bank of Tokyo-Mitsubishi, Ltd., “Honkakuteki na Ky5so Jidai o Mukaeru Iyakuhin Gydkai [The '
Pharmaceutical Industry to Enter an era of Real Competition],” Chdsa Geppé [Monthly Research Report] 107 (February 2005):
1-9.
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foreign rivals.2%

The Japanese drug lag since the 1990s originates from this scandal, which left the
MHW muqh more cautious and tentative in the drug approval process. It has also been
a major source of contention for firms seeking to introduce new drugs swiftly into the
market.””” For many firms, R&D in Japan became less attractive, as longer assessment
times raised the cost of drug development for a relatively low priced drug. In 1980,
drug approvals in Japan took much less than the 26.3 months in the United States.2%
But by 2000, the average time for drug approval in Japan was 28.5 months compared

to 16.5 months in the United States.?®

While the major response to the drug scandal was a delay in the drug apprbval process,
there was a silver lining. The scandal also cut excess demand for unnecessary
medicines and contributed to the fall in production levels over the 1990s. The widely
publicised scandal produced better-informed patients more scepticél of medicines,
increasingly sensitive to out of pocket drug expenses, and reluctant to spend on minor

medicines — particularly under economic recession.

2 See Yakugai Konzetsu Foramu, Yakugai Eizu wa Naze Okitaka [Why the HIV Drug Tragedy Occurred),” (Tokyo: Kirishobd,
1996); Eric A. Feldman, “HIV and Blood in Japan, Transforming Private Conflict in Public Scandal,” in Blood Feuds: Aids,
Blood and the Politics of Medical Disaster (Oxford: Oxford University Press, 1999), 59-94; Takao Takahashi, “Medical Business
Ethics: The HIV-Tainted Blood Affair in Japan,” in Taking Life and Death Seriously: Bioethics from Japan, ed. Takao
Takahashi (Amsterdam: Elsevier, 2005), 253-273.

%7 p, Reed Maurer, interview by author, Tokyo, Japan, 11 July 2007. Kenjiro Nagasaka, interview by author, Osaka, Japan, 15
December 2007.

28 Janice M. Reichert, “Trends in Development and Approval Times for New Therapeutics in the United States,” Nature
Reviews Drug Discovery 2 (September 2003): 697; P. Reed Maurer, interview by author, Tokyo, Japan, 11 July 2007. Kenjird
Nagasaka, interview by author, Osaka, Japan, 15 December 2007.

29 Kuniaki Yasuda, “Nihon ni Okeru Shiniyakuin no Shonin Shinsa Kikan [Approval Times for New Drugs in Japan},”
Research Paper Series, Office of Pharmaceutical Industry Research, Japan Pharmaceutical Manufacturers Association 35
(December  2006); Federal Drug Administration, CDER Drug and Biological Approval Reports,
http://www.fda.gov/cder/rdmt/default.htm (accessed 4 May 2008).
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2.7.2 Distribution Reform in 1990: a much needed cleanup

In the Japanese pharmaceutical industry, the supply chain linking manufacturers to
patients involved two intermediaries: wholesalers and dispensing physicians. Since
1951, the retail price of prescription drugs had been set by the government. As a result,
dispensing physicians increased their margins by bargaining down the price paid to
wholesalers. Until 1992, pharmaceutical manufacturers usually entered into resale
price maintenance agreementé with their wholesalers. Most forms of resale price
maintenance were illegal in Japan since 1947. But Japan’s antimonopoly stafute
exempted pharmaceuticals from this prohibition. The resale price maihtenance
agreements limited the competitive pressure on Japan’s many small and inefficient
wholesalers. For the manufacturers, this arrangement made it difficult for new eﬁtrants

to sell drugs to Japanese wholesalers or dispensing physicians.!°

In 1991; the government introduced several measures to reform the distributioﬁ
system. These measures were, to a large extent, a response to foreign pressures to
reduce barriers to entry into the Japanese market. The sheer complexity and cost
involved in pharmaceutical distribution in Japan had deterred many potential firms
from making a full entry into the market. The consternation of foreign firms in facing
these market barriers, for example, was addressed in state-level talks, such as the

Structural Impediments Initiative with the United States between 1989 and 1990.2!!

219 problems with this system have been discussed widely. See for example, Shiimei Tanaka, “Iyakuhin no Ryfitsu o Meguru
Mondaiten [Problems in Pharmaceutical Distribution),” in Shakai Yakugaku Nyiimon (Tokyo: Nankddd, 1987), 156-168.

21 .S, Department of Commerce, International Trade Administration, Office of Japan Market Access and Compliance,
“U.S.-Japan Structural Impediments Initiative (SII),” United States Department of Commerce,

http://www.mac.doc.gov/japan/market-opening/market-opening.htm (accessed 2 May 2008).
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As part of the distribution reforms, resale price maintenance in i)harmaceuticals was
prohibited.?'> This measure basically destroyed the vertical groupings that had long
persisted between select wholesalers and manufacturers, and lowered barriers to
entry.”"? Liberated from the control of manufactureré, these reforms sparked a wave of
consolidation, and wholesalers swiftly expanded from regional to national
coverage.>'* While there were 403 wholesalers in Japan in 1990, there were only 232
by 2000.2"® As larger firms, wholesalers were able to increase their bargaining power

in dealing with manufacturers.?'®

Another part of distribution reform involved a correction to the government’s method
of calculating the biennial price reductions, which no longer made it possible for
physicians to profit substantially from pharmaceutical price differentials. This resulted
in a shift in promotional strategies among pharmaceutical firms. No longer able to
provide generous discounts for physicians, pharmaceutical firms invested in the
education of marketing representatives to compete on the basis of quality rather than

price. .

212 The new price settlement system was called “Shin-shikirika-sei.” See Ministry of Health and Welfare, “Iyakuhin, Irydrydgu no
Ryiitsu Kindaika [Modernisation of Distribution in Pharmaceuticals and Medical Equipment],” in Kosei Hakusho [White Paper
on Health and Welfare] (Tokyo, Okurashd Insatsukyoku, 1974); Japan, House of Representatives, Health and Welfare Committee,
Official Report of Debates, 126" Diet, 6 Session, 2 April 1993; Japan, House of Councillors, Health and Welfare Committee,
Official Report of Debates, 126" Diet, 7" Session, 20 April 1993; Japan, House of Councillors, Health and Welfare Committee,
Official Report of Debates, 126" Diet, 11* Session, 30 June 1993,

23 See Tadashi Inoue, “Iryoyd lyakuhin Shijo no Tokushusei to Ryiitsi Kaikaku [Special Feaures of the Prescription
Pharmaceutical Market and Distribution Reform],” Waseda Shakaigaku Kenkyii 49 (October 1994): 55-65. See also Japan
Business History Association, Banyu Pharmaceutical: 85 Year History (Tokyo: Banyu Pharmaceutical, 2002): 304-308. Banyu
Pharmaceutical’s then president Kenjird Nagasaka responded spearheaded the industry’s reforms in distribution in response to the
government’s policy reforms.

214 p. Reed Maurer, “Why Japanese Pharmaceutical Wholesalers Merge,” Pharma Marketletter, 4 June 1999; Ministry of Health
and Welfare, Iyakuhin Sangyé Jittai Chésa Hokoku [Report on the Status of the Pharmaceutical Industry] (Tokyo: Ministry of
Health and Welfare, 1988-2000).

215 These figures are in terms of the number of companies who were members of the Federation of Japan Pharmaceutical
Wholesalers Association. True figures are expected to be higher, and the fall in the number of wholesalers much more dramatic.
Federation of Japan Pharmaceutical Wholesalers Association, “Changes in the Number of Member Firms”
http://www.jpwa.or.jp/jpwa/index.html (accessed 4 May 2007). Jihd, Yakuji Handobukku [Pharmaceutical Affairs Handbook]
(Tokyo: Jihd, 2002), 215.

