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lB05 Comp8%ative  Analysis  of  Institutlonal  ElastiCity  for  Maximizing 
the  Effect  of  Indust 「 hal  Technology  Policy 

-COompariso 丘 。 Ⅰ Di 丘廿 ㎡。 皿丁 Ⅰ @aJeec ぬ円ア 。 ォ pVyTeec ㎞ ologyy  加乃 p れ Ⅱ， USSA  れ れ d  Eu Ⅰ no 戸し 

0 米 兵，渡辺千帆 ( 東工大社会理工学 ) 

1.@ Introduc Ⅰ     on 

Innova Ⅰ     on@ pl   ys@ a@ Sgnificant@ ro@@   in@ m8nt Ⅰ     ni   g@ sust3nabl   

gob8@   economy@ [1 ， 3 Ⅰ   Most@ important@ @@   to@ recogni   e@ that 

innovation         ト ・ e トト subtle entity suUect     condiions       

i   stituti   n3@   systems@ [4 Ⅱ   more@ speC3l   ,@ i   s Ⅰ     tuti   n8@   Casti   iy   

Gi   en@that@ins Ⅰ     tu Ⅰ     on8@   systems@@@   a@coherent@system@indigenous@to 

the@ na Ⅰ     on@ and@ a@ very@ i   organ@@   en Ⅰ     ty@ created@ in@ the@ process@ of 

hi     tori     3@   devCopment@ [2 Ⅰ   how@to@ maximi   e@ poten Ⅰ     3@   innovaton 

        each COUnl 「㌧ larggel Ⅰ depends on ho トり to best coordinate 

i   stiutions ・ Thus,@ the@effects@of@i   novaton@poli   y@depend@on@how 

it@functi   ns@coordinate@and@deploy@such@ insTtu@ons@[6 Ⅰ   and@gi   en 

that@ @@   rCi   s@ on@ the@ state@ of@ i   stiu Ⅰ     on3@   CastCty   maintaining 

lnSllluI@onal elastlclt) can bC slgnlticantHormaXlmlzlnglhee Ⅱ @ect 

o1"Ih じ p0 Ⅱ C ト (7l. Ⅰ "hC Ⅰ e Ⅱ o Ⅱ e. は compa Ⅰ atiVe ね nal ト ・ siso Ⅰ inslitutional 

Cl は srlC@t) 十   Ⅱ 01 ⅠⅠ lhC Vlc Ⅰ ト p て Ⅱ nl O ゲ ⅡⅠ no ト ・は ti0n po Ⅱ CV could proVide 

si ヒ l Ⅰ itlCanl hi3[ Ⅰ ) Ⅰ i じは l ド u 住珪 Ⅰ C ド lionS. "1"O @alc. a nul ⅠⅠ bc Ⅱ o ド Sludle ド 

h Ⅰ ト c i@Cntitlcd Ⅰ h ヒ imp は Cth Ol" IeChn()10 匹 iC は l inn0 トは 1i0n and jl ド 

@ Ⅱ Tu ド ionp ト 0C じ S5 ト ト ・ ilhC じ rt は ill@Clc ト   @ Ⅰ nCe ⅠⅠ @Ih in し ll Ⅰ u Ⅰ jol Ⅰ S   

The@ logi     t@@   growth@ func Ⅰ     on@ has@ proved@ usefU@   @@   modCing@ a 

ⅠⅠⅡ dC トれ nge o ヰ ・ jnno ト ・ ation Ⅰ p Ⅰ 0CcSseS. v んト Ⅰ tanabe e Ⅰ ロ Z. 18 Ⅰ t Ⅰ accd 

logis Ⅰ     c@ growth@ func Ⅰ     on@ wihin@ a@ dynamic@ carrying@ capaciy@ to 

j@enllt 、 玉 十 UnC Ⅱ Onalit ト development       IT and postu@   ted that 

                                                            は d ト ・ n 荻 miC C て Ⅰ r ⅠⅠ mn き Capacll Ⅱ approach 

巳 nl はⅡ ぎ @ll 礼 @o Ⅰ teatul.es o ナ 、 lunction は llt Ⅰ   ne ト ・ ie@opment   As Watanabe 

