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ⅠⅠⅠⅠ Interaction@between@ICT@Development@and@Institutional@Systems@in@China 
----Comp と毛ハは亡 Ⅰ ve  ぬ ] ゴ ア寸 s  0 丘山 e  Deye Ⅰ o 『 me 竹 fT Ⅰ稜もⅠ ecfofy 

富 民 ( 恵楽 ) , 0 渡辺千個， 雷 善玉 ( 東工大社会理工学 ) 

Abstract 2@Analytical@Frameworks 

  

mobile)@and@special@structure@and@institutional@sources ・ Principal@ l@ National@strategy@/@Social@system 
Component@Analysis@ (PCA)@ with@ forward@ selection@ method@ was                                                           
introduced@to@analyze@the@comprehensive@effect@both@interrelation                                                                 
Mutual@Interdependency@of@PCs ， Internet ， and@Mobile@phones                                                             
(MIPIM)@was@introduced@to@quantify@interrelation       

  Organiza Ⅰ     onal…ulture‖t’irm〕eve 
1.@Introduction   
1.lBacl 簗 mu Ⅱ d 

      
High@ growth@rate                             high                           in diffuSon of                                     

ICT@industry@in@China@absorbs@the@attention@of@the@world ・ From@ @@ Historical@background   
1993@ to@2002 ， rank@of@PC@users@shifted@from@ 16th@to@4th ， internet 

users@from@45th@to@2nd ， and@mobile@users@from@9th@to@1st@in@the                                                                                               
world ， PCs@and@mobile@phones@are@ used@as@terminal@of@Internet   Flexibility‖nd‖daptability｛f｝eople（n‘conomy 

Many@PC@makers@entered@other@ICT@areas ， Even@these@3@ICT@areas                                                                 " ㏄ " 。 "' 。 ' 。 " 。 l 。 f 。 ' Ⅱ。 " 

are@ directly@ supervised@ by@ the@ same@ ad Ⅲ     nistrative@ organ@ -     
Mnistry@of@Information@Industry ・ In@China ， these@three@ICT@areas Gini（ndex 

have@ strong@ relationships ， Meanwhile ， PCs@ elasticity@ to@ GDP@ is 

much@higher@than@those@of@Internet@and@mobiles ， Therefore ， PC@ Fig ， 1.@Index@to@Characterize@China's@Institutional@Systems   

industry@has@become@the@dyna ㎝     c@factor@of@whole@ICT@industry ・ It 

acce Ⅰ   rates@GDP@growth@in@China@Sgnifican Ⅰ   y ， 2.2Measure@Interrelation@within@ICT@Industry 

1.2@Hypothesis Inte 汀 elatlon of 3 ICT areas could be computed with the 

Based@on@aforesaid@characters@of@China ， s@ICT@industry ， we f0 ㎞ め w@gfunct@ns. 丑れ er 三 %  十 ㏄㎞ PC    , 
attempts@to@demonstrate@the@following@hypothetical@views     InMP  二 02+P  lnJ れ 「 eLl 

㈹ High｝roductivity“rowth‥epends｛n‥evelopment》rajectory of！CT（ndustry‥efined｜y（nstitutional《tructure‖nd（nternal ¥nPC=ay+y¥nMP-. 
roati   n『ithn！CT　   Chi   a ， RCati   n｜etween］！nstituti   n3   New」ariable ・ MIPIM（s（ntroduced》o〈uantitatively‘xpress 

