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OHurJaeYong, 渡辺 千匁 ( 東工大社会理工学 ) 

1.@ Ⅰ   TRODUC Ⅰ   ON their strategic autonomy better than other means of technology 

Under@the@mega-compettion@@@   the@glbaied@economy@w Ⅱ     @@   transfer@such@as@j0nt@venture,@technolgy@liense,@and@so@on   

facig@lng@@stig@econom@@   stagnatin,@@@   order@to@utilie@potentil Tab Ⅰ   1 compares advantages and diadvantages of R4@D 
resources@for@inovatin@@@   most@effectie@way,@the@$g0f@ance@of@ cooperatin ・ There@are@sever@@   reasons@for@R&D@cooperatin@that 

R&D@ cooperatin@ lGudig@ R&D@ outsour Ⅰ     ng@ for@technolgi@@   can@be@rough@@   Ⅰ   asSf@d@ito@icentie@seekng@and@market@seeRng   

lnnovatlonhaslnc Ⅰ eeasedd ア aama 廿 KCally   ltlSalSoConSlde ア eedthat The（centies…omprie》he「tiliatin｛f…om Ⅰ   ementary‖ssets 

竹 rms,competltivest ァ aateglesagalns 化 the ヰ o ァ egolngclrcumstances i0uUng〉eltin@   assets,〉ik‖nd〔nowldge《harig,《Pllver, 

com が lthe 何 msto  ㎏ m0reinte は cti0nfnend Ⅳ intheirR88D   and@ subsi   y ・ The@ market@ seeki   g@ moti   ati   ns@ i   Ⅰ   ude@ access@ to 

There@@@   amPe@justif@atin@for@R&D@cooperatin@@@   inovatin forein［arkets,｜usiess‥ier$f@atin,‖nd《o｛n ・ On》he…ontrary, 

efforts ， Hagedoorn@(1993)@and@Katz@era/ ， (1997)@recognized@trends@ there@ may@ be@ disadvantages@ from@ R&D@ cooperation@ that@ are 
@@   comp@   Ⅹ     ty@of@techno@gi@@develpment@as@an@important@dri Ⅴ     ng@ iv0untary@knowldge@@akage,@icrease@@@   R&D@management@cost, 
force@idu Ⅰ     ng@f@ms@to@enter@into@R&D@contracts@with@each@other@@@   decrease@@@   autonomy@@@   maRng@busiess@deciins,@and@free-r@ig 

systems@of@innovation ・ Bayona@ et@al ， (2000)@confirmed@that@the@ problems   

reducti   n@and@sharing@of@uncertanty@and@cost,@ R&D@f@   anci   g,@ and 

knowledge@of@market@are@benefits@from@the@R&D@cooperation@based Advantages DisadVan 伍 ge 

on@the@survey@result@of@Spanih@firms ・ Saka ㎏     bara@(2001)@argued@that@ util@ation@ of@ complementary Spmove Ⅰ 

the motlves ネ o 「 R&D cooperati   n a Ⅰ ee ana@   gous to that for assets (involunta Ⅳ leakage) 
dier$f@atin@ from@ the@ anals@@   of@the@ Japanese@ government@ sharing@of@rik@and@knowldge 丁旧 nSaCt@nCoSt 

sponso ア eed R&D consorti     Based on the case study on SP Ⅲ OVe ア Decrease@@@   autonomy 

pharmaceutical@firms ， Odagiri@(2001)@postulated@that@the@capability@ subsidy@from@governments Free- Ⅱ de Ⅰ p ア oblem 

theory@@@   better@than@transacti   n@cost@theory@@@   expl   i   i   g@the@R&D Market‖ccess 

COOPe 臼 t@on   New@business@opportunity   
coope Ⅰ aatlonlsfo ア lnthep ア OOcessoflnnova Ⅲ KOn.lnthls ア ega ア d,thls   Figure・                                                               share｛f｛utsourcedヽ&D　   tota   

