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2C09 Comp ㎡ ng  SoI 打 Photovoltaic(PV)deploymentinJapan  md  theUSA 
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OKwok@L@Shum ， Chihiro@Watanabe@ (Tokyo@Institute@of@Technology) 

In@ this@ paper,@ we@ studied@ and@ compared@ the@ actual 
h@toric@ solar@ photovolt8c@ installation@ data@ in@ Japan   

account@ the@ differences ・ Japan@ deploys@ PV@ as@ a 

manufactured@technology@focusing@on@the@niche@of@grid 
tied@small@scale@residential@system;@ USA@deploys@PV 
as@a@broadly@defined@innovation@using@a@customization 
strategy@emphasizing@user-oriented@innovation@in@both 
on@grid@and@off@g@d@applications ・ Different@institutions 

    support different deployment S 廿 ate 埋 eS are 

                    Technology  diffusion                   must 

the Ⅰ e 方 ore ㏄ nslde Ⅰ the physIc8 ま technoIogy and lhe 

institutions@ as@ a@ unit@ of@ analysis   A notion of co- 

evolution@of@institutions@and@technology,@upon@which@a 
Science@ of@ Institutional@ Management@ of@Technology 
can@be@built,@@@   then@proposed   

1.Int ア OdUCtjon 

As@energy@resources@and@global@environment@issues@are 
eme イ伊 ngd0mestlcallyandab ヰ oad,theImp0rt 町 lceof 

carbon saving イ enewable energy such     SO Ⅰ aar 

photovoltaic Ⅰ s ever Ⅰ ncreaslnng   Yet, introduction of 

renewableene ブ ggy such as sol 打 PV to exlstIng 正 0 ㏄Ⅱ 

fuel@energy@regime@faces@different@types@of@barriers@due to@carbon@lock-in@[Unruh@2000]@ arise@through@a 
combina Ⅰ     on@of@systematic@forces@that@perpetuate@fosSl 

fuel-based@infrastructure@that@includes@physical,@social 
and in Ⅰ jo ブ mal Ⅰ OOnaI elements   These banie ブ S put 

renewable@ energy@ at@ economic,@ regulatory@ or 

instiu Ⅰ     onal@ di   advantage@ relative@ to@ the@ incumbent 

forms@ of@ energy@ supply ， Three                                   0 イ 
barriers@[Beck@and@Martinet@2004 Ⅰ   ar0@     1)@costs@and 
pricing@ such@ as@ high@ transaction@ cost@ for@ distributed 

renewable@ energy@ projectS@     2)@utility@ interconnection 

requirements@ hurdles@ and@ costS@     3)@ market   

skills@and@information@ and@ access@ to@ credit ， General@as 

they@ are ， these barriers are O れ en quite Sl 血 atlon 

specific@ contingent@ upon@ local@ regional@ or@ country 
situation ． Indeed,@ a@ review@ of@ the@ historic@ solar@ PV 

installation@ data@ in@ Japan@ and@ the@ USA@ shows@ a 

marked@ contrast ． According@ to@ IEA@ [2003]@ Japan's 
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cumulative@ PV@ installation@ is@ three@ times@ that@ of@ the 
USA ・ In@the@ specific@category@of@grid@ tied@ small@ PV 

residential@ system,@ Japan's@cumulative@ installation@ is 
almost@eight@times@that@of@USA@despite@that@Japan@has 
only@ one@ tenth@ of@ the@ BIPV@ area@ potential@ (roof@ + 

facade)@of@that@of@the@USA ， This@paper@proposes@that 

this@ dramatic@ difference@ in@ the@ solar@ PV@ installation 

exPe ブ nlIenCe       due     dt 士 Ⅰ e 「 ences       barriers       

respective@national@contexts@which@are@in@turn@driven 
by@ policy@ and@ PV@ productization@ strategy   Exis Ⅰ     ng 

