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+Cooperative R&D and National 
Innovation System 

Lee Jen-fang 
Professor 
Graduate School of Technology and 
Innovation Management 
National Chengchi University 
December 22, 1997 

I.lntroduction 

Along with technological advancement and 
civilization, the drive for economic growth has 
shifted from land and natural resources to 
capital and human resources. A highly 
advanced economy is now driven by 
intellectual capital and innovation. Time 
magazine's selection of Intel Chainnan 
Andrew Grove as Man of the Year testifies to 
the advent of a knowledge-based economy. 
Taiwan is advancing toward becoming a hi
tech island, and three aspects must be 
examined first: 
I .What is the impact from technological 

development and accumulation on a small 

and open economy like Taiwan? How can 

we reach a balance distribution of 

resources for seeking short-term 
competitiveness and for maki ng long-term 
investment? 

2.How can small-sized industries overcome 

financial limitations on investing in 

knowledge capital accumulation to create 
advantages? 

3.How can Taiwan, as a technology-import 

27 




Wl\WJ~~*~~ffr±Wt{!fJ~RmD ' ~lHMi&¥il~ 

~PJT~gtz-=r}l~~I1Jli;~ ? 

Jt: -21~i£:~'rs" :.tJ=t~cptj\J£~Fa' 

ziffF~~8f§~!Wi~' tfijgt-M3~Zf.t 

1-8-1'Fft~ , {gE8~tlfiltj8"J~Ij~ffJ.et~:~m 

~ , -21.~~\~tt-g-{'F~~8"Jt~tC ' ji~ 

¥if1'F~1j*fT8"Jt~tC 0 

~~~m~~.-m~i£:• • ~B~. 

r~~m~J~m~~~'i£:m~~~. 

~~tir.~MMJ ~.tlfiltjZif1'Fm~ 

~~,®rN~MMJ~~tlfiltjzm~~ 

~'E113 : 

1.fU~WJJ!~&~~$lfzm~ 

2 Ititlf;jtJZ~~Wmu~ 

3. !*?MWt~?Mz~~ 

4. m~~mZJ[~w!z~ 

3Z.-8-1'F~Ij~z~5JU~-=- : 1. ~~Fs'¥f 

5E~.a±~z-8-1'F(~~): 2. ~~w.wm~~ 

mz-8-1'F(i£m): 3. ~~W.W~jd~HJ.I 

~~z-8-f'F(i£:~) , ;!tCP~~8"Jg~7t ' ~ 

~iJl'l~~~~8"J-$ , ~~fft*8"J~~ 

~Fs' 0 E8 iJilJm~jin~z' 1994 -4 ' 
~~m~~~*~!l 1,150 m:5'CCP , ~m. 
ttf9U{f,'J dJ 4:2: 1 ' ffij~~f4mA~ cp , tt 
±gli~~~m~ttf9U{f,'J 1:2.5:8 ' PJJE.ti 
± f4m A~~A~.W.gli~8"Jfiij~:Y 

~ , ~~~7G~~/~Wfiff'F~Ij*JT8"J~\~ 
tl: 0 

country with economic activities far 

beyond its territory, maintain close 

relations with international trade and 
economic societies and properly deal with 

political interference? 
Many of Taiwan's small- and medium

sized industries have developed a close 
network for cooperative production. Given the 
urgency of technological advancement, it is 
imperative to build on the cooperative 
production model to establish a cooperative 
innovation model. 

ILBackground: keen competition among 
multinational enterprises 

Cooperative R&D refers to the academic 

cooperation among enterprises and institutions 

for R&D on the pre-competitive industrial 

technology, including 

I .Empirical and laboratory tests, 

2 .R&D and testing of engineering 

technology 

3 .R&D of prototypes and models, and 
4.Collection and exchange of R&D 

information 

There are three kinds of cooperative 

innovation: (l) among industries, (2)between 

industry and research institutions, and (3) 

between industry and science/engineering 

departments in universities. Little cooperation 

has been done between industry and 

universities in Taiwan. Statistics show that of 
Taiwan's 1994 R&D outlay ofNT$115 billion. 

the proportion of investment by industry. 

research institutions, and academic institutions 

was 4:2: 1. The ratio of researchers with Ph. D 
degrees working in industry, research 
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Special Topics 

institutions, and universities represented 

1 :2.5:8. This indic.ates that not many Ph. D 

scholars are employed in the industrial sector. 

The cooperative innovation in the United 

States, Japan, Germany, and Taiwan are 

summarized as follows: 

l.The United States 

The United States has suffered 

increasingly keen competition from Japan in 

consumer electronics, automobile, and semi

conductor industries since 1980. The US 

Congress adopted the National Cooperative 

Research Act (NCRA) in 1984, which 

stipulates that: 

(1)Cooperative R&D at the pre-competitive 

stage of production must be registered 

with the Department of Justice. 

(2)The government has the 	right to rule on 

the legality of cooperative R&D. 

(3) Cooperative R& D which has been 

registered with the Department of Justice 

and found to have violated the Anti-trust 

Law will be subject to a compensation 

for physical damage. 

However, none of the 630 cooperative 