C@   al ・ [9]@ postul     ted ， photovola@@     power@genera Ⅰ     on@ (PV)@ follows 

the Smil   r tr@ectory       IT 、 S Ⅰ   UnCtl て Ⅰ nalil ト devCopment as i   
incorporates@the@following@ identical@ nature@similar@to@ IT:@ (i)@PV@ is 
C は lcgorlC は l1). 0 ド 1h 七 san Ⅰ e na Ⅰ u Ⅰ c as Se@niconductorS. (ii) lhe 

    Ⅰ bollooS@ 二     character of》he technology whi   h can maximize the 

benefit@ of@ l   arni   g@ effects@ and@ economi   s@ of@ scal   ,@ Ⅰ     i@@   the 

inlerdisCilpllnary l Ⅰ attnre o Ⅰ ils dev,elo Ⅰ npmenl   which can maximize 

lhe hen Ⅰ ヒ t Ⅰ It Ot.IeCfhno108% spillo Ⅱ te Ⅰ   and *v) effici   nt @   arning i       

Ⅱ n は led                           じ Plll て ) ㌧ e ト and@ both ha ト le mutu8@   

s Ⅰ     mula Ⅰ     on@ interac Ⅰ     ons   

1@ Ⅰ Ih 』 SpapC Ⅰ ，ナ bll0 Ⅰ   ト in 贋圭 l0glcal btcpS れ rep0stulaIed  l0  iden Ⅱ れ 

Ⅰ h け li@ Ⅰ kS  bCl ㌔ 札 ecl Ⅰ ⅡⅠ sIl Ⅰ utjol Ⅰ al  claSliCit ト ・ and  e Ⅱ下下 cjenc ㍉・ 0 す 

inno ト al@onp0 Ⅱ C): 

[i)  inSl@ Ⅰ ulionSpla).Sigl Ⅰ it Ⅰ C れ nt ト 0le  ln  stjmu@ating  innoValj0nSand 

thci Ⅰ di@ 千五 Ⅱ Sjon(instit Ⅱ tionalinn04.ation). 

Ⅱ @) IhC  slale  oflnn0t,atlons and  lhel 「 dl 十 ⅡⅠ uslon  can  bC  rcPrescnted 

by@ the@ trends@ @@   functi   n8ity@ devCopment@ (func Ⅰ     on@iy 

dev0opment) ， 

*ii   trends@@@   functi   n3iy@devCopment@@@   senS     Ⅰ     ve@to@i   stiuTons   

parti   ul   Ⅰ   y@is@Casti   iy@Knsti   utonal@Castciy)   

(i   )@functi   n8ity development can be traced by the trends i   

dynam@@   carrYng@ capaCty@ @@   a@ logi   Ⅰ     c@ technology@ diffuSon 

process・ 
approach) 、 and 

(v)@ trajectory@of@PV@depicted@by@logistic@growth@within@a@dyna Ⅲ     c 

carrying@ capacity@ approach@ could@ provide@ a@ good@ insight@ of 
insttu Ⅰ     on@@   Cas Ⅰ     c@y for maximiZng the effect of energy 
technology@ policy@ (trajectory@ of@ PV@ characterized@ by 
dynamic@carrying@capaciy@approach)   

Thus ， by@comparing@this@carrying@capacity ， state@of@institutional 

elasticity@and@its@structural@sources@can@be@interpreted ， Promoted@by 

th@@   postulate   8mi   g at iden Ⅰ     fying condiions enablng Castc 

instiu Ⅰ     ons@whi   h@ maxim@   e@the@ effects@of@innovaton@ poli   y,@ thi   

paper@undertakes@a@comparati   e@ an8ySs@of@instiuton3@   Casti   ity 

betw り we,een Japan   the USA and Europe focuSng on ene 「 g ノ 

technology@ by@ means@ of@ case@ study@ taking@ development@ and 
diffuSon@tr8ectory@ofPV@over@the@l   st@quarter@century   