studleeS on ア enewable ene ア弩 y policy have mostly 

focused@ on@ subsidiary@ or@ financial@ based@ instruments 

and@ incentives@ to@ compensate@ for@ market@ distortion 

ア enewable ene ブ弩 y faC Ⅰ nng   However,   mo Ⅰ e 

fundamental@issue@is@the@economics@of@production@of 
the                                 me 0 。 0n0rn Ⅰ。 S れ Ⅰ e j0intly   

making@ up@ a@ PV@ system@ such@ as@ solar@ cell@ module 

[Watanabe@ et@ al ・ 2000]@ and@ other@ BOS@ (Balance@ of 

Systems)@ 4                     and also how the PV 
technology@is@productized   

PV@small@system,@no@matter@on@or@off@the@grid,@while 
bearing@the@nature@of@consumer@electronics@appliance,   

inte きェ a は 0n and instalIat Ⅰ onwo ブ ks. Standa Ⅰ d Ⅰ zation Ⅰ n 

design,@installation@and@interconnection@Tf@applicabl0   
will@ greatly@ optimize@ ex ・ post@ transaction@ and 

installation@ cost ， During@the@ period@ of@ 1992@ -@ 2003. 

Japan@ has@ focused@ on@ productizing@ PV@ as@ grid@ tied 

small@scale@PV@residential@system@accounting@for@over 
90%@of@its@cumulative@installation ． On@the@other@hand, 

USA has P ブ OdUC 甘 :zed PV       broadly defined 

innovation@or@general@purpose@technology,@customizing 
the@technology@to@end@user@oriented@requirements@as@on 
and 0 ぼ grjd small                 Ⅰ O ア residential and 
comme 丁 cj Ⅰ app Ⅱ ca Ⅱ ons.  Dj Ⅱ e Ⅰ ent  insti 抽 ti0ns  aTe 

necessary@for@the@success@of@each@of@these@strateg@   s   

Our@aim@in@this@paper@for@this@conference@is@as@follow     

  Hereafter ， deployment@and@productization@are@exchangeable ， 

2@Unruh ， G ・ (2000) ・ Understanding@ carbon@ lock-in ・ Energy 

Policy28(2 ㎝ 0)817 一 830 
3@Beck ， F@and@E ・ Martinot@(2004) ， Renewable@energy@policies 

and@barriers ， Forthcoming@in@Encyclopedia@of@Energy,@Cutler 

J ． Cleveland,@ed ， Academic@Press/Elsevier@Science@2004 

4@These@ include@ inverter,@ two@ way@ net@ meters@ and@ other 
installation@accessories@and@they@jointly@account@for@-@50%@of 
the@cost@of@a@PV@generation@system ・   
5@Besides@small@system,@IEA@also@defined@another@category@of 
PV@application@ known@ as@grid@tied@ centralized@ power@plant 
like@the@conventional@fossil@fuel@based@power@plant   
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2)@ Propose@ an@ evolutionary-theoretic 
technology@ diffusion@ framework@ by 
considering,@ as@ a@unit@of@analysis,@both@the 
physical@technology@and@the@institutionS     

3)@ Motivate@ a@ concept@ of@ institutional@ co- 

evolution  to  study  and  manage  t 七 cchnl ㏄ 1 

change@or@management@of@technology 

2.@Different@PV@Productization@Strategies 

2.lJapan 

As@of@FY@2003.@PV@cumulative@ installation@in@Japan 
              860                                              。 " "W 。 
                                                                                                As 
mentioned@ in@ the@introduction,@Japan@ adopted@a@ mass 

producton@ strategy@ to@productize@ the@ PV@technology 
focusing@ small@ scale@ grid@ ted@ PV@ residential 
applica Ⅰ     on, this draws upon her exCe Ⅰ mlence       

