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UHI?dESE TECHkCLOGY POLICY IN THE 1990s  

I S u b r a h n a n i a n  

1. I n t r o d u c t i o n  . - . . . . . . . . . 

T h i s  p a p e r  a n a l y s e s  some e l e inen t s  i n  s c i ~ ~ l c e  and t e c h n o l o g y  p o l i c y  

which i n f l u e n c e  t h e  e n v i r o n m e n t  f o r  t e c h n o l o g i c a l  i n n o v a t i o n  as  d i s t i n c t  f rom 

s c i e n t i f i c  advance  i n  China.  I n  a s o c i a l i s t  economy t h e  innov .? t ion  p r o c e s s  

i s  ma in ly  s e t  i n  mot ion  by a g e n c i e s  g e n e r a t i n g  and u t i l i s i n g  t echno log ica3 .  

knowledge i n  t e r m s  o f  p l a n n e d  a l l o c a t i o n  and c o o r d i n a t i o n  o f  r e s e a r c h  and 

development (R&D) and i n d u s t r i a l  r e s o u r c e s  by t h e  S t a t e .  A n a l y t i c a l  i s s u e s  

c o n c e r n i n g  C h i n e s e  t e c h n o l o g y  p o l i c y  may, t h e r e f o r e ,  have t o  be t a c k l e d  a t  

t h e  l e v e l s  o f  p l a n n i n g ,  o r g a n i s a t i o n  and management o f  R&D i n s t i t u t i o n s ,  

However, Ch ina  t o d a y  i s  i n  t h e  tempo o f  r e s t r u c t u r i n g  ' the  n a t i i l n a l  economy 

€ 0  as t o  d e v e l o p  t h e  f o r c e s  of  p r o d u c t i o n  i n c l u d i n g  t e c h n o l o g y  f o r  s o c i a l i s t  

n o d e r n i s a t i o n  by a s t a b l i s h i n g  "correct,' r e l a t i o n s  o f  p r o d u c t i o n .  The r a f o r m  

of t h e  economic s t r u c t u r e  i s  aimed a t  c o r r e c t i n g  some i m b a l a n c e s  c r e a t e d  by 

t h e  " l e f t  e r r o r s . .  o f  t h e  e a r l i e r  p e r i o d s  and a t  d e v o l o p i n q  commodity produc- 

t i o n s  and exchange ,  and  o p e n i n g  t o  t h e  o u t s i d e  world.  Tho a p p r o a c h  i s  t o  

i n t e g r a t e  t h e  law o f  v a l u e ,  r e g u l a t o r y  r o l e  o f  m a r k e t ,  :ad p romot ion  o f  

i n d i v i d u a l  economy w i t h  s o c i a l i s t  p l a n n i n g .  I n  vicm o f  t h e s o  c h a n p s  

t e c h n o l o g i c a l  i n n o v a t i o n  i l i i l l  b e  i n c r e a s i n g l y  i n f l u e n c e d  by marke t  f o r c e s  

such a s  c o m p e t i t i u n ,  p r i v a t e  ( i n s t i t u t i o n a l j  o w n e r s h i p  o f  knowlodge,  and 

p r o f i t s .  The c e n t r a l  p o l i c y  i s s u e  f o r  a n a l y s i s  w i l l  a c c o r d i n g l y  be t h e  

S t a t e ' s  t e c h n o l o g y  s t r a t e g y  f o r  i n f l u o n c i r q  t h a  e n v i r o n m e n t  f o r  i n n o v a t i o n s .  

The s i g n i f i c e n c e  o f  a s t r a t e g y  f o r  t e c h n o l o g i c a l  t r a n s f o r m a t i o n  

and i t s  c l o s e  c o r r e s p o n d e n c e  w i t h  t h e  more g e n e r a l  deve lopmen t  s t r a t e g y  

is t o o  o b v i o u s  t o  be  u n d e r l i n e d  h e r e .  The h i s t o r i o g r a p h  o f  economic 



development  i n  China  can  be r e a d  i n  cerme o f  a  : ' p o l i c y  cycle : :  s w i n r i n g  w i t h  

s h i f t s  i n  development  s t r a t e g y .  I n  t h e  1 i t e r a t u r J f o u r  d i s t i n c t  phases  

I \ i n  economic development  i n  hlew Ch ina  have been i d e n t i f i e d ,  v i z .  \ a ;  s o c i a l i s t  

t r a n s f o r m a t i o n  u n t i l  1956 ,  ( b :  s o c i d i s t  c o n s t r u c t i o n  ootwsen 1956  and 1966, 

\ c ;  t h e  c u l t u r a l  r e v o l u t i o n  between 1966 and 1967 ,  and ( d )  s o c i a l i s t  rnoiierni- 

s a t i o n  t h o r e a f t o r .  To t h e  e x t e n t  t h a t  t h e r e  i s  an i n t i m a t e  i n t e r . , r e l a t i o n s h i p  

be tween economic i n s t i t u t i o n s  and t n c h n o l o g i c a l  d s v c l o p m o n t , ? / t l ~ e  above periodc 

can  a l s o  s a i d  t o  have  s e e n  c o r r e s p o n d i n g  changes  i n  t e c h n o l o g y  p o l i c y  markedbj 

, a ,  t e c h n o l o g i c a l  p r o g r e s s  based  on  l a r g e - s c a l e  c a p i t a l  construction wi th  

t e c h n i c a l  a s s i s t a n c e  from t h e  S o v r e t  Unron, (b>  m u l t l - l a y e r  development  of 

t e c h n o l o g i c a l  s t r u c t u r e  based  on  : 'walking on two l e g s , '  s t r a t e g y ,  ic :  radica-  

l i s c t i o n  o f  s c i e n c e  and t e c h n o l o g y  (SErTj management w i t h  an emphas i s  on mass 

p a r t i c i p a t i o n  aimed a t  an autonomous and s e l f - r e l i a n t  development  o f  techna- 

l o g y ,  and \ d j  m o d e r n i s a t i o n  o f  t e c h n o l o g y  w i t h i n  a m u l t i - l a y e r  structure but  

w i t h  r e e m p h a s i s  on p r o f e s s i o n a l i s m  and s o p h i s t i c a t i o n  t h r o u g h  o p e n i q g  t h e  

door  t o  t h e  o u t s i d e  w o r l d  f o r  t e c h n o l o g y  i m p o r t .  

T h u s ,  t h e r e  h a s  been a  s h i f .  i n  t h e  g e n e r a l  de  ,c lopmont  s t r a t e g y  i n  

Ch ina  i n  t h e  1980s .  Correspondingly, t h e r e  h a s  been  a  s h i f t  i n  t h ~  technology 

s t r a t e g y  a s  w e l l .  The s h i f t  may h a v e ,  inter, a J i a , ,  changed c h a r a c t e r i s t i c s  

; . _ . . . _ ~ _ _ l _ _ i . . _ _ _ _ r _  ~ . . _ . _ _ . _ I _ . . .  . .  . .  . . .  

JiSeeMa liong, . New - . . . S t r a t e g y  .~. .. . - -. . .. f o r  -. . . Chinese  -. . . . . -- Economy, .. , . . - - Nelv World P r e s s ,  D a i j i n g ,  
17D30 pp.12-19. 

gThe c a s u a l  r e l a t i o n s h i p  botween economic  growth.  and  t e c h n o l o g i c a l  develop- 
ment i s  n o t  y e t  c l e a r l y  b r o u g h t  o u t  i n  t h e  l i t e r a t u r e .  The re  i s  a  wiow 
t h a t  ' 5  6 T  ark n o t  i n d e p e n d e n t  variables i n  t h o  dovelopment  p r o c e s s ;  
t h e y  a r e  p a t h e t i c a l l y  d e p e n d e n t  on  t h e  n a t u r e  o f  p o l i t i c a l  and economic 
i n s t i t u t i o n s  and on t h e  a p p r e c i a t i o n  o f  t h e  t o p  p o l i t i c a l  l e a d e r s h i p  
which i n  p r a c t i c e  means t h o  a p p r e c i a t i o n  o f  o n e ,  two o r  t t . r e e  mcn o r  
women': (See Ashok P a r t h a s a r a t h y ,  " ' T e c h n o l o g i c a l  Gr idgehaads  f o r  S e l f -  
r e l i a n t  Devclopmont: '  i n  N i c h a l e  Gibbon. e t  a l .  ( e d s ) ,  -.-- S c i e n c e ,  .- 7-echnplogy 
P o l i c y  - i n  t h e  . ..--,A 1980s  ... and . Oeyond, Longrnan, London, 1 9 8 4 ,  0.226. 



of two b a s i c  components  o f  t h e  s t r a t e g y  v i z . ,  ; i j  optimum c o m b i n a t i o n  among 

a l t e r n a t i v e  t e c h n o l o g i e s ,  and j i i ;  t h e  c h o i c e  be tween t u c h n o l o g y  i r n p r ~ r t  end 

ind igenous  t e c h n o l o g y  development. The f o c u s  o f  t h i s  pape r  i s  on o u t l i n i n g  

some f e a t u r e s  o f  t h e s e  two s t r a t e g y - a s p e c t s  o f  C h i n e s e  t e c h n o l o g y  p o l i c y  i n  

tho 1980s  by d rawing  d c ~ n p a r a t i v e  p i c t u r a  r o l c t i v e  to t h e  I n d i a n  s i t u a t i o n .  

Eoth C h i n a  and indie t  a r e  c h a r a c t e r i s r i d  by r e l a t i v a  s c a r c i t y  n f  

c a p i t a l  and abundance o f  l a b o u r  and  htmce have  been conca rncd  u ~ i t l i  t!i:.. quos- 

t i o n s  o f  c h o i c e  o f  t e c h n i q u e  and ou tpu t -mix  i n  i n d u s t r i a l  inv-:strncnt i n  o r d e r  

t o  match t h ~  g rowth  o f  income and employment. A t tompt s  have  boen madc i n  

both c o u n t r i e s  t o  e v o l v e  r a t i o n a l  t e c h n o l o g i c a l  s t r u c t u r e  f o r  t h i s  purpose .  

Theru i s  c o - e x i s t e n c e  o f  c a p i t a l . . i n t e n s i v c  l a r y  s c a l e  a l o n g  w i t h  l a b o u r -  

i n t e n s i v e  s m a l l  s c a l e  p r o d u c t i o n  and advanced a u t o m a t i u c  t o c h n i n u e s  w i t h  

., I 
semi-automated and t r a d i t i o n a l  h a n d i c r a f t  o p e r a t i o n . - J  T h i s  h a s  r a s u l t o d  i n  

a m u l t i - - l a y e r  t ; l c h n o l o g i c a i  s t r u c t u r e .  

b e s p i t e  t h o  e x i s t e n c e  o f  t c c h n o l o ~ i c a l - d u a l i s m ,  China  lias b c m  

r e l a t i v e l y  more s u c c e s s f u l  t h a n  I n d i a  i n  e s t a b l i s h i n g  i n t o r d e p o n d u n c e  betwaon 

d i f f e r e n t  s c a l e s  d f  p r o d u c t i o n .  C h i n a ' s  s t r a t c g y  of , :walking on  two logs : ;  

has no c l o s e  p a r a l l e l  i n  any o t h e r  d e v e l o p i n g  c o u n t r y .  The co-ozdinako 

r e l a t i o n s h i p  be tween t h e  two,  i n  t e r m s  of what  I s h i k a w a  c a l l c d  , ' inucs t ro@nt  

. - . . . -. . . . . . . . < . ... . . .,. . . . .. .. . . ~ .  .. . . . . . . . .  . . . .. 

!/In t e r m s  o f  c a p i t a l - l a b o u r  r a t i o s  C h i n e s e  heavy  i n d u s t r i a l  e n t e r p r i n o  
t o d a y  on  an a v e r a g e  would need  a  f i x e d  a s s e t  o f  11 ,000 yuan p e r  1 :~orker  
whereas  t h e  c o r r e s p o n d i n g  r a t i o  i s  4500 yuan i n  l i g h t  i n d u s t r i a l  e n t o r -  
p r i s s ,  1250 yuan i n  h a n d i c r a f t s ,  and 1000 yuan i n  commune and b r i g a d e  
r u n  e n t e r p r i s e s .  I n  I n d i a ,  t o o ,  t h e r e  a r e  v a r i a t i o n s  i n  c a p i t a l - l a b o u r  
r a t i o s  as be tween e n t e r p r i s e s  i n  o r g a n i s e d  and u n o r g a n i s a d  and l a r g e  
s c a l e  and s m a l l  s c a l e  s e c t o r s .  The s i m i l a r i t y  be tween t h o  two c o u n t r i e s ,  
hou~overg e n d s  h e r e .  



i nducemen t  n o c h a n i ~ r n : : . ' ~ h a s  e n s u r e d  t h a t  t c c h n o l o q i c a l  i n n o v a t i o n s  i n  t h c  

c a p i t a l - i n t e n s i v e  l a r g e - s c a l e  s e c t o r  l o a d  t o  p r o d u c t i v i t y  i n c r e a s o  o f  the 
l a b o u r . . i n t e n s i w e  s m a l l  s c a l e  s e c t o r .  Tho r a t i o n a l i z e d  i m p l e m e n t a t i o n  of the 
"wa lk ing  on  two l e g s .  s t r z t a g y  h a s  rnsnnt t h a t  t h c  r i s o  i n  t h e  o v e r a l l  capital 

i n t e n s i t y  i n  China  h a s  been  mode rat^ d c s p i t c  a  c a p i t a l  d e e p e n i n g  procoss 

i n  t h e  l a r g e  s c a l e  s ec to r . ? /  However, l e v e l  o f  th ;  c a p i t a l - l a b o u r  r a t i o  was 

h i g h  d u r i n g  i n i t i a l  y a a r s  o f  t h e  c u r r e n t  p h a s e  when t h e  c o u n t r y  r e s o r t e d  t o  

i n d i s c r i m i n a t o  i m p o r t  o f  t e c h n o l o g y  ( i n  t z r m s  o f  l a r g o  s c a l e  comple t z  plants 

on  tu rn -key  c o n t r a c t  b a s i s ) .  