Sec Ⅰ     on・ Ⅰ     tutons ・ Sec Ⅰ     on・     

devoted@ to@ constructi   g@ modC@   syntheSs@ and@ data@ construc Ⅰ     on 

necessary@ for@the@analy3s@of@the@ syntheSzed@ model   An3ySs‖nd 
i   terpreta Ⅰ     on@ of@its@ resuls@ are@ presented@ in@ Secton@ 4.@ Sec Ⅰ     on@ 5 

b Ⅱ     efly@summaFzes@concluding@remarks   

2.@The@Role@of@Institutions@for@Innovation 

Given@ that@ i   novation@ @@   a@ very@ subt@@   entiy@ su5ect@ to 

condiions@ of@ i   sTtution3@   systems@ [4]@ dependi   g@ on@ i   terac Ⅰ     on 

between@intern3@   technology@and@extern3@   technology@as@ilustrated 
in@ Fie       i   stiuti   ns can be maniested as the soft i   strument 
トん ・ hlch stmu@   tes interaction between i   tern3   leChnolo9 ノ and 

external@technology   

Alhough@these@i   sttuti   n8@   systems@can@func Ⅰ     on@wCl@ Ⅰ   adi   g 

to@a@vituous@cyc@@   generatng@succesSve@innova Ⅰ     on@and@successful 

dl ⅡⅡ slon,lheVa て eVer ノ什 ag Ⅱ eandmayread ⅡⅠ changCtoavlc@ous 

cyCe@such@as@what@prev8@   d@in@Japan@duFng@the@ 1990s@l   stng@up 

to@now@[7 Ⅰ   Fig ・ 2@ill   strates@the@scheme@whi     h@@   d@Japan@to@lose@its 

i   stituti   n3@   Casti     ity@ by@ compa Ⅱ     ng@ @@   to@ the@ USA@system@ whi   h 

i   di     ates@that ・ contrary@to@the@du Ⅰ   vituous@cyc@@   up@to@the@end@of 

the  1980s   Japan has been suffeFng from a dual vicious cycle   

During the p ㎡ od           i   dustL3   society initiated     

manufactuFng@ industry   Japan's domes Ⅰ     c i   stiutons func Ⅰ     oned 

e Ⅱ 卸 cientl ノ leadin 色     high economic growth   Facing a ne Ⅵ 

paradigm@ in@ the@ 1990s                               by aSh@ to an ln №「 mlat@on 

soci   ty ， Japan's@tradiion3@   @   s Ⅰ     tu Ⅰ     ons@did@not@func Ⅰ     on@effiCen Ⅰ   y ・ 

Consequen Ⅰ   y,@a@vituous@cycle@between@ ins Ⅰ     tu Ⅰ     onal@Cas Ⅰ     ciy@and 

economic development changed       VICIOUS cycle between 

non-elaS Ⅰ iC i   stiuti   ns and econom@   stagnaton   Th@   v@   ious 

cyc@@   resu@ed@ @@   the@ loss@of@Japan's@interna Ⅰ     on3@   competiiveness 

that@resuled@in@further@econom@@   stagnaton ， Thus,@Japan@has@been 

facing@a@dual@vicious@cycle@leading@to@a@solid@institutional@elasticity ， 
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technol   gi   s       an i   dustF3   SOClel ン       the 1980s and an 

info Ⅱ nation                 in the 1990s ・ IT strongly                     
sCf-propagatng@feature@that@closCy@interacts@wih@ins Ⅰ     tu Ⅰ     ons ・ Its 

                            is formed                         during the             0 Ⅰ 
i   teract@   n@ wih@ instiutons   The state of！T innovatons can be 

represented@ by@ the@trends@ in@ func Ⅰ     on3iy@ devCopment@whi   h@ i   
senS     Ⅰ     ve@to@ins Ⅰ     tu Ⅰ     on8@   el   stciy ・ All@supports@a@hypothe Ⅰ     c3@   vi   w 

that@ i   s Ⅰ     tu Ⅰ     on3@   Oasti   iy@ @@   cruC3@   for@ i   nova Ⅰ     ons@ and@ th0r 

diffuSon@@@   an@informaton@soci   ty   

ⅠⅠ出色 亡 Ⅰ a ⅠⅡ eCn わ Ⅰ 俺 Ⅱ 0 リ ア 

        Input                       Machinery                   Output             

   
 
 
  
 

 
  
   

R&DPOl@ 
  

synthesized@and@data@for@the@analysis@by@the@synthesized@model@are 
constructed ・ In@ order@ to@ identfy@ sel-propaga Ⅰ     ng@ behavior@ of@IT 

dFven@ innova Ⅰ     on@ @@   the@@   difuSon@ process,@ parti   ula Ⅱ   y@ through 

dynam@@   interac Ⅰ     on@wih@insttu Ⅰ     on8@   systems,@ epidem@@   funcTon 

  

