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2D07 Technologic 杣 ㎝ d  Geog Ⅰ aphicaldist 町 lce 

-EmpjH 。 ガ簗 a か s 示 。 Ⅰ ィ尽 co 血 e 肋は ㎝・ c 榔 e 血 p 胡 ・ 

OCarlosCarv 可 al, 渡辺 千何 ( 東工大社会理工学 ) 

Abs 甘 aCt 

Economic@ activities@ are@ highly@ clustered ， Geographic 

concentrat@   n@ @@   a@ predomi   ant@ feature@ of@ modern 

economies.  三 mp Ⅲ cal studies  of  the  e 薄 erna@ e 什 ects  0f 

R&D@ suggest@ that@ both@ geographic@ and@ technological 

di   tance a 廿 enuate lnter-f Ⅰ m sp Ⅲ Ove 「 sS f 「 om i   novati   e 

activity@and@influence@the@growing@inside@the@regions ・ The 

resuts@to@ present@will@focus@on@ l   c Ⅰ   i   ati   n@of@Knowl   dge 

spillovers@ that@ may@ reflect@ the@ propensity@ of@ economic 

growth@ to@ ag9omerate@ geographi   a@@   for@ reasons 

exCusi   e@ of@ the@ geograph@@   dependence@ of@ knowl   dge 

sPll   vers ・ 

The@purpose@@@   to@ corre@   te@ measures@of@geograph@@   and 

technol   gi   G@   ditance@ and@ demonstrate@ that@ know@   dge 

spillovers@are@largest@among@technological@neighbors@and 

十 atgeo 鱗 aphic  proxim  町 hasan  impactonthishypo ㎞ e 目 s   

Some@ authors@say@that@concentrati   n@ of@an@ i   dustry@ @@   a 

c Ⅳ fac Ⅲ tates  inte Ⅱ rm  sp Ⅲ 0vers  and  consequenUy  the 

growthoftheindu ま ryandthec 町 ・ 

1.  lNTRoDUCTloN 

Fomna も <On  of regions  in  」 apan  and  十 e 下 development is 

hypothesized@to@ arise@ in@ part@from@ externalities ， including 

those@rel   ted@to@ knowl   dge@creati   n   Urbani   at@   n   or》he 

aggl0mera Ⅱ onofadlversl ゆ 0flndus ㎞ alac 侍 v@ け， wmoccur 

if@ knowledge@ spills@ across@ industry@ boundaries ・ In@ either 

case,@ aggl   merati   n@will@oUy@occur@if@di   tance@attenuates 

knowledge@ spillovers ・ When@ interaction@ between@ and 

within@ prefectures@ occurs@there@ @@   a@ strong@ proba5lity@ of 

Custeri   g   produce spati6   or geograph@   concentrat@   n 

and@ Smil   r@devoopment@and@the@ on@@   exPanati   n@ @@   the 

exi   tence@of@knowl   dge@sPll   vers@but@it@does@not@constitute 

aval 旧 a で onofth@hypothe 引 s   

It@is@important@to@rely@on@some@authors@that@have@been@worked 

on@th@@   matter@r6ated@to@spati   l@organi   ati   n@ and@geography 

of@the@i   dustries   

The@mechani   ms@that@accoerate@the@knowl   dge@transfer@and 

the@proximity@or@geographical@distance@depends@on@the@type@of 

knowl   dge,@ i   dustry@ or@ fiL Ⅲ it@ @@   been@ analzed ， Direct 

e Ⅴ     dence@of@sPll   vers@@@   obtai   ed@from@an@econom@@   beha Ⅴ     or 

inside@ the@ regions@ framework@ in@ which@ knowledge@ of 

geograp Ⅱ     cG@@   and@techno@   gi   G@@   pro Ⅹ     mate@ prefectures@ or 

regi   ns@ and@ i   stituti   ns@ were@ found@ to@ be@ corroated ・ A 

pr0imi   ary@ anal   Ss@ @@   conSstent@ With@ earli   r@ fi   di   gs@ that 

greater@ di   tance@ @@   both@ the@ geograph@@   and@ technol   gi   G   

6menSons a 廿 enuate sPll   vers from knowledge             

po ㏄ ib@e  to  c ㎡ cize  十 e  nndings  for  the  h つ h  deg 「 ee  of 

corroati   n@ between@ geograph@@   and@ technol   gi   3@   di   tance 