manufacturing@ technology@ [Watanabe@ and@ Kondo 
2004]@ featuring@ TQC,@ JIT,@ Kaizen@ and@ other 
organizational@innovations@such@as@Keiretsu@or@closed 
                of（nterlocking《uppliers ， Within》hese…lose 
networks,@ implicit                         rules among               

enti4es@ and@ specific@ communication@ languages@ are   

a@special@condition@of@the@Japanese@PV@industry@is@the 
fact@that@a@few@large@companies@interna Ⅰ     ze@the@whole 

or@at@least@large@portions@of@the@PV@value@chain@inSde 
their@own@company@ offering@solar@cell,@module,@BoS 
components ⅠⅠ nanCing and installation and 

maintenance   A〕ot｛f》he”ouses（n゛apan‖re，ther 
pre-fabricated     that constructlcon companies use 

standardized@ building@ components,@ favorable@ for@ the 

integration@of@solar@module ， Solar@cell@ manufacturers 

therefore@ have@ eiher@ bought@ or@ forged@ strategic 
alliance with housing     construction companies 

leading@to@vertical@integrated@entities ， The@integraton 

of@the@PV@systC Ⅲ at@an@early@stage@in@the@planning@of 
pre-fabricated@ and@ mass@ manufactured@ houses@ offers 

the  Chance  モ O 「 a  Sl 牽 Ⅱ iflCant  PrlCe                     of PV 
systems@ compared@ to@ individually@ built@ houses@ or 

                                        Thfe                                     and mass 

fabrication@ of@ the@ un@@   homes@ in@ Japan@ enables@ the 

manufacturers@ to@ limit@ actual@ installation@ work@ of@ the 

PV@system@on@the@buiding@site@leading@to@considerable 
                fo ブ the                               The                                       
infrastructure@ in@ the@ PV@ industry@ [Figure@ 1]@ is@ very 
conducive     the mass P 「 OdUCt Ⅰ OOn approach     

productze@ PV@ technology@ in@ Japan@ for@ a@ specific 
standard@applca Ⅰ     on   

  The@rest@of@this@sub-section@draws@heavily@upon@ Jager- 
WaIdau[2 ㏄ 4lPV  StatusRe ゆ r12 ㏄ 4 一 ReseaIch,SolarC ㎝ 
Production@ and@ Market@ Implemenation@ of@Photovoltaics@ by 
the  European  Commission 
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2.2USA 

On@ the@ other@ hand,@ as@ of@ FY@ 2003.@ PV@ cumulative 

                            ' 。 "'" ' 。 " 。 h 。 d "'.' "W 。 "" 。 

approximately@ 95.6MWp@ installed@ as@ on@ grid 
distributed@application ・ In@fact,@USA@PV@installation@in 

the@ small@ systems@ category@ (exclusive@ of@ on@ grid 

                        apphca は UOn)  js  weII  spilt among  o は穿 jd 

domestic ， non@ domestic@ and@ on@ grid@ distributed   

However,@ the@PV@market@has@been@ dominated@ by@ off 
grid@ applications@ of@ total@ cumula4ve 
applicat 泊 n). These o 廿ぴ id                                               
remote residential power, lndUSt 丁 ial applications, 

teIec0mmunications and ln イブ astmctu 丁 e, such as 

highway@ and@ pipeline@ lighting@ or@ buoys ， For@ these 

appIjcat Ⅰ oons,theya Ⅰ eecompetltltlveal ア eeadysincecost Ⅰ y 

grid@extension@is@avoided ， The@drawback@is@that@these 

applications@are@most Ⅰ   non-standardized@and@systems 
integration@is@project@by@project@rendering@any@type@of   

use マ -o ア jented Ⅰ nnovat Ⅰ onsjn Ⅰ enewable   

2.2.l PV  valuechajnjssue     

In@addition,@a@long@history@of@PV@spending@on@R&D@to 
bring@ down@ the@ cost@ of@ PV@ cells@ and@ modules@ has 

