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ABSTRACT

This chapter presents a theoretical framework to explain
the role of intellectual property (IP) in innovation and ap-
plies the framework to the growth of the pharmaceutical
industry. Developing countries progress through stages of
capability to reach the status of Innovative Developing
Country (IDC). To reach the status of an IDC, coun-
tries need to give concerted attention to six components
of product innovation: R&D in the public and private
sectors, regulatory mechanisms for drugs and vaccines to
achieve safety and efficacy, the ability to manufacture to
high standards new health technology products, national
distribution systems in both the public and private sec-
tors, international distribution systems (including supply
of drugs and vaccines through international organizations
such as UNICEE the operation of global funds, and trade
among countries), and systems for managing IP.

An analysis of pharmaceutical innovation in Korea’s
vaccine industry concludes that its success in develop-
ing its impressive capabilities was achieved by paying
close attention to all six components of innovation.
Yet unknown is the extent to which the Agreement on
Trade-Related Aspects of Intellectual Property will stimu-
late or thwart progress in the other innovation compo-
nents when IP is quickly moved to an advanced stage.

1. INTRODUCTION

Several developing countries, including Brazil,
China, India, and South Africa, are rapidly in-
creasing funding for biotechnology. These
countries and others are improving their drug

regulatory agencies and are adopting modern
laws and regulations for IP management, as well.
Some of the pharmaceutical companies in those
countries have entered the international market
with both generics and self-developed products.
Rapid economic development is leading to ex-
panded domestic markets. This expansion is in-
creasing demand for products that address domes-
tic diseases. Countries that are developing in the
ways mentioned here are referred to as Innovative
Developing Countries (IDCs).! Because diseases
of the poor disproportionately affect these and
other developing countries, IDCs may become
a major source of health product innovation for
diseases of the poor.

The changes in IP management taking place
in IDCs need to be assessed so that the interna-
tional development community can understand
how IDCs can best participate in and, in some
instances, actually lead efforts to develop new
health technologies for the poor in developing
countries. Such an assessment should consider
changes in biotechnology manufacture, local de-
mand for these products, potential for export,
the nature and extent of public and private sec-
tor support for biotechnology research, and the
changing environment of IP, drug, and vaccine
regulations. This chapter describes a framework
for analyzing these factors.
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2. AFRAMEWORK FOR ANALYZING THE
PHARMACEUTICAL INDUSTRY

2.1 The six components
The framework allows us to analyze the develop-
ment of the pharmaceutical industry in develop-
ing countries through six components:
1. R&D in the public and private sectors
2. Ability to manufacture to high standards
new health technology products
3. National distribution systems in both the
public and private sectors
4. International distribution systems, includ-
ing supply through international organiza-
tions such as UNICEE the operation of
global funds, and trade between countries
5. Systems to manage IP
6. Systems for drug and vaccine regulation to
achieve safety and efficacy

The components of the framework are linked
dynamically. Progress in one requires progress in
most—if not all—of the other components. It is
difficult to improve R&D capability without first
increasing manufacturing capability or having a
national or international export market (requiring
a distribution system) to generate resources for
investment in production facilities. It is likewise
difficult to enter markets in developed countries
without good IP or regulatory systems. And while
developing countries can access new technologies
by entering into joint ventures with sophisticated
firms in developed countries, these foreign firms
will decide to form joint ventures based on the
value of the domestic market in the developing
country, the capability of local R&D centers, and
IP protection levels. The interconnectedness of
the six components is clearly very strong. And IP
is an important aspect in all of them.

2.2 From knowledge access to the role of IP

IP policy-making in developing countries seems
to be driven by conflicting goals. One goal is to
encourage the influx of foreign technology. This
can be achieved by providing enough protection
for IP rights to enable foreign IP owners to pursue
profits through licensing, marketing, and invest-
ment in the recipient country. This protection is
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needed especially when domestic R&D is focused
on imitating or modifying foreign technology.
On the other hand, developing countries have
been able to access foreign technology cheaply
and build manufacturing capability more quickly
when unfettered by IP rights. This has worked to
keep IP protection levels low, especially since few
domestic innovators are harmed by such a regime.
Instead of viewing the goals of foreign IP owners
and domestic innovators as simply opposed, how-
ever, a closer analysis leads to a dynamic perspec-
tive. In the early stage of development, conflicts
with foreign IP holders are minimal, typically,
because domestic capability is poor and few for-
eign firms are interested in bringing technologies
to the country. As the country’s technological ca-
pability improves, poor protection of foreign IP
rights is likely to conflict with the further growth
of domestic capability. In the last stage, when lo-
cal firms are able to generate their own IB, local
demand for greater IP protection increases, re-
ducing conflicts with foreign IP holders.?