                  The main                    allows  a 向                         

assessment of Ⅲ e lmpo は ance of geographic and 

technol   gi   @@   ditance@for@the@strength@of@sPll   vers   

The@localization@of@the@companies@and@their@research@centers ， 

and@the@ i   creasi   g@ of@the@ econom@@   i   di   ators@will@ be@ seen 

where 士 erelsa  hlgh  dens Ⅳ ofun@vers Ⅳ lab0rat0rles(])and 

Simm@@   (2)@found@that@the@spati   l@concentrat@   n@of@i   novati   e 

activity@in@ par@cular@industries@was@much@greater@than@for@all 

manufacturing ・ and@innovation@is@highly@concentrated@in@a@few 

states@ or@ urban@ regions ， Then@ as@ knowledge@ is@ a@ crucial 

Oement     lnnova 廿 WOn       tend     be concentrated 

geograph@cally @n reglons or cluste は   this knowledge spills 

什 Omlndl Ⅵ dual Ⅱ「 msand lns 廿 tU 億 Onst00the お andsoon   

The@ impresSon@ gi   en@ by@ the@ fi   ures@ of@ GDP@ @@   that@ the 

prefectures@with@ a@high@ GDP@are@surrounded@ by@prefectures 

with  a  simiar  level  of  GDP,  then  clustering  occurs                   

necessary@to@fi   d@ out@and@ quantify@the@degree@to@whi   h@the 

val   e@of@a@varia5e@@@   one@group@of@the@Japanese@prefectures 

@@   spatia@@   corre@   ted@to@the@v Ⅰ   ue@@@   nei   hbori   g@regi   ns   
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The@ hypothesis@ to@ prove@ is@ that@ the@ growing@ of@ one 

prefec 加 re  pul@  others  prefec 拍 res  t0  grow.  b ㏄ ause 

geographi   @@   di   tance,@cauSng@c@   steri   g@and@the@growi   g 

                or b 甘 0kWW 日田                       wm  get 甘 ansm は ed  this 

growi   g@tendency@as@a@contagi   us@di   ease@with@@   a@body   

The@ germ@ in@ this@ case@will@ be@ the@ exogenous@ knowledge 

input and  the  symp め ms  wm  be  the  鱗 o ㎞ ofthe  regi0n 
and@other@varia5es   

The@pattern@presented@by@the@figures@show@us@that@there@is 

a@ non-random@@   data,@ it@ means@ there@ @@   a@ poSti   e 

corroation@ bGween@ the@ data,@ Snce@ prefectures@ have 

目 mlla 「 ValUeS     

As@ Howells@(3)@ pointed ， there@ are@ different@approaches@to 

an Ⅰ   yzi   g@Knowl   dge@SPll   vers@based@on@a@Geographi   G   

context@such@ as@patent@otati   ns ， movement@of@peoPe@on 

the@ basis@ that@ knowledge@ moves@ with@ them@ and@ flow@ of 

goods ・ In@this@paper@will@be@analyzed@the@idea@that@regional 

dev0opment       Ⅰ elated     か e dev6opment of the 

nelghbors, 止百 atthere lsa c0mmunlca 億 0n pa 廿 ern beMeen 

0oser@ noghbors@ than@ those@ l   cated@ farther,@ Uni   er$ti   s 

influence@the@research@ activity@and@ in@the@same@way@back 

up@the@devoopment@of@the@prefecture@or@regi   n@W9re@they 

a Ⅰ ec0ncentrated   

Geographical dlS 芭 nCeS   as space variable   will be 

i   tegrated@ @@   the@ mod0@   g@ of@ know@   dge@ sPll   vers@ as 

proposed@by@Caniels@(4)   

2.  Data 

The@ data@ used@ in@ this@ paper@ correspond@ to@ regional 

information@ from@ the@ years@ 1985-2001@gathered@ from@ the 

software@MinRyouku@(S:ts) ， released@by@Asahi@Shinbun@(5)   