created@ an@ industry@ focused@ primarily@ on@ component 

manufacturing ・ As@a@result,@the@m@ority@of@engineers 

employed@in@the@PV@industry@in@the@USA@are@engaged 
      technology development ブ athe Ⅰ than product 

development ・ A@large@percentage@of@PV@sales@to@final 

customers@ flows@ through@ small@ systems@ integrators 
who assemble custom systems Ⅰ O ア Ⅰ ndlVvidUal 

customers ， This@ market@ structure@ necessitates@ a@ large 

value-added@ component@to@ each@system,@ adding@more 
than@50%@of@the@Enal@per ・ kilowatt@cost@of@PV@in@many 

                                            m る t iS, many                               
participate@in@the@PV@value@chain,@and@each@requires@an 
acceptable@profit@margin,@thus@raising@the@price@of@the 
final@ product@ substantially ， More@ importantly,@ this 
ma ブ ketstmctu Ⅰ einsulatesp ⅠⅠ ma Ⅰ ymanufactu イ e Ⅰ s ⅠⅠ om 

PV け lstomers   It keeps lhe ma Ⅰ lkets sma Ⅰ l, because   

the@large@manufacturer ， The@ small@companies@serving 

end-use ma ア xketS do not have the resources     

manufacture@ and@ further@ innovate@ standardized@ PV 
products@that@serve@whole@market@segments@rather@than 
                                        As‖〉esult,｛ne｛f》he［ost 
conspicuous@ differences@between@the@Japanese@and@US   

  Ornetzeder@ M ， and@ H ， Rohracher@ (2006) ・ User-led 
innovations and participation processes     lessons 丘 om 
sustainabl               technologies ・ Energy Policy 34 (2006) 

138 一 150   
8@Ingersoll,@E 、 et@al ・ Industry@devCopment@strategy@for@the@PV     
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diversity@of@applications@but@also@in@terms@of@the@value 
chain@structure@which@brings@these@applcations@to@the 
markets ・ We@ can@ conceptualize@ these@ differences@ in 

terms@ of@ the@ physical@ technology@ and@ social 
technology dichotomy 土 Ⅰ amewo ア k by Nelson and 

Sampat@[2002]9.@ This@is@now@the@theoretical@aspect@of 
0U Ⅰ PaPe イ   

2.3@What@is@social@technology? 

Social@ technology@ is@ a@ concept@ to@ elaborate@ the 

carrying@ out@ of@ the@ physical@ technology                         
the@multi-party@interaction@involved@in@the@operation@of 
most@physic@@   technologies@which@sometimes@goes@on 
wihin@ a@ firm@ and@ sometimes@ between@ them ・ W@   hin@ a 

fiT@,@ the@ M@ form@ of@ organizing@ a@ multi-productS   
company@ can@ be@ interpreted@ as@ a@ social@ technology     

development,@a@consortium@with@member@firms@can@be 
seen   social technology   Social                             
therefo イ e define the p 丁 oductive pathway Ⅰ o て doin 呂 

things@ and@ they@ define@ low@ transaction@ cost@ ways@ of 

organizing@that@involve@coordinated@human@interaction   

The@ different@ PV@ value@ chain@ structure@ of@ the@ PV 

industry  suggested  above  between  Japan  and  the  USA 
can@ be@ seen@ as@ different@ social@ technolog@   s@ that   

3.@ A@ technology@ diffusion                                           
the@differences@in@PV@productization@strategy     

Our@objecti   e@now@is@to@understand@the@implications@of 

di Ⅰ お fe マ eent lnStitU 打 OnS       b ブ oadly de 丘 nine   SOClaaI 

technologies,@coupled@with@different@PV@producti   ation 

strategies,@upon@the@dynamics@of@technology@difusion   

We@investigated@the@set@of@historic@installation@data@of 
the@grid@tied@distributed@small@PV@system@category@as@a 
percentage@ of@the@cumulative@PV@installation@in@each 
country ・ Table@1@shows@the@normalized@numbers   