'Thc r c c c n t  r o f o r n ~  f o r  restructuring t h o  economy can  bo c x p c c t c d  to 

l c a d  t o  a  r e a d j u s t m e n t  i n  t h e  c h o i c c  o f  t e c h n i q u e s .  I n  t h i s  context i t  may 

be  n o t z d  t h a t  t h e  p r o p o r t i o n  o f  c a p i t a l  c o n s t r u c t i o n  i n  t o t a l  f i x o d  inwestmont 

by s t a t e  o n t e r p r l s e s  h a s  been  on t h e  d e c l i n c ,  whorezs  t h c  invesiinc.nt i n  tech. 

n i c a l  i .nnowation and t r a n s f o r m a t i o n  i s  on t h o  i n c r e a s ~ . ~ ~  The s t r c s s  now i s  

on r e n o w z t i o n  and u p g r a d a t i o n  o r  k sy  t e c h n o l o g i e s  i n  e x i o t i n c :  p l a n t s  r a the r  

t h a n  s o t t i n g  up  new p l a n t s .  F u r t h e r ,  i n w c s t m e n t  a l l o c a t , i o n  t o d a y  i s  n o t  b a d  

e s s o n t i a l l y  on t h e  c o n s i d e r a t i o n  o f  r a i s i n g  t h c  r a t e  o f  s awinq  and qrowth by 

a p p l y i n g  t h e  c r i t e r i . o n  o f  ' : c t ~ o f f i c i e n t  o f  i nwas tmen t  e f f e c t i v c n ; s s : :  (o r  i t s  

i n v e r s o  " t h e  p e r i o d  o f  rccouprnent" j  . 2 l a  S o v i c t  s t y l e ;  i t  i s  i n  accordance  

w i t h  t h o  ncod o f  r a i s i n g  l i w i n q  s t a n d a r d s .  Tho p a t t c r n  o f  i n v e s t m o n t  under 

t h o  r c c o n t  r e fo r rn  h a s  t i l t a d  emphas i s  from heavy i n d u s t r y  and  c a p i t a l  accumu- 

l a t i o n  i n  f a v o u r  o f  l i g h t  i n d u s t r y  and  consumpt ion  goods .  
> . f - ' - " ' .  . . .  " ... . ."  ' 

.If 5. I sh ikawn ,  .'A Note on  t h e  Cho icc  o f  Technology i n  China  ,.. Jpgrnal ?p, 
D,awulopment S t u d i e s , ,  Wo1.9, No.1, Octo lmr  1972. . . . . . . . . . . .. 

p u r c h a s e  
.?/Value ( o r i g i n a l  . - . .valuej  o f  f i x e d  c a p i t o l  p a r  worker  i s  e s t i m a t e d  a t  

3157 yuan i n  1952 ,  4582 yuan i n  1 9 5 7 ,  9090 yuan i n  1 9 6 5 ,  9512 yuan i n  
1975 and 1'1425 yuan i n  1979.  (5oa 5 .  Ishi l<alua,  ! : ~ h i n & ~ c o n o m i c  Growth 
i n  PAC p e r i o d  - An Gssessmont ;' China, ,Cu,artr,ly., P , b .  94 ,  J u n a  1933.  On 
t h l  b a s i s  o f  d a t a  made a w a i l a b l i ;  i n  t h o  s t a t i s t i c a l  y e a r  book,  tll:! r a t i o  
o f  f i x e d  i n v o s t m c n t  p,sr worke r  i n  S t a t e  o n t o r p r i s e s  i n  19E3 works o u t  
t o  8267 yuan. 

/ ~ h c  p r o p o r . t i o n  o f  i n A s t m o n t  on  tcchnoloyly i n n o v a t i o n  i n  t h e  t a t a l  
i n v o s t m o n t  i n c r s a s o d  f r o ~ n  1 7  p e r  c c n t  i n  1065 t o  25 p e r  c c n t  i n  107C 
and t o  37 p e r  c e n t  i n  1933.  



A l l  t h e s c  would  h a v e  a f a v o u r n b l o  i m p c c t  o n  r a i s i n g  e m p l o y m a n t  and  

c o n s u m p t i o n  t h o u g h  i t  c a n n o t  b e  s a i d  t h a t  c h o i c e  o f  t e c h n o l o g y  i n  C h i n n  is 

now u s e d  as a n  o x p l i c i t  i n s t r u , n c n t  o f  m c a t i n q  t h s  o b j o c t i v o  o f  ,~mploynr!nt  

g e n d r a t i o n .  G w e r a l l ,  t h e  m u l t i - l a y  : t e c h n o l o g y  s t r u c ' ; u r e  strategy i n  C h i r ~ a  

h a s  b e e n  a b l e  t o  m a t c h  t h e  t w i n  a b j u c t i v c s  o f  i n d u s t r i d  g r o w t h  a n d  cmployrncnt  

g e n e r a t i o n  i n  a b c t t e r  way t h a n  I n d i a E s .  

Thu s e c o n d  a s p s c t  o f  t b x h n o l o g y  s t r a t e g y  u n d o r  c c n s i d a r a t i o n  i s  t h e  

c h o i c c  b e t w e e n  t e c h n o l o g y  i m p o r t  a n d  i n d i g ~ n e u s  a l t e r n a t i v e s .  T h i s  i s s u e  

may bu e x a m i n o d  i n  t h e  c o n t e x t  o f  ,!self-reliance" as i t  h a s  consistently b e e n  

t h e  f o r m a l  s t r a t e g y  f o r  t e c h n o l o g i c a l  d e v e l o p m e n t  i n  C h i n a .  

T h e  C h i n o s o  w o r d  f o r  s e l f - r o l i a n c o  i s  z+J>. g c n g s h e n ,  w h i c h  l i t e r a l l y  

means  , ' s t a n d i n g  o n  o n o ' s  own t o  c i ~ a n g e  a new l i f e : ' .  T h c  c o n c e p t  o r i g i n a t e d  

w i t h i n  a r e v o l u t i o n a r y  m a t r i x  o f  t h o u g h t ,  w h i c h  i n t e g r a t e d  i l a o ' s  n a t i o n a l i s m  

u i t h  L e n i n ' s  t h e o r y  o f  i m p e r i a l i s m s  was  s e t  i n  a s  a d e v e l e p m c n t  p o l i c y  i n  

t h e  1 9 5 0 s .  I n  p o l i c y  t e r m s ,  h o w e v u r ,  s e l f - r e l ~ c n c c  h a s  n c v u r  m e a n t  s d f -  

i m p o s e d  a u t a r k y .  A t  t h e  sanio  t l m e  a s  a n  I n t e g r a l  p a r t  o f  a  m u l t l - l a y e r  

s t r u c t u r e  s t r a t e g y ,  w h i c h  g l u e s  p r i o r i t y  t o  t h o  u s c  c f  d o m e s t i c  r e s o u r c e s ,  t h e  

t u c h n o l o g l c a l  s e l f - r e l i a n c e  p r c c l u d m  m a s s i v e  f o r e i o n  i n v e s t m e n t  a n d  u n q u a -  

l i f i e d  i m p o r t  a n d  a s s i m i l a t i o n  o f  f o r e i r j n  t o c h n n l c g i c a l  i n p u t s  i r i  t h o  

s o c i a l i s t  m n d e r n i s a t i o n  o f  t h o  n a t i u n a l  cconomy. A r e l e v a n t  q u e s t i o n  

a r i s e s :  l ins t h c r e  b e e n  a  s h i f t  i n  t h o  m e a n i n g  a n d  p r a c t i c a l  i m p l i c a t i o n s  

o f  t h o  'self,-reliance. p o l i c y  w i t h  t h e  r e f o r m s  f o r  e c o n o m i c  r e s t r u c t u r i n g  

:/For a  d e t a i l e d  d i s c u s s i o n  o f  , t h i s  q u e s t i o n ,  s c e  R o n a l d  C. K e i t h ,  
" C h i n a ' s  M o d e r n i s a t i o n  a n d  t h e  P o l i c y  O F  S o l f - r e l i a n c e " ,  C h i n a  jicppr?,, 
P i a r c h - A p r i l  1983, 



Taking a  l e a f  o u t  o f  t h e  "tlirm f o u n d a t i o n s , .  o f  i i a o s s  t h o u g h t s  m d  

h i s  o f f - s t a t e d  argumont t h a t  C h i n a " s  m o d e r n i s a t i o n  canriot t a k e  p l a c e  i n  isolb 

t i o n  from e x t e r n a l  t o c h n o l o g i c a i  development,?/ t h e  p r e s c n t  l e a d s r s h i p  has 

r e p u d i a k e d  ti-lo c l o s c d  dour  p ~ l i c y  f s  Lo\!?;r! d u r i n g  t h c  e a r l i e r  p e r i o d s  

( v i z . ,  t h o  G r o a t  Leap Forward and t h o  Cu l tu ra l .  Rcv i l l u t ion ) .  I t  h a s  now 

e s t a b l i s h a d  an 3pen door  p o l i c y  f o r  i m p o r t i n g  advnnced t r ichnoloyy and expand- 

i n 2  cconoinic end t e c h n o l o g i c a l  exchzngkz w i t h  c a p i t a l i s t  c u u n t r i c s .  Tlic 

i ~ m d i r n i z a t i o n  of  C h i n a ' s  i n d u s t r y ,  a g r i c u l t u r e ,  n a t i o n a l  defcnc- .  m d  sc ience  

& t e c h n o l o g y  r e q u i r e s  t h e  u t i l i z a t i o n  o f  ] . a t e s t  s c i e n t i f i c  and teci inoloi j i  

achiow~,.ments emerg ing  on a  y l o h n l  s c a l e .  The p r e s e n t  p o l i c y  i s  t o  draw t h e  

u m r l d ' s  adwancad t e c h n o l o g y  and mcthods o f  management i n c l u d i n g  tl-lose of  

c a p i t a l i c t  c o u n t r i e s .  !A s t r e t e g i c  n e a s u r s  f o r  a c c e l e r a t i n g  m o d e r n i z a t i o n  

i s  s e e n  i n  o p e n i n g  t h o  economy t o  t h e  o u t s i d a  wor ld .  I n  t e r m s  o f  - F o u r  

I - ~ o d c r n i s a i i o n s ' ~  f o r e i g n  c a p i t a l  and f o r e i g n  t e c h n o l o g y  a r e  t odny  g i v e n  a 

g r e a t e r  r o l e  t h a n  i n  t h e  p a s t  w i t h i n  t h e  o l d  m u l t i l a y e r - s t r u c t u r e  technology 

s t r a t e g y .  T h i s  h a s  l e d  t o  c o n t r a d i c t i o n  be tween t h o  need t o  c r e a t e  an 

a t t r a c t i v e  env i ronmen t  fu r  e x t e r n a l  economic r e l a t i u r ~ s  and t h e  n e ~ d  t o  main- 

t o i n  t h e  c o n t i n u i t y  o f  s e l f - r e l i a n c e .  

Thc p o m t  inoy be  i l l u s t r a t e d .  I n  t h e  r h e t o r i c  o f  m o d e r n i s a t i o n  and 

open  door  p o l i c y  a t r e n d  w a s  s e t  f o r  i n d i s c r i m i n a t e  i m p o r t  o f  technology 

i n  t h a  l n t c  l 5 7 0 ' s , ~ /  Tha t  i n  t u r r l  hcgan t o  trill upon t h e  b u d g c t ; ~ r y  and 
. . .  . .. . . . . . . . . . . . . . . . . . . , .. . . . . . . , . . . . . , . . , . . . , . . .~ .  . .~. - 

" I t  may be ment ioned h e r e  t h a t  ilao had a l s u  q u a l i f i e d  h i s  s u p p o r t  t o  t h e  
i d o a  o f  l e z r n i n g  t h e  s t r o n g  p o i n t s  o f  a l l  n a t i o n s  by s a y i n g  t h a t  "we 
must  f i r m l y  r i . J u c t  and c r i t i c i s e  a 1 1  t h c  d e c a d e n t  b o u r g e o i s  s y s t e m ,  
i d e o l o q i c a l  and ways o f  l i f e  o f  i o r o i a n  c o u n t r i e s : :  ( s e e  "On t h e  Ten - 

Major F ie lo t ions : :  i n  S e l e c t e d  Works, Vcl. V, F o r o i g n  Language P r ~ s s ,  . .. . . 
Oei j i n g ,  1977.  