Factors@(INF)@and@ICT@Interrelation@can@be@developed@as@the interrelation Interdependency｜etween‾C within ICT ， Internet‖nd｀obile‾hone): industry ・ (MIPIM: Mutual 
followi   g@functons     

instiu Ⅰ     on@@   system, INF=F(V1 ， V2@@@@@ ， Vn)@ Vi@is@the@different@dimension@of MIP Ⅰ AM Ⅰ か舟グ ニ一一・一 nInnter  ㎝ %nPC. -  nMP  引 引 n - ぬヤ 一 r, ---- - nPC 卸 引 nM 一 ヒ 
ICT     =F(Vl ， V2        Vn,IC 乃 )J Ⅰ I 0 「 2,j チ i   
Interr0aton@ =a@ @@ @3@ @@ y ・ It@ @@   posSb Ⅰ   to@ iden Ⅰ     fy@ the 二 {)llPC  る lnPC 目 " 肋 る aln ln 肪佗 fer  r," 8lnMPP  る lnMP Ⅰ @  二仏 一一一 " ワ 2" 仏 Ⅰ ヴ 

a. D .Y   development@trajectory@of@ICT@diffusions@through@INF@and 一カ ワ ⅡⅠ v ㏄㎎ ， Ⅰ 5 仇 Ⅰ ;7% n Icr ⅡⅠ CTr  接 Ⅰ CTr"l 

 
 

 
 

 
 

 
 

 
 

Sophisticated@ ICT@ structure@ co-evolving@ high@ productivity 

㎝ d  resl Ⅱ ence   

                        PCs                        皿 d              lnte 「 -flr 皿 ， 
inter-industry coordina Ⅰ     on activities could satisfy 

co-evolu Ⅰ     on@between@productviy@and@reSli   nce   

'" 。 。 " ホ鯛 ボ "                                                                                 
PCy ， PCs@at@initial@period;@n:@period@exa Ⅲ     ned;@and@gi:@ average 
9 Ⅱ。 Ⅵ hrate   
By@ the@ same@ method ， T]@can@ be@ computed ， which@ indicates@ the 
average@ growth@ speed@ of@ICTs ， Based@ on@ the@ data@from@ World 
Development@Indicator@(WDI) ， the@value@ofMIPIM@in@28@selected 
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countries@is@computed@as@the@folloWng@Fig ， 2   

Fig ・ 2.@Comparison@of@MIPIM@in@Selected@28@Countries   

High@score@of@China@reflects@its@high@ interrelation@within@ICT 
industry@and@rapid@growth@of@ICT@from@initial@time   

2.3@Measure@Convergence@with@Entropy 
MIPIM@ @@   introduced@ to@ measure@ interrCaton@ and@ average@ of 

ICT@diffusion@ in@ different@countries ， However ， MIPIM@ could@ not 

indi   ate@whether@ICT@3@ areas@are@ devCoping@ in@ b8ance,@ @@   only 

one@ or@ two@ areas@ are@ developing@ rapidly@ but@ others@ are@ in 

stagnaton,@ the@ system@ would@ be@ fragie   Based on the v8ue of 
MIPIM,new  v ㎡ able 一 entropy  isde Ⅱ nedas ぬ Ⅱ owing     

，， 区 p,l" 吾 
Entropy@(e)@is@often@utilized@as@a@diversification@index ・ When@Pj@is 

equ3@   to@ 1.@e@has@minimum@v3ue@0     when                         ・ pn ， e”as 
maxi   um@ value@ In@ n ・ Fig ・ 3@ is@ the@ ranking@ of@entropy@ in@ 28 
countries   DevCoping countTes and developed countries are 
c Ⅰ   aFy@ in@ 2@ diferent@ groups   Chlna,s scores 町 e Ⅰ elat@vely low 

which@ implies@ China@ has@ relative@ convergence@ structure ・ Why 

China@could@m8nt8n@ is@robust@ICT@development@on@a@rCa Ⅰ     vCy 

fragi@@   structure?@T0@find@the@answer@we@have@to@deeply@look@into 
China ， s@ ICT@ industry@ focusing@ on@ China ， s@ special@ institutional   

    

  
  
  
  
  
  

Fig.@3.@Comparion@ofe@in@Se Ⅰ   cted@28@Countri   s   

3.@Empirical@Analysis 
3.1@ Result@of@PCA 
The@result@of@principal@component@analysis@is@placed@on@Table@1   

