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1C03 Unintentional@Technology@Spillover@between@Two@Sectors     

Kinetic@Approach 

渡辺 千匁 ， 0 計 九 仁 ( 東工大社会理工学 ) 

Abstract regression‖pproach ， Case《tudies‘xamine（n‥etail‖ll》he 

Here@we@ focus@ oUy@on@the@attempt@to@ measure 

sPl@   vers@ uSng@ a@ Rnet@@   concept ・ Techno@   gy@ sPll   vers 

exlstandtheR&Dofnearbyflrmsproducepos Ⅲ vee 什 ects   

so@that@firms@ could@get@large@ benefits@from@ spillovers ， The 

flrstpureposeofthlspaper@stornevlewthelmpo け antfactors 
to@i   crease@the@asSmi@   ti   n@capa0ty ， These@factors@al   w@us 

to@suppose@that@each@sector@@@   separated@by@Ufferent@@   vo   

0f posltl0n ln order to calculate sp Ⅲ over e 付 0Cts. The 

secondp り rposelsthe Ⅰ eforetoest@matethespl@lovere 干す ects 

in@terms@of@kinetic@approach ， In@this@paper,@we@simulated@the 

modo@   uSng@ techno-econom@@   data@ sets@ (Japanese 
manufacturing@ sector)@ and@ were@ a5e@ to@ obtGn@ some 

i   teresti   g@fi   di   gs@and@imPi   ati   nS@     a)@ R&D@sPl@   ver@@@   a 

poSti   e@and@Sg Ⅰ     fi   ant@extern8ity@and@b)@i   stituti   nG@   effect 

        C 「 UClal factor     acCe@e 「 zate asSmilati   n capaCty ， 

However ， it@should@be@emphasized@that@this@approach@does 

not@consi   er@mUti@UmenSonG@   i   teracti   ns@among@sectors   

With@ such@estimates,@ it@wou@@   be@ posS5e@to@compute@ not 

only@the@absorption@and@assimilation@capacity@but@also@the 
technology@stock@including@ technology@spillover@beyond@its 
own@industry's@borders ・ We@think,@this@kinetic@approach@that 

we@ proposed@ in@ this@ paper@ could@ suggest@ a@ practical 
estimating@ method@ in@ terms@ of@ calculating@ absorption@ and 

assimilation@capacity@using@speed@concept@instead@of@using 
regression@based@approach   

Ⅰ． lnt 『 OdUC Ⅱ On 

The@ externGiti   s@ are@ a@ source@ of@ i   creaSng 

returns@and@productivity@growth ・ Spillovers@are@present ， their 

magnitude@ may@ be@ quite@ large,@ and@ social@ rates@ of@ return 

remain@ significantly@above@ private@ rates@ (Z ・ Griliches ， 1992 
and@oECD ， 1998) 、 It@does@i   di   ate@that@knowi   g@the@actuG   

mag Ⅱ     tude@of@such@ effects@ @@   a@very@important@one ， @@   thi   

fi   l   ,@ the@ m3or@ research@ questi   n@ @@   a@ measurement 

question ， How@much@of@the@ R&D@in@an@area@or@industry@is 

spillable?@The@spillovers@are@ideas@ borrowed@ by@a@certain 
industry@i@from@the@research@results@of@other@industry@j ， The 

presenceofspHloversresultedfromthattheflrmgene ア a 廿 ng 

the@ spillover@ cannot@ completely@ appropriate@ the@ returns 
assoCated@with@its@R&D@caPtG@   (A 。 Shah ， 1995) ， 

There@are@basically@two@types@of@estimates@to@be 
found@in@the@literature:@the@case@studies@approach@and@the 

costs@and@benefits,@Urect@and@i   6rect,@r0ated@to@a@parti   Uar 

R&D@proect@ @@   a@ parti   Uar@sector ， However ， case@stu Ⅰ     es 

are@not@representati   e,@that@they@have@concentrated@on@the 

cal   Uati   n@ of@so08@   rates@ of@ returns@ or@sPll   vers@on@@   for 

successfU@   i   venti   ns@ or@ fi   l   s@ (Z ， Grili   hes,@ 1992) ， The 

regresSon@ approach@ consi   ts@ @@   estimati   g@ 0ther 

producti   n@function@(primG@   approach)@or@cost@functi   n@(duG   
approach)@ (Mohnen,@ 1996) ， RegresSon-based@ studi   s 

conta@@   some@ prob@   ms   How output @   measured and 

whethe 「 the available measures actuGl   CaPt り 「 e the 

contribution@ of@ R&D ， and@ how@ R&D@ capital@ is@ to@ be 
constructed,@defl   ted@and@depreCated@(Z 、 Grili   hes,@ 1992)   