Z /Th i s  i s  r e f l e c t e d  i n  t h e  t r e n d  o f  machincry  i m p o r t  u h i c h  a s  a  p ropor -  
t i o n  i n  t h e  t o t a l  i m p o r t  r o s e  f rom 15.2 por  c e n t  i n  1977 t o  17 p e r c e n t  
i n  1972 nnd f u r t h ' 3 r  t o  2 E  p e r c e n t  i n  1979. Dur ing  t h e  p e r i o d  l a r g e  
s c a l e  turn-key  c o n t r a c t s  i.0.g. Uaoshan s t e e l  and k a j i n g  petrocIicrniciils, , i  
wore s i g n o d .  I n  1978 a l o n e  c o n t r a c t s  wor th  U.S. $6400 m i l l i o n  wore 
s i g n c d  l u i t l i  f o r c i g n  e n t e r p r i s e s .  



t r a d e  d e f i c i t s  and t h a  l i m i t  of i n d i g e n o u s  t e c h n o l o g y  f o r  n s s i m i l a t i o n .  A 

r t l a d j u s t ~ i i e n t  p o l i c y  was s o o n  i n t r o d u c e d  t o  c o r r e c t  t h e  i m b a l a n c e  by crnphnsi- 

s i n g  t h e  e x p a n s i o n  and r u n o v a t i o n  o f  e x i s t i n g  p l a n t s  i n  p r e f e r e n c e  t o  s o t t i n g  

up now mgdorn , x l a n t s l  i m p o r t  o f  key i e c h n o l u q y  i n s t e a d  o f  t u rn -key  c o n t r a c t s  

f o r  complo te  p l a n t s ,  ano  i n t e g r a t i o n  o f  i m p o r t s  w i t h  e x p o r t s .  F o r e i g n  bus i -  

n e s s  however m i s r e a d  t h e  r e a d j u s t m e n t  a s  a  n e g a t i v e  r e t r e a t  o f  t h e  cpon d3or 

p o l i c y .  To d i s p e l  t h o  dciubt and a t t r a c t  f o r e i y n  b u s i n e s s ,  t h e  ~ o v e r n m a n t  

i n i t i a t e d  a number o f  l e g i s l a t i v e  measu res ,  s t r e n g t h e n e d  t h e  o r g a n i s a t i o n a l  

s e t -up ,  an0 e x t e n d e d  t a x  c o n c s s s i o n s  and  o t h e r  i n c e n t i v e s .  Today, China  i s  

i n  a wave o f  p e r f e c t i n g  economic l e g i s l a t i o n  and p r o v i d i n g  l i b c r n l  end prc-  

f e r e n t i a l  t r e a t m z n t  ( w i t h  r e g r r d  t o  t a x e s ,  p r i c e s ,  d o m e s t i c  sa!.cs, wages,  

c r o d i t ,  e t c . )  t o  irnprovo upon t h e  c l i m a t e  f o r  a t t r a c t i n g  f o r c i g n  investments 

a n d  t e c h n o l o g y  i m p o r t .  

The l e g i s l a t i v c  measu res  i n t r o d u c e d  s o  f a r  p r e s e n t  a l o n g  l ist  o f  

more t h a n  40 l aws  and d e c r o e s J / s u c h  as Law on Chinese- ,Fore ign  J o i n t . . v o n t u r e s ,  

Income Tax Law c o n c o r n i n g  J o i n t - v e n t u r e s ,  and F o r e i g n  Enterprise Tax Law. 

I n  more r e c e n t  d u y s ,  C h i n a  h a s  i n t r o d u c e d  t h e  P a t e n t  znd Trado  :'ark Law; 

and has  t a k e n  t h o  d e c i s i o n  t o  j o i n  t : ~ z  P a r i s  Conven t ion  o f  industrial i ' roporty 

and t h e  Madrid Agreement on  I n t e r n a t i o n a l  R e g i s t r a t i o n  o f  T radc  IMarl:s. 

A t tmip t s  a r e  on  t h e  a n v i l  t o w a r d s  c o d i f i c a t i o n  and p u b l i c a t i o n  o f  comilwrcial 

l a w  and p r a c t i c e s  c o n c o r n i n g  f o r e i g n  i n v e s t m e n t ,  t c c h n u l o g y  i m p o r t  and 

t 
t r a d e .  Along w i t h  t h e  l e g i s l a t i v e  inoasurcs ,  e f f o r t s  have  a l s o  been made 

t o  s i m p l i f y  administrative p r o c a d u r e s ,  t o  d e c e n t r a l i s e  a d m i n i s t r a t i v e  

power by g r a n t i n g  autonomy t o  t h e  Governri~cnts  o f  P r o v i n c e s  and  C i t y  

M u n l c i p o l i t i c s ,  m d  t o  e s t a b l i s h  i n s t i t u t i o n a l  s t r u c t u r o  t o  d c a l  w i t h  

"For a d e t z i l o d  l i s t i n g  s e e ,  ::,Cfifiiirnaals. !?reign, . . Ecpnomic ~ . . . . . . ~  Lqis$p(cipn':, 
F o r e i g n  Language P r c s s ,  Bei j i n g  , 1904. 



d x t o r n a l  e c o n o m i c  r o l a t i o n s . l i i  i i l l  t h e s e  a r e  i n t c n d e d  t o  f o s t e r  C h i n a ' s  

p o l i c y  o f  o p e n i n g  t o  t h e  j u t s i d e  w o r l d ,  t o  c x p a n d  e x t e r n a l  e c o n o m i c  and 

t o c h n o l o g i c . 1 1  o x c i i a n g e s ,  a n d  t o  s p e e d  u p  i m p o r t  o f  adv-?nced  t o c l i n s l o g y  from 

t h i !  d e v e l o p e d  m a r k e t  aconrimy c u u n t r i t . : s .  

/J c o m p a r a t i v c  l i s t i n g  ,,f i n c e n t i w c s  i n  C h i n a  nnd I n d i a  ; T a b l e  I) 

u n d e r l i n j s  t h e  r e l a t i v e l y  f l e x i b l e  p o l i c y  f r a m e u o r k  a n d  l i b e r a l  i n c o r ~ t i v c s  

i n  C h i n a  t o  a t t r a c t  f o r o i g n  i n w - s t r n o n t  znd t e c h n a l o g y  i m p o r t .  i n  C h i n 2  

F o r e i g n  f i r m s  c a n  o p o r n t u  t h r o u g h  d i v o r s c  m o d o l i t i o s  s u c h  a s ,  ,l : t echno logy  

c o n t r a c t ,  ( 2 ;  p r o c c s s i n g / a s s e n h l i n g  o f  i m p o r t o d  m a t e r i a l s  a n d  c o a p s n s - ' i o n  

t r a d e ,  ( 3 )  cooperative p r o d u c t i o n ,  i 4 ]  e q u i t y  j o i n t - v e n t u r e s ,  a n d  ~ 5 )  wholly 

ownod i n d e p e n d e n t  f o r e i g n  n n t e r p r i s e s .  Amongst t h e s e ,  t h e  m a s t  p r ( 2 f o r r e d  

m o d a l i t y  h a s  boon  t i - 1 0  c o m p e n s a t i o n  t r a d c / c o o p e r a t i v e  p r o d u c t i o n .  ( S a c  T;;ble 2 ) ~  

Uncier t lii3 f o r m  C h i n o s e  p a r t n c r  p r o v i d e s  l e n d ,  b u i l d i n g s ,  m a t o r i a l s  ( i n  t h e  

c o s c  o f  c o m p e n s a t i c n  t r a d ~ ,  a n d  l a b o u r ,  a n d  f o r e i g n  c o l l z h o r a t o r  p r o v i d e s  

m a c h i n e r y  a n d  t a c h n o l u g y  ( w h i c h  becox ies  C h i n e s e  p r o p e r t y ) .  Tho end-produc t  

i s  b o u g h t  b a c k  b y  t h o  f o r e i g n  s i d e  u n t i l  t h u  o r i g i n a l  u u t l o y  i s  a m o r t i z e d .  

I n  t h o s e  f o r m s  o f  f u r e i i l n  o p e r a t i o n  t h o  m a j o r  g a i n  f o r  C h i n a  is tii;: a c c e s s  

t o  s i m p l c  a s s e m b l y / p r o c c s s i n g  t e c h n : , l s g y ,  t h o u q h  t h e  a r r a n g e m e n t  o n s u r x  

f o r o i g n  c x c h a n g c  f o r  b u y i n g  t h e  m a c h i n c r y  a n a l o g o u s  t o  a  d c f f o r r s d - p a y m e n t  

s s l a .  However  t h e r e  i s  a  l a r g o  s c o p e  f o r  t c c h n o l o g y  s u p p l y i n g  f i r m s  t o  

f o l l o u ~  t r o n s f e r  p r i c i n g  a n d  o t h e r  restrictive p r a c t i c e s .  

As f o r  f i e l d s  o f  o p e r a t i o n ,  C h i n c s c  p o l i c y  i n  p r i n c i p l e  l i ~ n i t s  

' u r c i g n  i n v s s t m a n t  a n d  t c c h n o l o g y  i m p o r t  t o  p r c f a r r o d  a r o a s  and  w h o r e  

~ a t i o n a l  af  i u r t s  a r e  i n a d o q u a t o l y  d c v c l o p c d .  I n  practice, h o w e v e r ,  a 
.~ ~ . . . .  . ~ . .  . .  . . . . . 2 . . .  . . . .  . . . ... 

?-/To i l l u s t r s t e ,  o r g m i s a t i o n a l  back-up  s u c h  a s  F o r e i g n  Investment C o n t r o l  
C o m m i s s i o n ,  C h i n a  I n t e r n a t i o n a l  T r u s t  a n d  I n v e s t m e n t  C o r p o r a t i o n ,  Indus-  
t r i a l  P r o d u c t  C o r p o r a t i o n  o f  i l i n i s t r i c s  e t c .  h a v e  b e o n  added .  The  
P r o v i n c i a l  g o v o r n r m n t s  h a v e  b o e n  d e l e g a t e d  p o w c r s  t o  d i r e c t l y  n e g o t i a t e  
w i t h  f o r e i g n  f i r m s  a n d  a p p r o v e  c a s e  u p  t o  a v a l u e  o f  30 m i l l i o n  yuan .  



s i g n i f i c a n t  p r o p o r t i o n  o f  j o i n t  v a n t u r o s  i s  a p p r o v e d  j o r  i s  b u i n g  contern.. 

p l a t e d )  i n  l i g h t  i n d u s t r i e s  and  consumer  goods  ( T a b l e  3: ,  T h i s  may h z  i n  

c o n f o r m i t y  w i t h  t h e  rnacrd economic  r e f o r m  l i l t c  t h e  s h i f t  f rom c q > i t 3 1  accumu.. 

l a t i o n  t o  c o n s u m p t i o n .  A p o l i c y  ii'i,:? siiJ.f .r : : l . ianc:~ z s  t h c  c a r d i n d  p o i n t ,  

howevz r ,  would h a v e  regulated t h e  i n f l o w  o f  f o r : > i g n  c n p i t z l  and t o c h n o l o g y  

i m p o r t  i n  a c c o r d a n c e  w i t h  t h e  need  of  s t r o n g t h c n i n g  t h o  d o m e s t i c  t n c h ~ i o l o g i c a l  

b a s e .  I n  c o n t r a s t ,  a  msre i , ?wa rd . - l ook ing  t e c h n o l o g y  p o l i c y  o f  p r c t e c t i n g  

d o m i s t i c  t e c h n o l o g y  d e v e l o p m e n t  by a " s o l o c t i v e "  i m p o r t  o f  t o c h n o l o g y  h a s  

boen f o l l o w n d  i n  I n d i a .  

I t  i s  a l s o  s i g n i f i c a n t  t o  n o t e  t h a t  a l a r g c  p r o p o r t i o n  of  f o r a i g n  

i n v e s t m e n t  i n  C h i n a  h a s  beon i n  t h e  S p e c i a l  Econoinic Zcnes :Tnbl r  4 :  u ~ h l c h  

p r o v ~ d e  moro attractive t e r m s  and  more c o m p r o h o n s l v e  s c o p e s  f o r  o p o r a t i o n  38 

compared  t o  t h z  E x p o r t  P r o c e s s i n g  Zones (EPZ)  i n  I n d i a .  To i . l l u s t r a t o ,  

F o r e i q n  i n v e s t m n n t  i s  n o t  o n l y  a p p r o v e d  b u t  a l s o  e n c o u r a g e d  i n  a y r i c u l t u r o  

a n d  a l l i e d  a c t i v i t i e s  i n  t h e  Znmos and a  p e r t  o f  t h ~  p r o d u c t i o n  i s  a l l o w e d  

, i n  i n d i v i d u a l  c a s e s : .  t o  bo  s o l d  i n  t h o  d o m e s t i c  m a r k e t .  I t  i s  inbviuus t h a t  

f o r ~ i g n  i n v e s t o r s  would t c k o  a d v a n t o g o  o f  t h c  c h e a p  l a b o u r ,  r i c h  m a t o r i a l  

b a s e ,  znd g r o u i n g  d o m e s t i c  m a r k e t  i - r  consumer  g o o d s  i n  C h i n a  i n  r o t u r n  f o r  

t r a n s f a r  o f  a s s e m b l y / p r o c e s s i n g  technology embodiod i n  m a c h i n e r y  anrl ecluip.- 

ment. Yet, t h e  S p e c i a l  Economic Zonos i n  Ch ina  a r e  moru  i n  numbcr as corn- 

p a r e d  t o  EPZs i n  I n d i a .  Ucry r z c c n t l y ,  t h e  Govcrnmont  o f  t h o  P e o p l e s  
* 

R e p u b l i c  i n  C h i n a  h a s  opcnod  1 4  c o a s t a l  c i t i e s  and t h c  Hainan  i s l a n d  f o r  

f o r e i g n  i n u c s t m e n t  o f f e r i n g  s i m i l a r  c o n c e s s i o n s  as i n  t h o  SCZs. 

S o u r c e w i s e  ( T a b l e  5 , ,  much o f  f o r e i g n  i n v e s t m e n t  f l o w  i n t o  C h i n a  

s e e m i n g l y  o r i g i n a t e s  f r o m  Hong Kong ( m a i n l y  o v e r s e a s  C h i n e s e ) .  Tho o r i g i n  

o f  t e c h n o l o g y  i m p o r t  i s  more e v e n l y  s p r o a d .  I n  t h o  c a s e  o f  I n d i a  t h o  

p e t t o r n  i s  s l i g h t l y  d i f f e r e n t  w i t h  a  much l a r g e r  p a r t i c i p a t i o n  by t h e  



U n i t c d  S t a t ~ s ,  Wcst Gcrmany and U , K ,  Thu  c o l l o b o r 3 t i o n  o f  t h o  ;evict Union 

.?nd C a s t  Europcan  c o u n t r i n s  i n  Chinn  i s  a t  n low-koy,  whoroas  t h u i r  collaborz- 
i t  

t i c n  w i i h  I n d i a  i s  nr.~tewortily.  ~ l s o / ' s , i o m s ,  2 r c l a t i v c l y  c a u t i o u s  ' s t zp-~1: '  . . 
o p p r o z c h  i s  i d o p k c d  by tlic Wostc rn  L s i n e s s  i n  making  long-,tcrril  cammitmfnt i n  

a  S o c i a l i s L  s y s t o n .  T h c  c u l t u r a l  d i f f e r m c c s  compoundsd by t h e  l o n ~  t i m t  

t 3 k o n  i n  r c e c h l n g  n - . g o t l s t u d  s u t t l a r n c n t  o f  contracts w l t h  C h l n c s e  p a r t n e r s  

z r c  a l s o  plausible explanations.!/  I n  g c n u r a l ,  t h ~  r e s p o n s e  gf  i4dCs o f  t h ~  

West t o  p o l i c i c s  is relatively . ,s low::  i n  C h i n a  as comjlnrcd t o  india. 