6 p. Reed Maurer, “Positive News on ‘Dramatic’ Wholesaler Restructunng in Japan Overlooked,” Pharma Marketletter, 20
November 2003.
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2.7.3 Sweeping changes in the regulatory environment

Japan’s pharmaceutical industry made a major step‘towards globalisation when the
government decided to harmonise its pharmaceutical regulations with the United
States and Europe. In 1990, the three regions formed The International Conference on
Harmonisation of Technical Requirements for Registration of Pharmaceuticals for
Human Use (ICH) to reduce or eliminate the cost and time involved in duplicating
drug development across countries. The harmonisation of regulations meant that
Japanese drugs could easily be approved in the United States and Europe, just‘as
European and American drugs could easily be approved in Japan. By using resources

efficiently, the ICH also aimed to bring quality drugs more quickly to the market.?!’

For Japanese firms, incentives to innovate improved markedly. The adoption of
American and European regulations strengthened the criteria for innovation. As well,
Japanese firms were forced to compete with a greater number of foreign firms as
harmonisation improved access to the Japanese market.2'® In 1990, no foreign firms
were among the top ten Japanese pharmaceutical firms.2'® By 2005, there were two:

220

Pfizer and Novartis.”” At the same time, harmonisation made it much easier for

J apénese firms to access the large markets of Europe and the United States. In 1990, 91

27 The International Conference on Harmonisation of Technical Requirements for Registration of Pharmaceuticals for Human
Use, http://www.ich.org, (accessed 15 May 2007).

218 «Better and Stronger Brands: Brand Managers are Focusing on Launching Products Globally, Aiming to Make Patients and
Physicians All Over the World Aware of their Products and in the Process Build Powerful Brands,” Med Ad News 1 October
2002, S16 (4); “Entering Japan: Deregulation Transforms the Third-largest Pharmaceutical Market into a Friendlier Place for
Business,” Med Ad News 1 March 2003, 1 (3).

219 pIB Publications, Scrip: Pharmaceutical Company League Tables 1991 (Richmond: PJB Publications, 1991), 42.

20 Jihg, Yakuji Handobukku [Pharmaceutical Affairs Handbook] (Tokyo: Jihg, 2007), 473. This excludes firms solely dedicated
to the bulk production of drugs.
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firms had expanded into overseas markets; by 2005, there were 284.22' ICH also
helped raise the profile of Japanese firms, as they developed more innovative and

effective drugs that were recognised and successful in world markets.??2

This momentum for refonﬁ continued into the late 1990s. For example, Japanese
authorities lowered barriers tq foreign entry by dismissing the Japanese language
requirement in filing patent applications, disposing of the requirement to conduct
clinical trials on Japanese subjects, eliminating the local manufacturing requirement
for foreign firms, and creating tax incentives for R&D.* In 1997, the government
added more flexibility to the market by recognising the use of contract research

organisations to improve efficiency in drug development.??*

In Japan, academics at national and public universities in Japan were considered to be

225

civil servants.”” Until 1998, Japanese academics were not allowed to take outside

employment. This rule discouraged academics working on pharmaceuticals from

2! Yano Research Institute, [yaku Sangya Nenkan (Tokyo: Yano Research Institute), reprinted in Japan Pharmaceutical
Manufacturers Association, Data Book (Tokyo: Japan Pharmaceutical Manufacturers Association, 2007), 21. In 1990, for
example, there were 37 manufacturing facilities and 44 sales offices abroad. In 2005, there were 102 manufacturing facilities and
206 sales offices abroad.

2 Established in 1990, the International Conference on Harmonisation of Technical Requirements for Registration of
Pharmaceuticals for Human Use (ICH) is a project which aims to harmonize the pharmaceutical regulations of Europe, Japan
and the United States. See http://www.ich.org. The impact of foreign firms on the Japanese pharmaceutical industry has been
reported in Mizuho Corporate Bank, Ltd., “Obei Seiyaku Kigyd no Saihen Doko to Wagakuni Seiyakigyokai no Inpurik&shon,”
Mizuho Sangyo Chosa 17 (March 2005): 1-42.

3 Yakugyo Jihosha, Yakuji Handobukku [Pharmaceutical Affairs Handbook] (Tokyo: Yakugyd Jihosha, 1968-1999); Jihd, Yakuji
Handobukku [Pharmaceutical Affairs Handbook] (Tokyo: Jihd, 2000-2007).

24Ministry of Health and Welfare, “Standards for the Implementation of Clinical Trials on Pharmaceutical Products,”

MHW Ordinance No. 28, 27 March 1997, and Ministry of Health and Welfare, “Application of Standards for the
Implementation of Clinical Trials on Pharmaceutical Products,” Notification No. 445 of Pharmaceuticals and Cosmetics
Division/Notification No. 68 of the Safety Division, Pharmaceutical Affairs Bureau, 29 May 1997. Information on contract
research organizations in Japan may be found at, Japan CRO Association, http://www.jcroa.gr.jp/ (accessed 4 May 2008).

225 This status changed with the incorporation of national universities in Japan in April 2004. See Ministry of Education, Culture,
Sports, Science and Technology, “Incorporation of National Universities,” in FY2003 White Paper on Education, Culture, Sports,
Science and Technology (Tokyo: Ministry of Education, Culture, Sports, Science and Technology, 2004),
http://211.120.54.153/b_menu/hakusho/html/hpac200301/hpac200301_2_021.html
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comniercializing their research.”® In 2000, the government also made it possible for
academics to establish companies and made it easier for academics to move between
academia and industry.??” In'so doing, the Japanese government hoped that, as in other
countries, university start-ups might help translate the fruits of academic research fnto

commercial products.??®

2.7.4. The impact of a greying population and cost containment policies

Over the 1990s, Japan’s ageing population intensified the financial pressures on the
national health insurance system. The proportion of the population aged 65 and over
increased from 12.0% to 17.8% between 1990 and 2000.>*° In response to the rising
financial pressures, the government continued to legislate reductions in the pﬁce of
prescription drugs. As the government subsidised the purchase of prescription drugs in

Japan, it was strongly incentivised to contain the prices of these drugs.23 0

The government’s policy of containing drug prices undermined the ability and
willingness of firms to make substantial reinvestments in R&D. The potential profits

of developing a new drug in Japan were much smaller than the United States, for

26 See Steven Collins and Hikoji Wakoh, “Universities and Technology Transfer in Japan: Recent Reforms in Historical
Perspective,” The Journal of Technology Transfer 25 (June 2000): 213-222; Kenji Kushida, “Japanese Entrepreneurship:
Changing Incentives in the Context of Developing a New Economic Model,” Stanford Journal of East Asian Affairs 1 (Spring
2001): 86-95.

7 Barriers to entrepreneurship has been discussed in Yoshiaki Nakamura and Hiroyuki Odagiri, “Nihon no Baiobencha Kigy®:
Sono Igi to Jittai [Japanese Bioventures: Meaning and Current Status),” REIT! Discussion Paper Series 02-J-007 (June 2002). An
assessment of recent changes in legislation has been written by Michael Lynskey “The Commercialisation of Biotechnology in
Japan: Bioventures as a Mechanism of Knowledge Transfer from Universities,” International Journal of Biotechnology 6 (2004):
155-185. Limitations on relying predominantly on in-house R&D has also been discussed in Robert Kneller, “Autarkic Drug
Discovery in Japanese Pharmaceutical Companies: Insights into National Differences in Industrial Innovation,” Research Policy
32 (2003): 1805-1827.

228 Steven W. Collins, The Race to Commercialize Biotechnology: Molecules, Markets, and the State in the United States and
Japan (London: RoutledgeCurzon, 2004), 151. ‘ ’

% Ministery of International Affairs and Communications,“Nenrei Kakusai Danjobetsu Jinkd [Population by Single Years of
Age and Sex] (1884—2000),” http://www.stat.go.jp/data/chouki/02.htm (accessed 20 March 2007).