R&D projects registered pursuant to the 

NCRA was confirmed to have violated the 

Anti-trust Law. 

2.Japan 

Japan adopted a law on mineral industry 

technological R&D in May 1961 . Between 

1961- 1995, the Japanese government has 

approved 139 research consortium, with 64 

still being carried on, and 75 disbanded. 

3.Germany 

To resolve the difficulties small-sized 

industries are facing in limited R&D resources, 
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Gennany introduced the AiF system. The AiF 
was designed to boost the competitiven s of 
small-sized industries by encouraging R&D 
cooperation between industry and academic 
institutions. Th AiF has two headquarters in 
Bonn and Cologne, and 108 research centers 
with 3,000 staff members. 
4.Taiwan 
From 1991-1992, four computer companies 
TECO, Lunghwa Electronics, Proton 
Electronic Industrial Co., and Advanced 
Datum Information Crop. -- established a 
TEPA alliance to cooperate in the 
development of the second generation of 
notebook computers. Another two cooperati\·e 
R&D projects were devoted to the co-engine 
system and SPARC workstation. R&D 
cooperative projects registered with the 
Ministry of Economic Affairs in 1995 t faled 
542 with NT$335 million in fu nding fromthe 
private sector representing 2.9% of the 
government's funding for technological R&D. 

I1I.Background and Benefit 

Caught between keen competition for 
technological advancement, many countries 
are feeli ng a greater need to catch up with the 
latest technological developments for various 
reasons: 
I.Keen international competition 
2.Quick technological change, and shorter 

product life cycle 
3.Integration of multi-disciplinary expertise 
4.Higher risk in R&D investment 
5. Limited technological resources 

1 personally believe that cooperative: 
R&D in the pre-competitive stage of industrial 
technology among industry, research 
institutions, and academic units yields the 
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following benefits: 
I.A quick .reaction to technological and 

market changes that might affect 
competitiveness. 

2.Helps expedite technological transfers, 
specially tac it knowledge that can be 
obtained only through cooperative R&D. 

3.The process of cooperative R&D can help 
develop rapport among industries and 
academic institutions, which can reduce 
the cost of future strategic all iances or 

joint partnershi ps. 
Therefore, many countries are encouraging 
such cooperative R&D projects to promote 
teamwork to reach a technological 

breakthrough. 

IV.Suggestions for a research consortium 
system 

1.Such cooperative R&D models are not 

new in Taiwan . 

2.None of Taiwan's cooperative R&D 
projects was carried out under a research 
consortium system. 

3.AII cooperative R&D in Taiwan has been 
guided by research institution, which 

functions like Japan's research 
consortium. 

4.lf cooperative R&D moves out of the 
sphere of research institutions, there is a 
need to establish a research consortium 
system. 

S.If research consortium can be established 
as a corporate body, this can help clarify 
the ownership of intellectual property 
rights. 

6.Research consortium can work with major 
technological projects to integrate 
resources, and centralize power, and 
maximize the R&D focus through mul ti
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disciplinary endeavors. 
7.The agency-in-charge of the research 

consortium system should be the Ministry 
of Economic Affairs. But results through 
such R&D cooperation can be shared 
among government agencies. 

V.Conclusion 

It is very crucial for Taiwan, an open 
economy with most of its technology being 
imported, to consolidate R&D resources to 
seek technological breakthroughs. However. 
further study is required to detennine the 
relations between such cooperation and the 
Fair Trade Law. • 

.A. Professor Lee Jen-fang gave a speech on 
December 22 at the Center. *The records of the 5 speechs above 
including vedio & audio tapes are 
available at the Center. 

© International Development 

• 	 The U.S. Dept. of Justice Takes Legal 
Action Against Radio Station Merger 

The u.s. Department of Justice took 
legal action in the First Court against the 
merger of four radio stations owned by two 
major broadcasting companies, alleging that 
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