A c a n p a r n t i v o  l i s t i n g  , ~ r a b l o  6, o f  t h o  numbr~r  u i  j o i n t - v s n t u r c s  app roved  i n  

C h i n a  ,and I n d i a  i n  t h o  r c c e n t  p a s t  :,except i n  1983, l e n d s  s u p p o r t  t o  t h i s  

A s t r i k i n g  f z a t u r e  e m e r g i n g  f rom t h e  c o m p a r i s o n  i s  t h o  I n d i a n  r i g i d i t y  

a s  cornpar-d t o  t h e  C h i n e s e  f l e x i b i l i t y  i n  p o l i c y  a p p r o a c h e s  t o w a r d s  f o r e i g n  

u w n ? r s h i p / t c c h n i c a l  c o n t r o l .  I n d i ,  i s  c a u t i o u s  and  g u a r d e d  i n  i t s  approach 

t o  f o r c i g n - n c j o r i t y  p a r t i c i p a t i o n .  I n d i - n  p o l i c y  generally l i m i t s  t h o  s i z e  

[of f r ~ r n i g n  i n v z s t m o n t  t o  t h e  ;pprowccl v a l u o  o f  i m p o r t e d  e q u i p m e n t  2nd ~iiachinepy 

i n  i n d i v i d u a l  cases, Chin? ,  o n  t h e  o t h e r  h a n d ,  i s  n o t  o n l y  c h s r i t a b l c  bu t  

oven  i n s i s t s  on a  f o r c i g n  s h a r e  o f  r: t l o s s  t h a n  25 p e r c e n t  o f  t h c  r o g i s t c r c d  

c a p i t a l  i n  a  j o i n t - v c n t u r e .  I n w c s t m e n t  c a n  bu made i n  c a s h ,  k i n d  o r  i n d u s -  

t r i a l  p r o p e r t y  r i g h t s .  Even when t h o  m - j o r i t y  u w n e r s h i p  i s  w i t h  C h i n c s e ,  

t h o r u  i s  t h o  p r a c t i c l :  o f  malting f o r o i g n  p c r t n o r ' s  r z p r c s u n t c t i w e  a s  t l i c  
t 

i i ~ n a ~ i n g  ~ i r o c t o r / i : h a i r m a n  o r  t h e  p o s t s  d t o r n c t i w c l y  manned by r o r c i g n  

nnd C h i n e s c  n a t i o n a l s .  Un t h c  uiholo,  t h i r c  i s  an a p p a r e n t  o r e f o r e n c c  i n  

C h i n c s c  p o l i c y  and  p r c c t i c s  f o r  f o r z i g n  i n v ~ s t ~ n e n t  , j o i n t - v c n t u r e j  a s  n 

. . . . . .  . . .  . . . .  ~. . . .  

r a  d i s c u s s i o n  iln t h o  n c c j o t i a t i o n  b o t t l o n o c k s  i n  C h i n a ,  s e e  A.E.I.Rae, 
: . T a l k i n g  O u s i n c s s  i n  Chinn" ,  ChG,a-py.a~t .er>y, ,  No,90, 2uno 1902. 



m o d a l i t y  o f  a c q u i r i n g  advanccd t o c h n o l o q y .  T h i s  i s  d i f C i c u L t  t o  comprohond 

s i n c e  Ch ina  h a s  now a f a i r l y  c o m f o r t a b l e  p o s i t i o n  a s  roga r t i s  f u r e i g n  exchange  

1 1  r e s e r v e s . -  

I t  a p p e a r s  t h a t  Chinn i s  i n c r e a s i n g l y  l o o k i n g  t o  devolopcil  markz t  

economy c o u n t r i e s  f o r  a c q u i r i n g  advancod t o c h n o l o q y ,  modern manngcnont prac-  

t i c e s  and i n v e s t m e n t  f u n d s  f o r  c a r r y i n g  o u t  t h e  m o d e r n i z a t i o n  programme and 

i t s  d r i v c  f o r  e x p o r t  p romot ion .  The number o f  t e c h n o l o g y  c o n t r a c t s ,  j o i n t  

v s n t u r c s  and o t h c r  m o d a l i t i e s  o f  c x t e r n c l  economic r e l a t i o n s  i s  on t h o  

increase.?]  Docs t h i s  i m p l i u s  a s h i f t  i n  t h e  meaning o f  s e l f . . r s l i ? . n c c  a s  a  

c a r d i n a l  p o i n t  i n  t e c h n o l o q y - s t r a t e g y ?  

I't c a n  wcl:, bo a r g u e d  t h a t  f o r e i g n  a i d  and i n v c s t m e n t  c o n s t i t u t e  a 

ve ry  s m a l l  p r o p o r t i o n  o f  t h e  t o t a l  i n v c s t m e n t  i n  China.  F o r e i g n  t z n d o  A s o  

a c c o u n t s  f o r  a small p r o p o r t i o n  o f  i t s  n a t i o n a l  income.  With s o c i a l i s t  

( p u b l i c )  o w n o r s h i p  o f ' t h a  means o f  p r o d u c t i o n  C h i n e s e  have  f a i t h  i n  t h o i r  

a b i l i t y  t o  a v o i d  t h e  d a n g e r s  of t e c h n o l o g i c a l  dependence. A t  t h o  f o r m a l  

p o l i c y  l e v e l ,  economic  and  t e c h n o l o g i c a l  e x c h a n g ~ s  w i t h  f o r c i g n  c o u n t r i e s  

a r e  t o  bc  c a r r i e d  o u t  on  t h e  p r i n c i p l e  o f  e q u a l i t y  and  mutua l  b o n o f i t .  I n  

r e l a t i o n  t o  t e c h n o l o g y ,  Zhou E n l a i ' s  f o u r  p o i n t s  ! : ~ i r s t  u s e ,  socond c r i t i -  

c i z e ,  t h i r d  improve  and f o u r t h  maka i t  o u r  ownr:) wculd imp ly  a p r o c o s s  of 

s e l e c t i v e  i m p o r t a t i o n ,  l c c a l  a d a p t a t i o n ,  and  improvomont o f  t e c h n o l o g y  
# 

whereby i t  becomes Chinoso  t o c h n o l o q y  and s t r e n g t h e n s  t h o  d o m e s t i c  

? / C h i n a ' s  f o r e i g n  a x c h m g u  r c s o r v e  r e e c h e d  t h e  f i g u r e  o f  U.S. $ 1 1 . 3  
b i l l i o n  by 2953  and t h e  g o l d  r e s e r v e s  a r e  w o r t h  U.S. E 3.4 b i l l i o n .  

2/By t h e  end o f  1 9 0 3 ,  ?s many a s  190  e q u i t y  j o i n t - v e n t u r a s  were e s t a b l i -  
s h e d  a s  w e l l  as more t h a n  1 , 0 0 0  c o n t r a c t u a l  p r o j e c t s  unde r  c o - o p e r o t i v e  
p r o d u c t i o n g  a s s i m i l a t i n g  o v e r  U.S. & 3 b i l l i o n  o f  f o r e i g n  c a p i t a l .  
Between 1 9 7 9  and 1 9 8 3  more t h a n  350 c o n t r a c t s  f o r  t echno logy- i rn?o r t  
w i t h  an i n v e s t m e n t  o f  U.S. 3 1.8 b i l l i o n  are r e p o r t e d  t o  hewe been 
approved.  C h i n e s e  f o r e i g n  t r a d e  h a s  grown from U.S. !$ 35.5  b i l l i o n  
i n  1 9 7 8  t o  $ 86 b i l l i o n  i n  ,1983. I t s  s h a r e  i n  t h e  w o r l d  e x p o r t  
i n c r e a s e d  f rom 0.75 p e r  c e n t  i n  1970  t o  1.25 p e r  c e n t  i n  1983.  



t och :  logy- bas^. i t  i s  d i f f i c u l t  t o  s a y  : (w i thou t  a d e t a i l e d  a n a l y s i s  o f  the 

i , i icro behswiour  o f  e n t e r p r i s e s  and i i  ii D i n s t i t u i i o n s ;  hnlu f z r  t h e s ~  principlasj 

i n  f a c t ,  .are b e i n g  p r a c t i s e d  i n  an env i ronmen t  of r u s h i n g  .with f o r e i g n  i n v e s t  

mont mcl tcchnc1ugy.~- impor t .  

Thc re  a r e  wary feu! s t u d i e s  : a v a i i z b l a  i n  V i g l i s h )  which h ,me exl rn in~d 
i 

i n  d e t z d  t h e  w o ~ k i n g  o f  j o i n t - v g n t u r e s  i n  China . .  A r e c e n t  - s tudy-? /prepared  

by a  Ch inesc  s c h o l a r  on t e c h n o l o g i c a l  i s s u e s  i n  t h e  Ch inose  c a p i t a l  goods 

s e c t o r ,  inter ,  &icp u n d e i l i n c  c e r t a i n  u n d e s i r a b l e  f e a t u r e s  o.f t e chno logy  

i n ~ p o r t  i n  g a n e r a l  and  j o i n t - v e n t d r e s  i n  p a r t i c u l a r .  The surwey r e v e a l e d  the  

f o l l o w i n g :  (I j ~ t o c h n o l o g y  i m p o r t  t h r o u g h  c o n t r a c t u a l  ; ~ r r a n g e m e n t  h a s  been  on 

t h c  i n c r e a s e ,  i 2 )  t h e  s e c r e c y  c l a i i s s  i n  t h e  c o n t r a c t  meant m u l t i p l i c i t y  of.  

c n n t r a c t  f o r  t h e  same t e c h n o l o g y l e a d i n g  t o  "excess"  i m p o r t  p i  t s l ; h n c l s g y ,  

( 3 )  t e c h n o l o g y  c o n t r a c t s  encompassed m a n l y  d e t a i l e d  d o s l g n s  2nd assistance 

ir, m a n u f a c t u r i n g  and t r a i n i n g  h u t  v e r y  fow c a s e s  i n c l u d e d  b a s i c  d e s i g n  trans- 

f e r $  a n d  ( 4 ,  t e c h n o l o g y  t r a n s f e r r e d  i n  most  c a s e s  i s  morn t h a n  si:! y e o r s  dfl, 

Tho s u r v e y  f u r t h e r  r e v e i l l e d  t h a t  t h e r e  was no s i g n l f i c m t  d ~ f f e r e n c e  btUJeen 

uho_lly_ d o w s L i c _ ' e n t e r p r i ; 3 c s  and  thosie w i t h  P c r r e ~ q n  c r r l l a b o r a t i o n  i n  r c g a r d  t o  
t h e  t y p e  
u f  t e c h n u l o g y  u s z d  (m r e f l o c t z c l  i r ;  th ;  asil o r  mzzh inc ry  and ei;biprnent) and. 

i n  r e l a t i o n  t o  p r o d u c t i v i t y .  However, f o r c i q n - c o l l a b o r a t e d  e n t e r p r i s e s '  cofltrk 

b u t l a n  t o  e x p o r t s  and  % d a l t l o n  of  new p r g d u c t s  was found  r e l a z i v e l y  low as  

compared t o  who l ly  d o m e s t i c  z n t e r p r i s o s .  A summary vlew o f  t h e s e  c h z r a c t c r i -  

s t i c s  [ r n p r o d u c e d  i n  T z h l c  7 :  t h u s  r a i s e s  d o u b t s  on t h c  s f f o c t i v ~ n c s s  of  

Ch inose  p o l i c y  i n  making b e s t  u s e  o f  i m p o r t e d  t e c h n o l o g y  and i n  warding  o f f  

t h e  consequences  o f  t e c h n o l o g i c a l  dependence ,  

. .-.>..--. . . . . - . - -  . . . . . . ~ .  .~. . . . . ~ .. . ~ . . . . - . .~. ... . . . ~ . . . ,,. . . - , . . , ." 



The i o ~ p r c s s i o n  t h o  a u t h o r  c o u l d  for in  f rom 6 r o c e n t  v i s i t  t o  n f o b  

j o i n t - v e n t u r e s  i n  C h i n o  a l s o  d i d  n o t  s u g g c s t  t h n t  s e r i o u s  a t t e m p t s  wore  now 

b e i n g  made t o w a r d s  u n p a c k a g i n g ,  l o c a l  a d a p t a t i o n ,  a s s i m i l a t i o n  and  upg rada -  

t i o n  o f  i i . ~ p o r t . s d  t e c h n o l u g y .  a n  t h s  otii:;r t ~ a n d ,  somc w h o l l y  donos  tic f i r m s  

which  h a v e  m o d o r n i s e d  t h e i r  p r o d u c t i o n  by s i m p l e  p u r c h n s o  u f  koy tcchno1ogy.- 

embodying m,?ch inory  a n d  equ ipm-n t  wero s u c c e s s f u l  i n  d u p l . i c . a t i n g  i1;ipclrt;:d 

e q u i p m e n t  t h r o u g h  l o c a l  R X  e f f o r t s .  Thr. p o i n t  f a r  o r ~ p h a s i s  i s  t h ~ !  c a p a l ~ i l i t y  

d c m o n s t r a t o d  by whnlly-ownud C h i n e s e  e n t e r p r i s e s  i n  m o d 3 r n i s u t i o n  w i t h o u t  

e s t a b l i s h i n g  a , . dopendonceU r e l z t i u n s h i p  i n  soma c a s e s .  Th> i n d i T f i r e n c e  

t o w a r d s  f o r e i g n  o w n e r s h i p / t o c h n i c a l  c o n t r o l ,  wh i ch  c o u l d  dampen d u m o s t i c  

i n i t i z t i v c s  f o r  b u i l d i n g  u p  i n d i g o n o u s  t e c h n o l o g i c a l  c a p a c i t y ,  i s  n p u r p l e x -  

i n g  a s p e c t  of  t h e  C h i n e s e  t a c h n o l o g y  p o l i c y  i n  t h e  1 9 0 0 s .  

