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BRI i DXV AL B2 A7 R 3 3 RIS 25 26 5% . Hidalgo S5 & 47, Kik
ERP A e 2 TRl /4:3<0F 3E 7N I -9/ -0 R ES P VS e = N /4 3 0F N - SN P8
A E L AR ORI s BT BRI Hp i H S i L 3 AL
M 245 6] 22 5 L, 2R T PG P DX A2 R SR 555, P B A ZR At DX 52 B AR S
SRR

AR DX AT Bl . BEAS . BEIRE AR O SRR IR DR, DR KR T
EEPEEKF . 2122 HILISK,  Hii DA 55 Sl AT A G R e R s 1) Yl 55 1 AR
FAAEHIX™, i, ARSCERETERGHE LT . LB A L AR,
22 e s BN RBIT HALA HH k, AREELUEOR IO AZ L, 38 5 DU L8 7 AR %
PRSI, PRI SIS il st DO QB RS2, ST . BORORIBO v AR Ml X 7
A BPHE N R E AR AT A, SRR S W) 22 5 AAT ML 22 577 AT A ol i DXl i ol
T RAR B4

2

2.1 #iEskiR

ARG 77 M 8] 7 AR ST s s DX = b B B 52l o A L 55 e 6 T4 1 i
X WERS “ = H" BRI ) o P X VEE, AP . e . WG IR
GRRLTE 648 87 A HuTh o A28 v AR PR RR ], AR v Al A O A A i 78 T AR R
JET (2000 4F R E Tl AS BRI (2007 459 FE Tl B E) (2013 4FH E Tl
BRAE) o A SCLLHIE DU KA T A BFFE T 5, S T Rl RS TR 1H A4 ) ]
WO Tk AR g RS K A A = R R b 5580

ZHI AN Geitbrie . Bl nl SRS Z 5, 2 R L A N bR
MAG—, BAMRZHALHEBIE R, WA /DB = 5= E. A SCK R 6E
fi S LB AR BT 7K 4 2 BH 4 R RIS P i 26 R 6 | R R R AE P L B, & R
Paim i AR A, o A SO ) 1 < ZEIEF” F S
BIRLR]” AT PR, RYE (EPR LR R SERAEFATI ARSI ERE (L
FRD ), KL RS ERAEF 2 (AE) JHFICE i —AN LR £ 025 X0
AT EEICE) . T (ER&SFAESZE) &0 TWRIRIET, Ml EdEse
SL R EE——XF R, A SCEE 2000 4EF1 2007 4F 594 FIEHRE 5> W5 GB/T 4754-1994 F1 GB/
T 4754-2007 53 FShRESEA TULRL .
22 ARFAE
2.2.1 HARKIGGM L BUA NG E BRI =l A4 AR SR vk B —Fh . S —F
AR (ERZFATIAAL), HIRRE RS — ATk 58 U2 A=
AR ML) B AR R i 5 5 — AP R AR AS [ ATl A (7] — Hb DX [R] B HAT AT
R R RAE P [ AR SR> MR , efa — 2 T DU A7 507 1ol 4
DB AT AR RN R SR AR A P [ R R, AR T RO A 43 B B AR G 5 7L BB
ZIAIE R, HT I, ARG — Bl Hidalgo 28 (RS b3t mAMGHE . &5, H
AR | B = SR 2 e O € Y < P VA (T T R 35 = S| A SO i ey 31§ = Ay
IIARRE A% O+ W AT = AT B X% A s = 5%, Hak, HE T
Z B AR P RP TR]— 3 T3 9 AN DU B Tl R B e e 34 i SR AR i e/ IMEL. L
e S
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0,=min{P(RCA|RCA,), P(RCA|RCA,)|

(1, LOo>1 H 0>5% (D)
Horr, RCA—{()’ ol
A i o R A IR A PO BT s 0, FonATll i F j BIRBITE; P 3RoR
Tl i F0 j [R) LA FE AR AR A AR s RCA VA Tl s = & A 3emt, 5
FIATL ¢ BARXS PR LA, Horh LO SRR ATll i XA, O SR iiATlk i o5 g
HXAZA TR . fefm, T FIREE IR AT 5 P23 T 80 17l e i 4
ASCER, BT
2.C,0,