  USA 
1992 0 ・ 06 
1993 0 ・ 09 
1994 0 ・ 16 0 ． 14 
1995 0 ・ 249 0 ・ 145 
1996 0 ・ 343 0 ・ 143 
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20 ㎝ 0.79 0.202 

  Nelson,@R@and@Sampat,@B@(2001),@'Making@sense@of 
institutions@ as@ a@ factor@ shaping@ economic@ performance', 

Journal@of@Economic@Behaviour@&@organization,@Vol ， 44.@pp   

31-54 
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Table@1@Normalized@installation@pattern@for@on@grid@small@PV 
system@category ． IEA@[2004]@and@authors ， own@calculation   

The@ indivi   ual@ entry@ in@ the@ table@ represents@ the 
pe ブ centage  of  PV  instaIIa Ⅱ on  in  the  ㏄ tegory  of  on 

grid@small@system@design@in@each@country ・ Indeed,@we 

found that Japan's Pe ブ nCentage       Ⅰ n ㏄ easIng 
monotonically@ approaching@ unity@ verifying@ our 
hypothesis@ that@ the@ country@ is@ focusing@ on@ this 

category ・ If@we@attempt@to@see@these@time@series@as@a 

di ⅠⅠⅠ sjon け lrye,wh れ ttlsd Ⅰ f 色代 fusinMgisth 巳                             
o イ the                                          m 。                                         is the 
state@ at@ which@ all@ the@ PV@ installation@ in@ the@ country 

will@ be@ in@ grid@ tied@ small@ PV@ system   Now, our 

objective@ is@ to@ find@ a@ way@ to@ test@ if@ the@ soCal 

technology@of@integrated@PV@value@chain,@coupled@with 
Othe ア instiutional Ⅰ aCto ブ S, such     utiIlty 

interconnection@ standards@ or@ requirements,@ national 

subsidiary@policieS@@varous@information@dissemination 
pro 伊 amS  etc. ㏄ n  susta;n  this  p ィ oductizing  focus  0f 

PV  in  Japan   

Japan's@data@is@found@ to@fit@the@ conventional@logistic 
with@ high@ significance@with@ an@ a4usted@ R@ square@ of 

0.989.@ The@ conventional@ logistic@ assumes@ a@ word@ of 

mouth@communi   ation@process@resul Ⅰ     ng@an@ epidemic 

process ， Recent@evolutionary@theory@has@suggested@that 
re-interpretation@of@the@epidemic@approach@is@necessary 
and     broaden the inter-agents communication 

process@to@a@wide@class@of@evolutionary@processes@and 
institutional@arrangements@sustaining@the@dynamics@of 
diffusion ， The@ fact@ that@ Jaoan's@ data@ fits@ nicely@ to@ a 

single@logistics@highly@suggests@that@the@PV@value@chain, 
all@ the@ relevant@ policies@ and@ the@ productizing@ focus 

reinforce@ one@ another ・ Th@@   characterist@@   will@ serve@ as 

a@benchmark@when@we@analyze@the@data@for@the@USA ・ 

In@fact ， USA ， s@data@did@not@fit@the@single@logistic@and 

have  an  adjusted  R  square  of  0.862   

In@ order@ to@ further@ characterize@ USA's@ data,@ we 

adopted               [1979]"‖nd、lderman‖nd．avies ， s 

[1990]@"@ process@ technology@ diffusion@ model@ and 
hypothesized@ that@ normalized@ installation@ patterns@ in 
the@ grid@ tied@ small@ PV@ system@ category@ in@ the@ USA 

may@follow@eiher@of@the@two@different@patterns:@that@of 
a@simple@innovation@or@of@a@complex@innovation   