I t  i s  o b v i o u s  t h a t  t h e r e  i s  a  c o n t r a d i c t i o n  be tween  t e c h n o l o g i c a l  

s e l f - r e l i a n c e  and  t o c h n u l o g y - i m p o r t .  To wha t  e x t e n t  u n i t y  among t h c s u  

o p p o s i t e s  c a n  b e  b r o u g h t  a b o u t "  T h i s  w i l l  d e p e n d  upon t h e  s t r e n g t h  o f  

n a t i o n a l  s c i e n t i f i c  and  t o c h n o l o g i c r l  (s&T) i n f r a s t r u c t u r e  i n  c a r r y i n g  o u t  

autonilrilouo i n n o v a t i o n  p r , 3ce s s .  

C M n a  h a s ,  o v e r  t i m e ,  b u i l t  u p  a f a i r l y  w e l l - c o o r d i n a t e d  5 2 T  

i n f r a s t r u c t u r e  by s t r e n g t h e n i n g  s c i e n t i f i c  and  t c c h n i c c d  p o r s o n n c l ,  R E L  

i n s t i t u t i o n s ,  and  S&T p o l i c y  p l a n n i n g  and  i m p l c m e n t i n g  s t r u c t u r z s  a t  v z r i o u s  

l e v e l s ,  t h o u g h  t h e  p r o g r e s s  i n  t h i s  a r c o  d i d  f l u c t u a t e  w i t h  t h e  , ' s w i n g s "  

i n  t h z  t e c h n o l o g y  p o l i c y  i n  different timc p e r i o d s .  Today ,  C h i n a  h a s  o v e r  

6 m i l l i o n  S&T p e r s o n n e l ,  more t h a n  110  r o s e a r c h  i n s t i t u t i o n s  u n d e r  t h o  

C h i n a s o  Academy o f  S c i m c o ,  more t h a n  430U r e s e a r c h  i n s t i t u t i n n s  u n d e r  t h o  

i l i n i s t r i e s  of  C e n t r a l  and  P r a v i n c i a l  govarn i i l cn t s  a n d  a number o f  independent 



R & D  i n s t i t u t i o n s  o f  key  p r o d u c t i o n - . e n t e r p r i s e s .  I n  t h o  c o u n t r y s i d e ,  

c o u n t r y - l o v e 1  r e s e a r c h  o r g a n i s a t i o n s  lhavc c s t a b l i s h c d  sewsr:l combinations 

o f  5L:T s t a t i ~ n s / ~ r o u ~ s  i n  communes and  to:IJnships.  T h e r o  1.3 ::lso ihc State 

5 ' c iencz  m d  Technology Commission t'@? o w o r a i l  p l a n n i n g ,  c o o r d i n i t i o n ,  orgd 

s n t i o n  and a d m i n i s t r a t i o n  o f  t h s  c o u n t r y ' s  scientific and t o c h n o l o g i c ~ l  

r u s e a r c h  u o r k .  

I n d i a  a l s o  h a s  mildu s i~ , i i l a r  e f f u r t s  tl:wards i n s t i t u t i o n . - b u i l d i n g  

u n d c r  t h ~ .  a u s p i c o s  o f  t h a  S t a t e  i n  o r d e r  t u  s t r c n y t h e n  autonornous c,p.city 

i n  s c i c n c r !  2nd t::chnology d s v e l o p m m t , l /  I\s a  r c s u l t  o f  t h z  ornph?sis +van 

:!nd i n w o s t m o n t  made i n  i t ,  a  f a i r l y  l a r g e  i n f r o s t r u c t u r c  h z s  dcviilopcd in 

I n d i a .  i n  t e r m s  o f  FI&D ~ x p c n d i t u r o ~  howevc r ,  d a t a  a v a i l a b l e  Frui :  scat tord 

s o u r c o s  s u g g e s t  t h a t  C h i n a  i s  i n c r e a s i n g l y  s p ~ : n d i n g  R h i g h  p r o p o r t i o n  !IF i# 

s o c l a l  p r o d u c t  ilXJP) on  RhD o s  comparod t o  I n d l o ,  t h o u g h  C h l n o s c  i l ' b  expm 

2:' 
d i t u r e  i s  s t i l l  l o w  r e l a t i v e  t o  i n d u s t r i a l l y  a d v a n c e d  c c u n t r i c s :  Ouorallr 

C h i n a  h a s  d e v o h ~ l p o d ,  a s  i n  I n d i a ,  a f a i r l y  l a r g o  r e s e a r c h  s y s t c r n 9  lulrich hd 

t h o  p u t i l n t i a i  c z p s c i t y  t o  c g r r y  o u t  t c c h n ~ ~ l o g i c o l  i n n o v a t i o n  a n d  i~lodcrnish 

t i o n  w i t h  s o l f - r e l i a n c e .  

. . . .~. ... . . -. .~ .-.-. -. . . . . . - . . .~. -. . . . . . . . . ~.~ . . . ... . . . - . . . .... r. 

? / F o r  a n  i n < . ? r : x t i n g  a c c o u n t  o f  I n :  1's c f f u r t s  i n  i n ' : ! ; i t u t i o r l . . b u i l d i n g ,  
s s u  iishok ? x t l 1 : ~ 5 a r a t i i y ,  : ' i n d i n t -  i i r u r t s  t o  S u i l d  an Autonomous 
C a p a c i t y  i n  S c i c n c z  and Technology f a r  m v o l o p m e n t ,  "p~-w,d?prnp,n,tr 
r J in loguo ,  1 9 7 9 ,  p.46. 
. . . . . - .= - . 

. * 
Z j ' C u n s i s t e n t  s e t  I ~ F  tiat: on  i?kD o x p c n d i t u r ~  f o r  C h i n a  o r e  n u t  .avnilnhlc,  

A c c o r d i n g  t o  C h i n o s ?  Government  s o u r c e s ,  n z t i o n a l  R6D c x p e n d i t u r o  filr 
1 9 7 9  wos a n j u n d  5.8 h i l l i o n  Yuan wh ich  works d u t  t o  a b o u t  1 p e r  cent  of 
GDP. An n s t i m c t z  f ~ r  1 9 7 3  p u t s  t h e  n a t i o n a l  R&D c x p e n d i t u r o  -.t 4.5 
b i l l i o n  yuan.  (SEX S i g u r d s o n  and  E i l l g r o n ,  $n_JsJiii,a+, pp, < , z s e a c h ,  
a p d  Dcwc~.hpm,cnJ .E,xp,fi.ndit;re i n , P ; L C i n l . 9 7 3 , .  O c c a o i u n a l  p a p e r  iio.16, . . . . - . . 
[IECU b a v d o p m c n t  C e n t r e  < ~ n d u s t r i s l  T c c h n o l o g y j ,  P z r i s .  



However ,  some  d i f f e r e n c e s  i n  C h i n c s o  S&T i n f r a s t r u c t u r e  r c l o t i v o  t o  

I n d i a  a r e  n o t e w o r t h y .  S t a t i s t i c s  o n  t h e  s t o c k  o f  SBT p e r s o n n e l  i n  t h o  S t a t o . .  

o w e d  u n i t s  i n  C h i n a  ( s e e  T a b l e  8) u n d e r s c o r e  c e r t a i n  d i s t u r b i n r ~  features: 

Tho r a t e  e f  g r o w t h  U T  t h c  s t o c k  i s  n u t  v e r y  h i g h .  T h e  p r s p o r t i o n  o f  S t T  

p e r s o n n e l  a n g a g o d  i n  r o s e a r c h  i s  a l s o  l o w  w i t h  t h o  f i i d u r e  n o t  c x c e o d i n g  5 

p e r  c e n t  o f  t h o  t o t a l  i n  1903. S i g n i f i c a n t l y ,  t h o  s h a r e  o f  t h c  r e s o a r c t i -  

s e c t o r  i n  t h e  t o t a l  SPT p e r s o n n e l  i s  o n  t h o  d e c l i n o .  The  e d u c ~ t i o n o l  p r o f i l e  

o f  S t T  p o r s o n n o l  i n  C h i n a  i s  a l s o  l o u  w i t h  more  t h a n  57 p e r c e n t  o f  thom n o t  

h a v i n g  a t t e n d e d  c o l l e g o  o r  u n i v c r s i t y .  I n  c o n t r a s t ,  postgraduates represent 

t h e  g r e a t e s t  i n c r c a s o  i n  S&T p e r s o n n e l  i n  I n d i a  nnd a n  i m p o r t a n t  c o m p o n e n t  

o f  SECT p e r s o n n c l  i s  e n g a g e d  i n  r e s e a r c h .  

T h c r o  i s  a  s h o r t a g a  i n  b u t h  q u a l i t y  a n d  q u a n t i t y  o f  S&T p o r s o n n c l  

i n  C h i n a .  The  s h o r t a g e  g e t s  c o m p o u n d ~ d  d u a  t o  r i g i d i t y  i n  l a b o u r  m o b i l i t y  

and  l o w  1 - v c l  o f  e n r o l m e n t  i n  i n s t i t u t i o n s  o f  h i g h c r  l e z r n i n g .  Tho r c c e n t  

r e f o r m  h a s  r e c c g n i s e d  t h e  s e r i o u s  i m p o r t  o f  t h c s z  c o n s t r a i n t s  a s  reflected 

i n  t h o  r e l a x a t i o n  i n  m i g r a t i o n  p o l i c i o s  o f  s c i e n t i f i c  a n d  technical p e r s o n n e l  

and  i n  s e n d i n g  s c h o l a r s  a b r o a d  f o r  a d v a n c e d  e d u c a t i o n  a n d  t r a i n i n g .  A p o l i c y  

c h a n g e  i s  o n  t h e  a n v i l  now t o  i n d u c i  m o b i l i t y  o f  s c i e n t i f i c  manpowor b y  

p r o v i d i n g  a u t o n o m y  t o  e n t e r p r i s e s  i n  r e c r u i t m e n t  a n d  i n t r o d u c i n g  " f l o a t i n g  

wages; ' .  V a r i o u s  l i i e a s u r e s  h a v e  a l s o  boon  introduced i n  r c c e n t  y e a r s  t o  

u p g r a d e  e d u c a t i o n a l  l e v c l  of c a d r e s  a n d  w o r k e r s  i n  p r o d u c t i o n  e n t c r p r i s e s  

a s  wcll  as r e s e a r c h  i n s t i t u t i o n s .  

Tho s h o r t a g e  o f  S&T p e r s o n n e l  a n d  t h e i r  l o w  e d u c a t i o n a l  p r o f i l e  

Wiluld i n d e e d  h a v e  a d v e r s e  e f f e c t  on  t h o  t y p e s  o f  indigenous i n n a v c t i o n s  

and t h o  v e r y  i n n o v a t i o n  p r o c e s s  i t s e l f .  T h e  l e g a c y  o f  t h e  o p e n - d o u r  

r e s e a r c h  a p p r o a c h  p u r s u e d  d u r i n g  t h u  C u l t u r a l  Revolution w h i c h  p l a c e d  

g r e a t o r  o m p h a s i s  o n  mass p a r t i c i p a t i o n  i n s t e a d  o f  p r o f c s s i o n i i l  a r i o n t a t i o n .  



i n  r c s e a r c h  odds  t o  thc: complexity, Shop- f loo r  i n n o v ? t i ' , n s  m u  n 2 s s  p ~ r t i -  

c i p o t i o n  l a c k  s c i c n t i f i c  t amper  and  t a c h n o l o g i c a l  s o p h i s t i c a t i o n .  Tho 

s t r a t e g y  of  s o l f - r c l i o n c e  c z r r i o d  o.ut i n  a n  i d e o l o g i c a l  o r t h o d o x y  mcy have 

s t imu1 , - t sd  i n n . ~ v a t i u n  p r i l c c s s ,  b u t  :A th:: :sz.mc t i m i  i t  h ~ s  l i r n i t c d  sclontif i8 

l c v d  of  t o c h n o l u g i c a l  i n n o v a t i o n s  and t h e i r  oconornic e f f i c i c n c y .  

Howaver, t h c  opon-door r e s e s r e h  approach  c o n t r i b u t x !  t u  c s t c b l i j h i n g  

l i n k s  bctwu,n R&D i n s t i t u t i o n s  2nd t h i  pri jcluct ion s o c t n r .  Thc !?rac t ic i i  of 

. s o n d i n g ,  o u t '  r o s c n r c h u r s  t o  p r o d u c t i o n  s e t t i n g s ,  and . - i n v i t i n c p i n "  work-rs 

t u  r u s o a r c h  i n s t i t u t i u n s  l in icod  c x p o r i n a n t s  i n  R&D i n s t i t u t i u n s  and cctiui.. 

t i c s  o f  t h c  worke r s  end peasants. Over t i rnc ,  ncu  methods and s y s t z r ! ~ s  Tor 

t e c h n o l o g y  L r n n s f e r  bo.tweon ;ihD i n s t i t u t i o n s  a t  v a r i o u s  l u v c l s  and wi th  p z o a  

t i o n  u n i t s  have  bcen  worked o u t .  These  i n c l u d o  t t c h n o l o g y - c o n t r : \ c t  -y;tem, 

compins?,tod t o c h n o l o o y  t r a n s f , : r ,  t e c h n i c s 1  s c r v i c c s  m d  a d v i s o r y  contr::cts. 

