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PeileiFan ， Chihiro@Watanabe ， LinRong ， OYingLi@ (Tokyo@Institute@of@Technology) 

    Introduc Ⅰ     on 

As we have entered into a knowledge 
economy, i   novation‖nd》he‖5lity》o i   novate 
distinguished@ themselves@ as@ an@ important 
production@ factor ， This@ paper@ compares@ and 
analyzes the institutional systems o Ⅰ three 
economies:@ Japan 。 US ， and@ China ， focusing@ on 
the dynamic evolution of the systems o グ 

management@ of technology   ・ Althou 臼 @ h Slar Ⅱ n 旺 

wi   h@ different@ bas0ines,@ 8l@ these@ countLes@ have 
focused on increasing their national innovation 
capa5lity@as@a@mean@to@strengthen@th0r@econom@   

g Ⅰ Cow Ⅰ h   The US has kept as its technological 
leadership@ Snce@ the@ beginUng@ of@the@ century   
Japan started     accumulate its techni   3   
capability@ since@the@ Meiji@ period@ and@ risen@ to@ a 
technology@ Sant@ after@ the@ second@ world@ war   
China   Snce is market econom@   reform in the 
1980s ， has started to bU@   its innovati   n 

capa5li Ⅰ     es@to@boost@its@fast@econom@@   growth   

Our@ hypotheSs@ @@   that@ these@ three@ countLes 
economic 包ア 0 Ⅵ・ lh  and  more  spec 市 ca № ，   

technology@ progress@ @@   highly@ r0ated@ to@ thei   
i   stituti   n3@   systems   The institutional s¥《tems 

for@ innova Ⅰ     on@ have@ been@ dynam@   3l   eVlo@ ㌧ ed 
wih@ the@@   speC     Ⅰ c@ soCo-econom@@   envi   onment 
and@the@devCopment@of@the@industL3@   technology   
E Ⅹ iS Ⅱ n 豊 works       i   stitution3   S ト ;Slem Ⅰ sS and 
speCfic3@@   for@ these@ three@ countri   s@ mostl     

focus@ on@ the@ na Ⅰ     on3@   innovation@ systems@ (Gu   
1999     W ル atarlabe   1999     H 圧 Ono   2001     Liu and 

White ・   2001     Colecchia and Schrever   2002     

Watanabe ， Asgari ， and@Nagamatsu ・ 2003)   

This paper compares and analyzes the 
ins Ⅰ     tuton3@   systems@ of@ these@ three@ economi   s 

Japan ， US ， and@China ・ focusing@on@the@dynamic 

evolution@ of@ the@ system@ of@ management@ of 
technology ， 

Th@   paper　   orga Ⅱ     zed‖s’ol   wS     it『ill’irst 

examine@the@cont Ⅰ     bu Ⅰ     on@of@technology@progress 
to@econom@@   growth@of@the@three@countFes ， Then   

it@ will@ examine@ the@ dynamic@ evolution@ of@the 
insttuton8@   systems@in@these@three@countFes   
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increased up Unl Ⅱ the 1980s ， Ⅴ Vh Ⅱ e then 
dramatically@decreased@in@the@ 1990s@(Figure@ 1)   

    
  

  
2.2%   1.8%   

9.7 ザ 。 

1960@ 73 1975-85 1985  90 1990-95 1995 2001 

Figure@ 1.@ Cont Ⅱ     bu Ⅰ     on@ of@ Technologi   al@ Progress@ to 

Econom@@   Growth@ in@ Japan ・ (Source 1960-   973 OECD 

ト c0 ハ omlc s Ⅱ ldleS(l りぷ 8) 1975- ニ 00l 「Ⅱ r0pea Ⅱ Colnpe@@v.e 

Report@(2001)@) 

The@ world@ leading@ economy ， the@ US ， has 
comparati   Cy@ more@stab@@   TFP@growth@rate ， i ・ e     

leChnolo9 ン P Ⅱ cog ト eeSS h れ ・ S been conti   uouSy 
contFbuted@to@is@econom@@   growth,@espeC3ly@in 
the@ late@ 1990s ・ when@ the@ US@ led@ the@ world@ in@ the 
ICT@sector@(Figure@2)   
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Hie ⅡⅠ e     て Ont Ⅱ IlDution     Technology ProS Ⅱ teSS     
economic@Growth@in@C@hina@(1981-2000) ， (Source Fan 
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Instituti   n8   