B0The impact of the regular price reductions has been widely discussed. See for example, Tsuruhiko Nanbu, “Iyakuhin no Sangyd
Soshiki: Yakka Kisei no Keizaiteki Koka [Industrial Organisation of Pharmaceuticals: The Consequences of Price Regulation in
Japan),” Iryd to Shakai 7 (January 1997): 1-15.
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example, where there were no price restrictions on drugs. This had a heavy impact on
Japanese pharmaceutical firms who, unlike their American counterparts, could not
rely on government funding for industrial R&D.2! ‘It was particularly crucial at a time
when R&D processes were becoming increasingly costly and sophisticated. The
limited ability to invest in research technologies such as genomics, combinatorial
chemiStry and high throughput screening, placed firms in Japan at further
disadvantage:.232 As well, the inability to grow meant that many Japanese firms lacked

the capital to acquire foreign firms and expand.

Another effect of the government’s policy of reducing official drug prices was that
physicians could no longer benefit from the pharmaceutical price differentials. After
1990, many physicians began to abandon the business of dispensing drugs to patients.
In 1990, 87.2% of physicians dispensed drugs; by 2005, 45.9% of physicians still
continued to do s0.2** With the separation of prescribing and dispensing functions,
firms could no longer profit from high priced drugs with minimal innovative value.
Instead, firms were incentivised to develop high priced drugs with greater innovative

value.

2.7.5 The impact of globalisation

The Japanese pharmaceutical industry continued to develop over the 1990s. In the

B! Government funds for pharmaeeutical R&D are provided to universities. Firms are therefore indirectly subsidised through
joint projects conducted with universities. ’

22 Developments in drug discovery technologies has been written by Leland J. Gershell and Joshua H. Atkins, “A Brief History
of Novel Drug Discovery Technologies,” Nature Reviews Drug Discovery 2 (April 2003): 321-327. See also, James R. Broach
and Jeremy Thorner, “High-throughput Screening for Drug Discovery,” Nature 384 (November 1996): 14-16.

3. Japan Pharmaceutical Association, “Iyakuhin Bungy Shinchoku Jokyo [Progress on the Separation on the Prescribing and
Dispensing of Medicines],” Japan Pharmaceutical Association, http://www.nichiyaku.or.jp/contents/bungyo/default.html
(accessed 20 April 2008).
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1990s, production values grew 1.1 fold from 4.9 trillion yen to 5.2 trillion yen.?*
While the momentum for growth slowed to an average of 0;4% a year compared to
3.7% a year during the previous decade, the country maintained its position as the
second largest market in the world. 25 Facing more rigorous standards and
sophisticated technologies in R&D as well as greater competition from foreign ﬁﬁns,
J apafxese firms intensified their R&D orientation after 1990. Between 1990 and 2005 ,
R&D expenditures almost doubled while R&D expenditures as a percentage of sales
rose from 8.02% to 10.01%.2% Japanese firms also became a net exporter of
pharmaceutical technology after 1997, recording a surplus of $1.4 million dollars by
2005.37 The nu_mber of researchers also increased from 14,900 to 20,800 during this
period.>*® But in a global context, these figures remained much smaller than the
leading pharmaceutical markets. For example, the average R&D budgets of the top 10
Japanese firms were still about one-fifth of the average of the top Western companies

in 2000.2*°

34 In nominal terms, production values grew from 4.7 trillion yen to 5.4 trillion yen between 1990 and 1999.

5 Yakuji Kogya Seisan Détai Chésa Tokei [Annual Survey on Production in the Pharmaceutical Industry] (Tokyo: Yakugyd
Keizai Kenkytjo, 1968-2000); Yakugyd Jihdsha, Yakuji Handobukku [Pharmaceutical Affairs Handbook] (Tokyo: Yakugyo
Jihosha, 1968-1999). .

16 Management and Coordination Agency, Statistics Bureau & Statistics Centre, Kagaku Gijutsu Kenkyi Chasa Hokoku [Report
on the Survey of Research and Development] (Tokyo: Management and Coordination Agency, 1985-2000); Ministry of Internal
Affairs and Communications, Statistics Bureau, Kagaku Gijutsu Kenkyis Chosa Hokoku [Report on the Survey of Research and
Development] (Tokyo: Ministry of Internal Affairs and Communications, 2001-2006).

27 bid. It is recognised that these figures do not accurately represent the strength of Japanese firms. The figures, for example,
obscure the number of foreign pharmaceutical firms who, rather than licensing out to Japanese firms, marketed their drugs
through their own distribution networks in Japan.

28 1bid, o

29 Jih®, Yakuji Handobukku [Pharmaceutical Affairs Handbook] (Tokyo: Jih6, 2002), 159.
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Figure 8. Value of Pharmaceutical Trade, 1985-2005240

Japan’s pharmaceutical industry remained a net importer of pharmaceuticals. In 2005,
Japan still imported 2.5 times more drugs than it exported, with imports of 538 billion
yen (or approximately $4.9 billion).24l While these figures were smaller than the US
trade deficit in pharmaceuticals of around $11 billion, far fewer Japanese drugs were
recognised globally compared to those produced by American or European firms. In
1999, only one eighth of NCEs launched by Japanese firms became international,
compared to more than one third among US and European firms. In addition, although
foreign sales among Japanese firms increased, they still accounted for only around a

fifth of those among US and European firms.22 While the nominal gap in R&D

240 Ministry of International Trade and Industry, Tsusho Hakusho [W hite Paper on Trade] (Tokyo: Gyosei, 1974-2000); Ministry
of Economy Trade and Industry. Boeki Doko Detabesu [Database on Trends in Trade],

http://www.meti.go.ip/Dolicv/trade policv/trade db/htmL/01.html

241 Ministry of Economy Trade and Industry. Boeki Doko Detabesu [Database on Trends in Trade],
http://www.meti.go.ip/policv/trade policv/trade db/html1/01.html

22 Centre for Medicines Research International, “Japan in Focus: Strategies for Innovation and Global Drug Development, What
Differentiates Japanese Pharma Companies from their Western Counterparts.” R& D Briefing 28 (1999): 4.
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expenditures widened between Japanese firms and leading Western firms in the 1990s,
figures for the proportion of foreign sales to total sales did narrow. In 2005, Japan’s top
three pharmaceutical firms Takeda, Astellas and Eisai derived 44.3%. 45.3%, and
57.2% of their sales from overseas markets, respectively. In the meanwhile the top
three global firms, Pfizer, GlaxoSmithKline, and Sanofi-Aventis derived 48.0%,

68.2%, and 55.6% of sales from overseas markets,'respectively.243‘

2.7.6 Dramatic reorganisation since the millennium

Prompted by the dramatic chgnges to the regulatory environment, and in response to
the rising sophistication and costs of R&D, Japanese firms reorganised and globalised.
The performance gap also widened between Japanese firms that were globally
competitive and those that wefe domestically oriented.*** Leading Japanese firms
gained more as they increasingly transferred their core operations abroad where there
were both larger markets and greater reward for innovation — such as the United States.
These trends are reflected in the decline of clinical trials conducted in Japan versus the
rise of clinical trials conducted abroad.?*® This was because of the higher cost and
longer duration of clinical trials conducted in Japan in comparison to the United States

or Europe.246 Drug approval times also took longer, not only because of the reluctance

26 Japan Pharmaceutical Manufacturers Association, JPMA Databook (Tokyo: Japan Pharmaceutical Manufacturers Association,
2007); It is also important to note that Japanese firms that derive a substantial portion of sales from abroad is still very limited.
4 See Yakugyd Jihosha, Yakuji Handobukku [Pharmaceutical Affairs Handbook] (Tokyo: Yakugyd Jihdsha, 1968-1999); Jiha,
Yakuji Handobukku, [Pharmaceutical Affairs Handbook] (Tokyo: Jihd, 2000-2007). The experience of globally successful
Japanese firms are documented in “Kokusaiteki Hitto Shohin no Joken [The Criteria for a Internationally Successful Drug},”
Detailman (September 1991): 29-45; and “Kaigai de Katsuyaku suru Kokusan Shinyaku no Genjo [The Current Status of
Ja Span-ongm Drugs Abroad],” Gekkan Mix (June 1996): 44-62.