Uos idno,  th;! vertically o r g c n i s c d  b i e r a r c h i c o l  s t r u c t u r e  onsurc l i  czardination 

d f  i n s t i t u t i o n s  a t  v a r i o u s  l e v e l s .  T h i s  i n t o g r a t i o n  m s u r o d  t h a t  s c i a n t i s t s  

chos:? t h ~ i r  r u s o o r c h  t o p i c s  a c c o r d i n g  t o  productive? nofids and worked on 

problorns t o  which s c c i c t y  n w d e d  s o l u t i o n s .  I n n o v a t i o n s  t h u s  bocnmc m!.)ro 

r o l e w o n t  t o  t h o  n c o d s  o f  s o c i c t y .  

Another  n - t c w o r t h y  f z a t u r o  o f  C h i n ~ s c :  p o l i c y  has b ~ o n  i t s  o t t c n t i o n  

on  t e c h n o l o g y - d i f f u s i o n ,  Ch ina  h:.s c w o l l - c s t n b l i s h o d  i n s t i t u t i o n a l  stru- 

c t u r o  f o r  t e c h n o l o g y  d i f f u s i o n ,  A numbcr o f  c c n t r c l ,  p r o v i n c i a l ,  county  . 
2nd camnuno l i?wzl  i n s t i t u t i o n s  a r c  cngagcd i n  d i s s c m i n ~ t i n y  t c c l i n i c o l  i n f ~ r -  

n a t i o n  t o  end-usc r s .  T h c r c  a r c ,  f o r  instance, more t h a n  70 s c b n n t i f i c  ,-nd 

t i ? c h n o l a g i c d  i n f o r m a t i o n  r o s c a r c h  institutes, rnoro t h a n  3000 n z . t i o n a 1  2nd 

r e g i o n 2 1  s p c c i c l i s o d  S r T  i n f 3 r n i z t i o n  c e n t r c s  a r  s t . ? . t i n n s ,  2nd rnoro t h a n  

370 s ~ i c n t i f i c  and t o c h n i c ~ l  j a u r n o l s .  Thc ro  i s  o c o n s c i o u s  p o l i c y  o f  

e n c o u r a i ~ i n g  t e c h n o l o g y  t r a n s f c r  f u n c t i o n a l l y  bztwzon l o r g c  and s n i a l l  



e n t e r p r i s e s  and g o o g r a p h i c a l l y  betwoon r u r a l  and u r b a n '  a r e a s  and bctwoon 

c o a s t a l  and i n l a n d  r e g i o n s .  Tho d i f f u s i o n  t a k e s  p l a c e  murn by v c r t i c d  i n t o . ,  

g r n t i o n  r r t h e r  t h a n  h o r i z o n t a l  cxchango o f  knowhow and i n f o r m c t i o n .  RZ:D 

i n s t i t u t i o n s  s i g n  a g r e e m e n t s  f o r  t r . m s f o r r i n g  t h e i r  accornplishrnonts t o  e n t e r -  

p r i s e s  and d e p u t e  . t h e i r  s t c f f  mernbors t o  work i n  p r o d u c t i o n  c n t o r p r i s o s .  

There i s  an emphas i s  on t r e n s f e r r i n g  technology from l a b o r a t o r i o s  t o  e n t o r -  

p r i s o s ,  f rom advanccd t o  backward r o g i o n s  and from m i l i t a r y  t o  c i v i l i a n  use .  

I n d i a ' s  t e c h n o l o g y  p o l i c y  i n  r o l a t i o n  t o  i n n o v a t i o n  and d i f F u s i o n  

s t a n d s  i n  c o n t r a s t  w i t h  China.  Technology d i f ' f u s i o n  i n  i n d i a  i s  c s l n w  p rocoss .  

Tho l i n k s  be tween R&D o r g a n i s a t i o n s  s o  a l s o  be twcen R h D  o r g a n i s r t i o n s  and 

production s e c t o r  a r e  v e r y  woak. Much o f  R2.D rosu1t . s  o z l g i n a t i n g  i n  RLD 

l a b o r a t o r i o s  r ema in  u n u t i l i s e d  whereas  t h e  p r o d u c t i o n  s e c t o r  l o o k s  t o  t h e  
i n t e r n a t i o n a l  m a r k e t  f o r  t e c h n o l o g i c a l  i n n o v a t i o n s .  The n a t i o n a l  S?:T 
i n f r a s t r u c t u r e  is s a i d  t o  have  had a m a r g i n a l  e f f e c t  i n  b r i n g i n g  c b o u t  a 

c o o r d i n z t e d  d e v e l o p ~ n o n t  3 f  s c i e n c c ,  t e c h n o l u g y  2nd economic growth .  nosco rch  

a c t i v i t i e s  c a r r i e d  o u t  i n  t h o  R & D  s o c t o r  a r e  s a i d  t o  bc  i r r e l c 3 ~ o n t  t o  t h o  

needs of  t h e  p r o d u c t i o n  s e c t o r .  D v e r a l l ,  i n d i o ' s  t e c h n o l o g y  p o l i c y  i s  o f t e n  

c r i t i c i s o d  on  a c c o u n t  jf i t s  f a i l u r e  t o  i n t e g r a t e  R3G activities w i t h  t h o  

needs o f  t h e  p r o d u c t i o n  s o c t o r  whereas  China  i s  o f t e n  c i t e d  i n  t h e  i n t o r -  

n a t i i ~ n n l  l i t c r z t u r e  as an example  of  s u c c e s s f u l  l i n k i n g  o f  i n d i g e n o u s  innova-  

t i o n  p r o c e s s  w i t h  t h n  p r o d u c t i o n  s e c t o r .  

Howevar, r e c e n t  C h i n e s e  l i t e r r t u r e  h o l d s  t h o  v iew t h a t  t h o  o b j o c t i v e  

o f  t h o  i n t e g r a t i o n  o f  r e s e a r c h  w i t h  p r o d u c t i o n  h c s  n o t  been f u l l y  ach ioved .  

The d a t a  now r o l e a s o d  by C h i n e s e  s o u r c e s  s h o u  t h a t  w h - l e  a l a r g e  numbcr o f  

mijor  a c h i c v m e n t s  h w e  been  made i n  s c i e n t i f i c  and t e c h n i c c l  r e s e a r c ! i ,  

the number o f  i n v o n t i o n s  npproved by t h e  S t a t c  and  p o p u l x i s e d  h a s  bcen 

small  ( s e e  T a b l e  9 ) .  Tho i n a d c q u a t i .  l i n k i n g  nf  s c i e n c c  m d  t e c h n o l o g y  w i t h  

cconomic deve lopmen t  i s  a t t r i b u t e d  t o  t h e  l e g a c y  o f  c n n t r a l i s a t i o n  i n  



p l a n n i n g ,  n r g n n i s a t i o n  a n d  m z n i g o m c n t  o f  5 L T p r z c t i c o d  d u r i n g  t h c  

C u l t u r a l  R o w o l u t i u n .  

Mow p r i n c i p l a s  2 n d  p o l i c y  d i r e c t i o n s  h a w c ,  t h o r ~ f o r o ;  b e o n  i n i t i a t e d  

d u r i n g  t h e  15DOs f o r  d e w c l o p i n g  s c i a n c c  a n d  t e c h n o l o g y  i n  C h i n a .  T h c s c  

p r i n c i p l a s  r x o g n i s c  s c i ~ n t i s t s  and t a c h n a l ~ r j i s t s  2s i n d i s p i l n s i l i l a  Forces  

i n  m o d e r n i s a t i o n  m d  r a h z b i l i t a t c  t h e  d o m i n n n t  r o l e  o f  o x p x t i s c ,  o l i t i s m ,  

p r l f e s s i o n a l i s m  ilnd f . ~ : r o i g n  i n F l u z n c r ,  r s t h r r  t h a n  t h i i  ' u ~ i s d o m  : ~ f  rn;ss:.s', 

i n  t h c  d e v o l o p ~ n u n t  G T  s c i + : ~ i c s  2 n d  t e c h n o l o g y .  A nGu i n t o r p r o t a ' i i o n  i s  givon 

t o  t h o  Ml rx i s t  ,'j~rictice-theory-practice:' p r i n c i p l e  o f  o p i s t e n ~ a l o g y .  A 

s a r i u s  o f  i n s t i t u t i o n z l  r a f o r m s  a f f e c t i n g  t h e  p l n n f i i n g ,  o r g e n i s a t i ~ l n  ,and 

m , a n q e m c n t  :lf RZ:G a c t i w i t i u s  a n d  i n t c r l c t i o n  w i t h  w o r l d  s c i c n c c  and technolo~yl 

i n  c o n f 1 2 r m i t y  w i t h  t h o  c h a n g e s  i n t r o d u c a d  s i n c o  1 9 7 9  i n  t h o  c c a r i o ~ n i c  devolopr 

r n d t  s t r a t e g y  h a v e  b e m ,  t h e r o f o r o ,  i n t r o d u c e d .  

T h e  N a t i o n a l  P l a n  f o r  S c i c n c o  a n d  T c c h n o l a r j y  Dzwclmpnan t  j l 9 7 Z - 7 9 )  

f o r r n u l r l t e t i  i n  1 '970 h a s  b e u n  r n u d i f i o d .  T h z  c m p h r . s i s  i n  r e s e a r c l ;  p r i s r i t i c s  

i n  t h e  P l a n  h a s  b e e n  s h i P t o d  f r o m  b a s i c  r a s e z r c h  a n d  a d v a n c e d  t a c h n u l o g y  

tou ln r t i s  ~ ? p l i . ? d  t o c h n i q u c s  a n d  d e v u l o p m o n t  s t u d i c s ,  a n d  t h e  p 8 3 p ~ j l a r i s a t i o n  

o f  p r a d u c t i w e  i n n o w a L i o n .  l g r i c u l t u r c ,  l i g h t  i n d u s t r y  a n d  c o n s u m c r  pr ,~ductS 

a r u  now t h o  p r i a r i t y  s o c t o r s  f o r  R X  w i t h  e m p h a s i s  o n  e n e r g y - s a w i n g  tochnalofl 

m a t e r i a l  s c i e n c e  :nd c l c c t r u n i c s  z n d  c u m p u t o r  t c c h n o l o g y .  Thil r n o d i r i c a t i o n  

h a s  b e a n  d o n L  t o  rnz tch  SET u i i t h  i n w a s t m c n t  p r i o r l . t y  i n  t h o  S i x t h  F i u u  Year 

P l a n  c n p h a s i s i n g  c o n s u m p t i o n  r a t h e r  t h a n  n c c u m u l n t i ~ > n .  k c c o r d i n g  t u  t h e  

now p ~ l i c y  g u i d o l i n o s  b : - s i c  r e s e a r c h  s h o u l d  bd e x p a n d e d  s t c a d i l y  a n d  !:rc.- 

d u a l l y  o n d  f o r e i g n  s c i o n c s  a n d  t e c h n o l o g i c d  a d w a n c z  s h o u l d  b e  cc rd i~ 'u1Ly  



s t u d i e d  and  a s s i m i l n t e d  b u t  t h e  f o c u s  s h o u l d  bo  o n  key  p rob loms  m:l p r a j o c t s  

u r g o n t l y  r e q u i r e d  f o r  e c o n o m i c  c o n s t r u c t i o n .  

A d m i n i s t r a t i v e  r e o r g a n i s a t i o n  i n  RBD i n s t i t u t i o n s  h a s  bocn  z i n o d  t o  

u n d e r p l a y  t h e  r o l e  o f  t h o  P a r t y  i d e o l o g y  i n  S&T management a s  i s  r j f l o c t o d  

i n  t h e  r e p l n c e m c n t  of  t h e  ':tiireo--in-onei: r n a n e g e m n t  t o o n  u f  t h o  C u l t u r a l  

R e v o l u t i o n  p e r i o d .  I n s t e a d ,  r e s p o n s i b i l i t y  h a s  benn  c s s i g n e d  t o  p r : ~ f o s s i o n a l s .  

Thare  i s  a move f o r  d e c u n t r a l i s a t i o n  i n  d z c i s i o n  making  power nncl g r e a t e r  

p r o f e s s i o n a l  autunomy t o  e n t e r p r i s e s  i n  a l l ~ c a t i o n  o f  r e s o u r c e s  f u r  t e c h n o l o -  

g i c d  r e n o v a t i o n s ,  i m p l a n t  H&0 and o t h o r  t e c h n o l o g i c a l  d e c i s i o n s .  S i m i l a r l y ,  

ther i :  i s  g r e a t e r  zutonomy i n  t h e  n i o b i l i s a t i n n  a n d  a d m i n i s t r a t i o n  OF f u n d s  

and d e t e r m i n i n g  r e s e a r c h  p r o j e c t s  i n  R&D i n s t i t u t i ~ n s  3 f t e r  comp lo t i n i ;  t h s  

5 t a t c . . a s s i g n e d  p r i l j e c t s .  I n  r s e n s e ,  t h e r o  i s  o movo t o w a r d s  ' e n t o r p r i s a t i o n s  

of  2BD i n s t i t u t i o n s  t o  p r o v i d e  t h o  s c i e n t i s t s  w i t h  e conomic  u t o n r m y .  T h u r e  

has  been  r e f ~ ~ r m s  i n  t h o  wage s y s t e m  t h a t  l i n k  wages  t o  p e r f o r m a n c e .  SiiT 

p e r s o n n e l  a r e  now p r o v i d e d  w i t h  material i n c e n t i v e s  s u c h  a s  p c r m i s s i o n  t o  

a c c e p t  n d v i s o r y  assignments o r  t o  do r o s e a r c h  f o r  o t h e r  u n i t s  o n  r e m u n o r a t i o n  

and w o r d s ,  and p r i z e  monias  arc g i v e n  f c r  m e r i t o r i o u s  work. ilhovo a l l ,  

t h e  p a t e n t  l a w  which  r e c o g n i s e s  t h c  p r i n c i p l e  o f  proprietary r i g h t .  i n  know- 

l o d g e  h a s  boon e n a c t c d .  On t h o  whole.  t l i e r c  i s  now a  l i b e r a l  p o l i c y  a p p r o a c h  

i n  t h o  o r g a n i s a t i o n  a n d  management  o f  R&D b a s e d  o n  t h o  c o n t r i b u t i o n  o f  i n d i -  

u i d u a l  c r e a t i v i t y  and  c o n p a t i t i o n  r a t h c r  t h a n  m a s s - p a r t i c i p a t i o n  and c l n s s -  

s t r u g g l e .  