3. Ⅰ Japan 

 
 

From@ 1973@ to@ 1985 ， Japan ・ s@ economy@ has 
shifted@ from@ a@ high ・ growth@ path@ to@ a@ so@ called 
"stable-growth"@ phase ・ The@ international 
environment@in@the@1970s@(New@Economic@Policy 
by@ the@ Nixon@ government,@ world@ food@ crisis   
energy@ cri   es ， 8ob3@   adopti   n@ of@ the@ f@   ati   g 
exchange@ rate@ system,@ etc)@ caused@ the 
in Ⅰ ationary@ in@ many@ countFes,@ inCuding@Japan   
whi   h@ resuled@ the@ Sow-down@ of@the@ Japanese 
economy@ and@the@ increase@of@the@ unemployment 
rate   However ，   the Japanese government 

successfully@ u Ⅰ     lized@ technology@ poli   ies@ to 
encourage@the@devCopment@of@energy-saving@and 
less energy-ntenSve technologi   s     @n ね ke 
Japan ， s@ economy@ l   ss@ energy-i   tenSve ， 

Nevertheless   despite the success       Ce Ⅱ aln 

technology@po@ci   s,@over8l   lhe 三王 @ overrnm Ⅰ ent has 
f3l   d@to@ i   stitute@the@ structur6@   reforms@that@put 
Japan@ in@ long-term@ sta5e@growth@ baSs   Hiono 
(2001)@ an3yzed@ that@ the@ Japanese@ government 
failed@ in@ (1)@ deregulation@ and@ decontrol@ to 
increase the competiiveness 0 Ⅰ domesti   
i   dustri   S@     (2)@ trade@ liber3i   atio Ⅱ     (3)@ decontro   

foreign@ exchange;@ and@ (4)@ decentralization@ of 
public@administration@and@tax   

These@ f3lures@ in@ structure@ reform@ were@ onl     
the@ prelude@ of@the@policy@ failures@ in@ the@ bubble 
and@the@post@bubble@period@(1985-1999) ， During 
the  period, the internati   n3   env@   onment was 

characteYzed@ by@ accCerated@ glob8@i   aton 
through@ further@ trade@ liberalization ， a@ rapid 
enlargement@ of@ highly@ liquid@ global@ capital 
market ， and@the@sky-rocketing@price@of@shares@and 
realestate,@ 3l@ these@ are@ accompanied@ by@ the 
rapid@advanced@development@of@information@ and 
communication@ technologies@ (ICT) ， The@ huge 
appreciation@ of@Japanese@yen@ caused@ an@ outflow 
of@ manufactuFng@ i   vestment@ to@ oversea   The 
芭 oVe ァ nment  con Ⅱ nued  れ s  e 什 on  in  supPoni Ⅱ = 

technologies@ development@ in@ manufacturing 
sectors   However   heavy ア egulation and 
protectionist@mindset@has@prevented@restructuring 
in@ non-manufactu Ⅱ     ng@ sectors ， The@ failure@ of 
government policies       those areas has 

constrained@Japan ， s@productivity@improvement@at 
na Ⅰ     on3@   level@ despite@the@marvCous@progress@ in 
manufacturi   g@technoogy ・ (Hiono ， 200 Ⅰ   

Japan's@ expe Ⅱ     ence@ revea@@   that institutional 
settl   gs can facilitate O ダ impede teChno@o9 ノ 

devCopment   While appropriate insttution8   
sett@   g@ will@ stimUate@ i   novati   n@ (@@   the@ 1960s 
and@ 1970s);@ inappropriate@ institutional@ setting 
will@impede@innovation@(in@the@1990s)   

3.2 L 。 nited St れ tes 

Form@ 1950s@to@1968@is@called@the@golden@age@of 
defense-based@AmeFcan@sCence@and@technology   