See Eiji Ueda, “Wagakuni no Chiken no Genjo to Mondaiten [The Current Environment and Issues around Chmcal Trials in
Japan,” Modan Media 50, no. 2 (2004): 12; Office of Pharmaceutical Industry Research, “Sdyaku no Ba to shite no Kydsoryoku
Kydka ni Mukete [Creating a Stronger, More Competitive Environment for Drug Discovery],” Office of Pharmaceutical Industry
Research, Japan Pharmaceutical Manufacturers Association (November 2005), 75.

6 Office of Pharmaceutical Industry Research, “Soyaku no Ba to shite no Kydsoryoku Kyoka ni Mukete [Creating a Stronger,
More Competitive Environment for Drug Discovery],” Office of Pharmaceutical Industry Research, Japan Pharmaceutical
Manufacturers Association (November 2005), 75-78.
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to approve new drugs after the HIV blood tragedy, but also because of the dispersion of
clinical trials across many hospitals, the adoption of more rigorous clinical trial
standards, and severe lack of qualified personnel to evaluate new drugs relati\.fe to the
United States or Europ'e.247 The nationality of these globally-oriented Japanese firms
become increasingly questionable, as while management was located in Japan, both

the sources of innovation and potential for growth were located overseas.

From the late 1990s, a massive wave of M&A swept the Japanese pharmaceutical
industry as firms began to grasp the urgent need to achieve scale economies and
strengthen R&D operations to survive global competition. This began with the merger
of Mitsubishi Chemicals with Tokyo Tanabe into Tokyo Mitsubishi Pharmaceutical in
1999, and its merger with Welfide in 2001.2*® Several other mergers followed,
including those of Japan’s leading pharmaceutical firm such as Yamanouchi and
Fujisawa into Astellas, Dainippon and Sumifomo into Dainippon Sumitomo, and

Daiichi and Sankyo into Daiichi Sankyo — all in 2005.2%

At the same time, foreign firms raised their profile, as the harmonisation of
pharmaceutical regulations facilitated their entry into. the Japanese market. Foreign

firms launched many new products, developed their own distribution networks, and

%7 Even in 2006, Japan had 197 personnel to evaluate drug approvals, compared to 2,200 in the United States (FDA), 693 in the
United Kingdom (MHRA), and 1,100 in Germany. See Office of Pharmaceutical Industry Research, “Seiyaku Sangyd no
Shorai-z6 [The Future Image of the Pharmaceutical Industry),” Office of Pharmaceutical Industry Research, Japan
Pharmaceutical Manufacturers Association (May 2007), 113-114. See also, Robert Kneller, “University-Industry Collaboration
in Biomedical Research in Japan and the United States: Implications for Biomedical Industries,” in Industrializing Knowledge:
University-Industry Linkages in Japan and the United States, eds. Lewis M. Branscomb, Fumio Kodama, and Richard L. Florida
(Cambridge: MIT Press, 1999), 410-438. .
% Mitsubishi Pharma Corp., Yitka Shaken Hokokusho (Tokyo: Okurashd Insatsukyoku, 2006), 4.

M Astellas Pharma Inc., Yizka Shoken Hokokusho (Tokyo: Okurashd Insatsukyoku, 2006), 4; Dainippon Sumitomo Pharma Co. ,
“Kaisha Enkaku [Company History],” http://www.ds-pharma.co.jp/profile/history.html (accessed 28 July 2008); Daiichi Sankyo
Co., Yiika Shoken Hokokusho (Tokyo: Okurashd Insatsukyoku, 2006): 3. ’
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increased their sales in Japan. Indeed, between 1996 and 2005, foreign firms
accounted for more than 70% of Japan’s new drug approvals and were a major sdurce
of growth in Japan’s pharmaceutical industry.zso Several foreign firms even made high
profile acquisitions, such as Roche’s purchase of Chugai in 2002, Abbott’s purchase of

Hokuriku Seiyaku and Merck’s purchase of Banyu in 2003.5!

Japan’s pharmaceutical industry at the turn of the twenty-first century presented a
mixed picture. Japanese firms after the 1990s were stronger and dyﬁmnic, more R&D
intensive and global. The industry continued to grow in terms of production, R&D
investments, sales, and overseas operations. But economic recession, combined with
rigid and outdated institutional structures also dampened growth prospects. The
number of NCEs discovered in Japan declined relative to other countries in the 1990s,
and Japan no longer led NCE launches after 1995.2°? Biennial price reductions alsb
discouraged new entries into the Japanese market.?*> Even with the M&A boom, the
size of Japanese firms remained far too small to rival the sales, profits, R&D, human
resources, or marketing capacity of leading Western pharmaceutical firms. For
decades, Japan’s pharmaceutical ihdustry had been a highly successful domestic

industry. But it had yet to prove success in the global market.

% Office of Pharmaceutical Industry Research, “Seiyaku Sangyd no Shoraizd [The Future Image of the Pharmaceutical
Industry]” Office of Pharmaceutical Industry Research, Japan Pharmaceutical Manufacturers Association (May 2007), 52. See
also, Michiyo Nakamoto and David Pilling, “Drugs Market Set for Change: Japan’s Pharma Industry is Slowly Opening Up,”
Financial Times 3 April 2002.

31 Chugai Pharmaceutical Co., “History,” Chugai Pharmaceutical Co., http://www.chugai-pharm.co.jp/profile/about/history.html
(accessed 4 May 2008); Abbott Japan Co., “History,” Abbott Japan Co. http://www.abbott.co.jp/company/history.asp (accessed 4
May 2008); Banyu Pharmaceutical Co., “The History of Banyu,” Banyu Pharmaceutical Co.
http://www.banyu.co.jp/content/corporate/about/history/index.html (accessed 4 May 2008). These events were widely publicised.
See for example, Christopher Bowe and Michiyo Nakamoto” Merck Bids for the Rest of Banyu” Financial Times, 10 January
2003. .

2 Centre for Medicines Research International, “Japan in Focus: Strategies for Innovation and Global Drug Development. What
Differentiates Japanese Pharma Companies from their Western Counterparts,” R&D Briefing 28 (1999): 2.

53 ACCJ, FDI Task Force, “Pharmaceuticals,” Specific Policy Recommendation; February 2004,
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2.8 Analysis of the overview chapter

In the early 21st century, the Japanese pharmaceutical industry remained weak
compared to pharmaceutical industries in the United States, Britain or Switzerland.
For example, Japan’s largest and most profitable pharmaceutical firm, Takeda, ranked
only 14" in global pharmaceutical sales in 2004. The next largest Japanese' drug
combanies, Eisai and Sankyo, ranked 19" and 21%, respéctively.254 In the fiscal year
ending March 2006, Takeda recorded revenues of $10.3 billion, followed by Daiichi
Sankyo’s $7.9 billion and Eisai’s $5.1 billion. 255 By comparison, Pfizer (US),
GlaxoSmithKline (UK) and Merck (US) recorded revenues of $51.3 billion, $39.4
billion, and $22.0 billion, respectively.?>® In terms of firm size, Japan’s leading
pharmaceutical firms, Takeda, Daiichi Sankyo and Eisai employed about 15,000,
18,000 and 9,000 workers in 2005, respectively.257 This was only a fraction of the
leading global firms such as Pfizer, GlaxoSmithKline and Merck, for example, who
employed about 106,000, 100,000, and 61,500 workers, respectively.?*® In an industry
where scale economies mattered, the prospects for Japanese firms of becoming global

leaders appeared dim.

2% PJB Publications, Scrip: Pharmaceutical Company League Tables 2005 (Richmond: PJB Publications, 2005), 33-34.