New p r i n c i p l e s  and  p o l i c y  d i r e c t i o n s  i n  t h u  p l a n n i n g p  o r g a n i s a t i o n  

and msnagement o f  R&D a c t i v i t i e s  are i n  c o n s o n a n c e  w i t h  t h e  ' l i b e r a l '  

approach  o f  t h e  1 9 0 0 s  f u r  d e v e l o p i n g  commodity p r o d u c t i o n .  The  p c s s i b l e  

c o n t r a d i c t i o n  o f  l i b e r a l i s a t i o n  w i t h  t h u  n e e d  f o r  c o n t r o l l i n g  tl:o 

d i r m c t i n n  o f  r e s e a r c h  and o f  c o o r d i n o t i n ~ ]  t h e n  i n  a p l a n n o d  way w i t h  



l c o n o m i c  a c t i v i t i e s  i n  a c o u n t r y ,  w h i c h  i s  s t i l l  l n r y c l y  b a s c d  u n  s o c i d i s t  

r c l z t i o n s  o f  p m d u c t i u n ,  i s  h3wewor n perplexing f e 3 t u r e  a f  t h c  C h i n c s c  

p d i c y .  F o r ,  t h c r e  i s  I I ~  c l e 2 . r  i d e n  a s  t o  haw m a r k c t  f o r c c s  i n  z: s o c i a l i s t  

econamy s t i r n ~ l : . : t e  t c c h n o l ! ~ g i c , - , l  i n n c  i t i n n .  ih:: d - n g c i  o f  c o m p e t i t i w z  farces 

u n d e r m i n i n g  t h e  p l z n n o d  c i c v o l o p m e n t  o f  i n d i g a n o u r  s c i c n c u  a n d  t a c h n o l o g y  

c m n o t  bc r u l . z d  nu'. 

T l i c r e  i s  ,2reai ly  s o m e  e w i d e n c e s  w h i c h  s u g g ~ s t s  t h a t  l i b o r a l i s u t i o n  h i s  

m c m t  l a c k  of  c o o r d i n - t . i o n  i n  a m u l t i - l a y e r  t c c h n o l u g i c a l  s t r u c t u r e  r e s u l t i n g  

i n  t h o  d u p l i c a t i o n  n c l  hastr; 2 t  dl l ~ v o l s  o f  r e s e a r c h  a n d  d u p l i c u t i n n  o f  

t e c h n o l o g y  i m p o r t .  T h e  d e c e n t r a l i s a t i u n  i n  d e c i s i o n  m a k i n g  , p r o f c s s i o n n l  

z u t o n o m y ;  i s  s ~ i d  t o  h a u u  l c d  t o  t e c h n n l o g i c a l  b l o c k a d e s .  A l s o  w i t h  t h c  

e x p a n d i n g  o i ~ t ~ ~ n o ~ n y  i ~ f  e n t c r p r i s c s  a n d  t h c  ' c n t e r p r i s a t i o n s  o f  R%D i n s t i t u t i o n s !  

t h e r c  i s  i n c r o l s i n g  c o m p e t i t i o n  f u r  i n n o v a t i o n s  w i t h  t h ~ .  r e s u l t  t h a t  secrecy 

0 %  t o c l i n o l o g i c a l  achievements h a s  become  o m n i o u s .  I n  p a r t i c u l a r 9  e n t c r p r i s e s  

p i l s s e s s i n q  rlim t e c h n o l o g y  a r e  r c l u c t . m t  t c  s h a r e  i t  w i t h  o t h e r s .  To g a i n  

p r i z e  iiioncy i n v e n t o r s  o f t e n  l o c i r  u p  i n v e n t i o n  a n d  t h o r o b y  i m p a i r  t h o  prucass 

o f  i n n o v a t i o n  i n d  d i f f f u s i c n .  Ti-;e r u s h  wit1-i l i b e r a l i s z i i o n  rnuy, t h u s ,  advcrsel$ 

a f f e c t  t h ~  r C e  and d i r e c t i u n  o f  i n r '  l e n o u s  d o v e l o p r n e n t  o f  s c i c . n c a  and technk 

l o g y  i n d  may c r e a t e  a s t a t o  o f  t e c h n o l o g i c a l  s t a g n a t i o n .  T h i s  i n  t u r n  may 

a c c c r ~ t u n t i ?  r l t h e r  t h s n  r o s o l v u  t h e  c o n t r a d i c t i o n  h c t w u c n  t e c h n o l o g y  i m p o r t  

ancl t c c h n u l o g i c d  s e l f - r o l i a n c e .  

D o c s  t h e  o w a r v i c w  o f  C h i n a ' s  t e c h n o l o g y  p o l i c y  i n  t h o  1980s c o n t r a -  

s t e d  w i t h  t h a t  nf  I n d i a  s u g g c s t  a n y  g e n o r a l  c o n c l u s i o n ?  I f  a t  111, i t  

i s  t h i s .  t h c r c  i s  n o t h i n g  l i k e  a " C h i n e s e  m o d e l i 1  w h i c h  a d e w e l o p i n g  

c o u n t r y  c a n  c o p y  i n  r e l a t i o n  t o  i ts  technological t r a n s f o r m a t i o n .  



For  t e c h n o l o g y  u n l i k e  s c i e n c e ,  d o e s  n o t  work i n  a soc io -economic  vxcuum and 

can  d e v e l o p  o n l y  i n  a g i v e n  p o l i t i c d  f rameworkk .  B e s i d e s ,  t h e  p m c u s s  of 

i n d u s t r i a l  i n n o v a t i o n  as i t  o c c u r s  i n  ci s o c i d i s t  ocunomy c a n n o t  b o  judgod 

and r e f o r m e d  ( a s  t h e  C h i n e s e  p o l i c y  t e n d s  t o  do now) i n  t h e  l i g h t  o f  t h e  

known dynamics  o f  t h u  p r o c o s s  i n  a c a p i t a l i s t  economy. T h i s  i s  s o  n o t w i t h -  

s t a n d i n g  t h e  economic  r o a d j u s t m o n t s  i n t o g r c t i n q  law c f  v z l u s  f o r  developing 

s c c i a l i s t  commodity p r o d u c t i o n .  T h e r e f o r e ,  e a c h  c o u n t r y  h a s  t o  p u r s u e  a 

technology p o l i c y  r o l e v a n t  t o  i t s  own p o r s p e c t i v a s  and  changos  i n  oconomic 

deve lopman t  znd s o c i a l  needs .  Some l e s s o n s ,  h c w e v s r ,  c z n  bo drnwn t h c t  

c o u l d  s u g g e s t  v a r i a t i o n s  i n  t h e  s t r a t e g y .  

T h e r a  i s  a s u g g e s t i o n  f rom t h e  o v o r v i 3 w  f o r  making s o l f - r e l i a n c e  a s  

t h o  k e r n e l  o f  t e c h n o l o g y  p o l i c y .  Technological a u t a r k y  may hamper t h e  

development o f  f o r c e s  o f  p r o d u c t i o n  and  r e t a r d  t h o  p r o g r e s s  i n  t e c h n o l o g i c a l  

advanso  and  m o d o r n i s a t i o n .  Yot ,  a t a c t i c c l  movomont f o r  i n t e r n a l i s a t i o n  

and s o l c c t i v e  d e l i n k i n g  i n  t h e  i n i t i a l  p h a s e  i s  u s e f u l  t o  l a y  t h e  f o u n d a t i o n  

of a  s t r o n g  endogenous  S&T b a s e .  Tho s p e c i f i c  f o r m  nnd t i m i n g s  o f  d e l i n k i n g  

w i l l  d i f f e r  w i t h  t h e  s t r a t e g y  o f  economic  d o v e l o p n e n t .  

Tho I n d i a n  a p p r o a c h  f o r  a l u n g  timc h a s  been  t o  b l o c k  and  h o l d  

f o r a i g n  o w n e r s h i p  and f o r o i g n  c o n t r o l ,  and t o  i m p o r t  t e c h n o l r i g y  s o l c c t i v c l y  

a f t c r  c z r c f u l  e v a l u a t i o n  o f  t h e  t ~ r m s  and m o d n l i t i e s  u n d e r  th:: f ramework 

of a d m i n i s t r s t i v o  r e g u l a t i o n s .  I n  t h o  case o f  Ch ina ,  u h i c h  i s  known 

f o r  i t s  ' w a l k i n g  two s t e p s  f o r w a r d s  and  ono  s t e p  b a c k w a r d s P  t h e  conno ta -  

t i o n  o f  s e l f - r e l i a n c e  i n  t e c h n i l l o g y  p o l i c y  h a s  been  . swinging  w i t h  p o l i c y -  

c y c l o s  i n  r e l a t i o n  t o  oconomic  s t r a t c g y  and  d c v e l o p m ~ x t .  I n  p n r t i c u l a r ,  

t h e  a p p a r e n t  r u s h  t o w a r d s  a  l i b e r a l  a p p r o a c h  t o  f o r a i g n  i n v o s t ~ n c n t  and  

t e c h n o l o g y  i m p o r t  i n  t h e  post.-Mao p e r i o d  i s  t o o  complox  t o  comprehend 

hccause  o f  i t s  p o t e n t i e l  dampending  e f f c c t  o n  i n d i g e n o u s  i n n o v c t i o n  and  



economy, autonomy. N e v c r t h c l c s s ,  i f  o n c  l o o k s  back  a t  b o t h  Ch inaso  and 

I n d i a n  e x p c r i e n c o ,  t h o r e  i s  a s u g g e s t i o n  t h a t  b u t  f o r  an in,word.-looking 

t e c h n o l o g y  p o l i c y  n c i t h e r  c o u n t r y  c o u l d  h c v ~  b u i l t  u p  a d o m o s t i c  SET cgabi-  

l i t y  which g i v e s  t h c  se l f - conf id ,nc r .  i n  1980s  t o  apen  u u t  and s h o p  f o r  the 

l z t o s t  t e c h n o l o g y  i n  t h e  i n t e r n a t i o n a l  markot .  

A commitment t o  f a s t  m o d e r n i s a t i o n ,  an a m b i t i o u s  aim t o  c a t c h  up wit# 

i n d u s t r i a l i s a d  countries, and a d r i v e  f o r  r ~ p i d  e x p o r t  p romot ion  would moks 

l i b o r a l i s a t i o n  i n  t e c h n o l o g y - i m p o r t  o x p o d i e n t .  An a t t r a o t i v c  c l i m a t e  for  

f o r e i g n  i n v e s t m e n t  and t e c h n o l o g y  i m p o r t  would c e l l  f o r  s u c h  m n t e r i , ? l  incers 

t i v e s  and  l i b e r a l  c o n c o s s i o n  t h a t  may p o t e n t i a l l y  c o n f l i c t  w i t h  t h e  le rgor  

n a t i o n a l  i n t o r o s t s .  A s  t h e  e x p e r i e n c e  o f  Ch ina  i n  t h o  immedia t e  post-klao 

p e r i o d  s u g g e s t s ,  i n d i s c r i m i n e t e  t e c h n o l o g y - i m p o r t  p o s e s  s e r i o u s  adjustment  

p rob lems  d e s p i t e  t h e  magn i tude  o f  f o r e i g n  i n v e s t m e n t  b e i n g  p r o p o r t i o n a t e l y  

rno rg ina l  and  t h e  s o c i a l i s t  ( p u b l i c ;  o w n e r s h i p  o f  t h e  means a f  p roduc t ion .  

The I n d i a n  e x p e r i c n c e  is i n s t r u c t i v e  t o  t h e  c x t e n t  t h a t  i t  suggests  

t h e  p o s s i b i l i t i e s  o f  : ' s e l e c t i w a  regulation" o f  f o r e i g n  i n v s s t m c n t  and tochm 

l o g y  i m p o r t  and  i t s  l o c a l  a d a p t a t i o n ,  a s s i m i l a t i o n  and i n d i g e n i s a t i o n  oven 

i n  t h e  phzso  o f  open ing -ou t  f:;r t o c h n u l o g i c z l  u p g r a d a t i o n  and modornisetion 

o f  t h e  p r o d u c t i o n  s e c t o r  w i t h i n  a s e l f - r e l i a n c e  s t r a t e g y .  T h i s ,  however, 

h a s  t n  be  accompanied  by a p r o c c s s  o f  p l a n n i n g  f o r  i n d i g e n o u s  c a p a c i t y  f o r  

t e c h n o l o g i c a l  innov;! t ions.  The I n d i a n  e x p e r i c n c e  u n f o r t u n a t e l y  under-  

s c o r e s  t h e  f a c t  t h a t  t e c h n o l o g y  p l a n n i n g  w i t h o u t  a s e r i o u s  c o n c e r n  f o r  

t h a  c o o r d i n a t i o n  o f  R&D activities botween R&D i n s t i t u t i o n s  n t  v n r i o u s  

l e v e l s  and  w i t h  t h o  p r o d u c t i o n  s e c t u r  r e s u l t s  i n  m a r g i n ~ l i s a t i o n  o f  

endogenous  S&T. H c r c ,  t h e  C h i n e s e  c x p c r i m c n t s  w i t h  t h e  "walk ing  on  two 

l e g s "  s t r a t e g y  e r e  w o r t h  e m u l a t i n g .  