There@are@two@main@elements@of@the@US@postwar 
teChnolo9 ン PO Ⅱ C レ     government support for 
research@in@baSc@sCence@and@ac Ⅰ     ve@devCopment 

of@advanced@ technol   gy@ by feder8   agenCes in 
pursuI   o Ⅰ the げ StatUlo Ⅰ ny Ⅲ     ssl   ns   The 
assump Ⅰ     ons@ unde Ⅰ   ie@ the@ biparti   an@ support@ for 
science@ are@ (1)@ pipeline@ model@ (scientific 
research@and@inventon@are@returned@by@indust Ⅱ     3   

innovation 、 which@ is@ sequentially@ followed@ by 
product@ development@ and@ production)@ and@ (2) 
spin-off@ (technology@ created@ in@ pursuit@ of 
government@ ml   Sons   such as defense, space   

and@ nuclear@energy ， would@ flow@to@ industry@and 
make  № r. 肛 osper;t).).  Both  assumptions  view 
thattheprocessareautomallCo ア何 「 ee   

US@ Ⅱ     gh-tech@ competiti   eness@ started@ to@ f0l ， 

especially@in@ 1986 ， when@high-tech@trade@balance 
Ⅰ rst@ became@ nega Ⅰ     ve ， In@ responding@ to@ the 
concerns of the eroSon of the US high-tech 
competitiveness ， the@US@government@coped@with 
a@seFes@Acts@in@the@ 1980s,@such@as@the@Bayh-Do@   

Patent@ Act@ and@ Stevenson-Wydler@ Act@ in@ 1980   
The@Na Ⅰ     on8@   Coopera Ⅰ     ve@Research@ Act@in@ 1984   

The@ Technology@ Transfer@ Act@ in@ 1986 ， and@ the 
Omnibus@ Trade@ and@ Competitiveness@ Act@ in 
1988 ， to@ accelerate@ the@ spin-off@of@government 

technology@ to@ the@ commerC3@   sector ， For 
instance ・ the@Naton3@   Cooperatve@Research@Act 
in@ 1984.@whi   h@encourages@@@ms@collaboratng@in 
尺 &D, was a response to the Japanese research 
consortia ・ 

But@ it@ was@ not@ until@ 1993@ that@ the@ break@ with 
reliance@ on@ the@ spin-off@model@ was@ clear ． The 
new@ technology@ policy@ has@ a@ shifted@ balance 
from@ the@ military l0 ciV Ⅱ R 及 D   and the civil 
R@@D@ expendiure@ has@ a@ drama Ⅰ     c@ increase   To 
deal@Wth@the@new@environment@for@R&D ， such@as 
increasingly@ and@ decentralized@ nature@ of 
technology   cooperatl   n focusesヽ&D〉esources 
                                    seeking｛utsourCng, reaching 
out@ univerSty@for@technology                                         

0 Ⅰ techno@og)  manaSe@nent Ⅰ esponsib Ⅲ ぱ es( ゲ rom 
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centr@@   R&D@ laboratory@ to@ buSness@ di Ⅴ     sions) ・ 

The@ US@ government@ positioned@ itself@to@ cast@ a 

new@ i   stitution3@   roa Ⅰ     onsh@@   between@ i   dustry   
government,@and@uni   erSty   

US ， institutional@ system@ is@ characterized@ by 
homogeneousness   Ⅰ   tends》o use standardi   ed 
l   nguage             market-o Ⅱ     ented       has 
transformed@ from@ a@ defense-based@ innovation 
system@to@a@customer-ori   nted@i   novation@system   

facilitated@ by@the@deployment@of@the@information 
technoogy   The‘nterpri   es’ocus｛n“rowth‖s 
well@as@profitability ， and@attempt@to@leverage@both 
cost and q Ⅱ alit ノ advantages   The deC@Slon 一 

making@process@@@   decentr8ized   

3.3 China 

China ， s@ institutional@ system@ however ， is 

characte Ⅰ     zed@ by@ heterogeneousness   Curren Ⅰ   y   

                  tranStion 何 Ⅱ om uSng individual     

standardized@language@and@from@central@ planning 
to@ market-oLented   The enterpri   es focus on 

strategy ， profitability ， They@ often@ choose 
between@ cost@ and@ quality@ advantages ， The 
decision-making@ process@ is@ partially@ centralized 
and@ partially@ individualized ・ It@ focuses@ on@ full 
l   tegratl   n o ゲ innovation system and also 
coordination@among@actors@ (Rong ， 2004)   