Diferent@ from@ Smple@ logistc@ growth@ func Ⅰ     on@ (SLF)@ and 

bi-logistic@growth@function@(BLF) ， logistic@growth@function@within 
a@dynamic@carrying@capacity@(LFDCC)@is@adopted@in@this@paper@to 
reflect@ that@the@ i   vC@   of@carrying@ capaciy@ of@the@ innova Ⅰ     ons@ will 

enhance@as@the@@   diffuSon@proceeds@and@functon3iy@devCops   

The@LFDCC@can@be@formulated@as@f@lowing@equations     

Ⅰ ( ァ ) 二 
K 。 

Ⅰ 十ク exp( 一 7% 正 )+  打卸 exp( 一 % 卜 。 ⅠⅠ 
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(1) 

(2) 

where@ f(t):@diffuSon@level@of@innovatve@goods     」 回 回 歴翌日 
ク ・も・ ク rand も A,     COe 伍 c@ents     

K:@ carrYng@ capaCty@ (cCling@ of@ the@ adoptons@ of 
師 1,1l 4 Cll'[U 「 l 。 。 "1 「。 。 m 。 。 [ 

@   nova Ⅰ     ve@goods Ⅰ       

KI,:@ul Ⅰ     mate@carrying@capaCty     and 

Ex ズ亡 @e 六打 a Ⅰ Teec わ no Ⅱ 0 タ グ       Ⅰ     me》rend   

          " Q 。 。 「㏄。 。 " " 時 。 " 1 ， ㏄ 邱 由 ' 。 " 。 "'m' 。 比 tW" 。 釦 ㎡。 "lc ㏄。 刊 ["1, ひ Following@factors@can@be@used@to@characte Ⅱ     ze@carrying@capaCty 
三 xte 「 nal し 。 Ⅰ 1 G 柑 。 ' """' 「 道 structure     

                                                      。 。 。 り " 小付㏄。 。 '[ ㎝ '     レ鰍 ncf ル q Ⅱ何 %sfnn  Ⅳ e ㍗ れホ 。 れ口 CO イ 免が㎝Ⅰ 肋     

  
(3 Ⅰ 

Fig ， 1.@Scheme@of@Instiu Ⅰ     onal@Systems@for@Innova Ⅰ     on     
SourcC     Watanabe，   al K   99@   15]   

  DeSreee  O/      侮 nc.tio れ臼 %   り・Ⅱ り召 grgee  り Ⅰ れ 0 れ -SLF, s ル   ・ u/ctu/re/. ロノ a 

-1980s Paradigm《hift 
and みヤ ・・ blndlcaledegreeof 俘 ftuncliona Ⅱ t ノ   

1990s   
      抱 0 グ toreac ん K は ノ @KJ,2                 (4 Ⅰ     ⅩⅠ ， ) 二キ 二 l 千臼 。 exp( 一み 。 f")   
  the 「 e が OOre       @n 口ん         (") コ 
  

み ん   
  From@equations@(1)@and@(2) ， the@carrying@capacity@can@be@also 

                                                      U.6                                                                                 tbnnUlaled aS Ⅱ O@0 トり     

    く 6)   
Equati   n・   carrying…apaCty゜(t) 

Ⅱ pan >U S   Ⅰ l S ン 」 れ pan   i   creases@with@the@number@ofadopters@(customers)/@@as@ Ⅰ     me@goes 

by ・ Increase　   K(t)（   duces@U『hi     h　   turn‖cti   ates（   teractons 
Fig ， 2.@Scheme@Leading@Japan@to@Lose@Its@Institutional@Elasticity   wih inst@uti   ns l   ading to an increase @   poten Ⅰ     3   customers 

Source ・ Watanabe@et@al ． (2002)@[8] ・ (carryi   g…apaCty)｜y（   creaSng》he」3ue‖nd’uncti   n《tmul   ted 
b ト ， ncl トり ・ orkCXlCrnalitjcs   

3.@Model@Synthesis@and@Data@Constructi   n 

3.1@Model@Synthesis 3.2．ata，onstruction 

Provided@ that@ the@ state@ of@i   novati   ns@ and@ the@@   di fuSon@ are In@order@to@assess@the@i   stiu Ⅰ     on8@   structure@by@means@of@degree 

  

produc Ⅰ     on@ @@   Japan   the USA and Europe over the last quarter 
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CentU Ⅱ㌧   Fig.・   PV‥ev0opment（n》he representabiliy   