Technology p lanning,  however, has the  danger o f  o v c r c a n t r a l i s a t i o n  

o f  dec i s i un  making power i n  S t a t e  a d m i n i s t r a t i o n  which t h r o t t l e s  i n d i v i d u a l  

i n i t i a t i v e  and c r e a t i v i t y ,  so impor tan t  i n  t he  i n n o v a t i o n  process a s p e c i a l l y  

i n  a  market.-dc.teriilined s i t u t t i u n .  h l g i d i t y  and adhocism i n  a d m i n i s t r a t i v e  

c o n t r o l s  can l t iad  t o  ser ious  economic i n e f f i c i e n c i e s  and wastes p a r t i c u l a r l y  

i n  a  market-or ientod economy as i s  evidenced by tho  I n d i a n  experiments w i t h  

a  regime o f  quotas and con t ro l s .  A t  t he  semc time, r e l z x a t i o n  o f  admin is t ra-  

t i v e  c o n t r o l s  and jux tapos ing  compc t i t i uc  forces and the  law o f  va lue  w i t h i n  

a  s t i l l  l a r g e l y  planned economy, as the  recen t  Chinese experience tonds t o  

suggost, sharpens contradiction between t e c h n o l o g i c a l  s e l f - r e l i o n c e  and 

open-door s t r a t e g i e s  i n  t h o  technology po l i cy .  

On t h u  whole, a  s e l ~ c t i v o  r o g u l a t i o n  o f  technology- import  and 

p lann ing  of R&D activities t o  s t rengthen ind igenous innowat ions are t h e  

key components i n  a  technology-pol icy f o r  any deve lop ing  country.  Whethor 

t h e  s t r a t e g y  cou ld  be implemented through d i r e c t  a d m i n i s t r a t i v e  con t ro l s ,  

o r  i n d i r e c t l y  by monetary and f i s c a l  ins t rumants  when o plannod economy 

i s  i n t o g r a t e d  w i t h  markcit o r i e n t a t i o n  remains an open question. 
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c P!.~~?L_IPcE?~?~~vEs c) pIt-h-hor. . ~ ~ e p t i v c s  

Examption f rom l a n d  c h a r g e s  D e d u c t i o n  o f  expenditure on  
f rom o n e  t o  f i v e  y e a r s .  s c i w n t i f i c  r e s e a r c h .  

D i s c o u n t  r a t a s  a r o  o f f e r e d  i n  Woightod d e d u c t i n n  i n  oxpend i tu ro  
backward  areas. o n  R&D. 

. . -~ ~ ~ -- . . - ~ . ~ .  . ~~~ ..... - . 

S o u r c e  ; : :Comparat iua I n u o s t m n n t  I n c e n t i v e s " ,  Chipa Emko??y_ & &ad., W ~ l o l ,  # 
J u l y  31, 1983,pp.3--4. 



T a b l e  2  .- ~. ..+... 

M o d a l i t i e s  o f  Fore;gn Inves tment  i n  China: end 1983 
.I.-- . . .... . . . . - .  . ... . . . . . . . - .  . . . . . . . 

- . .- . . . - . 
I l o d a l i t i e q  No. o f  Ampunt o f  f o r e i g n  

u n i t s  in.vostment 

---- -..--..-----.-..-.---..- ( i n  U.S. $ m i l l i o n )  - - .. 

1. ~ h i n e s e  Fore ign  j o i n t  v e n t u r e  

2. Ch inese  Fore ign  cooperative o i l  
e x p l o r a t i o n  p r o j e c t s  31 242 

(1.2) (23.7) 

3 Chinese  Fore ign  c o o p e r a t i v e  
p r o d u c t i o n  enterprise 

4. Compensation ~ r a d e / ~ r o c e s s i n ~  
o f  i m p o r t e d  materials 

5. Wholly owned f o r e i g n  e n t e r p r i s e s  
( Independen t  v e n t u r e s )  53 42 

(2.2j (4.1 
-.- -.-- 

Tot  a 1  2470' 1022 
(l00.oj (100.0) 

F i g u r e s  i n  p a r e n t h e s e s  a r e  p s r c a n t a g o s  t o  total. .  

Source;,' S t a ~ ? J $ - c - a > ~ , Y ~ ~ B g o ~  S t a t e  S t a t i s t i c a l  Bureau,  
Be i  j i n g  , 1984. 



Table  3 -. ...... 

I n d u s t r y w i s e  d i s t r i b u t i o n .  pf-J.~v_qstmmt. P y ~ p p s l s  inado i n  19.02.. Chin?, . . . . . . . . . . . . . .  . . . . . . . .  

.- - 
Tot71  Value o f  S h m o  of No. of I n d u s t r y  Piu. o f  

P r o j e c t s  

................. .--.. .....-- ..-.. ...... 
1  2  -- ....... ..-A ... - -., ... .-............ 

L i g h t  i n d u s t r y  

T o x t i l e  i n d u s t r y  

Chemical  i n d u s t r y  

Machine b u i l d i n g  
i n d u s t r y  

B u i l d i n g  m a t e r i a l s  

Meters and 
i n s t r u m e n t s  

Modicnl a p p a r a t u s  

Metallurgy 

E l e c t r o n i c s  

F o r c s t r y  

i n v e s t -  
ment 
,US $ 
1 o 9 o o 0 ,  

f o r e i g n  f o r e i g n  p ro  j o c t s  
I n v e s t -  i n v o s t -  w i t h  
mun'L ment i n  f o r e i g n  
(US 3 t o t a l  m a j o r i t y  
l0,OOOj ( p )  e q u i t y  

, . 

.... 

C01.6 
a s  PCP 
cen t   of^ 
c01.2 

. . . . . . . -  
7 

. . . . . . .  

50.6 

45.5 

36.4 

21 .I 

20.6 

C - 
" 

63.6 

33.3 

66.7 

........... 
39.2 

Note: De ta  r o l a t c  t o  t e n t a t i v e  i n v e s t m e n t  p r o j e c t - p r o p o s a l s  p r e p a r e d  by the 
M i n i s t r y  o f  Fore ign  Economic R o l a t i o n s  and Trede f o r  n e g o t i c t i o n  at 
t h o  Guangzshotu Invos tmant  Prornr~t ion Mect ing,  7-11 Juna 1982. 

Sourcc:  eased on d a t a  r eproduced  i n  C@na_J~y?o!ny-~n.d-TraddeCO0 Vol.1, 
No.6, J u l y  1 5 ,  1 9 8 3 $  pp.9-11. 



Table  4 -. . -. .. .- - . 

Loca t ion  o f  Chinesa-Foreign J o i n t  Ventures.$ g d ,  1988.3, .~ -.---...- .~. ..-.,, " .,. . . -, ...~. , . . . . .. .. 

..La.. ... . . .-. .- .-. .. ..-..-a . .- . .- .. . . I_ l .. . . . . . . . . . . . . 
Regions No. o f  Value o f  

J o i n t  Ventures Foreign Share  
(US $ 10,000) 

....~--*...-... . - - = ,  ~ ... . . .-+ . ... .<. I.-. . ... . . _. . . .^. . . .  . . . . . .*^. 

a) Four S p e c i a l  Economic Zones 98 11479 
(52.1) (34.9) 

f o f  which Shanzen - 
b)  Oe i j i ng  & . o t h o r  

c o a s t a l  areas 

c) H in t e r l and  

.._*A. (l.. .-.- -I->... 1.. .....__. . . . . . . . - . _ .  . . ... . . . . . . , . -i. 
Whole Country 1 90 32905 

(100.0) jloo.0) 

Figu re s  i n  p a r e n t h a s i s  pe r cen t age  t o  t o t a l .  

Source: as i n  Tab le  2. 



T a b l e  5 ......... 

. TechP?lo9Y. - C o n t = . a c t s  .and. f o r e i g n ,  Il?vostm.ent, , ln. Jo ip t .  !_o_ntures. ?ppr!v?d. i n .  !?,!I 

C H I N A  I R I D I A  

Count ry  o f  o r i g i n  Vnlue o f  No.. o f  
f o r e i g n  t a c h n  '.ogy 

Value o f  
f o r e i g n  
i n v e s t m e n t  
s h a r e  

....... (i:~... l a k W  

Nu,of technology 
c o n t r a c t s  
( f o r e i g n  tcchni- 
c n l  colloborntioti] 

- ~ 

i n v z s t m c n t  c o n t r a c t s  
s h a r e  \US ;$ 
1 0  0 0 0 .  ....... . . .  . . .  -. . . ~ >  * - .... A . .¶. . .  ~,,. A A 

U.S.R, 

U,K. 

West Germany 

F r a n c o  

I t a l y  

Belgium 

5 ~ 0 d c n  

S w i t z e r l a n d  

Canada 

3 ap an 

Hong Kong 

i i u s t r a l i n  

Ncwzcland 

U.S.S.R. 

East Germany 

O t h o r s  

. . . .A .  - .-..... 
T o t a l  

S o u r c e :  D a t a  f o r  Ch ina  frum S t a t e  S t a t i s t i c a l  Bureau ,  B e i j l n g  and f o r  Ind ia  
f rom I n d i a n  I n v e s t m e n t  C e n t r e ,  Now D c l h i .  



T a b l e  6 
* . - - - . . -. . 

..... - . . . . . . .  

Years  

...... - . . . . .  .& ... .. . . .  *.. ..... .- . . . . . . . . . . . . . . . . . . . . . . . . .  
C H I N A  I N D I A  .......... 

No. o f  
E q u i t y  
J o i n t  
Ven tu res  

. .  .- . - . . .  - 
10 
(5.3) 

24 
(12.6) 

2 9 
(15.3) 

20 
(10.5) 

107 
(56.3) 

............ ..................... ,.. . 

Value o f  No. o f  
f o r e i g n  f o r e i g n  
i n v e s t o r s  c o l l a b o r a -  
s h a r e  (US $ t i o n  
10,000 j ( J o i n t  

. . . . . . . . . . . . . . . . .  .- .- ... .k!t~.=.? ... 

. . . . . . . . . . . . . . . .  
V d U 3  o f  
f o r e i g n  
i n v o s t m c n t  
s h a r e  
(Rs.lo,ooo;~ 

.... --.- ..... -~- ....... .......................................... -- . . . . . . . . . . . . .  
T o t  a1 1 90 32898 2 8  9 105131 

(100.0) ,100.0) (100.0) (100.0) 
-2.. ...-................ ....... .-.- ....................... .............- 

S o u r c e :  as i n  T a b l c  5. 



of  Tech . , . .~ .  . ~ . .  oods  S p c t o r  i n  China . . . . . .  ..... 

. . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . .  . . . . . .  .." 
T a t - 1  Wholly Domest ic  f i r m s  
e  mglz d o m i t i c  w i t h  f o r s i g n  

f i r m s  c o l l  n b o r c t i o n  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  . . .  .." 

1 .  No. of  f i r m s  1 9  11 5 

2. Percentage v a l u e  o f  equipment  
l e s s  t h a n  5 y e a r s  o l d  14.7 1 5 . 6  14 .3  

3. O u t p u t  p e r  worker  on  1 9 %  
( t h o u s a n d  $US)  4.4 3.9 

4. E x p o r t  a s  p e r c e n t a g e  o f  s a l e s  
, i n  1900) 2.9 6.3 1.3 

5 .  Average No. o f  new p r o d u c t s  
i n  3 y e a r s  9.3 10 .7  5.6 

6. Technical c o n t e n t s  o f  
L l c c n s i n g  og rasmon t s  
; a s  of  t o t a l )  

a j  B a s i c  d e s i g n  

b )  D e t a i l e d  d e s i g n  

c )  A s s i s t m c o  i n  m a n u f a c t u r i n g  

d )  T r a i n i n g  

7. Age ~ r '  d e s i g n  ($ t o t a l )  

a )  Upto 5 p a r  o l d  

b )  6-9 y o a r  o l d  

c )  More t h a n  9 y e a r  o l d  

. . . . . . .  .... . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 

Adapted from t a b l e s  7 ,  R and 1 0  from UidCTAD, . . . . .  T e c h ~ o l o g y _ ~ I s s u e s  - . . .  ... i n  t h e  . - . 
S e c t o r  9 ..-.l.... t h s  ~ x p o r i a n c p ~ p f - 5  ....... P R i ,  U n i t e d  N a t i o n s ,  1984, 



T a b l e  8 . - ..-..... 

S&T P e r s o n n &  ~ n _  St:+@-owned, Units.;. .Chirp ..... - . . . .  

( U n i t s :  1000) 

.... ..-. . . . . . .  . . . . . . . . . .  
.'-. - ... Year 1978 

~ u c t o r s ' .  
. . . . . . . . . . . . . .  ....... 

E n g i n e e r i n g  1571 
(36.1 ) 

A g r i c u l t u r e  

H e a l t h  

S c i e n t i f i c  r e s e a r c h  31 0 
(7.1 j 

T e a c h i n g  

... - . .  - . . . . . . . . . . . .  

T o t a l  4345 5714 (43.7)* 
(1~0.0) (100.0:. 

. *  .... -, . .-.- - A  . - .  . . . . . . . . . .  -..-..--..* ........... A - -  .. , . 

F i g u r e s  i n  p a r e n t h e s i s  p e r c e n t a g e  t o  v e r t i c a l  t o t a l .  

Those  f i g u r e s  i n d i c a t e  p e r  c e n t  of p e r s o n n e l  who have  
o t t e n d o d  c o l l e g e  o r  u n i v e r s i t i e s .  

Sourco - .  S t a t e  S t a t i s t i c a l  Bureau9  PRC. ~~i jing. 



Table 9 -.* ..->. - 

ldurnhor o f  * j u r  Achiuvomcnts ,  i n  S c i e n t i f i c .  and. T~~hp&Aczl.,~~sp~~ch.:. Cb~ng ...................A,..........,... "-...A .- .  . .  

Number o f  m a j o r  Number o f  c r a o t i o n s  
a c h i u v u m o n t s  i n  and  i n v e n t i o n s  Year 
c r e a t i o n s  and  a p p r a v c d  by t h o  
i n v e n t i o n s ,  S t a t e  

. . . . .  .......... ............. . ....+. .. .. - - .  
1 2 3 

. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,, 

Col .  3 as 
p e r c o o t a g o  of 
Col .  2 

....................... . . . . . . . I . . . . . . .  . _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .,L 

S o u r c o  S t a t e  S t a t i s t i c a l  Bu reau ,  PRC. B e i j i n g .  
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