A@ Cose@ look@ at@ the@ organi   ati   n@ of@ C Ⅱ     na ， s 

nation3@   i   nova Ⅰ     on@ system@ and@ its@ reform@ will 

provide@ some@ insights@ to@ comprehend@ China ， s 

i   s Ⅰ     tuti   n3   system   Corresponding     the 

improvement@ of@the@ technologi   8@   capabiliy       

the@ tranS     Ⅰ     oning@ of@China's@ na Ⅰ     on3@   innova Ⅰ     on 

system ， China ， s@ innovation@ systems@ under 

centr3@   planning@system@and@Snce@the@reform@can 
be@ illustrated@ as@ Figure@ 3.5.@ The@ most 

conspicuous@ change@ of@China ， s@NIS@ from@ under 
centr8@   pl   n Ⅱ     ng@system@to@after@the@reform@@@   the 

expanSon@ of@the@ p Ⅱ     mary@ actors@ and@ the@ much 

horizontal@ involvement@ of@the@ primary@ actors@ of 
the@instiu Ⅰ     on3@   system ・ For@instance,@in@addition 

to@ State-owned@ manufacturers@ (SOEs) ， other 

ownership-types@ of@f@   ms,@ such@ as@ mul Ⅰ     naTon8   

enterpri   es@ (MNEs) ， nation3@   technol   gy 
enterpri   es@(NTEs Ⅰ   al   o@joined@as@pFmary@actors 
falls@ into@ the@ classification@ of@firms ， Before@ the 
reform,@ p Ⅱ     mary@ actors@ involves@ only@ one@ or@ at 

most@ two@ fundament8@   acti   iti   s@ of@ the@ NIS   

Now@ they@ have@expanded@to@ more@activities ， In 
the command era   univerS?es ⅠⅤ e ア ee onl   

involved@ in@ only@ educa Ⅰ     on   but it has expanded 

ac Ⅰ     viies@ in@ 8most@ every@ perspec Ⅰ     ve@ of@ the 

national@innovation@system ， Academy@of@Science 
ins Ⅰ     tutes@ and@ industr8@   research@ ins Ⅰ     tutes@ have 

had@the@si   ilar@expansion   

China,s  N  lS  reform  has  № cused  on  ils  K 及 D 

system   A 且 er the culure revolu Ⅰ     on, 

reha5litation and expanSon of R&D system 
were@ put@into@practice@(1978-1980) 、 From@ 1981 
to@ 1985 ， R&D@ planning@ practice@ was@ further 
elaborated ． Since@ 1985.@there@@@   consensus@about 
market@reform@decision@for@R&D@system@and@thus 
three@ steps@ were@ taken@ to into action       the 
fol   wi   g@ decade ， Fi   st ， R&D@ i   stiutes@ were 
advocated@ to@ merge@ into@ existing@ enterprises 
(1987) ， Further ， from@ 1988 ， spin-off@enterprises 
from the research l   stitutes have been 
encouraged@and@the@Torch@ Program@ were@started 
to@ offer@ incent     ve@ for@ commerC     3   izaton@ of@ the 
R&D@ result@ (establishing@ new@ technology 
enterpri   es) ・ In@ the@ 1990s,@ the@ government 
started@to@focus@on@the@base@of@the@R&D@system   

transforming@the@established@R&D@institutes   

The@ merging@ R&D@ institutes@ into@the@existing 
enterprises@turned@out@to@be@a@failure@because@of   

supporting@ R&D@ institute@ f@   anC3l   ・ Further   

the@R&D@institutes@were@backward@in@technology 
compa Ⅰ     ng@to@ other@ means@that@are@av8lable@ for 

the@enterpri   es@to@ get@the@@   technology   On》he 

other@hand ， spin-off@new@technology@enterprises 
have@turned@out@to@be@very@successful ， especially 
in@the@field@of@computer@technology ， The@direct 

transformation@ of@ the@ R&D@ institutes@ is@ much 
comprehensive@ package@ of@system@ reform ・ In 

addition@ to@ the@ spin ， off@ new@ technology 
enterpLses,@R&D@instiutes@were@al   o@encouraged 
to@ establi   h@ produc Ⅰ     on@ center@ and@ consulancy 

center@ that@ directly@ involved@ in@ the@ economic 
ac Ⅰ     vl   ies   

3.4 lCT 

The@ following@ indicators@generally@ measure@ a 

country ， s@1CT@infrastructure:@telephone@mainline   

mobile@phone.@Internet@host@or@Internet@users,@and 
personal@computers@(per@1000@people) ・ Japan@and 

the@ US@ have@ very@ well-developed@ ICT 
infrastructures ， which@ lead@ the@world@ now@days   