2.3 The special role of drug and

vaccine requlation
One key difference between the pharmaceutical
industry and most other industries is the role of
the stringency of the regulatory system for drugs
and vaccines. As a country develops, the IP sys-
tem and the regulatory system often progress in
tandem.’ In the early stage, there is little need
for a well-developed national regulatory system.
Most drugs and vaccines are imported from other
countries, and it is assumed that the regulatory
agencies of the producing countries have ensured
their safety and efficacy. Any local production is
contracted by foreign companies, which ensure
quality control in order to meet regulatory stan-
dards in their home country or other countries
where the products will be sold.

However, as the local production of copied
products intended for the domestic market be-
comes important, the need for local regulation
emerges. The government now has an interest
in ensuring quality products. Initially, its main
activities are to check composition and review
the production facilities. Later, domestic compa-
nies demand a much more developed regulatory



capability. They want greater regulation and a
capable regulatory agency for two reasons: to es-
tablish an approval process for newly developed
products and to support the development and
sustenance of export markets.

3. IP AND THE GROWTH OF
BIOTECHNOLOGY IN KOREA

3.1 Adynamic version of the framework

The growth of biotechnology in developing coun-
tries is illustrated in Figure 1, which shows the
patenting trends in Korea and the United States
by Korean vaccine inventors. Korea is a good
example for purposes of this chapter because of
its rapid development in biotechnology. Korean
vaccine biotechnology evolved rapidly, especially
beginning in the mid-1990s.

The growth of the biotechnology industry
in Korea can be interpreted in terms of the six
framework components illustrated in Table 1.
Showing the varying levels of capability with re-
spect to each of the components of innovation
at each stage, the table illustrates how developing
countries can progress through four stages of capa-
bility in pharmaceuticals. The table distinguishes
between national and international distribution
and breaks out support for R&D into public and
private sectors. The table illustrates that there are
different systems of IP management at different
stages of development. The table assists our think-
ing about one of the challenges brought about
by the Agreement on Trade-Related Aspects of
Intellectual Property Rights (TRIPS Agreement),
namely that all developing countries that are sig-
natories of the Agreement will have to move im-
mediately to Stage 3. Several countries, such as
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FIGURE 1: VACCINE-RELATED PATENTS OBTAINED BY KOREANS
50
45 N
40 =
35 — —
w
z 30 L
[ —
<
L SRS
o
i
2]
S 20 N [ Iy
2
15 [ N [ Iy
10 — — = = —
5 NS S S S
H I’_‘ Iﬂ Iﬂ I’_‘ T I’_‘ T T -I T -T_-I T .TJTJVM
1985 1987 1989 1991 1993 1995 1997 1999 2001 2003
[ ] Korean patents related to vaccines B U.S. patents related to vaccines
obtained by Korean inventors obtained by Korean inventors

Source: Based on data from the U.S. Patent and Trademark Office (PTO)* j

CHAPTER 1.2

HANDBOOK OF BEST PRACTICES |15



MAHONEY

suolje|ngal saxiopua

pUE S[eLI} [D1UID S93SI3A0
JUSIUIAN0S ‘SaUIIEA
pue s3nip jo sjeroidde
Kioye|n3ai uizasiano
fouade pajednysiydos

sal}l|iqeded JuawdIopa
JOYIB| 4O 35NBIA |IN3]
153y81y e 30U Ing

S9

JU3WIDIONUD INOYIIM
INq SIS PIYWIT

payiw| K1ap

NOILVIND3Y
ANIDIVA ANV DN

JUSW3I8Y SdIYL
3y Jo syuawalinbal ay}
0} 8uipiodde Juijesado
Juswaseuew 4| jo
wiaysAs pajednysiydos