@@   t Ⅱ     s@poi   t@of@ Ⅴ     ew,@the@methods@of@measuri   g@technoogy 

SP Ⅲ Ove 「 e 廿 eCtS a 「 ee St Ⅲ lnSu 冊旧 lent   Thus   he ⅡⅠ 0 we llm Ⅱ 

prlmar Ⅱ y  to  a  dlscusslon  of the  work  on  only  measunng 
R&D@ sPl@   vers@ uSng@ Rnet@@   concept@ though@ there@ are 
many@ attempts@ to@ estimate@ externGiti   s ， Mansfi   l   (1977) 

cal   Uated@ soC@@   and@ pri   ate@ returns@ and@ found@ that@ the 
medi   n@ soC8@   return@ was@ twi   e@ as@ l   rge@ as@ the@ private 

return@ (56%@ @@   contrast@ to@ 25%) ・ Bernste@@   and@ Nadii 

(1988)@a@   o@ reached@Smil   r@con0uSons 、 A@sel   cti   e@li   t@of 

estimating@sPll   vers@@@   summari   ed@@@   ta5e@1   
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Ta Ⅰ   et ， Seected・stimates｛fヽeturns》oヽ&D‖ndヽ&D 

S Ⅰ     ll   vers 

Industry Rates｛fヽeturn》oヽ&D 
Case@studi   s 

Mansfi   l   ， (1977a) 25 56 
l ・ OWeighted within From｛utside 

Terleck Ⅱ     (1974)total 28 48 
Private 29 78 

Svei   auskas(1981) 10@to@23 50 
Goto ・ Suzuki(1989) 26 80 

R&D@Weighted@(patent@flows) 
G Ⅲ ches- Ⅱ chtenberg い 9%)  46  t0  69 11@ to@62 
Mohnen-Lepine(1988) 56 28 

Pro Ⅹ     mity@(techn0o9c8@   Ⅰ     stance) 
し a 什 e(1986)   

Cost@functi   ns 
Bernst0n ・ Na0ri(・ 20%｛f『ithi   

Differs@by@industry 9@to@27 10@to@ 160 
Bernstei   ， NaGr Ⅱ   1991) 14@to@28 Me6an:・ Ⅱ     n   

@@ Adapted@ from@ Z Ⅴ     Gr Ⅱ   i   hes@ (R&D@ and@ Producti   ity ， The 

econometric@evidence ， table@11.1@p264) ， 1 
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Section@ 2@ explains@ the@ analytical@ framework 
based@ on@ kinetic@ concept ・ The@ relationship@ between 
technology@ stock@ and@ assimilation@ capacity@ is@ shown@ in 
secti   n@3 ， and@secti   n@4@ demonstrates@the@ anal   s@@   of@the 

impact@of@technology@spillover ， Section@5@is@the@estimate@of 

assimilation@capacity@and@section@6@provides@the@method@of 
empirical@analysis ， Finally ， in@section@7@and@8 ， we@simulated 

uSng@ techno-econom@@   data@ sets@ and@ draw@ con0uSons 
based@on@SmUati   n@ resUts   

2.Anal 択 icalFramewo Ⅲ 

Usu8l   ， due@ to@ 6ffi   uti   s@ @@   measuring 

asSmil   ti   n@ capaoty@ of@ a@ certa@@   sector,@ l   t's@thi   k@ about 

the@speed@concept ， We@may@thi   k@that@if@the@speed@@@   Ⅱ     gher, 

we@ can@ consi   er@ the@ capaCty@ @@   @   rger ， Moreover,@ the 

amount@ (speed@ as@ a@ proxy)@ borrowed@ uni   tenti   nGl   

depends@also@on@absorption@and@assimilation@capacity@and 
the@ l   v0@   of@ own@ Technol   gy@ stock,@ i ， e,@ research 

expenUtures ・ At@ the@ same@ time,@ the@ vol   me@ (speed)@ of 

technoogy@f@   ws@@@   rel   ted@to@the@asSmil   ti   n@capaoty@and 

technoogy@di   tance@ (See@ Jaffe,@ 1986 Ⅰ   .@ These@ l   ad@ to@ a 
Smp@@   formUati   n@@@   whi   h@there@@@   an@i   teracti   n@between 