Ⅰ eSea ア Cch a 廿 empts to shed light on dynami   natU ア e of R&D R&D@expen Ⅰ ture@@@     the@Japanese@manufacturi   g@i   dustry ・ LooRng 

cooperati   n       foU Ⅰ R&D inten$ve sectors of  the Ⅰ apanese at@the@Fi   ure@1.@we@note@that@th@@   share@has@i   creased@over@the@whol   

manufacturi   g@ l   dustrY@     chemi   al     0ectri   @   machi   ery, transport 
peri   d@ exami   ed   Ta ㎏     ng i   to account》he i   crease of》ot@   R&D 

eqUpment@and@preci   i   n@ i   struments ・ The@four@sectors@are@hi   h@   
expen Ⅰ     ture@duri   g@the@past@decades,@the@growth@rate@of@outsourced 

R&D@ i   tensi   e@ and@ th9r@competiti   eness@ @@   from@ th0r@ i   novati   n R&D@has@exceeded@that@of@in-house@R&D ． The@share@of@outsourced 

efforts@rather@than@ mere@ expanSon@ of@producti   n@ fa Ⅰ     liti   s   In  this R&D@ also@ shows@ a@ kind                                   1968》o 2000 and this 

ア 0ga ァ d.the fou ア secto 由 a ア e assumedto be ac 廿 ve lncoope ア at@ve 廿 ynamlcnatureeWlllbeexamlnedln 椅 llowlng" 。 。 " 。 。 "   

R&D ， @@   there@@@   a@dynam@@   nature@of@R&D@cooperati   n@resonant@with 

other@ business@ cycles ・ the@ R&D@ structure@ can@ be@ regarded@ more 

f@   Ⅹ     ㌧   e@to@i   tern@@   and@extern@@   cha@   nges ， @@   th@@   regard,@the@focus O. Ⅰ 

0.09 
of@this@research@is@on@(i)@Is@there@any@dynamic@or@periodic@nature@of 0.08 

R&D@cooperation@ at@setoral@level?@(ii)@What@can@be@commonalities 0 ・ 07 

  0 ・ 06 

0 ． 05 

cooperation?@(iii)@What@is@the@relationship@between@R&D@cooperation 0 ・ 04 

and@business@cycle@of@the@four@sectors? 0.03 

0.02 

2.  R も D  Cooperatlon  In  the  Japanese 
0 ・ 0 Ⅰ 

  

Manufacturing Ⅰ   dustry 
蛋昌笘ニ室圭曇 室津 受室匡翼津壷匡薫 

@@   th@@   research,@ we@ want@to@ defi   e@ R&D@ cooperati   n@ as@forma   

R&D@contract@with@actors@ in@ systems@of@innovation@ although@there 

may@ be@ a@l   t@ of@i   form@@   R&D@cooperati   n@ based@on@ person Ⅰ   or Figu ァ e]. 丁 Ⅰ endsinShareo Ⅰ O Ⅱ sourcedR も D  in 丁 o 佑 lR&D 
organ@   ati   n@@   contact ， The@R&D@cooperati   n@@@   one@of@the@usefU   

Expend Ⅰ ureofthe Ⅰ ap も rneseManu イ a ㏄ unnglndu ま Ⅳ   

means@of@acqurig@new@technolgy@from@out$de shortens@time@for@inovatin@but@alo@ena5es@inovators@to@keep @］ot｛nl Sourc0ヾtatiti@。ureau,｀anagement‖nd，oor Ⅰ     natig、gency 
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Atthemacroleve@thenumberof 何 mso Ⅱ sourc@nglnas0Ctor 

alsomay Ⅱ uctuate 什 omyea Ⅰ toyea Ⅰ acco Ⅰ dlngtotheresu 廿 ofthe 

agg Ⅰ egated ㏄ lslonswhethe Ⅰ coope ア ateo ダ notandthlsdynamlsm 

ⅦⅡ b0eXamlnedlnthe 綺 Ⅱ o Ⅵ ngs0Ctlons. 

