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1.@ Introduction 

This@ research@ has@ extended@ the@ field@ of 

innovation@studies@by@capturing@the@nature@and 

mechanism@ of@ the@ emerging@ new@ materials 

innovation ， Titanium@ dioxide@ (Ti0i) 

photocatalyst@embodies@novel@ functions@which 

had@ not@ been@ realized@ before ， Wth@ the@ novel 

functions@ of@ decomposition@ of@ organic 

substances@ and@ hydrophilicity ， Tioz 

photocatalyst  has  proved  to  be  use 伍 l  %r 

various@indust Ⅱ     8@   appli   a Ⅰ     ons ・ That@has@ Ⅰ   d@to 

the@creation@of@new@markets@which@did@not@exist 

ten@ years@ ago ， with@ the@ current@ size@ of 

commercial products embodying 

photocatalysts@estimated@to@be@300@million@US 

dollars@ in@ 2002@ In@ this@ research ， we@ aim@ to 

analyze@how@ and@why@commercialization@of@a 

new@material ， namely@titanium@dioxide@ (Tios) 

photocatalyst ， has@ been@ successfully@ achieved 

in@ Japan ・ We@ propose@ a@ hypothesis@ that@ the 

process@ of@ scientific@ research@ and@ product 

development@ conducted@ through@ collaboration 

between@ uRverSty@ and@ i   dustry@ takes@ a 

characterit*@   organi   a Ⅰ     on8@   pattern@tranSa Ⅰ     ng 

app Ⅰ     ed@sc*   nce@into@successful@market@crea Ⅰ     on   

We@ examine@ how@ basic@ research@ and@ product 

development  are  conducted  and  interacted  with 

each@ other ， leading@ to@ successful@ creation@ of 

new@ markets ， in@ a@ way@ which@ is@ particularly 

appropriate@ to@ the@ commercialization@ of@new 

materials ， 

2.@Methodology 

Regarding@methodology ， we@will@apply@a@series 

of@ network@ analysis@ [1][2][3] ・ The@ seminal 

work@of@the@Powell ， s@research@group@put@stress 

on@the@networks@of@learning@in@an@industry@for 

exp Ⅰ   ining@ a@ ro Ⅱ   of@ inter-organ*   a Ⅰ     on3   

co   Ⅰ   bora Ⅰ     on@ branchng@ out@ i   novati   n@ [1]   

"(W)hen@the@knowledge@base@of@an@industry@is 

both@ complex@ and@ expanding@ and@ the@ sources 

of@expertise@are@widely@dispersed ， the@locus@of 

innovation@ will@ be@ found@ in@ networks@ of 

learning ， rather@than@individual@firms" ・ Powell 

insists@ that@ "firms@ must@ learn@ how@ to@ transfer 

knowledge@ across@ alliances@ and@ locate 

themselves@ in@ those@ network@ positions@ that 

enable  them  to  keep  pace  with  the  most 

promising@ scientific@ or@ technological 

developments"  [1]   

The@purpose@of@this@paper@is@to@identify@the 
forms@of@collaboration@undertaken@by@university ， 

industry@and@public@agency@that@have@arisen@in 

response@ to@ the@ technological@ ferment 

generated@ by@ Ti02@ photocatalyst ・ We@ will 

scru Ⅰ     ni   e@ structure@ and@ functon@ of@ the 

emergent@"communti   s@of@practi   e"@ [4]@ *@   the 

Ti02@ photocatalyst@ industry@ and@ assess@ the 

contributon@ of@ coopera@ve@ ventures@ to 

organizational@ learning@ leading@to@joint@patent 

applications and to successful 

commercialization ・ W0@ investigate@ al@ the 

Japanese@record@of@joint@patent@applications@on 
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