Ⅵ， orld over the period 1975-2000   Y ル /e nole lhat, Ⅵ・ hile Japan 

maintained@world@highest@level@of@PV@production@despite@the@falling 
trend       the i   ternaton8   O Ⅱ prices started 什 om 1983. the 

produc Ⅰ     on@l   vC@   of@the@USA@exceeded@Japan's@l   vo@   from@1993@and 

mant3ned@ the@ poSton@ of@the@ woFd@ l   ader@ of@PV@ produc Ⅰ     on   

Howeve Ⅰ @@Japan's@PV@producton@dramati   aly@i   creased@from@1999 

and@subs Ⅰ     tuted@for@the@USA's@wo Ⅱ   d@top@l   vC@   ag3n ， U Ⅰ     li   ing@these 

  

century   the cumulative PV producti   n @   Japan   the USA and 

  

Table@ 1@ Estimation@ Results@for@the@Diffusion@ Process@Analyses 
ofPV‾roduction（n゛apan,ゞSA‖nd・urope・ 

  
K,       adU.. 化     DW 

9452.8 17964 0587 947.2 0.167 1 .000 0 64 
                        (574) (3・                 
USA 

KK       adj.A     D Ⅳ 
3355.l 26142 0 ． 890 444.5 0.182 @.000 0 ・ 69 
(15.36) (1.45) (8.42) (26.60) (139.88) 

Eurooe     

  
  
  
  

  

  ノ イ ク イ ト 

  @976  一一一一一 l97@  @g78  l97@  l900  @g@@  @96@  ・ 兜 " 鯨は " 弼 ' 呵         

  
  
  
  
  
  

0  l9 ㏄ @98 。 l99  l ㏄ @  @ ㏄ @  1993 1 お @  1 田 5  l56  @ ㏄ @  196    l 笹 ・六ヵ 0           

Fig ， 3.@Trends@in@World@PV@Development@(1976-2000):@MW   

Sources Paul Ma¥cock 、 PV¨ews‖nd，hihl   o仝atanabe 

  
    

  
  
  
  
  
  
    

        

Fig ・ 4.@Trends@in@Cumulative@PV@Production@in@Japan ， the@USA 

and@Europe@(1976-2000):@MW ， 

4.@Analysis@and@Interpretation 
Utilizing@ the@ constructed@ data@ on@ trends@ in@ cumu@   tive@ PV 

producton     」 ぬ pan   the USA and Europe n Ⅰ ter the period 

1976-2000@ and@ applying@ these@ data@ in@ equation@ (1) ， diffusion 

1 Ⅰは leCto Ⅰ )y U Ⅰ P ㌧ in three countFes/region over the last quarter 

century@ is@ esTmated The results of the nume Ⅰ   cal estima Ⅰ   on are 

summarized     Tah ㎏   Ⅵ・ hlch demonstrates all coefficients 

indicate statistically 引 gnl Ⅱ C ひ nt トト ， lIh eXIt て eemmel ト high 

KK       adjy.R      D  ル 
7937.6 936   0.540 629.4             l.000 1.18 

(2.31) (33・ (790) (3.16) (28  79) 

Applying@the@estimati     n@resuls@to@equation@(1)@and@(2 Ⅰ   Fig ， 5 

illustrates 1 トじ nd ド       CUmUlatiV,e producton both actual and 

esllmaled は s w ト wcwd@ as lts carrr).ing capac ㎡ t ト y ln 」 apan   the USA‖nd 
Europe@over@the@last@quarter@century   
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みダ   

    
， 目 。 バ Ⅱ 薄 " 。 が     

しこ Ⅰ 荻 n 
        
  
  
  
  
  
  
  
  
  

    
。 玉を㌢     

Fig ， 5.，umulative‾V‾roduction・ 

Its@Carrying@Capacity@in@Japan ， the@USA@and@Europe:@MW ・ 

Based｛n》he‘stimated〉es Ⅱ   ts,’actors…haracterizing…arrying 

capacity@ structure@ in@ (apan   the  USA  and  Europe  over  the  last 

quarter century are compared as summa Ⅰ   zed in the first part of 

Tab@@   2@ @@   suggests@that@the@USA@demonstrates@the@h@   hest@vCocity 

く Ⅰ 十 cllttll ト 1( Ⅰ rn Ⅰ ト ・ hll 七 ldpanand 目 u Ⅰ @Ope 玉 ha トじ 1l Ⅰ We Ⅱ lmllarl く Ⅰマ イ ・ erle ト vel 