'.' "'" 。 "l"0 Ⅱ toCoope Ⅰ ea 叩 veR&DS 屋 te 
@@   th@@   sub-secti   n,@changes@@@   the@rate@of@R&D@cooperati   n@i   

exami   ed@to@f@   ure@out@whether@there@@@   any@dynam@@   or@peri   di   

  

The@data@i   diatig@the@degree@of@R&D@outsour Ⅰ     ng@@@   used@as@a 

proxy@for@the@R&D@cooperation 、 Recognizing@that@the@external@R&D 

contract@i   Ⅰ   udes@not@on@@   partner's@i   -house@R&D@acti   iti   s@but@al   o 

transfer@of@the@res Ⅱ t@through@documents@ and@ meeti   gs,@ we@can 

lnterpret that the R&D O Ⅱ SOU 「 Clng ental   broad meani   g of 

cooperation@between@the@pa Ⅰ ies@involved   

@   case｛f》he》ransti   n’rom］on-cooperati   e》o…ooperatieヽ&D 
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(1) 

where@ n@:@Number@of@firms@outsourci   g@ R&D@     N@ ， ・ Number@of 

ⅡⅠ mS pe ㎡ ormlng R&D     and         Tran$tion rate す rom 

non-cooperati   e@to@cooperati   e@R&D@state   

@@   case@of@the@tran$ti   n@from@cooperati   e@to@non-cooperatie@R&D 

state,@we@al   o@cal   ul   te@the@decrease@@@   the@number@of@cooperati   e 

竹巾 Slnthesame 肺 yas 椅 Ⅱ。 胎     
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(2) 

where@ u@:@Tran$ti   n@rate@from@cooperati   e@to@ non-cooperati   e 

R&D@state   

From@equations@(1)@and@(2) ・ the@change@in@the@number@of@firms@in   

鵠 "  -  也㌢ 二 。 " 。 -  ゅ ぎ 。 "  -  ",)  。 3) 
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 (4) 

where@ dn@@I@dt:@Change@@@   the@number@of@f@ms@@@   cooperati   e@R&D 

state     and       Net ミア ansl Ⅲ on 「 ate f ア om non-cooperati   e     

cooperative@R&D@state   

Consequentl   ,@the@changes@@@   the@number@of@cooperati   e@f@ms@i     
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Accordingly ・ the@transition@rate@in@equation@(5)@can@be@depicted@as 

follows: 

く 6)   
The@tran$ti   n@rate@ U@@ @@   equati   n@(6)@changes@over@time ・ MaKng 

use@ of@ the@ data@ obtaned@ from@ the 黛 atlStlCal BU Ⅰ neaU of  the 

Manageme 血 t  and  Coordination  Agency  什 om  1 ㏄ 8  t0  2 ㏄ 0 ・ the 

tran$ti   n@ rate@ of@the@ four@ R&D@ i   tensi   e@ sectors@ of@the@ Japanese 

manufacturing@i   dustry@can@be@measured@as@ill   strated@@@   Figure@2   

The@ tran$ti   n@ rate@ has@ been@ f@   ctuated@ over@ the@ period@ @@   al 

sectors@ exami   ed ． The@ po$ti   e@ rate@ means@ the@ i   crease@ @@   the 

number@of@f@ms@enteri   g@i   to@R&D@contract@and@vi   e@versa ， There@i   

litt@@   i   creasi   g@ trend@ @@   the@ tran$ti   n@ rate@ @@   the@ four@ sectors 

athough@the@magHtude@of@the@rate@has@varied@depen6ng@on@sectors   

  

  

    
  

  

  
  

  

  

Flgurne2.TransltlonRateofR も DCooperla 却 on   

@@   order@to@exami   e@whether@there@ @@   any@ peri   Ⅰ     c@nature@of@the 

rate@of@R&D@cooperati   n,@we@assume@that@the@tran$ti   n@@@   turbuent 

flow@satisfying@the@following@conditions     ひ ヰ     (7) 

  

over@the@period ． 

To@ figure@ out@ the@ components@ of@ cy Ⅰ   i   @@   f@   ctuati   ns@ of@ the 

ⅠⅠ ansltlon イ ate(sp00l 何 Ca Ⅱ ySPeaklng,dlVe Ⅰ glngrate0ft ア anSltl0n Ⅰ ate)   

