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lLl7 Co-evolution．ynamism｜etween！nter-fiT Ⅲ Technologyヾpillover 
and@Resilient@Institution@in@China ， s@ICT@Development 

0 挑 学事，渡辺千個 ( 東工大社会理工学 ) 

Abstract 
structure@with@respect@to@ICT@devCopment   

This@research@focuses@on@the@analysis@of@China ， s@triangle 
institutional@ structure@ between@ i   provement@of@education ， 

development@of@urbanization@and@economic demonstrate@its@fragile@or@resilient@characteristic   growth》o Based｛n‖ 回   ， "" 。 。 。 。   。   
resilient@ system@ analysis@ approach ， taking@ China's 
inst@u Ⅰ     on6@   structure@in@each@respec Ⅰ     ve@31@regions@over@the 
last@ two@ decades ， an@ empirical@ analysis@ is@ attempted@ to 

institutional@ structure ・ The@ result@ of@ empirical@ analysis   

i   dcates@ that@ there@ @@   a@ co ， evo4   ti   n@ between@ i   ter ・ firm   

沖 m 呵                                                                                                   

    
technology@ spillover@ and@ resilient@ institution@ in@ China ， s 

conspi   uous@ICT@dev0opment   Figure 1.．ynamism between Urbanization ， Economic“rowth ， High 
Education@and@Dependency@on@Informa Ⅰ     za Ⅰ     on@in@China   

1.@ Introduction 

Whi Ⅰ   Chi   a@ has@ been@ demonstra Ⅰ     ng@ a@ conspiuous@ 2.@ CyCial@ Dynamim@ between@ GDP@ per@ Capia, 
economic@growth,@it@incorporates@institutional@fragility ・ The Educati   n@and@Urbani   ati   n 

major@ source@ of@ this@ fragility@ can@ be@ attributed@ to@ its@ 2.1@Structure@of@Cyclical@Dynamism 
tranSti   n@@   state@ of@ its@ Ⅰ   ng@ Ⅰ   sti   g@ i   stituti   n@@   system Figure@ 2@ demonstrates@ the@ cyclical@ dynamism 
including@ shifting@ to@ market@ economy ， rapid@ structure@ between@ GDP@ per@ capita ， education@ and 
industrialization@ and@ urbanization ， as@ well@ as@ dramatic@ urbanization ， a ， B ， y@ represent@ the@ elasticity@ between 

reforms@of@its@educational@system   庁 imgle  inst れ u 百 ona@ %ctors  respec Ⅱ vely, MIVEU  (Mutual 

Chinese@government@has@made@every@effort@in@shifting@ Interdependency@between@GDP@per@capita ， Education@and 
this@ fragile@ institutional@ system@ to@ resilient@ one@ by@ Urbanization:@ apy)@represents@productivity@of@the@cyclical 
introducing@comprehensive@informatization@strategy ， Thus ， structure@ and@ entropy@ (e)@ represents@ resilience@ of@ the 
Chi   a's@i   forma Ⅰ     za@on@trajectory@can@be@i   terpreted@to@be cyclical《tructure   
subject@to@its@institutional@fragility@indigenous@to@its@unique 
t@ang Ⅰ   structure@ between@ educa Ⅰ     on,@ urban Ⅰ   at@   n@ and@ (1)@CyC   Ⅰ   al@structure-E Ⅰ   sti   Ⅰ   y@(a,@P,y) 

economlcgroMh   

Figure@ 1@ demonstrates@ the@ dynamism@ between 
urbanization ， economic@ growth ， high@ education@ and 
dependency@on@informatization@in@China ， During@the@period 

ofthe  plmning  economy  move  丘 om  ㎜ al to  urban  荻 ea 
Urban 乾 a 廿 on(U) 

was@strictly@prohibited ， rural@people@were@restrained@in@rural 
area@ with@ poor@ education@ and@ low@ income ・ While@ this Education@(E) 

impediment@ has@ removed@ and@ move@ from@ rural@ to@ urban 
area@has@been@principally@encouraged@as@ market@economy 

  