%5 Japanese yen have been converted into US dollar amounts at the rate of 117 yen =US$ 1.00, the approximate exchange rate
prevailing on March 31, 2006. Takeda Pharmaceutical Co., Annual Report 2006, 3; Daiichi Sankyo Co., Annual Report 2006, 2,
Eisai, Co., “Business Performance Highlights,” Eisai, Co., http://www.eisai.co.jp/eir/eachievements| html (accessed 10 June
2007).

%6 GlaxoSmithKline’s sales of £21.7 billion were converted into US dollars at the exchange rate of $1.82 = £1. Pfizer, Inc. 2005
Annual Review (New York: Pfizer Inc., 2006), 12; GlaxoSmithKline plc. 4Annual Report 2005 (Brentford: GlaxoSmithKline,
2006), 4; Merck & Co., 2005 Annual Report (Whitehouse Station: Merck & Co., 2006), 68.

37 Takeda Pharmaceutical Co., Annual Report 2006, 3; Daiichi Sankyo Co., Annual Report 2006, 65; Eisai, Co., “Corporate
Profile,” Eisai, Co., http: //www eisai.co.jp/ecompany/eprofile/eprofile.html (accessed 10 June 2007).

8 Pfizer, Inc. 2005 Annual Review (New York: Pfizer Inc., 2006), 26; GlaxoSmithKline plc. Annual Report 2005 (Brentford
GlaxoSmithKline, 2006), 16; Merck & Co., 2005 Annual Report (Whltehouse Station; Merck & Co., 2006), 68.
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Japanese firms were still less responsive to changing market conditions compared to
their American or European counterparts. With the escalating costs of R&D and
increasing competition from globalisation, the first wave of mergers among Western
phannaceuﬁcal firms occurred in the late 1980s. These mergers began with
SmithKline Beecham (from SmithKline énd Beecham) and .Bristol Myers Squibb
(from Bristol Myers and Squibb) in 1989.%° Consolidation continued into the
millennium, with mergers such as Pfizer (from Wamer—Lambeﬁ in 2000 and
Pharmacia in 2003) and Sanofi-Aventis (from Sanofi-Synthélabo and Aventis) in
2004.260 But the first mergers in Japan occurred only a decade later, with Mitsubishi -
Chemicals and Tokyo Tanabe in 1999.%°! The belated responses of Japanese firms to

exploit commercial opportunities undermined the potentials for growth.

USA Japan ~  Germany  Switzerland UK
1980-84 29% 16% 15% 13% 4%
1985-89 35% 9% 15% 3% 6%
1990-94 40% 9% 7% 11% 11%

Table 1: Main Countries where International Drugs have Originated262

Moreover, while Japan had managed to discover almost a tenth of the world’s drugs, it
failed to develop a pharmaceutical industry with global presence. Given Japan’s

industrial leadership in other research-intensive sectors, the inability to become a

9 “Drugs Mergers; Everybody Get Together,” The Economist, 8 April 1989, 78; “Drug Company Mergers; Love Potion No.
9,” The Economist, 5 August 1989, 58.

0 Adrian Michaels, “Warner Bows to Pfizer Demand for Merger Talks,” Financial Times, 14 January 2000; Christopher Bowe,
“Pfizer set to Complete Pharmacia Purchase,” Financial Times, 14 April 2003; “Abandoned at the Altar; Drug Mergers,” The
Economist, 1 May 2004, 75.

! «Barbarians at the Gate,” The Economist, 3 April 1999, 73-74.

32 p E, Barral, 20 Years of Pharmaceutical Research Results Throughout the World (1975-94) (Antony: Rohne-Poulenc Rorer
Foundation), 24.
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leader in pharmaceﬁticals was striking. An international drug has been defined as a
drug that has been launched in at least four of the G7 countries. According to this
definition, between 1975 and 2000, 86% of international drugs were discovered by the
G7 countries: 33% were discovered in the United States, 14% in Germany, and 10 %
each in Japan and Switzerland. > Despité its capacity to discover drugs, Japan’s
pharmaceutical industry remained much smaller compared to the United States,
Germany or Switzerland. Despite its acquisition of scientific and technological
capacities, Japan did not make the transition into a globally competitive

pharmaceutical industry.

Explanations for the relative weakness of Japan’s pharmaceutical industry

This overview chapter suggests that Japan’s pharmaceutical industry remained
relatively weak for several reasons. In the. following section, five possible
explanations will be considered. Together, these factors help to account for the relative

weakness of Japan’s pharmaceutical industry.

The first cailse of the relative weakness of Japan’s pharmaceutical industry stems from
the industry’s historical origins. German pharmaceutical firms were.export oriented
from a very early stage. The origins of Japan’s pharmaceutical industry, in contrast, lay
in the import business. Japan’s oldest drug companies began as import houses in
Osaka and only later branched out into manufacturing Western-style pharmaceuticals

for the domestic market. Adopting an international orientation did not occur naturally

% Ibid.
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to Japanese firms. Moreover, many of the licensinig agreements that allowed Japanese
firms to produce foreign-discovered drugs in the post-war period prohibited exports of

these products.

The second cause behind the weak performance of Japanese pharmaceutical firms lay
in industrial structure. In the pharmaceutical industry, larger firms have a crucial
advantage in achieving economies of scalé in R&D, manufacturing and marketing.
Japanese pharmaceutical firms have historically been much smaller than their
American and European counterparts. In addition, while there are several major
R&D-oriented pharmaceutical firms that dominate the US and UK markets, a greater
number of these firms dominate the Japanese market. For example, while the UK
pharmaceutical industry is comprised of seven major companies, there aie roughly 20

significant firms in Japan.?®*

The smaller size of Japanese firms compromised their ability to compete with larger
Western firms. > Lacking capital, expertise and technology. Japanese firms
(‘;oncentrated on acquiring extensive manufacturing capacities through incremental
innovation until the 1970s. In the meanwhile, American, British and German
pharmaceutical firms developed robust R&D capacities through more radical

innovations that required larger investments and developing global distribution

- 2% Jeremy Howells and lan Neary, Intervention and Technological Innovation: Government and the Pharmaceutical Industry in
the UK and Japan (Basingstoke: Macmillan, 1995), 17, 233-234. See also, Robert Neimeth, “Japan’s Pharmaceutical Industry
Postwar Evolution,” 117; “Japanese Drug Market; Weak Enough to Work Together,” The Economist, 13 August 1983, 66;
“Japan's Sickly Drug Firms,” The Economist, 19 October 1996, 65; Yakugyd Jihosha, Yakuji Handobukku [Pharmaceutical
Affairs Handbook] (Tokyo: Yakugyd Jihdsha, 1968-1999); Jihd, Yakuji Handobukku [Pharmaceutical Affairs Handbook]
(Tokyo: Jihg, 2000-2007).

%5 Robert Tulloch, Pharmaceutical Markets in the Pacific Rim, Scrip Reports (Richmond: PJB Publications, 1995), 46.
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networks.?%® It is true that larger firms oﬁtsourced many of their business operations to
smalfer’ firms ' and’ that smaller’ firms ‘have been an important source of
pharmaceutical innovation. But growth in the pharmaceutical industry was channelled
by larger firms who managed to coordinate and gain from the operations outsourced to

smaller firms.

As well, with limited resources, R&D in Japan took place in academia, where
knowledge was transferred through informal networks. By comparison, industrial
research had become the norm in German and American pharmaceutical firms by the
early 20" century. Because R&D in J apan was conducted in academic laboratories, the
research was not as responsive to industry conditions. By contrast, industrial
laboratories in the United States and Germany could align their R&D goals more
closely with marketing, distribution and sales agendas that would support industrial

growth.