spectrum@ analysis@is@conducted@ using@the@ Fast@Fourier@Transform 

and@resUts@are@compared@@@   Figure@3   

Fi   ure@3@ Ⅰ   ear@@   demonstrates@that@shorter@period@of@cy0es@have 

Ⅱ     gher@power@than@l   nger@perl   d@of@cy Ⅰ   es ・ However,@ athough@the 

power@ of@ 2@ year@ or@ shorter@ period@ el   ments@ @@   Ⅱ     gher,@ they@ are 

consi   ered@ as@ noi   e@ and@ are@ not@taken@ i   to@ account ． The@ peri   ds 

between@3@and@16@years@are@i   entif@   d@as@meani   gfU@   components@of 

the@tranSti   n@rate@accordi   g@to@the@va@   e@of@power ・ The@ Ⅱ     gher@the 

valueof 叩 weris.themoresigniflCantits  が 而 Ⅲ s   

The@chemi   a@@   sector@demonstrates@3@and@5@year@pehod@@   nature 

but@there@ @@   no@ l   nger@ period@ of@ R&D@ cooperatl   n@ cy Ⅰ   es   In the 

0ectri   @@   mac Ⅱ     nery,@ 5.@ 7@ and@ l   nger@ than@ 16@ year@ cy Ⅰ   es@ are 

i   enti@ d ・ The@transport@eq Ⅱ     pment@and@preci   i   n@i   struments@have 

3,5,10 ， and@4 ， 6,10@year@R&D@cooperation@cycles@respectively ， The 

transport@equi   ment@sector@demonstrates@hi   h@l   v0@   of@powers@both 

short@ and@ l   ng                   ㎞Ⅱ e the                                                           
qUte@smal   r@power@@@   short@peri   ds ・ The@preci   i   n@i   struments@and 

0ectri   @@   mac Ⅱ     nery@sectors@ are@ po6ti   ned@ between@the@transport 

eqUpment@and@chemi   a@@   sectors   

    

  

  

  Ⅰ "" 皿 。 茸 。 q 皿 や血 ""' 

  

  
      

                                    Period    (Yeur@/ de ㌍   
  

  
  

  

  モ " 典明 1 ㏄ ' 蝸 。 珂 " Ⅱ。   
  

CheIul ㏄Ⅱ B 

                                                                                            ""1"" Ⅲ " 。 "   
        ' p ⅠⅠ 04@ 甘 Ⅰ 且 Ⅰ り q Ⅰ 廿め " 

Figu ィ le3.Compa Ⅱ sonofPe 「 iodogriams. 

While@the@ result@ of@ spectrum@ analysis@ demonstrates@ a@ periodic 
nature@of@the@tran$ti   n@rate@representl   g@R&D@cooperati   n@cy0es,@it 

doesn't@g@   e@any@i   formati   n@as@to@how@much@the@resut@@@   statitl   al   

si   ni@   ant ・ @@   th@@   regard,@a@regres$on@anal   s@@   @@   attempted@usi   g 

AR@ (Autoregressive)@ model@ in@ equation@ (8)@ and@ information@ on 

periodicity@obtained@from@periodograms   

り Ⅰ Z  リ Ⅰ M,-"+c0% 鮭 (8) 

㎞ ere  0  re6resents  がⅡ㏄ s  obtain ㏄ from  哩 Ⅱ㏄ ograms   

Table2  R ㎎ ression  Result(R も lD  Coopera 打 MOn  Cycle) 

' 。 囲 Reg の。 " 。 。 。 q 。 " 。 0 。         DW 

v 。 -0402 一 0038 Ⅰ ， -@ 一 0 ㏄ 4 Ⅱ。 -s 

Chemicals (0591 [419) ( の 47) モ ㏄ l 3 l Ⅰ 

。 ぬ 。 。                                                               
" 曲 。 。 " [ Ⅰ 39) 1042) (07 Ⅰ ) (-728)" 03 ㎝ 2% 

T 億 nsP 俺れ u, 拮襄 ・ 001l+0.lfN 生りづ +noo レ @ ィ ・ 1,0.82%@, 一 l0 

Ⅰ。 申 me 。 t 
0632 2% 

け 05) (0l5) (002) [1207)@ 

。 一 。                                                                             
' 。 苅 ""' 。 。 。 

(112)@ (241) ，   (2・ ，   [ せ 69 ド 0277  2    3 

" 円 『。 ' 。 。 目 。 。 " 。 " 揺 。 。 宙 。 。 。 。 鴨 1""" り 。 lfican'lal5%level."lsslgnp 栢柏 1"1" 。 " 。 