月 

emerged ・ People@go@to@big@cities@getting@good@education ， job Fgure・   4   Dynamsmヾtructure｜etween；DP 
opportunities@ and@ earning@ high@ income ・ This@ process@ of per@capita ・ Education@and@Urbanization   

urbani a Ⅰ     on@ cont Ⅱ     butes@ to@ econom@@   growth,@ ag3n 
contri   utes@ to@ improvement@ of@educati   n@ and@ a@ Ⅴ     rtuous@ (2)@Producti   iy@of@the@cyCi   4@   structure 
cyc Ⅰ   of@ins Ⅰ     tu Ⅰ     on@@   structure@between@econom@@   growth, lnE  Ⅰ lnA  +  aInV.@ 

education@and@urbanization@ is@ formed ， It@could@be@assumed InU  巨 lnB  +  BInE.@ 

that@ co-evolutionary@ relationship@ between@ this@ unique Ⅰ   V@=@ Ⅰ   C@+@y Ⅰ   U ・ i 

i   stituti   n@@   structure@ and@ acti   ated@ i   ter-firm@ techno Ⅰ   gy 5@n E タ 一一 g@n ひ a  ln  Ⅰ   
spillover@plays@a@significant@role@in@accelerating@enhancing   グ Ⅰ   

ば 一 一   aln       グ ， 一 。 @  alnE, 一 別 n[/, 
funct Ⅰ   naity@of@ Ⅰ   forma Ⅰ     zati   n@and@reSli   nce@of@@   stiu Ⅰ     on 

in@ China ， Under@ such@ circumstances ， dependency@ on 

infbrmatization@constructs@China ， s@unique@institutional 
MrVEU  二郎 Y Ⅰ一一一・一 8@nE  d@  8@n/.  -  n a@  机 nE.  ひ -  -. n 一 ㎝ n ひ Ⅱ - ・ 
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'" 「 """ @                                                                                     

(3)@ReSli   nce@of@the@cycli   4@   structure@-@Entropy@(e) 

    
Here, ソ representsV,E  and  U,rrepresentstime  series, 

  

      " 一一一 0,4, タ + グ， Ⅰ + タ + グ，ば + フ + グ   E@-i 

2.2@Empirical@Analysis 
Using@ national@ level@ time@ series@ data@ 1978-2003 ， 

assuming  n, 軋 Y  as 伍 nction  oftime  f,given  l978  =  0 ， we 
make@ regression@ analysis@ to@ get@ elasticities@ and@ further 
compute@ productivity@ and@ entropy ， Based@ on@ the@ analysis 
result@we@can@evaluate@the@productivity@and@resilience@of@the 
institution@structure@for@the@sustainable@development   

(1)@Elasticity 
a ・ Easticity@ofGDP@per@caPta@to@educati   n@(V@to@E) 

  

hnE  Ⅰ lnA  +  a  In ト Ⅰ @ " 二三 ";,, 
l 一 0 

  
  
  a (t)  =  1.642  一 0.002tf,+  6. 1lE 一 lo5t3 
  
  
  
  
  
  
l@79  l Ⅰ @@  l ⅠⅠ 3  l Ⅰ 4%  @ ㏄ @  l Ⅰ @ Ⅰ l Ⅰ g@  @ ⅠⅠ 3  @ ⅠⅡ l ⅠⅠ 7  l 舶 9  ⅠⅠ O@  IO ㏄ 

Figure3.Trendin  E 捺 s Ⅰ cityofV  to  E  inChina(197p つ 00 り   

b ， E Ⅰ   sti   ity@of@educati   n@to@urba Ⅰ     zati   n@(E@to@U) 
  

Ⅰ   U@=@ Ⅰ   B@+@RnE ， i 仲 @v 
年 0 

    
Figure4.TrendinE は stici け ofE  to Ⅲ inChina げク 79 つ 003). 

C.EIaStiCity  OfUrbanization  to  GDP  perCap 竹 a  (U  to  V) 
  

InV@=@InC@+@ylnU-i ，二三。 ，， ' 

0 ． 0003t4 一 8.8E 一 06t5 + 1. l2E 一 07t6     

  

Figure@5.@Trend@in@Elasticity@of@I)@to@V@in@China@(1979-2003)   

(2)@Productivity 

  

  
  

  
    

Figure・ 

Educ ㎡ 0nandUrbani ぬ tioninChina げクル -2%3)   

(3)@Entropy 

Figure@7.@TYend@in@Entropy@between@GDP@per@capia.@Education 
andゞrbanization（n，hina・ ， 