The third reason why Japan was not able to develop a globally competitive industry
was due to factors that incentivised Japanese firms to launch numerous new drugs of
minimal ipnovative value that would neither be approved nor commercially viable
overseas. To begin with, Japanese drug authorities approved new drugs with relatively
low criteria for innovation. In addition, as Japanese pharmaceutical firms were not
able to profit from free market prices for pharmaceutical innovaﬁons, many firms

preferred to minimise their investments in R&D. Moreover, most Japanese physicians

%6 Jon Sigurdson, Future Advantage Japan?: Technology Strategies for Pharmaceutical and Chemical Corporations (London:
Cartermill, 1996).
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continued to adhere to traditional practices of both prescribing and dispensing drugs.
To profit from the difference between wholesale and retail drug prices, physicians
were incentivised to prescribe newer and higher priced drugs that tended to have the

steepest price differential.

Indeed, the profit incentives created by Japanese physicians’ dual prescribing and
dispensing practices heavily shaped the industry. In 1989, for example, the Ministry of
Health and Welfare revealed that pharmaceutical price differentials averaged around
25% of official drug prices and amounted to 1.3 trillion yen a year.?®’ Physician
demand for a particular drug translated easily into patient demand in a hierarchical
society where patients did not question the authority of physicians, where few
explanations were made of the medicines prescribed, and in a market where |
consumers were price insensitive.?%® The generous criteria for drug approval, low
reward for innovation, and endurance of this dual prescribing and dispensing practice
led Japanese firms to launch drugs that were only profitable in the Japanese market.
Furthermore, as Robert Neimeth has noted, the stark dissimilarities between the
Japanese and overseas markets, generated reluctance among Japanese firms to maké

the immense investments necessary to expand into America or Europe.?®

Perhaps the most powerful explanation for the relative weakness of Japan’s

7 See “Yakka Saeki Nen ni 1-chd 3-zen-oku en: Kusuridai Sdgaku no 4-bun no 1 [Pharmaceutical Price Differentials amount to
1.3 Trillion Yen a Year, or a Quarter of Drug Prices),” Asahi Shimbun, 9 November 1989,

268 Eric Feldman, “Medical Ethics the Japanese Way,” The Hastings Center Report 15, no. 5 (1985): 21-24. It is, however,
difficult to assess the degree to which a more hierarchical relationship might have mattered. See William E. Steslicke, “Doctors,
Patients, and Government in Modern Japan.” Asian Survey 12, no. 11 (1972): 913-931.

26 Robert Niemeth, letter to author, 31 March 2006.
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pharmaceutical industry was the endurance of the government’s developmental health
policies, which was suitable for a low_-income country, but became outdated over the
decades. With its governance by the MHW rather than the MITI, government policies
tended to prioritise domestic health agendas over industrial development. The
government’s developmental health policies were essentially guid¢d by an
overarching goal to provide universal access to drugs for Japanese citizens. To do so,
the government set drug prices at fixed rate, subsidised patients who purchased
prescription drugs, and reduced drug prices regularly to contain costs. These policies
were appropriate in the early post-war period when Japanese consumers were still
poor and infectious diseases were rampént. The government was able to afford
esséntial medicines to treat acute, life threatening diseases that required medication for
only a short period of time. But these policies persisted into the late 20™ century when

chronic diseases of affluence became the norm.

The MHW's tendency to prioritise the needs of consumers over industry reduced
incentives among firms to innovate and develop drugs that would succeed in global
markets. The capping of drug prices not only resulted in smaller profits, but also
limited the ability of firms to pursue riskier, costly, or sophisticated investments in
R&D. Japanese pharmaceutical firms attempted to maximise their gains by
continuously launching new drugs with minimal innovative value. By comparison,
policies in the countries that had developed pharmaceutical industries earlier, such as
the United States, Germany and Britain, were designed to penalise imitations and

encourage pioneering innovations that would be accepted worldwide.
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The fifth reason for the weak performance of Japan’s pharmaceutical industry lay in
the government’s developmental industrial policies, which protected Japanese firms
from foreign competition long after it was necessary or desirable. For decades, the
government adopted an import-substitutioh policy, and Japanese firms relied on
technology imports to develop or modify foreign-discovered products rather _than
pursue research for therapeutic breakthroughs. In a protected market, the
government’s policies essentially enabled firms to remain highly profitable without

launching highly original drugs that could be translated into foreign markets.

Even while Japanese firms acquired manufacturing capacities over the 1960s and
developed substantial discovery capacities by the 1970s, various layers of protection
remained. Until 1975, for example, foreign pharmaceutical firms were explicitly
prohibited from establishing. wholly-owned subsidiaries in Japan. In addition,
distribution networks for pharmaceuticals remained highly complex and opaque until
the 1990s, making it very costly and difficult for foreign companies to penetrate the
Japanese market. Japan’s drug standards and classifications created another entry
barrier, as they made drugs in the Japanese market a very different product from drugs
abroad. It was only in the 1990s, when Japanese pharmaceutical regulations were
harmonised with those in the United States and Europe, that foreign drugs were more
easily recognised in Japan. Other regulations that protected Japanese firms included
requirements to conduct clinical trials on Japanese subjects and to file drug approval

documents in Japanese.
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As well, the lack of explicit indusﬁial policy for the pharmaceutical sector meant that
government policies tended to be reactive, ad-hoc, and short sighted. This was
particularly visible in official responses to drug tragedies or escalating health care
costs. The government was generally slow to enforce reforms, and usually guided
industry through a prolonged period of administrative guidance before establishing
legislation. An earlier implementation of comprehensive, long-term strategies and
strong legislation to strengthen the industry would likely have facilitated the
development of a more research intensive and global pharmaceutical industry well

before the 1990s.

It is true that other regulations and the absence of certain institutional factors also
weakened the ability of Japanese firms to produce gloﬁally competitive drugs. For
example, regulation that forbade the entrepreneurship of university academics long
stifled the translation of university research into viable commercial therapies. The
absence of a struptured clinical trial system and lack of qualified feviewers also made
both drug development and approval in Japan a much more costly, inefficient, and
time-consuming affair. Rather than the lack of reward, it was more the penalties to
investments in innovation that deterred Japanese firms from developing therapies

and from pursuing drugs that might be globally competitive.

The final factor behind the relative weakness of Japan’s pharmaceutical industry was

the lack of entrepreneurial initiative among Japanese firms. Many firms were also
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short-termist, and were content to profit from a domestic market 50 long as it was
protected from foreign competition. Few firms planned or actively sought to take
advantage »of international markets by for example, investing in R&D or developing
overseas marketing networks from an earlier period. Most firms only began to dosoas
a response to government deregulation in the 1970s. While the pharmaceutical
industries of Germany or Switzerland have historically prioritised foreign markets for
growth, it was not until the 1990s that some Japanese firms began to circumvent

inferior incentives within Japan by seeking more favourable opportunities abroad.

At the turn of the 21% century, the performance of Japan’s pharmaceutical industry
remained mixed. Japan’s pharmaceutical industry experienced phenomenal growth
from a small, insular domestic industry into a larger, more open, and global industry. It
achieved spectacular growth in production, sales, trade and R&D. With the
harmonisation of pharmaceutical regulation and research-intensive orientation, many
features in Japan converged with ?he leading global pharmaceutical industries. But
Japan’s pharmaceutical industry was not a global leader. Too little had been done too

late.
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3 Antibiotics chapter

This thesis argues that Japanese pharmaceutical firms were historically much smaller,
less R&D intensive, and more domestically-oriented in comparison with other
developed countries such as the United States, the United Kingdom, and Switzerland.
Japan’s pharmaceutical industry also remained relatively weak in cdmparison with the
country’s leading industries such as automobiles and electronics. Japan was a net
importer of pharmaceuticals, and Japanese firms generally remained uncompetitive in

the global pharmaceutical industry.

But some sectors of the Japanese pharmaceutical industry were much stronger than
others. This was particularly true of Japan’s antibiotics sector. Antibiotics have been

270

Japan’s leading pharmaceutical export.>’® At times, Japan was also able to record a

trade surplus in antibiotics.?”!