The@ @ Ⅰ rst@3@ prn0p3@   components@ share@ 3most@77%@cont Ⅱ     bu Ⅰ     on 

  

For@these@reasons@o Ⅱ   y@the@first@3@pri   ci   3@   components@(PC) ， PC; ， 

PC3)@ are@ selected@ as@ representation@ of@the@ original@ factors ， With 

th@@   method@ the@ number@ of@vaFab@   s@ @@   reduced@ grea Ⅰ   Y@@ whi   h 

could@ make@ regresSon@ an3ys@@   Smp@@   to@ find@ the@ key@ factors 
affect@ICT@diffusion@ in@China ，   

Ta Ⅰ   e@1@Descri   ti   e@Statistics@of@Selected@Pri   cipal@Components         
PC, 7 ㏄ 5 47@ 30% 47 3 ㏄ 乃 

  2933 19@56% 66@86% 

  1@ 500 l00 ㏄ れ 76@86% 

  0894 5@ 96% 82 82 が。 

Table@2@Weight@of@Variables@in@Selected@principal@Components 

PC@i PC     PC     0@ 197 -0210 -0209   0282 -0 149 0  143   0 241 0269 0205 

GDP@per@capita@(US$@PPPs) 0339 -0 160 0063   0262 -0268 -0250   0 260 0268 0208   0 359 0022 0 097   0 353 0077 0 058   0 277 0359 0099   -0@ 165 0@ 194 0 560   0 263 -0078 -0 373   0 076 0 %7 -0 320   0 056 0484 -0 252   0 330 -0077 0078   -0  166 0 269 -0 371 

3.2@Result@of@Principal@Component@Regression@and 
Interpretation 
To@find@the@corrCa@on@ between@ instiuton3@   systems@and@ ICT 
d 冊 usion,  stepwise  mu Ⅲ ple  regression  ana@ysis  with  ぬ rward 
selection  method  isapplied.Explained  variableispenetrat@on(Per 
1000  people)ofonelCT  area;explanato ツ variablesarescoresof 
PC,,PC2, ㎝ a  PC, in  28  counthhes 皿 d  otherICT  penetration. I1 

canbedevelopedas 飴 Howvs: 
ln は吟 二刀 +a Ⅱ + Ⅱ 2+cK,+ Ⅲ n は Ⅰ + 引 n は円 +fD 
D:Dummyv ㎡ able. 
Result@is@summarized@in@Table@3.@By@forward@selection@method ・   

varab Ⅰ   s@ that@ are@ not@ stats Ⅰ     c3ly@ Sgnificant@ would@ be@ de@   ted 

automa Ⅰ     c8ly ・ The@resu Ⅰ   CeaFy@ demonstrates@ factors@that@affect 

ICTdi 血 Sion   

Table@3@Result@of@Multiple@RegresSons 
In@PC@=@2@673@+@0@288@PC                                                                           0@ ア / Ⅰ @   -0980 

(503)@ (6 14) (-3  54)             (6 ㏄ ) (561)   

In@Inter@=@2@072@+@0@ 145PC,@+@0@3141n@PC-1+@0@2751n@MP-1+@0@675D                 =0957 

(471)@ (377) (265) (377) (469)     0 イ / Ⅰ @.-0906 

(213)@ (-378) (830) (-5・   

For@PCs,@three@dimenSons@of@instiu Ⅰ     on3@   systems@would@affect 
@s@ d@fuSon   PC, has ac Ⅰ     ve effect, however, PC, which       

represent@ social@ and@ business@ flexibility@ and@ PC3@which@ implies 
influence@ of@ popula Ⅰ     on@ have@ nega Ⅰ     ve@ effects   It is easy to 

understand@trade@off@rCaton@between@popu ⅠⅠ     on@and@PC@d@fuSon   

however,@why@soC3@   and@buSness@Texibiiy@has@nega Ⅰ     ve@effect@to 

diffusion?@ It@needs@to@be                                                         Also  the 
greater@ weight@ variable@ of@ Internet@ demonstrates@ the@ strong 
                            0 す               and PCs diffusion. "Network is 

