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INTELLECTUAL PROPERTY 

China's Innovation Landscape 

Patent grant year 

B People's Republic of 
C k a  bas exp%rimd three T" &cadex of sustamd, strong 

a n n u a l 8 c o n o m i c ~ a s i t ~ a n s i -  
tim Eom a d y  planned -- 
omy to a &e market. C m t l y  the 
wnrld's seoond @st ecunomy (I) ,  
China recognizes s c i d  and tech- 
nological innovatron as m inmw- 
ingIy impwtant strategy to fuel the 
next p k a  of its pdw3ivity pwb 
(2). However, the driven and ea- 
jectories of m a ' s  scientific and 
technologi~al gmwth remain Mder- 
~ g a t e d . T o u u d e r s t m d e I ~  51 W patents gram& fn l 2  major sdnca and tachnology 
of-g w m   me^, p m  classes by assign- sector. 
ti&y m science d tdmdogy, 
an analysis of caqrehensive patent bp- tub. becaw these organimtims largely fde 
videdby the State Lrtellezbd FYqerty Office patents within Chin& 
@PO) of m a  ispregented here. The present analysis provides an over- 

new of China's m a l l  innovative &ties 
Patents and Innavation using more than 1.1 million SIPO-pnted 
Patents play a central role in empirical invwtiw and utility model patents (14) 
march on innovation, despite their limita- fiom p u t  years 1986 to 2006. These patents- 
tiom as xwamw of the infroduction of rim are awardad fmm - 2 millicm SIP0 pat- 
products, p r o m s ,  and swvim (3). Tney ent applications ( I S ) ,  which include all 129 
identify the inventors, assignees (i.e., patent classes ofthe Internattanal Patent CIasaAEa- 
holders), Iacation, date, and innovative dm- tion (PC) ofthe World IntelIwtual Prop* 
acteristics ofevery fled iwention over long -on (WPO) and dl eight assignee 
 ofth he^^, 5). sectors h m  @ M o n  year 1985, wben the 

Although pxeviow patent-based studies Chese patent system started to process pat- 
sollght to examine detwminants of national ent applications, to 2006 (16). The assignee 
irmmtive capacity (&9), economic pwth sectom are prk&e entqmaejn&idual+ mi- 
and g w ~ t  policy ( I D ,  I I ) ,  and the e t y ,  statwmmd (or -nm) pub- 
impact of gecgraphc i d i o n  of hwl- 

lic research institute, s t a t e - d  (01 -nm) 
institute, state. andhospital (table Sl). 

The analysis then focuses on war 2 0  
thousand granted patents in 12 major sci- 
ence and technology cImes, also across 
all eight assignee sectors. These important 
classes are dram h m  a large M y  of litera- 
ture (17-2l), based on the IPC. Tney range 
h m  chemical and life scip~ces (i.e., organic 
chemistry, organic rnaCTomoIecular com- 
pounds, biochemistry, microbiology, and 
genetics) and medical and phanuceutical 
sciences to optics, computing, information 

-. 
and nanotechnolw (Me  52). 

Private, Domestk Growtn 
Patents granted m s s  alI patent classxs ad 
assignee- sectors increased over 13% per 
y w ,  on average, h m  1986 to 2006 (fig. 
Sl), &spite China's relatively weak intel- 
t d  propaty (IF) envhmmt,  qecially 
in twms of effectivwess in patent enforce 
ment (22, 23). WE may reflect the growth 
of direct foreign invment in China (24). 
Foreign fums with expanding activities in 
C h i n a d e m o n s t r a t e d t h e ~ c ~ o e  
of patent rights agaiast mmp&tom~ pmvid- 
in& oppcnhmities for dmuedic h to learn 
and innovate. This may have prompted Qi- 
mse firms to apply far and subsequently 
receivemure patmts. Ciari6cation of IP laws 
favoring patent p~otection md better align- 

edge exchange aad ~ s i w  (121, they 
~ p ~ l y  on developedNorth Amer- 
ican and European n&tibions. Tne few studies 
that sought to undemtand the technological 
development of China and East Asian cam- 
tries were constrained to the lbited mnnber 
of patents awarded by fie U.S. Patent and 
T ~ k O f f i ~  (VSE'TO) to air&= wti- 
ties (9,113). These studies were h i n h d  by 
{i) selectim bias, as the sample of Chinese 
firm willing and able to fie a patent wiih the 
USPM is swerely regtricted compared with 
theentirepopukion of Chinme firms, prtic- 
ularly shr-ups; and (il) dmeprmmtation 
of government-related &&!ions, m a -  
toryagencies'hvMties, w research 'msti- M i o n a l  relative scientific and technobgicat advantage by patent grant yeatThe regions are 21 Chinwe 

pmvincas, five autonomous regions Bibel CIizang), Guangxi, Xinjiang, Inner Msngolia, and N i n p i a f ,  and 
~ e ~ w ~ ~ a n ~ ~ o o ~ o ~ ~ ~ n e s , S l n g a p p r e ~ n a l l e m e n t  four municipalities (Beijing, TIanjin, Chongqing, and Shnghaii. She two sperial administrative regions 
unfwersg, SlngapDn 178899, SInppore. (Hang Kong and Macad are not conn*dweB part of domestic China because of differences in their histmicat 
.&mall: tcennethhuang@mu.edu.sg and terhnalogicat develop me^, patent liling, and rep~rting systems. 
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&withinhn&id-asweUa~ 
increased domestic imestment in research 
~ d e V e ~ W l * w ~ ~  
PW rob (28)- 