the@voume@of@techno@   gy@stock@of@the@two@sectors@and@the 
capacity@of@ receiver ・ The@ general@ concept@ is@ illustrated@ in 
Ⅰ     g@ 1.@ Let's@ t Ⅱ     nk@ about@ two@ capaCti   s@ @@   roati   n@ to 

spillover ， 

1)@Absorpti   n@capa0tY@     The@capaCty@of@recei   er@to 

abso 巾 technologyfr0m  the  othersector   

2)@AsSmil   ti   n@capaCt Ⅴ     The@capaCty@of@recei   er@to 

assimilate‖nd》hen「tilize》echnology‖bsorbed’rom 
the other:Secto 「   
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1)@The@amount@of@Technol   gy@that@fl   ws@from@A, 

                                " 子 「 "" Ⅰ ， 0"" 。   ' (1) 

where@[TJ@=@[Tg0@   at@time@0, 
2)@The@amount@of@technology@in@absorption@and@assimilation 
process. 

lf we solve ls@ ordlna Ⅳ dlfwereentlal equatlon, 

uslnglntegrat@ngfactor,whernet Ⅰ 0andX 与 0 ， thentheresult 

lsasfollows, 

  

子 Ⅰと [L"] 一 A Ⅱ ズ ] 十 [ ズ ] 三 %0Ar 一 一た (e- 仁， 一 e- 。 2')(2) 
3)@ The@ amount@ of@ technology@ of@ Z@ that@ resulted@ from 
spillover ， 

ム Ⅰ =[ 乙 Ⅱ 一 Ⅸ ， ] 一 [ ガ ] 二 % 十且 Ⅱ 1 一 ， -A.,) 一也 0 一 ， - け ) Ⅰ 

化 re" 什一人， e" 化 メ 

= [ 吟 0](1+   (3) 
化 ・一 A2 

Here@we@can@make@a@qui   k@check@as@fol   ws ， 

1)@ AF@   @@   0@when@time@@@   0   

2)@ AF@   is@Tgo@when@time@approaches@to@infinity ・ This 

means@that@if@i   fi   ite@time@passed,@technoogy@stock 
of@Z@will@be@the@same@as@the@amount@of@technoogy 
stock｛f、‖t》ime・   

3.@ The@Relationship@between@Technology@Stock@and 
Assmil   ti   n@Capa Ⅰ     ty 

  To@ SmPify@ our@ modo@   and@ ex Ⅱ     5t@ the@ essenti   l 

technoogy@stock@-@asSmi@   ti   n@capaCty@roati   ns Ⅱ     p,@l   t@us 

fist@make@assumpti   ns ・ Assume@that@asSmil   ti   n@capa0ty   
@@   a@ functi   n@ of@ technoogy@ stock@ and@ i   stituti   nG@   effects 

k ， ,:@Rate@of@assimilation   (such@ as@ spe0f@@   cUture,@ l   ar0ng@ effect@ and@ so@ on)@ onl   
Tao:Technologystockofsector.Aattlmet Ⅰ 0 ， (Donor) and@ @@   the@ absence@ of@ technoogy@ stock,@ there@ are@ no 

Lo:@TechnQogy@stock@of@sector@Z@at@time@t=0.@(Receier)@ assmil   ti   n@capaCty ， 

AT@:@The@amount@of@i   creased@technoogy@stock@of@Z 

resu@ted  from  technologysp Ⅲ over. Mathematically『e［ay‘xpress》he‥ependence 
X:Absorcptlon  and  asslmllatloncapac は lyofsectorZ 

(Recelver). 
of@AC@on@T@as@a@functi   n3@   roati   nshi   ， Now@l   t@us@descri   e 

this@ relational@ behavior@ by@ a@ differential@ equation ・ We 

F@@   1.@Mod0i   g@of@The@Techn0ogy@S Ⅰ     ll   ver@and@As$mil   ti   n@ hypothesi   e@ that@ for@ changes@ in@ T ， the@ growth@ rate@ of 
Mechani   m assimilation  capacity  is  usually  proportional  to  technology 

stock ， 

与 F,.ltisrangedbeMeen0   
メ C   

(4)   

and@1.@It@is@closer@to@unity@the@greater@the@degree@of@overlap@of@the two@firms ， research@interests ， But ， in@this@paper ・ p@=@D@is@only@a Denote》echnology《tock｜yゝ ， assimilation…apacity｜y、C ， 
proportional@constant@by@c@and@institutional@effects@by@ (X   

conceptu8@   i   ea@that@@@   not@speCfi   d@by@mathemati   3@   formUa ， As 
di   tance@approaches@to@0.@the@Coser@the@research@i   terests   
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Fi   ・ 2.@The@Rel   tionshp@between@AC@and@T 