2.3！mp Ⅰ     ca Ⅰ     ons｛f・mpi   i   al、na Ⅰ   s Ⅰ   

(i@)@ Produc Ⅰ     viy@contnues@to@increase   

く 五 )  However, en 廿 opy  s ぬ gn な tesmd  indicatesa  廿 end 
in@slight@decrease@from@2000   

(iii)@ These@ demonstrate@ the@ trade-off@ between 
produc Ⅰ     viy@and@reSli   nce   

3.@Informatization@Trajectory 
， Measurement@oflnformatization@Index@over@the@period 

of@1984-2003 
3.1@Explanation@of@Information@Index 
Informatization@ index@ is@a@weighted@average@ index@ of 

six@ factors:@ (i)@ Exploiting@ and@ using@ of@ information 
resources;@(ii)@Building@of@information@net;@(iii)@Application 
of  ln 飴 rmation  technoIogy; (jv)  In ぬ rmation  products  md 
ser Ⅴ     c Ⅰ     (v)@ Human@ resources@ of@ i   formati   at@   Ⅰ     ( Ⅴ     ) 

Development@of@informatization@environment ・ Weights@are 

identified@ by@ Delphi@ Method ， Figure@ 8@ demonstrates@ the 
national@informatization@index@of@China@(1995-2000) ， it@was 

measured@ by@ China@ Informatization@ Evaluation@ Center@ in 
2002@year ， 

  

I, yw, Ⅹ， 幸 15% ズ， +16% あ +18% あ + は % あ + 
  20%@Xs@+@W/oXe 

    
  

  
S@ 30 
  
  
  

  
l9 Ⅰ 5                                 2000 

Fl ロ "" 8. N""0" 杣 In あ rIn も " 接 a"0 Ⅰ I Ⅰ de Ⅹ 0 Ⅰ Chi 皿も 
乙 9% け彦 卯減 ． 

3.2@ Regional@ Identify@ and@ Cross@ Regional@ Regression 
Analysis@of@31@Regions 
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Using@regional@infonnatization@index@of@31@regions@by 
regresSon@an4ys@@   we@try@to@get@cross@data@func Ⅰ     on@I@=@I@(V, 

E ， U) ， Regi   n@@   characterit@   @@   i   entified@first Ⅰ   as@figure 
9@ that@ indicates@ Beijing@ and@ Shanxi@ are@ conspicuous@ by 
using@average@data@of@1998-2000.@Then@regression@analysis 
@@   made@ as@ functi   n@ (1)@ by@ taki   g@ coeffi Ⅰ     ent@ dummy 
va ㎡ ab ㎏ (BeUin,ShmXj 二 l,others Ⅰ 0).Based  on  伍 nc Ⅱ 0n 
(1),t 杣 dng  w ㎡ 曲 tofregional GDP  percap れ a  to  c0mpute 
sync 比 on@  e け s 廿 ㎡ け of  V  to  I  ㌍ 伍 nc Ⅱ on  (2), the  何 n 引 
c ァ os5data 魚 nc Ⅱ oncanbeobta;ned  as 仙 nc Ⅱ on(3 入 

informatization@to@VEU@in@national@level@by@using@estimated 
time@trend@informatization@index ・ We@also@use@productivity 
and@entropy@to@indicate@the@fragile@or@resilient@characteristic 
of@insttution3@   structure   

4.1@Dyna ℡     sm@Structure 

Figure@ 11@ demonstrates@ the@ dynamism@ structure 
between@ informatization@ and@ VEU ， r?@ 1 ， T)@ 2 ， T]@ 3@ are 

elasticity@ of@informatization@ to@ V ， E ， U@ respectively ， the 

computing@method@of@elasticity@is@as@following@equations     

  

  

 
 

  

hnV  二軒 @nA  +  り llnV GDPper 

lnU  ⅠⅠ lnB  +  り 2lnE-l 
InV  Ⅰ 二 lnC  +  り 3InU-l 

る ln ぢ る E     

り 2 Ⅰ ln る Ⅰ "" 一 " 一 
v 

Figure@9.@Regional@Identify@by@Average@Data@of@1998-2000   

lnI ヰ 1.499+  0.25IDlnV  +  0.207(l-D)lnV  +  0.189lnE  +0. 何 3lnU  ( り 

(1.45)  (2.08)  (1.83) (1.35)  (2.5 Ⅰ ) 

a 山 ・ R,0.85l 

Ⅰ一 3" @nU る る ln7 一 " るひ 一一一 07 """" 1 U Figu ㏄ lI.DynamismStructu ㏄ betWeen   
4.2 EastiCty of Informati   ati   n to GDP per CaPta, 
Educa Ⅰ     on@and@ Urbani aton 