China ， s@ ICT@ infrastructure@ has@ experienced 
exploSon@over@the@past@decade   

We@ can@ compare@ the@ contribution@ of@ 1CT@ to 
            growth of》he last》wo decades of゛apan 
and@the@ US ， Not@surprisingly ， the@ US@economy 

has@benefited@most@from@the@ICT@deployment ， At 

the@second@half@of@1990s ， ICT@capital@ accounted 
for@ 50%@ of@the@ over3l@ contLbuton@ of@capi8   
se 「 V@ces     output growth   Japan's 1CT         

comparison ， has@a@lower@contribution@(about@35% 
of@the@over3l@cont Ⅰ     bu Ⅰ     on@of@capi3@   servi   es)@to 

output@ growth ， However ， during@ the@ past@ two 

decades ， its@ICT@contribution@has@been@increased ， 
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Ta Ⅰ   e@ 1.@ Percentage@P0nt@Contri   uti   n@of@ICT@ to@output 
Growth@(Business@Sector) 

Growth@ of Total Capital 
Period Output               Tot8@   @     T 

」 aPan 

1980-1985         0  18 

1985-1990 5 14 I@ 5   
1990-1995 1  33 I@ 49   
1995-1999     1  07   
us 

1980-1985         044 

1985-1990           
1990-1995         0 97 0 4 う 

1995-1999 443 1@ 69 0 86 

Source@ Col   cchia@and@Schrever ． 2002 

    ConcluS     on 

As@the@experience@of@the@Japan ， US ， and@China 

have illustrated   the instiu Ⅰ     on3   system for 
innova Ⅰ     on@has@been@dynami   ally@evolved@ wih@a 
country's@ speciic@ soCo-econom@@   envi   onment 
and the development o Ⅰ the industF8   
technologi   s ・ Emergence@ of@ innova Ⅰ     on@ and 
advancement@ of@ instiu Ⅰ     on8@   systems@ @@   a@ co- 

evolu Ⅰ     onary@dynam@@   process   On》he｛ne”and   
innova Ⅰ     on@ generaton@ cyCe@ that@ l   ads@ to 

emer8ng innovations     market h ㎏ hl> 
dependent@on@institutional@systems ， On@the@other 

hand ， institutional@ systems@ strongly@ shape 
emerging innovatl   n     innova Ⅰ     on ma ト also 
change the underl   ing l   stitutions   The co- 

evolu 何 %nar ン dynami   m between emergence of 
innovation@ and@ advancement@ of@ i   stitution3   
systems       deClSiV.e for an innovation dnVen 
economy ・ Ⅰ   may@ stagnate@ @@   i   stitution8   
systems@ cannot@ adapt@ to@ evol   i   g@ i   novations   

Th@@   can@be@illustrated@by@US's@expeFence@in@the 
1980s   JaPansS experience       the 1990s ， and 
China ， s@ experience@ before@ the@ market@ reform   

US@ and@ China@ have@ recently@ quite@ successfully 
adapted their institutional systems     the 
evolving@ innovations   whlle Japan @s cu 汀 entl) 
stanUng@ at a crossroad   The re 偽 rm of the 
ins Ⅰ     tu Ⅰ     on@@   system@ wil@ be@ cruci3@   for@ Japan's 
technologicalcapab Ⅲ t).in  future   

Will@ China ， s@ current@ institutional@ system@ of 

i   novation@ be@ a5e@ to@ sust3n lts currenl h@ 臼 @ h 

growth@ or@ will@ it@ become@ inappropriate@ thus 
impede@the@innova Ⅰ     on? 

    

  
  

      
  

        
Figure@4.@Two@possible@paths@for@China ， s@TFP@Change 

Rate@ ， (Source@ Rong@ 2004) 

Figure@4@ indicates@that@there@are@two@possible 
paths ， Which@ path@ China@ may@ take@ mainly 
depends@ on@ how@ the@ institutional@ system@ can 

evolve@ and@ adapt@ itself@to@ the@ changing@ social- 
econom@@   context   
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