This chapter examines the history of the Japanese antibiotics sector and provides
several explanations for its strong performance. The antibiotics sector emerged in the
late 1940s under the guidance of the American Occupation forces. By the early 1980s,
foreign observers remarked that Japaneée firms had become global leaders in
antibiotics.2’> In the mid 1980s, antibiotics developed in Japan and produced under

licence by American firms accounted for 20% of the US antibiotics market.?”

M Yakuji Kogyd Seisan Détai Chésa Tokei [Annual Survey on Production in the Pharmaceutical Industry] (Tokyo: Yakugyd
Keizai Kenkyiijo, 1968-2000); Ministry of Health, Labour and Welfare, Yakuji Kogyo Seisan Datai Chésa Tokei [Annual Survey
on Production in the Pharmaceutical Industry] (Tokyo: Jih, 2001-2006).

" Japan recorded a trade surplus in antibiotics in 1993, 1994 and 1998. Ministry of International Trade and Industry, Tsiishé
Hakusho [White Paper on Trade] (Tokyo: Gydsei, 1974-2000).

22 N R. Kleinfeld, “Intense Battle for Antibiotics,” The New York Times, 13 June 1983.

2 Eric Schmitt, “What’s Hot in Imported Products; Antibiotics Made Jointly,” The New York Times, 30 November 1986.
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Japanese pharmaceutical firms demonstrated their capacity to discover innovative
antibiotics from the early post-war period. In fact, some of the antibiotics discovered
and developed by Japanese firms in the 1950s remain in worldwide use to date. In the
1990s, the majority of firms involved in antibiotic research were still Japanese or
American.”™ Japanese firms have also dominated the domestic market with their own
products — even after the government’s protectionist policies were lifted in the mid

1970s.27

This chapter examines the development of the antibiotics sector over five phases. In
the first phase between 1945 and 1949, the antibiotics sector emerged under the
American OQccupation. This was follqwed by the rise of Japanese antibiotic
discoveries and the acquisition of production capacities in a protected market via
technology imports between 1950 and 1961. During the third phase between 1961 and
1975, the antibiotics sector experienced volume-based expansion undér universal
health care while developing R&D capacities through process innovation. This was
followed by a phase of government deregulation, which encouraged R&D capacities
in product innovation via capital liberalisation and a new product patent regime
between 1975 and 1990. Since the burst of the bubble in 1990 to 2005, the industry
matured alongside efforts to harmonise regulatory guidelines with intemationél

standards under ICH.?’® The chapter concludes by providing an explanation for why

2 Jenny Wilson, Antibacterial Products and Markets, Scrip Reports (Richmond: PJB Publications, 1997), 137.

2 Datamonitor, “Japan — Antibacterial Drugs,” Industry Profile (London: Datamonitor, 2002), 9.

2% ICH refers to the International Conference on Harmonisation of Technical Requirements for Registration of Pharmaceuticals
for Human Use. See, The International Conference on Harmonisation of Technical Requirements for Registration of
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the performance of the Japanese antibiotics sector has been relatively strong.

3.1 Japan’s antibiotics sector during the Allied Occupation period

The creation of the antibiotics sector after 1945 was important for several reasons.
First, antibiotics dramatically improved public health conditions in Japan, where many
were suffering from infectious diseases. Second, antibiotics were the foundation of the
modern Japanese pharmaceutical industry. Penicillin was a groundbreaking therapy
that played a central role in building Japan’s post-war pharmaceutical industry.
Japanese firms also produced other drugs in the Occupation period such as DDT, sulfa
drugs and vitamins.?”’ This section follows the experience of Japanese firms in
establishing the antibiotics sector through the first antibiotic, penicillin — and later,
streptomycin. It considers the reasons behind the remarkable rise of Japan’s antibiotics

sector over the late 1940s.

3.1.1 Early Efforts to Produce Antibiotics, 1944-1945

Antibiotics are a substance that kills or inhibits the growth of other microbes. The age
of antibiotics began with the discovery of penicillin by Alexander Fleming in 1929.
Fleming, a bacteriologist at the University of London, accidentally discovered
_ penicillin when he noticed that a mould that had contaminated one of his bacterial
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cultures had caused the bacteria to deteriorate.”’® With its remarkable efficacy in

Pharmaceuticals for Human Use, http://www.ich.org, (accessed 15 May 2007). Sec also overview chapter.

T See “Gyokai Tenbd: Seiyaku Kogyokai [Industry Prospects: The Pharmaceutical Industry),” Kigyé Chésa 63 (September
1948): 3.

78 Alexander Fleming, “On the Antibacterial Action of Cultures of a Penicillium, with Special Reference to Their Use in the
Isolation of H. Influenzae,” British Journal of Experimental Pathology 10 (June 1929): 226-236.
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treating infectious disease, penicillin revolutionised the practice of medicine.”” While
scientists had developed other antibacterials such as alkaloids and sulfa drugs in the
first half of the 20™ century, it was penicillin that gave birth to the modern antibiotics

cra.

Although British scientists had discovered penicillin, it was the US firms such as
Merck, Squibb, Lederle and Pfizer who were able to commercialise penicillin during
World War I1.2%° Fleming had abandoned research on penicillin in 1929 after he found
it difficult to isolate the substance and grew increasingly sceptical of its viability as an
actual drug.281 While Oxford scientists led by Howard Florey, Ernest Chain and
Norl;nal Heatley took up penicillin research in the late 1930s, they could not interest
British firms such as ICI or Boots in commercialising the drug. Indeed, it was only
after Florey and Heatley brought penicillin to the attention to the United States in 1941
that the US government and the leading American firms, working together, were able

to mass-produce penicillin in 1943.2%2

The Japanese Army learned of penicillin in late 1943. Since 1942, the Ministry of

Foreign Affairs and the Ministry of Education had operated an information service that

™ For a general history on the development of penicillin, see for example, Gladys L. Hobby and Milton Wainwright, Penicillin:
Meeting the Challenge (New Haven: Yale University Press, 1985); John Parascandola, ed., History of Antibiotics (Madison:
American Institute of the History of Pharmacy, 1980); David Wilson, Penicillin in Perspective (London: Faber, 1976). Textbooks
generally define antibacterials as synthetic chemicals more toxic to bacteria than to mammals while antibiotics are defined as
substances produced by microorganisms that are toxic to bacteria. The distinction between these two categories have, however,
blurred over the years as scientists developed synthetic means to produce antibiotics.

0 See W. H. Helfand, H.B. Woodruff, K.M.H. Coleman and D.L. Owen, “Wartime Industrial Development of Penicillin in the
United States, in John Parascandola, ed., The History of Antibiotics: A Symposium (Madison: American Institute of the History
of Pharmacy, 1980): 31-55.

2! Gwyn Macfarlane, Alexander Fleming: The Man and the Myth (Oxford: Oxford University Press, 1984), 139.

282 See for example, Jonathan Liebenau, “The British Success with Penicillin,” Social Studies of Science 17, no. 1 (1987):
69-86; M. Lawrence Podolsky and Daniel E. Koshland, “The Oxford Incidents,” in Cures out of Chaos: How Unexpected
Discoveries Led to Breakthroughs in Medicine and Health (Amsterdam: Harwood, 1997), 177-224.