D:dummyv ㎡ ables,Beining,Sh ㎝ Xi 二 1,0 面 erregions=  0 
  
>15InK 

  
Y ， D¥nV 

Synchronicelastic 吋 ， 0.25@,  刊 Ⅰ一 刀。 K +  0.207 ネ 三市 ""j, /, 
    

幸 0 ・ 210 (2) 
D:@dummy@variables ， Beijing ， Shanxi     l,0 市 erreglons Ⅰ 0 

In@I@=@ 1.499@+@0.2101n@V@+@0.1891n@E@+@0.4431n@U く 3) 

3.3@Increase@Tme@Trend@ Effect 

Using model of logistic growth with a dyna Ⅲ     c 

carrying@capacity@(as@equation@(6))@to@compute@elasticity@T]@i   

rs@2 ， T;@3 、 Figures@12-14@demonstrate@the@results   

八 ， ( Ⅰ ) 幸 @ (6)   
K(I) 

穿 ， 甜 ㈹ 叩 - 手㈱ ) 篭 土ユ二 %,/,*U-%:n2) 
Using@equation@(3)@and@increase@time@trend@effect ， 

func Ⅰ     on@(4)@can@be@obtained   

@nI. 亡 A+0.2lolnV.+0.l89@nE 。 +0.443lnU.+ ⅠⅠ (4 Ⅰ 

(t: 1984 Ⅰ 1) @@1@                                                 
Using@f@loWng@equations@to@indentify@A@and@X ， 
lnI1995 年 @n  Ⅰ (1995 Ⅰ 「Ⅰ 
ln  Ⅰ 2000  目 ln  Ⅰ (2000) 

Based@on@above@computing ， we@can@get@A@=@ ， 0.205 ， ， k 

二 0 ． 133, so  thennaItime  甘 end  in ぬ matizat@on  億 nction  尽 
function@ (5) ， and@ Figure@ 10@ demonstrates@ this@ estimated 

time 甘 end 丘 tswlththeprimary 甘 endver ノ w 引 I   
@n@l ニ ・ 

  

  

    

Figure@12.@Trend@in@Elasticity@of@I@to@V@(1984-2003) ， 

  
  

り 2         

  
  

    

Figure@13.@Trend@in@Elasticity@of@I@to@E@(1984-2003) ， 

 
 

          り 3                                   

Figure@14.@Trend@in@Elasticity@of@I@to@U@(1984-2003) ， 

l Ⅰ ヰ 4  l9 ⅠⅠ l ⅠⅠⅠ l9 Ⅰ。 l Ⅰ g Ⅰ l ⅠⅠ 4  l Ⅰ g Ⅰ l998  ヱ 。 ㏄ 2 の ヱ 

Figure@ 10.@ Time@ Trend@ of@ National@ informatization@ Index 

(1 タ 8 ィ -2 Ⅰのり   

4.@Ana Ⅰ   sis@of@the@Influence@of@Informati   ati   n@to@VEU 

In@ this@ part ， we@ will@ analyze@ the@ influence@ of 

Implication’rom 771 ， T]・ ， TI・ 
( Ⅰ   Informa Ⅰ     za Ⅰ     on@e Ⅰ   sti   iy@to@V@con Ⅰ     nued@to@i   crease 

consistently@by@1993   

(ii)@Dramatic@advancement@of@Inf ． in@the@middle@to@the 

later@half@of@the@1990s@was@not@well@incorporated@in@V ， 
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(iii)@on@the@basis@of@the@learning@exercise@in@the@later@half 
of@the@ 1990s ， the@ effect@ of@Inf ・ incorporated@ in@ V ， 

仕 om  2000   

(iv)@Advancement@of@Inf ・ did@not@provide@strong@influence 
to@ urbanization@ by@ 1993@ (elasticity@ was@ almost 
stable) ・ 