Fhe USA al   o demonstrates the lowest degree of functionality 
while@ lapan@ and@ Europe@demonstrate@ higher@ level Consequen Ⅰ   y   

the USA's‥ynamic…arry@   g…apacity is‖nticipated》o reach 50% 

of@ the@ ultimate@ ceiling@ in@ 2009@ while@ Japan@ and@ Europe@ are 

73 一 



anticipated@ in@ 2016@ and@ 2012 ， respectively ・ The@ second@ part@ of 

Tab@@   2@i   terprets@instiu Ⅰ     on8@   structure@affec Ⅰ     ng@the@diferences@of 

these@carrying@capaciy@structures@in@Japan,@the@USA@and@Europe   

Tab@@   2@Compari   on@of@Insti   u Ⅰ     onal@Structure@and@Its 

Lasticity@@@   PV@Deve Ⅰ   pment@and@Dffusi   n@between 

Japan ， the@USA@and@Europe   USA Japan         Middle 
13355 Ⅰ ) (9452@8) (7937  6)         

  (0  890) (0  587) (0@540)       HlgheSt 
(0@01@ /@0@20) (0・ (0・             
(2009) (2016) (2012) 

  
くノ 妙 くナ   

                            
              
                                      Strong R&D                                           

Ⅰ nStltltutlonal elaStlCl         
(cf Insllt りに 1lonalelastlc@ Ⅰ VyrorIIT)                                                                     

Noteworthy@observations@obtained@from@Table@2@include: 
(i)@ Export-oriented@ supply@ side@ initiative@ in@ the@ USA@ PV 
development@ (export@ ratio@ is@ 63.3@ %@ in@ 1996@ and@ 72.9@ %@ in 

1997 、 whi@   the same ra Ⅰ     o in Japan @   34.9 %@ and 30.6 %@ ， 

Ⅰ 巳 sp 巳 Ctlvel Ⅰ )  ls  consldered  the  m どり or  source  of  the  USA's 

highest ㍉・ 結 loCil Ⅴ               PV d け千 Ⅱ Sion   Ⅵ・ hile the lowest 

functi   n8ity@ devCopment   Th@   lowest func Ⅰ     on3iy can al   o 

be@att Ⅱ     buted@to@the@ l   bor@quaiy@of@the@USA ・ Labor@qu8iy@of 

the@ US@PV@factories@ is@ lower@than@that@of@Japan@and@Germany   

therefore 。 US@ Rlrms@ new@ functi   n3ity@ devCopment@ i   

conducted@ in@ Germany@ rather@than@ in@the@home@country,@ while 
assembly@of@cel@@   does@ not@ requi   e@the@ same@ level@ of@experti     e 

which@enables@export-oFented@mass@produc Ⅰ     on   

(ii)@Contrary@ to@ such@ USA ， s@policy ， Japan ， s@ equilibrium@ in@ supply 

push@ (pri   arily@ b}@ the@Nati   nal@ R&D@ Program@ such@ the@New 

Sunshi   e@ Program)@ and@ demand@ pUl@ (p Ⅱ     ma Ⅱ     @@   by@ the@ New 

Energy@ Foundation ， s@ Subsidy@ Program),@ and@ Europe's@ strong 

demand@ inducement@ l   ad@ to@ higher@ func Ⅰ     on8iy@ whi@@   thei   

diffuS     on@veloci   ies@are@ lower@than@ the@ USA   

(iii Ⅰ   overnment ， s@strong@ initiative@ in@ inducing@PV@R&D@ in@Japan 

ひ nd Europe as wCl as strong R@@D consor@um in Japan 
(PVTEC)@and@ED@initiative@collaboration@in@Europe@also@can@be 
appreciated@ to@ contribute@ to@ higher@ degree@ of@functionality@ in 
Japan@and@Europe   

(iv)@Contrary@ to@ Europe ， s@ strong@ standardization@ and@ USA ， s@ well 

p ア oceeded deregul   ton   Japan's standardizaton and 

deregulation@ are@ behind@ the@ level@ of@ Europe@ and@ the@ USA   

whi   h‖re‘xpected》o　   arn・urope‖ndゞSA's《ystem   
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