Tab Ⅰ   2《ummar@   es》he〉esUt｛f〉egressi   n「$ng‘quati   n・   
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Although@shorter@cycl   s@@@   penodgrams@demonstrate@hi   h@power,@the 

「 0g Ⅱ esslon Ⅰ esu Ⅱ s Ⅰ eveal that longe ア cycles a Ⅰ e sta 叩 s 叩 cally 

si   ni@   ant@and@ regressi   n@coeffi Ⅰ     ents@of@@   nger@cy Ⅰ   es@ are@greater 

than@those@of@shorter@cy Ⅰ   es   

@@   the@same@way,@periods@of@the@four@sectors'@bu$ness@cycl   s@are 

l   entif@ d@ uSng@ growth@ rate@ of@ the@ sectors@ and@ the@ results@ are 

summarized@in@Table3   

Tabe@3@Regressi   n@Res Ⅱ t@(Busi   ess@Cycl   ) 

  輌 Regression  equfdon ム d@. 月 ' DW 

  ノ v,, =0.056+0.367%y,,-.+0.0449%y,-@ 一 0 ・ 598 ノ ， 一 1j   
13.4l)@ [24l). (0.32) 1 づ ．Ⅰ 1)@ 

exami   ed@ by@ spectrum@ anal   s@@   and@ regres$on@ u$ng@ AR@ mod0   ・ 

The@ regres$on@ res Ⅱ ts@ based@ on@ the@ data@ from@ 1969@ to@ 2000 

demonstrates@ that@there@ are@ 10@ or@ l   nger@ year@ period@@   cycl s@of 

R&D@cooperati   n@@@   the@three@sectors@that@are@el ctri   @@   machi   ery, 

transport@ equpment@ and@ preci   i   n@ i   struments ・ The@ chemi   al   

sector@doesn't@show@any@peri   d@@   nature@of@R&D@cooperati   n ・ From 

these@ f@   Ungs,@ the@ three@ sectors@ can@ be@ regarded@ ha Ⅴ     ng@ more 

i   teractl   n@friend@@   R&D@structure@than@the@chemi   a@@   sector ・ 

Speci@   al   ,@there@are@dfferences@@@   peri   d@@   nature@accordi   g@to 

whethe Ⅰ the s0Ctor ls product lnnovaUon 0 れ ented o ァ p Ⅰ ocess 

                                                  the level of R&D                       l Ⅰ 耽 s o Ⅶ 

P Ⅰ Oduct 仰 eld   ConcerPng the rel   tions Ⅱ     p between the busi   ess 
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 Fl Ⅰ U ヂ Ⅰ 持 ln Ⅰ と噂 nl 捷 Ⅰ ヰ Ⅰ ち lndiC 拮憶 @val ⅠⅠ・ lS ヰ i Ⅰ n 而 C 在 nl 目 15% 七 ' Ⅰ・ @ け ち igni ⅡⅠⅠ n[ Ⅰ 11%l ⅠⅠ リ ． b Ⅰ     @   more（   teracti   n’ri   nd@   R&D《tructure‖s『0l‖s》o promote 

Among@the@four@sectors,@the@chemia@@   sector@demonstrates@no@ mter-f@m@and@iter-sector@R&D@cooperatin@by@pro Ⅴ     dig@R&D@fund@it 
statitia@@   $g0f@ant@perid@@   nature@@@   its@tran$ti   n@rate ・ The@other has《ustaned‥uri   g》he｝ast》hree‥ecades ・ The｝u5@   p0iy《uch 

sectors@ has@ 10@ or@ l   nger@ year@ period@@   nature@ at@ 1%@ lvo@   of@ as@priatiati   n@of@nati   n@@uniersiies@and@preferenti   l@R&D@fund@for 
$gHf@ance ・ Especill   ・ the@precii   n@istruments@sector@has@4@and@ m Ⅰ tilter@@   R&D@pr0ects@shoUd@be@sustaied@for@the@promotin@of 

6yea Ⅰ laswellasl0yearpernodlcnatu ア e   R&D@cooperati   n@and@UffuSon@of@technol   gy@and@reconsi   ered@for 