(v)@Influence@of@Inf ， to@urbanization@dramatically@increased 
from@ the@ middle@ to@ the@ later@ half@ of@ the@ 1990s 
(0asti   iy@drama@c8ly@increased)   

(vi)@ Due@ to@ advancement@ of@ Inf ・ ， motivation@ to@ rural 
people@to@move@to@urban@area@decreased@from@the@end 
of@1990s@(elasticity@decreased)   

(vii)@Advancement@of@Inf ， stimulated@education ， 

(Vi@@   Due@to@decrease@in@motva Ⅰ     on@to@move@to@urban@area 
in@the@2000s ， influence@of@Inf ． to@education@decreased 

(elasticity@decreased)   

4.3‾roductivity‖nd・ntropy       

  

Figure@15.@Trend@in@Productivity@of@Informatization@to@VEU@(1984-2003) ， 

  
      

  
    
    

  

  

      

Figure@16.@Trend@in@Entropy@oflnformatization@to@VEU@(1984-2003) ，   

Implication’rom｝roductivity‖nd‘ntropy 
(i@)@Producti   ity@genera   Ⅰ   conti   ued@to@i   crease   

(ii)．ue》o‥ifferences｛f》he［agnitude｛f（mpacts｛f 
Informati ati   n@ on@ V ・ E ・ U@ dependi   g@ on@ three 

peh0ds, en 甘 Dpy  changed  且 Dm  diverH け (the  伍 rst 
period)@ to@ convergence@ (the@ second@ period)@ and 
again@slight@diversity@(the@third@period)   

(iii) As a consequence of》he divergence trend in the 
third@period ， productivity@change@to@slight@decrease 

in@the@end@of@the@third@period   

5.@ Co ・ evolution@ between@ Institutional@ Structure@ and 
Inter ， firm@Techno Ⅰ   gy@SFl Ⅰ   ver 

Based@ on@ foregoing@ analysis ， in@ order@to@ analyze@ the 
co-evolu Ⅰ     on@ between@ instiu Ⅰ     onal@ structure@ and@ inter-H Ⅰ rm 

spillover ， industries@of@PC ， internet@and@mobile@phone@are 

taken@as@they@developed@dramatically@in@China ， Figure@17 

demonstrates@the@quantitative@analysis@result@of@selected@20 
firms ・ It@ can@ be@ found@ that@ product@ diversification@ is@ an 

obvi   us@ trend@ @@   Chi   a's@ ICT@ i   dustry ・ More@ and@ more 

firms@ diversify@ theirs@ product@ line@ which@ expedite 

techno Ⅰ   gy@spillover@with@@   ICT@i   dustry ， Due@to@the@robust 
effect@of@informa Ⅰ     za Ⅰ     on@to@VEU,@there@exit@a@co-evolution 

「 e@a 甘 UOnShip between InStltutlon S け Ⅰ CtU 「 e 卸 ld lnte 「 - Ⅱ r 血 
technology@spillover ・ 

    

 
 
 
 

Single  PC  producer 
  

  
      
  Information  Indus 

  oT ㏄ 亘キ ! 
缶 Ⅰ 杖 W Ⅰ     

    
  

Single               
p Ⅰ OOduce Ⅰ 

Singleln Ⅰ e Ⅰ net 
producer 

Fgure・   a ， s｀ajor！CT：rms   

6.@Conclusion 
(i)@ China@ has@ been@ demonstrating@ a@ conspicuous 
economic@growth   

K     Ⅰ   Th@@   can@ be@ attYbuted@ to@ is@ uni   ue@ @   stituton3   

structure…haracteYzed｜y〃 ・ E ， U《tructure ， 

Ki@@   Advancement@ of@ informa Ⅰ     zaton@ acce Ⅰ   rates@ the 

economic@growth   

0v)  The  co Ⅱ 廿 ibuHng  e Ⅱ 乙 ct  of  in 驚 ma 廿ぬ廿 on  to  VEU 
balances@the@development@of@triangle@factors ， slows 

down@the@fragile@trend@of@institution@to@keep@it@not@so 
convergence ， though〃 ・ E ， U‥evelopment…hanged》o 
slight@fragile@structure@from@2000   

(v)@ There@ exist@ a@ co-evolution@ relationship@ between 
institution@ structure@ and@ inter ・ firm@ technology 

spillover ・ 
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