In the 12 major s c h c e  and tmhology 
c l = w m - = -  
tic fitms and rn~dtinational wrpmations-- 
steadily a s c d e d  to dominanca after 2001 
(see !h fmt -1. This !m~d 4 the dimin- 
~ ~ v e s h a r e o f p t m i s ~ t o i n d i d i  
d u a l  hwnton couidbcdueta an incrrasem 
&ishation and cost of the R&D andtech- 
mlogia being phnw with firms l i i  to 
haw mom msomm compamd with indirvid- 
uals to develop such m1 tmhuologk. Tha 
SPOpatentsgrantedmthm 12 ciassss,led 
by d s c h ,  semicon~ors,  corn- 
m *% and computing (fig- 
g r c n v n h n  12% of all- in 1986to m r  
20% of dl patents in 2006 (table S3). They 
equal near& onefth the number ofUSPl'0 
paw gmted in the same c h ~ ~  rmd tima 
p e s i o d ; o v a S 3 % o f a l l T I S P T O ~ ~  
intke12clrsesesin2006(tableS4). 

Patents assigned to W e s e  entities 
fmm 1986 to 2006 account for wer 58% of 
the total patents in the I2 classm, f o b d  
by J s p  (12%), Taiwan (1 1%), U.S. (7%}, 
M a  Q%), mdGwmany(2%) (fig. S3).The 
anrmalgmwthrateofSIPOpatmtp k p z d  
t n ~ ~ ~ g e d 3 3 % d u r i n g t h i s  
perid U.S. assigws c o n ~ t e  about 55% 
of total USPM patorits in the 12 classes 

1986 to 2006; nm-U.S. a ~ s i g m ~  h m  
~ a c o n o m i ~  tike Japan's (24%), Ger- 
many's IS%), and h ' s  (3%) largely make 
upthemmhhg(fig M).Thearmualgrowth 
rateof WSPTOpatents ~ ~ t o U S ,  enti- 
tiesdutingthispiodmmpdmund7%. 

Geographic Diffusion 
A dative aciantific andtdmolvgd advan- 
~ ~ W ) ~ ( l 3 , 2 5 , 2 b ) c a n r e h t h  
scientiFic and technological capabilities in 
these 12 c h  evolve wer time anass geo- 
graphic~~ll~.msindexisd&edhas 
a m g i o n ' s ~ o f S X P O p a t e d l t g ~ t h e 1 2  
majm s c i m  or tdmology c h e s ,  dividd 
b y t h a t ~ ' s ~ 0 f S I W ~ a m s  
all c h  For -p4 a qim m p d b l e  
for 20% of patents in the 12 chases, but only 
10% of all patenis, has a RSTA of 2, suggept- 
hgre.lative &e@ in the 12 key class=. 

The RSTA at the province level in 1986 
and ZOO6 is &own in the s w d  figure. The 
scientific and tdmoiogicaI advanfageg of 
key regions such as Shaawi, Guangdong, 
Shanghai, Tianjin, Beijing, Jiaugsu, Shan- 
dong, and other coastal provinces have 
diminished over time relative to the central 
and interior regions. 

Conclusion and Future R-t~h 
T h r e e k e y t r e n d s s t a l l d o u t F ~ ~ ~ a s -  
k dominance of private fnms wer indi~idu- 
als, mivedks, and &ea£Efrliated institutes 
sugg&a a f d m d a l M i n d b w t i o n  
ta China's innovation laudscape toward the 
pivat% sector as China libaralizes its mar- 
kets. Sscond, the stirgeinptmtsgmntedtn 
dm-&% W e  entities verm fmeign enti- 
ties across the 12 major science and technol- 
ogy clasm suBgests a rise m Cha's indig- 
emus innovative capabilities, which have 
been we11 atabbhed in regions of major 
mmomic and social developments, such aa 
Beijing, Shanghai l k j i u ,  Guqdmg, and 
Jraugsu. 'Ihird, the evening-out of regional 
RSTA suggests that scientifii and techno- 
logical capabilities have systematically dif- 
~ ~ a ~ t h e ~ c e s t o  h c e  
china's awd immativu capacity. AlAlthollgh 
t h i s ~ c o n ~ ~ p v i o w ~ ~ l  
evidmce h m  the United Stat= s u m  
that diffusion of knowledge and innovation 
are geographically W e d  (la) and can- 
cmhted in majm c i i k  r a k  than outside 
(27), i t ~ ~ d e s m e v a l i d P d i m t o t l l e  
g d s  of the Chin%se gweamnent's policy to 
wordinate md develop the cemal and int& 
rior regiom (16). Such a centrally mforced 
stmtfgy h&3 the potential to prwnoie hmva? 
tian d i & h  

Evaluatitiw of patterns of the evolution 
of innmatie ~ a p a b i h  acrwvr p g r a p c  
i % g i o n s , ~ o ~ c l a s s w ,  audmnedq 
sectors muld enable effective and targeted 
public policies to address q d c  regional 
and sectoral needs. Far a, identifying and 
matding their cme &ntk and tedmoh- 
ical competencies and Waor ies  to appm 
Matt location c h o b  is cmcial for opti- 
mal wlmge and application of Imowledpe, 
&ilk, and ohm mourns. 

~researchshoulduntanglethemm- 
plex relations linking spatid and temporal 
patterns of s c i d f ~ c  a n d ~ o ~  derpel- 
opnenbt0 iwestmente2lvironments dgov-  
exmnent wlkie9. b itwill be k- 
tantto &&gk the role o f ~ x i &  
i n ~ ~ o n a n d ~ u r i a i v m -  
~ i n Q l i n a s u c h v a l ~ - ~ t s d  
s t k n u l a t e ~ L s R 8 G D a n d ~ u r -  
shipasChiaacmthe3toWomhma 
muufa&hg and irthdd pmmhow into 
a k n o w ~ b a s s d  ewnmny. 
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