Due@ to@ the@ range@ limitati   n@ of@ c,@ asSmil   ti   n 

capacity@ generally@ would@ be@ expected@ to@ increase@ in 

response@ to@ i   creased@ techn0ogy@ stock ， However, 
although@assimilation@capacity@may@rise@very@rapidly@at@first ， 

it@wou@@   eventuG@@   l   vo@   off@under@our@assumpti   n,@desPte 

the@i   crease@of@technol   gy@Sock   

4.@The@Impact@and@Dynami   m@of@Techn0ogy@S Ⅰ     l Ⅰ   ver 

sustGn support 

Ⅰ コ / 広 「 "   
r, 化， - +  (l 一 P)  Ⅰ -.  +  A 「、 

小 

AC 
l   crease 

Fi   ・ 3.@The@Ro@@   of@Technol   gy@S Ⅰ     ll   ver@@@   the@Accumu@   ti   g 

Process@of@Technol   gy@Stock 

4.1@ Mathemati   8@   r0ati   ns Ⅱ     p 5.The  Estimate  ofAssim Ⅱ a 廿 on  Capacity 
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3)m  二 

ln ， ?l@-ln(p ・ g) 
+l, m 二 C 一 DP, 

ln(l+g) 

Let's@assume@that@asSmil   ti   n@capaCty@depends 

on@ technology@ stock@ and@ technology@ distance@ and@ other 

factors@li   e@speCf@@   cUture,@l   arUng@effect@and@so@on ， The 

over3l@rate@(k@)@can@be@expressed@as@f0l   ws   

ん 。 W[l@ 戸巨 ( 丁 ， D,  撹 ) 

WherEe T:  technology  stock,  げ techndogy 

distance,  ぱ : other ね ctors. 

us@ngMaclaunlnaPproxlma 廿 non.3 

4) 百 =f?, Ⅱ ,+(l 一 p)T, 一 ・ 

Accumulat@onoftechnologystock   

l   stead｛f‘stimati   g‖sSmil   ti   n…apaCtyゞrectl   , 

l   t's@t Ⅱ     nk@of@asSmil   ti   n@speed@as@ a@proxy@of@as$mil   ti   n 

capa0ty ・ OverGl@ asSmil   ti   n@ speed@ @@   l   rger@ if@T@ and@ (X 

are  h@her  and  D  @  @wer.  Th@  r 引 at@ns Ⅱ p  can  be 

expreessed  ln  the  fo@lowlng  form  , 

AC:@asSmil   ti   n@capaCty ・ 

p@:@the@rate@of@obsol   scence   

m@ :@@   ad@time@(R&D@to@Commerci   li   ati   n)   

R@     R&D@ i   vestment   

A,B,C,D:constantcoe Ⅲ clents   

g@ :@IncreaSng@rate@of@ R@   in@the@initiG@   peri   d   
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Ⅰ     g@4.@The@Rel   ti   nsh@@   between@k@and@T 

4.2@ MutuG@   rel   ti   ns Ⅱ     p 
As‘xPai   ed‖bove ， over8l‖sSmil   ti   n｝rocess 
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seri   us ， However ， desPte@ ri   ky@ R&D@ i   vestment ， we@ may 

explain@ that@ spillover@ effect@ sustained@ technology@ level@ of 

th@@   Ⅱ     gh@tech@sector@by@supporti   g@the@own@R&D@i   vestment 
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3@Regarding@equation@b@and@c ， see@C ， Watanabe[10]   

2)@Rate@of@asSmil   ti   n@(on@@   depend@on@technoogy 
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stock@of@Z@and@ a) subtract  TW, 卍 from             we…an fi   d a magUtude｛f 