Following@ Alderman@ and@ Davies@ [1990 Ⅱ   we@ Probit 

transformed@the@USA@data@according@to@the@following 

transformation:  0  "l(Wt/ れ r)  ヰ a  +  も IOg  f  ぬィ 

simple@innovation@and@ 0@     (w,@//t,)@=@fl@+@bt@for 

Ⅱ medif 杣 sionofpr ㏄ cssinn0va は ons.CambridgeUnivers 町 
P, 。 ，，， Gmb,jdg 。 ・ 

12 Ⅲ dcr@ ㎎ n, Ne Ⅱ and S. Davies [199O] M0de Ⅱ ng lhe 
Ⅲ。 ', Ⅳ。 ，㎞， gi"d",',i 。 ，・ R 。 雙 。 。 ， 1s 。 。 dj 。 ，， " 。 l.24.6. p.513 
-528. 

一 595 一 



complex@ innovation@ where@ <D@ is@ the@ Probit@operator ， 

Our@analysis@ showed@ that@ the@ PV@ USA@ data@ is@ more 

close to complex lnnovation, (a 勺 usted R squa ブ e イ 0 ブ 

complex@innovation@is@0.849@vs ， the@adjusted@R@square 

Ⅰ o Ⅰ simple in Ⅰ lovati0n o イ 0 ・ 575). Since we have 
interpreted@ the@ diffusion@ curve@ as@ the@ diffusion@ of 

percentage@of@PV@installat@   n@that@is@in@the@category@of 
on@ grid@ small@ PV@ system,@ this@ suggests@ that@ US@ PV 

effort@in@this@category@features@an@initial@sl0W@take ， off 

and@needs@continual@social@technology@adjustments@or 
institutional@co-evolution@[Kodama@1995]" ・ The@USA 

pattern@therefore@departs@from@that@of@Japan@and@may 
be@ due@ to@ US's@ productizing@PV@ as@ an     in Ⅰ O ブ mation 

technology"@ [Watanabe@ and@ Kondo@ 2004]@ like 
physical technology emphasiz 下色 user-oriented 
Ⅰ equl マ ements acTo ㏄ dl 什 e ブ ent applICatlonS uSlng a 

              technology o そ丘 agmIlented                             

intermediary@ and@ independent@ systems@ integrators   

These@combinations@are@not@particularly@conducive@to 
productizing@ of@ a@ given@ single@ category@ of@ PV 
applicat Ⅰ onunless th0 丁 e 乏 Ⅰ ア e Ⅰ nst Ⅰ tutionsthat Ⅰ ac Ⅰ litat0   

designs@[Shum@2003;@Yoshikawa@and@Watanabe@2005; 
Ohmura@ and@Watanabe@ 2005] ， These@ differences@ are 
" 。 "'" 血皿 anzedlnthe № llowm"g     

ふ だ テ杣 techmoloW ㎝ d 五 ㎡ uct ヲ ation 血 atIl 致 

・ " 。 。 。 。 蜘 。 。 。 
  " 。 ' 一   封 "  旧 ㎏ ノ 

4.Po Ⅱ cy  imp Ⅱ cahons 町 ld 価 tu Ⅰ ew0 丁Ⅹ S     

From@ a@ policy@ standpoint,@ one@ relevant@ question@ is 

what lsthe meanln 珪 o イ social technology adjustment 

or@ institutional@ co ， evolution?@ Specifically,@ what@ are 

the co れ Ⅰ e れ ⅠⅠ れ イイ 0% ヱ戸 Ⅰ cti ノ le Ⅰ of lnstitultlonal co- 

evolutlon?ThesIMoT[watanabe2004]14framework 
suggeststheth ィ ceedimens Ⅰ COnsof Ⅰ nst Ⅰ ttutjons:n 町 mely:   
    Kodama@ [1995]@The@ emerging@patterns@of@innovation   
Harv 町 d BusIness 鮫 h ㏄ l Press. Kodama compared the 
                                Ⅱ tiliz るは 。 Ⅱ                                                       
pJcfec 山羊 田 governmentdur 下 g ぬ e60sand70s. ApardCllIar   