JUBWIADIOND JO
28] Se 4aNS suorew|
UIB}3) YHM Ing
wi3)shs 4| paoueapy

sjuaged alow

3)14 03 Suiyless siojudAul
|820] ‘SJ103URAUI UZ1310}
Suowe Suimol8 1sa193u)

SI0JU3AUI USI104 WOJ}
153131 OU ‘SI0JUdAU|
[e20] Joj syuajed Buimoy|e
Juawdojansp [erul

SWALSAS d|

sajuedwiod A8ojouydajolq pue siainjeynueu
[eannaewseyd a81e| uipnpul ‘sajuedwiod
ajeand Aq juswisanul yieasal a81e| payjdde oy
JIseq WoJy Y2Ieasal yieay Joj poddns snossuan

10035
ajenud yym Bupjuyy
{S19UD YDJe3sal
Jolew jo Juawdojanap
‘argy o4 Butpuny jo
UoljeIa[aIe Jsep

3uipjing

Ayoeded ‘siauad
UoJeasal Juspuadapul
pue Ayis1anun
Jouawdoparag

EIPSEN

301235 2114Nnd

19ylew

1odxa pue 213s3uop Joy
spnpoid mau 8uiyean
J03|qeded Joys ay
pasueApe ‘3|eds-||ews

Kdod 01

10 35U| U0 dNnpoid
0} J3y}3 £3ojouyday
pue3sIapun 0} 4Ry

EIPAEN

40133S ILVAIYd

ALIIgVdY?) (18Y 40 LNIWdO13AIQ

sajuedwod [eqo|n

dND Jo dJeys 3uimo.3
€ 10} JUN0JJE Jey}
spodxa Suiseanu|

syaxiew
10dx3 ysi|qelsa
03 Moy ujules)
sajuedwiod Suimoin

JaInyeynuew ||}
se 3da2xa ‘93] K1ap

TVNOILVNYILN]

(21easal padueape
‘ved uj ‘poddns o0y syjoid
Sunessua8 ‘s10329s ajead
pue d1gnd 3y} y3oq ul
1yiew 3jqeyjoid AjySiH

sajuedwod udjaioy
0} }5213}u] 40 }3yJew
Jnsawop 8uimo.d Ajpidey

uonnysqns
podui ‘sajuedwod udiaioy
0} 353J3)u] Bujseanuy jo
13yJew [eao] Suimoin

J2Y/BW J[3SAUI0P ||eWS

TVNOILVN

SW3LSAS NOILNAIYLSIQ 40 LNIWdO1IAIQJ

ADOTONHJ3101g 40 INIWdO13AIQ IHL NI SIDVLS 3N04 IH] :| 319V

Sau[dIeA pue S8NIp
£8ojouy233 ySiy 3anpoud
0} sanjiqeded 3say8iH

spnpoud

£8ojouyray ydiy
‘padojanap Ajjeansatop
40 3Inpejnueyy

Adod Aq
10 35U|| UO UOJNPOI4

spnpoud

paysiuty ojuj sped jo
Ajquiasse 1o spoos
paysiuly o uoljeplodwy

ONRINLIVINNVW
10 LNIWdO13A3IQ

AdLSNAn|
ANIDDVA ¥0
DNIA V HLIM
‘SIIILNNOD
aidoiinig
-1SOW IH]|
{7 3IDV1S

sJal
NOLLYINLVYWY
‘€ 3DV1G

DNIaling
ALIDVdY)
*Z ADVIS

NOILVYaANNO4
JHL
DNIHSIT1aV1S]
°L 39V1S

16 | HANDBOOK OF BEST PRACTICES



Brazil, China, and India, have achieved this goal.
Others are in the process. The major unresolved
issue is whether the immediate move to Stage 3
IP systems will provide a pull effect on the other
components of innovation or whether it will lead
to imbalances that will adversely affect access to
pharmaceutical products.