  

The@result@can@improve@it@is@correct   

For@ Ⅰ   ternet ， PC]@ still@ has@ acti   e@ effect ． In@ the@ same@time@ PCs 

and@ MPs@ diffusion@ also@ have@ conspicuous@ active@ effect ， It@could 

prove@that@as@the@termi   3@   of@ Ⅰ   ternet,@ PCs@and@ MPs@have@strong 

interr0   a Ⅰ     on@to@ Internet ， 

For@ MPs,@ the@ greatest@ coeffici   nt@ of@ Internet@ demonstrates 
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strongest correlation of！nternet and MPs comparing to others ， 
however ， PC)@ which@ i   plies@ national@ ICT@ environment@ and 
soCo-econom@@   devCopment@ l   vC@   become@ nega Ⅰ     ve   It seems 

paradox ， It@is@greeted@that@high@ ICT@and@economic@ level@ should 
have@active@effect@to@MPs@diffusion ・ Why@the@result@demonstrates 

the@contrary?@It@8so@needs@to@be@i   terpreted   

As@ we@ discussed@ before ， 2nd@ principal@ component@ (PCz) 
implicates@social@and@business@efficiency@and@flexibility ・ For@firms 

or@ government@ to@ increase@ buSness@ effic*   ncy,@ not@ only@ IT 
investment@but@also@intangible@asset@investment@is@required@(Erik 
Brynjolfsson ・ 2003) ， The@quantity@of@these@two@investments@can@be 

demonstrated  ㏄ 卸 lo ㎡ ng  Ⅱ 9.  4                                     
indi   ates@ that@ compare@ to@ hardware@ investment ，   investment to 

construct@digital@organization@is@much@more@important@to@increase 
efficiency｛r’lexibility ・ These（nvestments‖re（ncluding》raining 

expenditure ， and@etc ・ The@relation@of@hardware@investment ， digital 

organization@ investment ， and@ efficiency@can@ be@ demonstrated@ as 
Fig.4   

IT…apital lgo 

Technology complements             

Intangibles 
Organizational 
㏄ SetS inCuding 
hum ㎝ capital 
business  p ァ ocess 
た ⅡⅡ dcullu Ⅰ e 

75% 

Fi   ， 4.@Quantiti   s@of@IntangFe@Investment@and@Hardware@Investment ・ 

The Ⅰ   tter     Pa Ⅰ aadox           that ICT environment and 

socio-economic@development@level@ have@active@effect@to@PCs@and 
Internet@ 4ffusi   n@ but@ negati   e@ effect@ to@ MPs@ 4ffusi   n ・ Before 

explaining@that ， we@find@the@fact@that@weight@variable@oflnINT-i@in 
the@ regresSon@ functon@ @@   conspi   uous,@ whi   h@ means@ Internet 

diffusion@ has@ strong@ active@ impact@ on@ MPs ， diffusion ， PC)@ has 

negatve@ v3ue@ in@the@regresSon@ func Ⅰ     on,@ whi   h@ means@ naton's 

ICT@environment@does@not@have@diect@in Ⅰ uence@to@mobi Ⅰ   phone 
diffusion ， However ， because PC) has active impact to Internet 

diffusion@and@Internet@diffusion@has@strong@active@effect@to@mobile 
phone@ diffusion ， PC]@ should@ have                                       to mobile 

phones@diffusion@via@the@cycle@like@Fig ・ 5         
      
  

        XZ  Pc Ⅰ "  Ⅰ cT                    
 

 
 

 
 

  

 
 

system　   fluen0ng！CT‥ Ⅰ   fusi   n ・ 

Meanwhile ， results@ of@ statistical@ calculation@ improved@ the 

observati   n@ that@ not@ on Ⅰ   @@   Chi   a,@ but@ 8so@ @@   other@ countri   s ，   