124



dispatched recent Western medical journals from Germany via submarine. These
publications heightened the Army’s interest in penicillin production.283 One article in
the Klinische Wochenschrift was of particular interest, as it contained abstracts of

penicillin related papers published by the Oxford Group between 1940 and 194324

Upon reading these articles, surgeon major Katsuhiko Inagaki of the Army Medical
School established a small research group in Janﬁary 1944 to explore penicillin
production in Japan. Inagaki called upon leading scientists such as Yiisuke Sumiki and
Hamao Umezawa at his alma mater, the University of Tokyo, to collaborate on this
project.285 But what truly jumpstarted penicillin production in Japan was a newspaper
article published in 28 January 1944. The Asahi Shimbun erroneously reported that
Winston Churchill had been cured of pneumonia with a new drug called penicillin.286
While later reports clarified that the British premier had actually been cured by sulfa
drugs, the Japanese Army immediately requested its medical school to organise a
production committee within two to three days, and to supply the Army with penicillin
by August 1944.2%7 The first Penicillin Committee convened on 1 February 1944

under military command. There, members of the Army Military School and scientists

 Details of this discovery have been written in Fuksako Tsunoda, Hekiso: Nihon Penishirin Monogatari [Hekiso: The Story of
Penicillin in Japan] (Tokyo: Shinchdsha, 1978): 3-22. A brief overview of Japan’s wartime penicillin project was also written by
a scientist involved in the project: Hamao Umezawa, “Kdsei Busshitsu no Kenkyutishi (1) [A History of Research in Antibiotics
(1)],” Shizen 17, no.2 (1962): 83-89.

* Manfred Kiese, “Chemotherapie mit Antibakteriellen Stoffen aus Niederen Pilzen und Bakterien,” Journal of Molecular
Medicine 22 (1943): 505-511.

25 Katsuhiko Inagaki, interview by Nihon Penishirin Kydkai, “Penishirin no Nihon Inyi [The Transfer of Penicillin into Japan)],
in Nihon Penishirin Ky6kai [Japan Penicillin Association],” Penishirin no Ayumi: 1946-1961 [The History of Penicillin:
1946-1961]; Katsuhiko Inagaki, interview by Kihachird Shimizu, “Nihon ni Okeru Penishirin Kaihatsu no Keii [The
Development of Penicillin in Japan],” Today 5 Therapy 19, no.2 (1995): 26-34. Inagaki’s involvement in the development of
penicillin in Japan was later published by Haruhiko Inagaki, Hekiso: Kokusan Penishirin Kaihatsu no Hatafuri, Inagaki Gun'i
Shésa to Ichikosei Gakuto Déin [Hekiso: Pioneering the Development of Penicillin in Japan, Lieutenant Medic Inagaki and the
Mobilised Students of the Imperial Umversnty] (Tokyo: Nikkei Jigyd Shuppan Sentd, 2005).

6 Chachiru Inochi Biroi, Zuruhon zai o0 Oginau Penishirin [Churchill’s Life is Saved: Penicillin, instead of Sulfa Drugs, are the
Drug of Choice},” Asahi Shimbun, 27 January 1944.

37 Yukimasa Yagisawa, “Early History of Antibiotics in Japan,” in The History of Antibiotics: A Symposium, ed. John
Parascandola (Madison: American Institute of the History of Pharmacy, 1980), 69-90.
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at Japanese universities decided upon how to pursue penicillin production.**®

Headed by Inagaki, Japan’s wartime penicillin project was run ‘by‘ the Army Medical
School. The Arrny organised several research groups corhprised of Japanese acaderhic
scientists and requested ’them to inform the Army of their research results through
detailed reports.”® By international standards, it was a small-scale project: a mere 1.9
billion yen project compared to the 63.5 billion yen spent to develop penicillin by the
United States.?*° B;ut it was also a successful project. Despite the desperate scarcity of
supplies in a war-stricken economy, Japanese scientists were able to produce penicillin

by December 1944.2°!

The two facilities to produce penicillin were selected by members of the Penicillin
Committee. Inagaki, who found striking similarities between milk production plants
and images of perﬁcilliﬁ production plants abroad, contacted Morinaga pregident
Hanzsaburd Matsuzaki, and requested that the confectioner and milk producer
cooperate in penicillin production. Morinaga produced its first batch of penicillin
under the guidance of Penicillin Committee scientists in December 1944. The sulfa
drug maker Banyu Pharmaceuticals followed shortly thereafter, with its first batcﬁ of

penicillin in February 1945.%? The Army Medical School then distributed the

8 Katsuhiko Inagaki, Penishirin linkai no Kotodomo [Notes on the Penicillin Committee], 16 November 1944, Naito Museum

of Pharmaceutical Science and Industry, Kagamihara, Japan. See also, Penishirin linkai, Penishirin linkai Gijiroku [Minutes of the

ggnicillin Committee], February to December 1944, Naito Museum of Pharmaceutical Science and Industry, Kagamihara, Japan.
Ibid.

20 See Hamao Umezawa “K&sei Busshitsu o Motomete (1) [Searching for Antibiotics (1)]” Shokun 1, no. 1 (1980): 294.

Umezawa estimated that the development of penicillin in the 1940s cost the Japanese 1.5 billion yen while it cost the United

States 50 billion yen in 1980 values. This article discusses the development of penicillin in Japan during the Second World War.

21 Katsuhiko Inagaki, Penishirin linkai no Kotodomo [Notes on the Penicillin Committee], 11.

2 Katsuhiko Inagaki, Penishirin linkai no Kotodomo [Notes on the Penicillin Committee] and Penishirin linkai, Penishirin

linkai Gijiroku [Minutes of the Penicillin Committee].
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penicillin vials produced. The penicillin produced during this time was still low in
volume, of limited efficacy, and reached few patients. But Japanese firms were able to
produce some penicillin under the guidance of the Army and university scientists for

military purposes during the Second World War. 2

3.1.2 - The First year of the Occupation

The rise of Japan’s post-war antibiotics sector began with the rebuilding of penicillin
production capacities that began during the Second World War. As mentioned earlier,
penicillin production in Japan began in late 1944.%* To a certain extent, the rapid rise
of Japan’s penicillin industry was possible because Japan’s antibiotics makers had

sustained relatively little damage during the war. 2

In the immediate post-war period, Japanese firms faced high demand for therapies that
might cure infectious disease. The lack of foodstuffs and unsanitary conditions
heightened morbidity and mortality levels for a range of infectious diseases, including
tuberculosis, dysentery and diphtheria.”*® While death rates from infectious disease
did fall along with improvements in food supply and public health standards in the
immediate post-war period, repatriated soldiers brought a fresh surge in morbidity

levels as they carried infectious diseases from foreign lands.*’

% Tbid. Both firms had been linked to key members of the Penicillin Committee. President Hanzaburd Matsuzaki of Morinaga
and Katsuhiko Inagaki were fellow alumni of the University of Tokyo. President Kdichi Iwadare of Banyu and Hamao
Umezawa’s (one of the lead scientists of the project) were also alumni of the University of Tokyo.

% “Trade and Industry: Penicillin,” The Oriental Economist, 13 September 1947, 749.

% This is well documented in the company security filings in the late 1940s. See also, Chabei Takeda, “Wagakum no Iyakuhin
Kogyd to Boeki [Pharamceutical Industry and Trade in Qur Country),” Kankeiren 16 (January 1949): 19-21.

% Ministry of Health and Welfare, Densenbyd Oyobi Shokuchiidoku no Kanjasi to Shiboshasi [Patients and Deaths of Infectious
Diseases and Food Poisoning] (Tokyo, 1876 -1999),” http://www.stat.go.jp/data/chouki/24.htm (accessed 20 March 2007).

7 Eiji Takemae, Inside GHQ: The Allied Occupation of Japan and Its Legacy (London: Continuum, 2002), 409. See also
Crawford F. Sams and Zabelle Zakarian, “Medic”: The Mission of an American Military Doctor in Occupied Japan and Wartorn
Korea (London: M.E. Sharpe, 1998), 81.
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As the pre-war producers and new entrants began to produce penicillin, the
Occupation authorities were confronted with the need to control the quality and prices
of penicillin in Japan. Unapproved, counterfeit, or mislabelled products were rife, and
a large volume of penicillin of dubious quaIity was traded on the black market.?*® In
an attempt to reguiate penicillin available in Japan, the Ministry of Health introduced
official drug prices for several standards of penicillin in 18 January 1946.%° Much to
the surprise of Japanese officials and firms, however, the GHQ Banned sales of
penicillin s