3.2 Development of IP systems in Korea

Korea provides a useful case study of a coun-
try that developed economically and, for the
most part, independently enhanced IP protec-
tion without the requirements of TRIPS. Now
in Stage 3, Korea was able to develop a vaccine
industry very rapidly because it addressed each
of the framework components stage-by-stage. It
passed through the first two stages of the frame-
work in roughly ten-year steps during the 1980s
and 1990s. Having joined the World Intellectual
Property Organization (WIPO) in 1979, Korea
acceded to the Paris Convention in 1980 and the
Patent Cooperation Treaty (PCT) in 1984. The
country revised its laws in 1987 to allow product
patents. By the end of the 1980s, Korean laws and
policies largely conformed to the requirements
that TRIPS would eventually impose.

As with the development of biotechnology
R&D capability, Korea completed Stage 1 of its
IP system in about 1990. It acceded to the TRIPS
Agreement in 1995 and further revised its IP
laws in 1997-98 to reach full compliance with
TRIPS. The World Trade Organization (WTO)
conducted a trade policy review of Korea in 2000
and concluded that “protection of [intellectual
property] rights has been strengthened by the signing
of the new treaties, increased international coopera-
tion, and stricter enforcement.”

Unlike the United States, universities and
research institutes in Korea were not major
sources of technology for the country’s industry
during the 1980s and most of the 1990s. Most
companies wishing to obtain new technology
had to look outside the country. In the United
States, on the other hand, the Bayh-Dole legisla-
tion had gone into effect in 1980, and universi-
ties invested heavily in efforts to manage new IP
that they developed. This included not only the
out-licensing of patents for inventions made by

research scientists, but also the creation of spin-
outs, in which a professor set up a company for
the specific purpose of developing an invention
into a commercial product. Beginning in the
late 1990s, Korea followed suit, revolutionizing
its laws and regulations concerning IP manage-
ment by public institutions. Public universities
were allowed to retain ownership of new IP and
were encouraged to set up technology transfer of-
fices. The Technology Transfer Facilitation Law
was passed, mandating the establishment of tech-
nology transfer offices and setting guidelines for
sharing licensing income with a specific allotment
for the inventors.

Based in part on the patent data in Table 1,
Korea seems to have completed Stage 2 of its IP
system in about 2000, again in tandem with its
progress in biotechnology R&D capability. Thus,
the country was able to develop its IP system in
tandem with the growth of capability in the five
other components of innovation. It will be in-
teresting to see what happens in other develop-
ing countries that, under the TRIPS Agreement,
must move immediately to Stage 3 in IP systems.
A broader survey of the development of IP sys-
tems in Korea is available in Lee, et al.* While we
lack sufficient data to make any unequivocal con-
clusions, it is worth noting that Korea was able
to move forward by addressing all six innovation
components.

4. CONCLUSION

The framework shows that IP is an important
component of innovation in pharmaceutical de-
velopment, but it is only one of six. As the analy-
sis of biotechnology shows, the regulatory system
is also a very important component. Above all,
however, the above analysis demonstrates that
developing countries will pass through the four
stages of development as they increase their capa-
bilities in biotechnology innovation. Such prog-
ress is possible only by attending to each of the six
components of innovation. A key question that
the framework highlights is what impact the im-
mediate movement of IP systems to Stage 3 will
have on countries that are still in Stage 1 or 2 of
pharmaceutical innovative capability. Will it hin-
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der or help their progress? We lack the data need-
ed to assess the impact of this TRIPS requirement
for moving from Stage 1 to Stage 3. But the case
study of Korea shows that it was able to under-
take a wide range of initiatives that helped it to
advance in biotechnology. The country addressed
all six components of innovation. In particular,
it made its IP systems compatible with those of
more developed countries and thus compatible
with TRIPS. At least with respect to vaccines,
Korea has experienced considerable success in
biotechnology. We conclude that TRIPS should
not inhibit efforts to enhance biotechnological
capabilities. It may actually promote such efforts.
Conversely, arguments that TRIPS is inimical to
the interests of developing countries seem prema-
ture at best. At worst, they are counterproductive
because they may lead countries to seek higher
levels of biotechnology capability ineffectively:
They will not be able to participate in interna-
tional trade (other than as importers) because
their products will not be accepted in markets
that observe IP rights.m
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