Inte 血 elah0nofw 亜 hin  ICT  indust け issigni Ⅱ c 荻 lt   

Based on this fact ・   we could define the ICT development 

trajectory@by@PC@i@and@ MIPIM ・ The@plot@of@PC@i@ and@ MIPIM@ are 

illustrated@ in@ Fig ，       Th@   figure suggested that Chi   a ， s ICT 
industry still have conspicuous potential to grow ， via high 
productive@development@(high@MIPIM) ， it@will@evolve@to@high@level 
in@the@near@future   

Ln  O 臼 Y  ニ 0.144  -0.018DlPC  l-0.069(I-D  ,)PC  @  a 迎が 二 0.799 
(27.12)@(-9.17) (-4.94) 

Dl:Dummyv ㎡ ab@e,Thaltand 卸 dM 引 aysia Ⅰ 0 ， othercountrles=  l   

一 " " "-     ""   一     "  一   

  Ⅰ・ ，， """,V 
  
  
      
  
  

・   "",.," ㌦ ".;,, ハ """"         

    

      

Fig.6.DevelopmentTrajectory  ofICT. 

3.3，hina's‾roducti   e‖ndヽesilientヾtructure 
Single〉egression‖nalysis（s‖pplied》o’ind…orrelation｜etween 
MIPIM@and@productivity ・ Growth@rate@of@3@ ICT@fields@from@ 1998 

to@2002@are@averaged@to@represent@tot@@   image@of@ICT@productviy ・ 

we@call@it@GR@   ICT ・ MIPIM@is@explanatory@variable@to@predict@it   

The@ result@ is@ displayed@ on@ the@ Fig ， 7   It demonstrates that for 

almost@ countries ， MIPIM@ contributes@ to@ their@ ICT@development   

Therefore@ China's@ astonihing@growth@ among@PCs,@ Internet,@ and 
mobile｝hones‖ttributes》o（ts》ight〕ink『ithin！CT（ndustry ， 

  

(-14.25)@ (8@09) (.294) 
D@ Dummy@variable@for@Russia ， Thailand ， and@Malaysia ・   
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Fig ・ 5.@Relation@ofICT@Environment@and@ICT@Diffusion   

Fig ・ 7.ヽelation｜etween｀IPIM‖nd！CT；rowth   

3.3  ICT  DeveIopmentTrajectory．epicted by‾Ci 
andMIPIM 

The relation of convergence (entropy) and productivity 
(MIPIM)@can@be@illustrated@by@the@Fig ・ 8 ， which@ is@based@on@the 

single@regression@analysis@ofMIPIM@and@e   
  

Through@the@foregoing@muliple@regresSon,@ we@di   covered@the 
factors@whi   h@ could@ i   Luence@ ICT@diffuSon   PC)”as significant 

e Ⅱも ctto  the  d Ⅱ 而 sion                in  all 3  lCT                               PCi 
could@be@appropFate@vaFab@@   which@could@ represent@instiuton3   
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Fig ・ 8. Relation between e and MIPIM in 28 Selected 

Countries ・ 

In@the@both@two@routes@MIPIM@which@ @   ply@high@productivity 
has@c@   ar@trade@off@r0a@on@to@entropy@whi   h@suggests@convergence 

of@structure ・ Therefore@in@China ， s@case ， it@is@secure@to@say@China ， s 

high                             in ICT diffusion determined by the high 

inte 血 e@a Ⅱ onw れ hinICT  3 打 d  れ sc0nveLgentlCT  st Ⅱ uctu ァ e   

3.4，hina'sヽesilience》o・xternal，hanges 
The@ foregoing@ an3ySs@ Ceary@ demonstrates@ the@ convergent 
structure@would@have@ac Ⅰ     ve@effect@to@ICT@devCopment ・ HoweveF@ 

there@ will@ be@ another@ question@ of@ convergent@ structure@ which 
suggests@ the@ unb3ance ・ A@@   the@ devCoped@ countFes@ whose 

resilience to external changes is relatively strong are all in the 
group@of@high@entropy ， Focusing@on@China ， s@case ， one@can@have@a 

question ， would@ China@ will@ be@ resilient@ to@ external@ changes? 