ん 「 = ㏄。 -% ・Ⅰ 

/g¥ technolgy《Pllver》hat…omes’rom｛ther《peCf@   sector、 

as  .earninVaS  learning    言 お 三目 コ n ㌣ slnSo  三目 目ニ sol   ョ ニと・は i こは屈し三共 這 c. 昆 ， ; 三 ; ニ duringacertainperiod  (i.e.  r,"  -  「 ， ㌍   二 ア AR.,+A 「 @.")   

con6der@0fferenti   l@form@of@Cobb ， Dougl   s@type@producti   n 
  

fUnCt@0 Ⅱ 4   

--- ム %  Ⅹ ニ , Ⅸ rZ  M 止 0y 一一一一 a ガ ガ ア Ⅹ A イ +  几 + ayrAr 一一 8ry    Spillover stock｛f〇 ， T,o 

In@equati   n@9.@instituti   n@@   effects@(l   arUng@effects,@speCfi   
中 

  
cUture)@L substitute usua@lyareexplalnedby A, for 穏 lntherateforrm Ⅲ 几 a,then ・ Thertefore, Ⅱ we T=1 

Ⅰ "" Ⅰ 

Ar 、 l ℡ stock  chnol0 ofZ,T,l 緩   

ん， :  ルポ「 ， stockofA,T         S PilloVe Ⅰ 仕 omA   a Ⅰ化㍉， G@ 
七二ル "" 

Gien@ @@,@T@and@D ， we@can@calUate@the@rates, 1@-& 
A ， ,@ and@ k@ ， Consequentl   ， W0@ are@ a5e@ to@ measure 

千 @ 

A7@@ Technology@stock@of@Z ， 

Ufferent@asSmi@   ti   n@speeds   technolgy@sPllver@effects@@@a@5lter@@roatins Ⅱ     p@at                                                         
from@A@ T/ ． ,(=T, ・ l   T,@+A7.)   

6.@The@Method@of@Em Ⅰ     ri   @@   Anal   si   a もん ， @  2@ 群 「 - 

Let ， s@assume@that@techno@   gy@sPl@   vers@comi   g 

from@sector@A@(at@time@t-1)@can@on@@   affect@sector@Z@by@time@t@ Fg ， 5.@The@Practic@@   Method@of@Measuri   g@Technol   gy 
(for@ examPe ， Wit Ⅱ     n@ 1@ year) ， Then ， due@ to@ the@ sPll   ver S Ⅰ     ll   ver 

effect ， the@ technology@ stock@ of@ Z@ at@ time@ t@ could@ be 
expressed@like ， 7. 引 m Ⅲ atlonand  Resu は 

乃   ， 二 R,-".,+ い一 P) 乃 - 。 ． ， +Ar 、 ( Ⅰ 0 Ⅰ To@ SmUate@ the@ mod0. we took three ki   ds of 
data@ sets@ from@ Japanese@ manufacturi   g@ sectors ・ One@ i   

  

Z@at@time@t@will@ be     and@GM ， s ， Therefore ， W0@can@consi   er@EM@as@donor@and@P   

and GM as recei   ers @   our Cosed system ， Al   o, 

丁 ‥ z 二丁。 wn.mestmenl+  (l-P  )Tt-i.z+  A  TS, technol   gy《tock｛f；M　   Ⅱ     gher》han Pi's ， On》he｛ther 

hand ， we@took@technology@distance@range@from@ 0@to@ 1.@ As 

Repeati   g@th@@   cal   Uati   n@duri   g@a@certa@@   peri   d,@ the@ di   tance@ of@ technol   gy@ between@ two@ sectors 

approaches@ to@ 0.@ the@ recei   er@ @@   very@ $mil   r@ technoogy 
we@can@c8cUate@totG@   amount@of@ A@Tg ， so@that@it@@@   possi   l   

i   terests@as@the@donor's ・ Regardi   g@i   stituti   n@@   effects,@ (X, 

to  compare  contrlbutlon  of  sp Ⅲ over  e 廿 ect  and  own  ltsta は sfrom  0 ． 0l w は hanannuallncrementof0 ． 0l or0 ． 02 

researche 什 ectlnace れ alnsector.Flgure5descrlbesthe (Ac 二 d は /dt,o.0lor0 ・ 02)5.Wetestedthesp Ⅲ overe 什 oct 
under  severC 引 d@erent  levels  of  techno@ogy  distance 

det8l   ， Ⅰ     nG@@   at@ time@ n,@ If@ we@ cal   Uate@ the 
(D=0.25,  0.5,  0.75)"  and  institutiona@  e 什 ect   R 肝卍 ニ +U 一 p) Ⅰ     田一 @  (w は hout  cons@erlng  sp Ⅲ over)  (AG  Ⅰ 0 ・ 0lor0 ・ 02)  ateach  sectors  (Sp Ⅲ overfrom  EM  to 

and@ T ，     =r-@.@+AF@     (iCudig@ sPllver)@ of@ Z,@ and@ PI@and@GM) ， The@SmUation@resuts@are@shown@as@folws   