in@ utilizing@ the               。 。 mp"ler ln                                         
prefectural@government@jobs@ as@due@to@those@jobs@called@for 
institutional@adjustments,@compared@to@others@which@are@rather 
lndc イ Ⅹ ndcntinna 血丁 e   
14@Watanabe@[2004]@SIMoT@Program@proposal@submitted@to 
MEXT ， 

na Ⅰ     onal@ strategy@ and@ socio-economic@ system, 

corporate@ or@ entrepreneurial@ strategy@ and@ historic 

factors ， These@ three@ dimensions@ subsume@ the@ more 

well-known@ institutional@ aspects@ of@ technology 
suggested@in@various@settings@such@as@(but@not@limited 
to Ⅰ     

    Vertical and hor ラ omt ぬ subcontracting 

                              or  o 士 er  jnter 田 マ血 S 

rela Ⅰ     onshipS     aka《ocial》echnology 

    Cooperation, exchange     movement 0 イ 

skilled@ labors; aka employment institution 
such@as@life@ time@ employment to motivate 
spillover@learning 

3.  Technology  st8%d ぴ dlza Ⅰ MOn  as  れ Ⅱ 

五 %as 血 。 抽鵬 ぬ Ⅰ                                 
innovation 

    Consortium｝olicy〕eading》o“eneration｛f 

new technoIo 伊 es       the pre-compet Ⅰ tlve 

stage 

    Intellectual‾roperty｝olicy‘tc   

All@of@these@mentioned@and@others@are@highly@relevant 
to@ the                                               le 皿 j Ⅰ g@                             
and app ヰ OOpnlatlng economc           O イ neW 
technological@ innovations ・ Institutional@ co ， evolution 

suggests@that@these@and@other@are@the@strategic@levers@or   

    Ⅰ aC Ⅰ lltate the launching of new technological 
innovation@cycle   

For@the@specific@case@of@productizing@of@PV@discussed 
in@ th@@   paper,@ we@ can@ use@ a@ theoretical@ notion@ in 

lns は mtlonal eConoml ㏄ to 価 nher conceptu 田 lze the 

differences@ as@ a@ consequence@ to@ the@ differences@ in 

P イ OdUCtlzatlon St 丁 ate 囲 eS. T ブ an 田 Ctlon COSt lS 

essentially@the@cost@of@using@the@marke4@     it@entails@the 

search@cost,@cost@of@contracting@(ink@cost)@and@other@ex- 
post@ monitoring@ cost ， Wallis@ and@ North@ [1986]15   

Ⅱ umbe イ of m Ⅱ Iternnedia ア y                                         the 
                                          cost. The c る sSe o 丘 五 a 伊井 enlted 
PV@ value@ chain@ in@ the@ USA@ seems@ then@ wil@ have@ a 

higher@ transaction@ cost@ than@ that@ of@Japan ， It@ highly 

su 鶴 ests lhat                                                         in the 
productizat@   n@ of@ PV@ in@ the@ USA@ will@ involve@ the   

and@emergence@of@institutions@that@facilitate@spillover 
learning ， For@ the@ case@ of@ Japan,@ institutional@ co ・ 
evolution@will@be@more@focused@on@nCW@functionality 
development@ such@ as@ productizing@ PV@ into@ other 

applications@ and@ new@ business@ models@ of@ energy 
sewice  pIovision.ThiswjIlbe  ou ブ伍 tu ィ e Ⅰ ointwo ィ ks 

with@appropr@   te@government@organizations@in@Japan   

  WaUis,J 。 andD.C.Nor 市 [1986,page Ⅰ 211."Measuring   

Term@Factors@in@American@Economic@Growth,@S ， Engerman, 

and  R.  Gallman  eds.,  University  of  Chicago  Press.   
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