Index@of@Political@stability@and@lack@of@violence@(PoL)@is@selected 
to@ represent@ abiiy@ to@ soC3@   cri   es,@ and@ regresSon@ an8ySs@ i   

applied ・ The〉esult（s《hown｛n》he：ig ， 9   

POL@=@2.576@+@ 1677.432X+@ 1.819D ad ぴ ・が 二 0 ・ 782 
(4.71)@ (6.13)@ (3.85) 

D:D"" ㎜ y" ㎡ "b №                                                                                                     
  

      
    
竜 0.50   

  
  
五 -0.50 

  
下 @00 
    
ど -t.50 

 
 
 
 
 
       

      

      

Fig.@9.@R Ⅰ   a Ⅰ     on@ between@e@and@ External@SoCal@Changes@in@28 

Selected@Countries ， 

Convergent@structure@Kow@entropy)@wil@bFng@rCatvCy@fragie 
ability@against@social@changes ， However@in@this@analysis ， China@is 

the@exception ， Although@ it@has@relatively@low@score@of@entropy@ it 
stll@diplays@robust@reS     Ⅰ     ence@ag3nst@polii   3@   cFSs   

There@ is@actual@ evidence@that@ can@ also@ demonstrate@ China ， s@ ICT 

reSli   nce against soC3   changes     criical polii   8   crisis 

happened@ in@ China@ 1989 ， China ， s@ GDP@ growth@ rate@ decreased 

什 om Ⅰ 989- Ⅰ， 99 Ⅰ， unexpectedly, its ICT industry was still 

developing@rapidly@in@these@years@just@like@nothing@had@happened   

3.5@ Institutional@ Sources@ of@ China's@ Sustainable 
ICT@Growth 
In@China ， the@government@is@not@only@the@policy@maker@but@also 
a@player@in@ICT@industry@because@government@holds@stock@of@many 
firms@and@there@are@so@many@large@state@owned@enterprses@in@thi   

Industry ・ Government@combines@the@3@fields@of@ICT@into@a@whole ， 

  

China ， s@ ICT@ development ， it@ seems@ successful@ to@ reduce@ the 

negative@ effect@ of@ convergence@ and@ promote@ productivity ・ By 
doing@so ， the@channels@of@information@exchanges ， co-ordinations ， 

technology spillovers 億 ire broadened   Therefore, powerful 
govemmmentcould  be  one  oflmpo 「 杣 t め rh@gh  lnte 汀 elat@on  簗 d 

reS     Ⅰ     ence@of@China's@ICT@difuSon   

The@ environment@ surrounding@ ICT@ firms@ could@ be@ demonstrated 

like@Fig ， 10.   れ "@"" Ⅰ 一 110 れ 0  '""   

  
Fig ， 10.@ Complex@ Technological@ Web@ Suspending@ China ， s 

Interdependent@ICT@Development   

4.@Conclusion 

In@ this@ research ， both@ internal@ interrelation@ and@ external 

institutional@factors@were@analyzed@as@the@governing@factors@which 
have impact on ICT diffuSon   The ガ fbllowing findings a Ⅰ e 
obtained: 

(i)@ Hgh@MIPIM@Contri   utes@ Ⅰ 0@Hgh@Producti Ⅴ     tY     

(ii)@ PCs@ Based@ Inter-firm@ Technology@ Spillovers@ Contribute@ to 
High@Resilience; 

(iii)@ China ， s@ Sustainable@ ICT@ Growth@ Attributes@ Its@ Unique 

Instituti   n8@   Structure   
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