5@ cr@ was@chosen@arbitrarily ， We@tested@several@different@levels@of 

4Pr ㏄ uc 胡 onFunc 析 on,Y Ⅰ F(L,K,M,E, 丁 ， t@  Y  亡 e ルザ K  Ⅰ M  /E6r; a when》ime（s・ ， such‖s・ ， We…ould“et〉easonable〉esult『hen『e ， 
Ⅰ     l   bor,@ Ⅹ     caPta,@M:@i   termedi   te@materi   l,@E@     energy,@ Ⅰ     selected @, O.01   

                                                  Here, 九 - - 三上 6.@We@SmUated@uSng@0fferent@techn0ogy@poSti   ns ， Technol   gy 

a/  y di   tance@was@not@deSgnated@espe03l   ， 
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T  Distance  Efnect(EM づ PI) 
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when 4 群Ⅰ 0 ． 01 
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8.Concluding  Rema Ⅱ nks   

Based@upon@SmUati   n@resUts ， we@can@suggest 

several@findings@as@follows     

l)  Sp Ⅲ overe 什 ectexists  and  れ s  impact is  significant 

(Ta5e2) ， 

Table2.Spi Ⅱ overE 竹 ect 

  D Ⅰ 0.25  lD Ⅰ 0.5  lD=0.75  l 
EM -> Pl                         25.7% 

三 M  ウ GM  lg%0 15 Ⅰ %0 11.9% 

2)@ Spillover@effect@ is@ large@when@ technology@stock@ is 
relatively@ small@ and@ technology@distance@ is@ small   
く Ⅰ i9  10)   

TechnoloW  Sp Ⅲ overE 柿 ects bySectors 

丁 (ab Ⅲ on) 
Koee-i@  ---     

 
 

Ⅰ「 om FD pp CR PM MP TM GM     

三 M 

  O.9 O.8 O.6 O.5 O.4 0 ． 3 O.2 O.l 

F@   10.ヾ Ⅰ     ll   ver・ffects｜yヾectors7 

  D『as…hosen‖r Ⅰ     traril   ， Si   e（   di   ates‖［agDtude｛f 

s Ⅰ     ll   ver‘ffects ・ 

3)@ Technol   gy@di   tance@@@   r0ati   e@@   not@so@Sg Ⅱ     fi   ant 

but@the@institutional@effect@is@a@very@significant@factor 
fortechnologysp Ⅲ 0vers( 丁 able3)   

Table3.Spl Ⅱ overE 甘 ectunde イ Dl 丘 e ア ent@nstltu Ⅱ onalE 侍 ects 

and@Technol   gy@Di   tance 

Ⅱ 0m  4%  Ⅰ 0 ． 0@  ム 援 Ⅰ 00 フ A 伎二 0 ． 0  A ㏄Ⅰ 0 ． 02 
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5)@ l   stituti   n@@   effect@ (such@ as@ l   ar Ⅰ     ng@ effect,@ speCfi   

cUture,@ l   bor@ qu6ity@ etc ・ )@ @@   SgUfi   ant@ to@ i   crease@ the 

asSmi@   ti   n@speed@(as5mi@   ti   n@capaCty)@(Fg@9)   

Although@ the@ concept@ of@ technology@ distance 

and@as$mi@   ti   n@capaCty@has@attracted@many@researchers   

attention ， but@yet ， it@is@very@hard@to@define@and@estimate@at 

this@ stage ， Also@ this@ model@ considered@ only@ technology 

SP Ⅲ Ove 「 e 什 eCtSf 「 0mJUStaCe れ alndeS@gnatedSeCtor. 日 ut, 

actuGl   ,@technoogy@sPl@   vers@come@from@vari   us@sectors 
and@affect@SmUtaneousl   ・ Based@on@th@@   poi   t@of@ Ⅴ     ew,@it@i   

necessary@ to@ dev0op@ mUti-UmenSonG@   model   
exPGUng@i   teracti   ns@among@sectors   
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