The@ data@ can@ be@ anal   zed@ per@ prefecture@ but@ taki   g@ i   

account@ that@ there@ is@ a@ clustering@ activity@ and@ the@ initial 

hypothes@@   @@   the@ sPl@   ver@ between@ regi   ns ， the 

prefectures@will@ be@studi   d@at@th@@   l   vo   ・ Regi   ns@are@then 

de 百 rnedasmustrated@ntable Ⅰ   

The@data@correspond@to@Ufferent@i   di   ators@per@prefecture 

basedona 廿 mesernesbaslsandtheyare     

， W 皿 Ⅲ e  ㏄ lornota 廿 NOn  iseasily  叩 pr 曲 at 剣山 穏 

neighborspre ㏄ nt ㎝㏄㏄ ぬ ve ㏄ lorS ㎞ dica 血 g ぬ atlsv 円 ， 

皿 e け伍 at は伍 e  re 伊 0n  orpref ㏄ 抽 re  肝 ows,ItW Ⅲ go 

tow 荻 ds 田 eraIlge 伍 atitsmostout 田町Ⅰ 田 ngneighbor   

「・ GNPf ゆ 

2. NumberofUni" 。 『ま だ e" 血り 

3.  Te@ephoneCa Ⅱ s ゆび 

4.  NumberofpatentS2%) 

5.  R&D  三 Wend 而 re ゆ ) 

The@dl   tances@between@prefectures@@@   ca@   u@   ted@accordi   g@to 

geograaphicalstruuc 柚 res,and 出 eweightisattrlbuted  じ目 ng Ⅲ e 

concept@of@nearest@nei   hbors@asSgni   g@1@ if@the@re9ons@share 

borders@ and@ decreaSng@ if@ not@ @@   th@@   way@ @@   posSb@@   to 

con ま ructamatnxcompa Ⅱ ngsho 七 %pa 市 sbeMeenreg@ns   

ngurelPanmlof 田 stmce ぬ Ⅱ a 血 ㏄ of 
hon 卍 ㏄ mbs.Ca ㌍ Jap ㎝ 

3.@ Analytical@Framework@and@Model 

Themodelus 田 inthiss 拍 dyistheintroduced  byCan 囹 s(4). 

whi   h@ i   tegrate@space@i   to@technol   gy@gaps@mode@@   with@the 

concept@of@geograp Ⅱ     c Ⅰ   6stance@whe Ⅰ 9@re9on@get@sPll   vers 

from@ its@ nei   hbors@ accordi   g@ to@ some@ spe0f@@   ru@   s, 

represented@in@the@growing@of@the@regions   

Then ， it@ is@ necessary@ to@ define@ the@ model@ incorporating 

geograph@@   and@ econom@@   theory@ here@ n@ Regi   ns@with@ tota   

output@Q/and@Knowledge@stock@Ki(i= ， ¥ ・ 2. ，， n} ・ then@knowledge 

is@ assumed@ to@ be@ the@ cause@ of@ bigger@ rate@ of@ output@ or 

                  groW 十 ・ Then, the groWth rate is                           

growth@rate@of@knowledge     
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The@ Growth@ rate@ of@ the@ know@   dge@ stock@ @@   regi   n@ /@ @@   a 

杣 nc 廿 on  of  ou 坤 ut  鱗 ow Ⅲ as  Verd0m-Ka@dor  law  sus 垣 ins, 

2Thisda ね isnotavau 刑 e 血 ide Ⅲ eCD-RoM  md ㎡ snot 
W 血あ le ㎞ a ㏄ nthuoust ㎞ es ㎡㏄， Just め ℡ y%rs(1995, 
1998,199gmd2000)but 妊 esdllu ㌍ 皿ぬ Ⅰ 山 epu 印 oseof 
㎝ 田 ysis. 
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there@ is@ agglomeration@ of@ economies ， and@ in@ this ・ 

cl   steri   g@ of@ prefecture$@     SPll   vers@ rec0ved@ from 

surrounding@regions@(S;)@and@exogenous@rate@of@growth@(p;)   

en (
2
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Figure@2@Regions@defined@to@analyze@knowledge@spillovers 
re 咄 dtod 血 ㎝㏄   