Although@ the@ four@ secto7S@ aL0@ character@ed@ as@ hi   Ⅱ   y@ R&D the‘nhancement｛f‘fficincy‖t》he‖ggregate〕v0     

itensie@among@the@Japanese@manufacturig@i   dustry,@there@are ln Ⅰ UtU 「 e   the〉0ati   ns Ⅱ     p｜etween｛utsourcedヽ&D‖nd｛ther 
0fferences@as@W0l@as@Smi@ritis@@@   th0r@R&D@cooperatin@cyoe   productin faCto ア S   should be Cla Ⅵ 何 ed Whethe 『 they have 

The@similarity@is@existence@of@relatively@longer@cycle@(10@years@or@ substitution@or@complementary@relationship ・ The@residuals@that@are 

@   nger)@@@   each@sector@except@chemi   a@     not@expl   i   ed@by@AR@ mod0@   aso@ental@further@el   borati   n@by@other 
The@diference@between@chemi   Gs@and@the@other@sector@can@be models   

explained@ by@ the@ orientation@ of@ innovation ， While@ the@ chemicals 

sector@is@more@process@innovation@oriented@and@seeks@economies@of@ Selected@References 
scale ， the@ other@ sectors@ are@ product@ innovation@ oriented@ for@ [1]@ J ・ T ・ Chiang ， "Institutional@ Frameworks@ and@ Technological 

diversification@of@products ， In@other@word ・ the@products@from@the@three Paradi   ms @   Japan: Targeting Computers ， Semi   onductors   

sectors@ are@ rel   ti   e@@   more@ comPex@ than@ those@ from@ chemi   al   and@Software ， "@Techn0ogy@@@   Sooety@22@(2000)@151@-174   

sector@and@ entails@ division@ of@roles@ in@ R&D@ activities@ with@ actors@ in@ [2]@J ・ Baranson ， "A@Challenge@of@Low@Development ， "@ in@Technology 

systems@ of@ i   novati   n ． @@   ad6ti   n,@ as@ di   cussed@ before,@ the @@   Western@ Ci   ili   ation,@ V0   ・ 11.@ Oxford@ Uni   erSty@ Press,@ New 

transacti   n@cost@for@R&D@cooperati   n@@@   Ⅱ     gh@@@   the@chemi   a@@   due@to York.7967,pp.251-27]   

its@ i   fle Ⅹ     b@@   RG@D@ structure,@ and@ it@ @@   not@ resonant@ with@ busi   ess@ Ⅰ   ]@ J ・ S ・ Katz@ et@ a   ， ,@ "What@ @@   Research@ C0l   borati   n?,"@ Research 

cycles@in@Table@3   Policy@26@(1997)@1-18   

@@   case@ of@the@ pre0$on@ i   struments@ sector,@ the@ share@ of@ R&D@ [4@   J ・ Hagedoorn,@ "Understandi   g@ the@ Rati   n@@   of@ Strategi   

i   vestment@@@   its@own@product@f@   @@   @@   qUte@l   wer@than@those@0Y@the Technology Partnering: Interorganizational Modes of 

other@sectors ・ Th@@   Rnd@of@product@di   erSf@   ati   n@makes@it@eaSer@to Cooperati   n@ and@ Sector3@   Differences       Strateg@   Management 

cooperate w は h othe Ⅰ s ln lnnova 百 on process and unllke the othe ァ コ ournal]4  (1 ㏄ 3)37]-385   

sectors@it@shows@both@short@and@l   ng@peri   d@@   nature ・ [5]。 ・ J ・ L ・ Berry ， "Low ， Frequency仝aves｛f！nflation‖nd・conomic 

Recogni   i   g@the@buSness@cy Ⅰ   es@@@   Ta5e@3.@the@ 10@year@peri   di   Growth:@Digital@Spectrum@Analysis ・ "@Technological@Forecasting@& 

nature@ of@the@ tran$ti   n@ rate@ of@transport@ equi   ment@ and@ preci   i   n Soci   l@Change@68@(2001)@63-73   

instruments@sectors@is@explained@by@the@investment@cycle ・ However ， [6]@M ・ Sakakibara 、 "Cooperative@ Research@and@ Development:@Who 
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