The  gr0Mh  of 十 e  kno Ⅶ edge  ま ock  0fa  region  is  panly 

determined@ by@ the@ spillovers@ received@ by@ surrounding 

  

geographical di   tance Snce SmaH di   tances faCl@ 沌 ate 

knowl   dge@flow@between@regi   ns   

According@to@Caniels@(4) ， the@spillover@S;@is@generated@ by 

region@j@and@received@by@region@/,@and@iii@is@the@catching@up 

pa ヰ tamete 「・   (3) 
Yij 

(4)   
(4)@is@the@Technology@Gap ， or@Technological@ Distance@for 

association@purposes ・ of@region@/@towards@region@/ ， fg@is@the 

geograp Ⅱ     c@@   di   tance@boween@two@regi   ns,@as@greater@yy 

is, the  l0wer Ⅲ e  spmover. 研 is  the  leaming  capabm ゆ 0f 

  

know@   dge ， as@ l   rger@the@ l   arHng@ capa5lity@i   ・ the@ more 

sp Ⅲ overtheregionwmrece Ⅳ e   

Re9ons@ W@th@ a@ Ⅱ     gh@ GNP@ per@ caPta@ are@ surrounded@ by 

                with  a                             of GDP per capita ・ that is 

                                    ToquanWthed ㏄ ree め which               

of@ a@ vari   5e@ @@   one@ regi   n@ @@   corroated@ to@ the@ val   e@ i   

nei   hbori   g@ regi   ns,@ a@ concept@W0l@ known@ @@   geography@ i   

used ． Th@@   concept,@ ca@   d@ spat@   l@ autocorrel   t@   n@ has@three 

d 而 erent  pa 廿 erns  and  they  are:  clustered. dispe は ed  and 

random@ and@ can@ be@ measured@ by@the@ coe Ⅰ   @   i   nt@ of@Moran 

define6     

(5)   

jz て Ⅰ ニス Ⅰ 一ズ ， where 拍 lstheva Ⅱ ab@eundercons@dera 億 onln 

十 is case GNP   and x ls the avergage value of ㎞ e varlTable 

over@all@regions ・ 

W, ",i,jv,,",@=1,@2@,=iw" 目 く 6) 

n@ @@   the@ number@ of@ regi   n@ under@ ana@   Ss   and  WIJ are the 

weights@between@ regions@according@to@their@distance ， wij=1@ if 

the@ re9on@ i@and@j@share@border@accorUng@to@the@concept@of 

nearest@ nei   hbors   According to this theory and compared 

with@other@countries@See@Caniels@(4)     

Table  lCluster 血 gwitu 面 d 価 erent ㏄ unl ㎡ es 

According@ to@ (1) ， that@ there@ is@ a@ high@ correlation@ between 

Knowledge@ Stock@ and@ GNP@ (i ・ e ・ p=1) ， and@ for@ fitting@ the 

model ， it@is@assumed@that@knowledge@gaps@are@equal@to@GNP 

per@capita@Gaps@in@the@first@approach ・ then     

G ⅣⅠ か のひ中な 0i 
G ぴ二 ln and@ setti   g@ that@ the@ l   arni   g 

GNP ℡ ぽ rCou クな円 

capability@and@the@catching@up@parameter@(5<=1@V@i@and@//;=1@V 

i)@ are@ equal@ between@ regions ， solving@ the@ equation@ (3)@ is 

obtained@the@figure@3     
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Figure@4@Spillovers@vs ・ Geographical@distance ・ 

Source:Author 

In@ Fig ， 4@(Fig ・ 5)@it@is@observed@ at@distance@cero@(0) ， the 

potential@spillover@that@every@region@ (Japan)@has@to@share 

or "sPll"｛ver》he｛ther〉egi   ns,‖nd》h@   @   decreasi   g‖s 

ditance@ @@   i   creaSng ・ It@ @@   important@to@ noti   e@ that@t Ⅱ     s 

phenomenon@smo ア eeappreec@ated@n Ⅱ eg@onshavlngmo Ⅰ e 

Knowledege@Stock@to@share@with@their@neighbors   

@@   Fi   ， 5.@ it@ can@ be@ seen@ the@ superpoSti   n@ of@ the 

Technological@ Gap@ vs   Geographi   G   di   tance curves of 

the@different@regions;@to@observe@completely@the@behavior ， 

(notice@ the@ logarithmic@ scale@ of@ the@ Y ・ Axis);@ closer@ the 

regi   ns@are,@l   ss@Technol   gi   @@   Gap@ex@   ts   

mgu ㎎ 5  SpuIov は Vs.Geographic 田 d ㎞ mce     

Figure6  Technologic 囲 G 叩 vs.Geo 肝 ap ㎞ c 田 d ㎞ mce   
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