29,
. Relatedness,, 7 r YR j AT r STTBUA AW B AUEARSCHER, 25 30017 j 47k
FUR HRR AR C, B 1, AT 0.
222 BARELE TR ARSI T X 87 A1l T (4 ] Ml 7 ATl B
A, A RN 3Rk A SR SCHO P ML AT A2 . BARINE
Patent, = o+ pRelatedness, ., +y,COMP,, +y,RD,, +
1GOV,, +y,MARK,, +y,FDI,, +e,,, 3
e i B O EFOR A EAT L . ST s o BRI e, HBEHL T
B Ay 5350 FESf R AR AR R SRG Patent,, 2B RFOR ¢ 4F r 80T i A7k
AGRETACE, A B AN S AR B R FR R RAE s Relatedness,, , SR 2L
fip ez, PR SCIHORRAE ; BB w5 5 MEh AL/, o COMP RR k3
From B, AT A BN S A n] IR BERIHT™Y, FR—4T Mk A B Al Bk ks RD
FORIDILBIFHRA , RN R&D AR SERIE; GOV FoRBUN R, M
FOlAMEBCARAE, BR T Al NI R B ASL, #77 BOURF B 538 SCRpA A 77l A
B MARK FnArle i B AR, Bem 9 i AR K P ol RUIAR- A7l 8] 55 3
1. WARFER SN, HERATALIR R, et ol m s e, SR AR A Al
B AT Al A B EDRSRAE s FDI F7m A5 A ANGEAIl A R0 Hh AN, [ SE BRI ST
R, SNFEADRAS A B AR BT 4 RN 27, AT A AR BEA  E
PERY CERAE . B B LA 56 RS A VIF (30T 1 (R 1), RUIAFES
HILAME,

(2)

Relatedness,j =

F1 HEMEEE
Tab. 1 Collinearity check list

A i 2000 4F 2007 4 2013 4F
HAR KR 1.07 1.06 1.01
Al 5w Ao e 1.03 1.05 —
NG HH AN 1.04 1.01 —
BUN 3 1.01 1.03 1.02
T A ik 1.06 1.01 —
A AT A — 1.03 —

I — FoR ok,
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3

3.1 FEMXEARXBEHTIAMXIGEESR

H S b DX Y DU BT R SR ARG £ | AR H R3O, 2013 AR R R 2 L
2007 4G 37.6%, #EZE 2016 4F Hrl it X BB LA T Tk Al 0 38 55 WA ) o 4
FE 14 23.4% M1 22.1% . 2013, Hpsth DX s e L D57 507 b ) 52 AR S IR P 24 41 22 ik /s 94
(£2)o NEZRNIRE, WARBER ARG EGE, HUORHEAREER, K
AR R 5 o X 5 e DX R A R SR B B G, KR LR AT o s ) . BEAREK
BB, 1 H AR A A 0 &R A TR B B

R2 20002013 EFEMRFIEVFAXBERETIER

Tab. 2 Manufacturing technological relatedness and industrial differences in central China during 2000-2013

WONE I ROE dmME SRR BUREARS B fOREmg

2000 4 9386 0.221 1 0 0.224 0.247 0.198 0.225
2007 4 10894 0.188 1 0 0.183 0.231 0.170 0.188
2013 4 14987 0.182 1 0 0.181 0.210 0.166 0.184

4 1 A ORI 2 R 20RE i DX A M s A ok B AR SRR 7 g (K1) o =4
7 Pt DX e B AR SISO T 2 R A el BRI T L DT Ry RIS AE T L
SR ST AR RN A SRR T AR BT ;B K BORSCHR AT £ 2R &
SRR IF S R R O 5 B, BRI i AR LB i3k T 22 BRI 5 1
AL S . ISR, o KPR 2K P-B AR SIS 2 200 Af £ R R ML X Y v
PRI R P DX, AR KB AR SEIBEIAR T ) 3 A A P DX Y L PRI R R I 2 X
o BARE, HHLIXEARSCBOKF R e DU ] AR AR R, R
PG ARG AR 2 (B A AR R AL

a. 20004F b. 20074F c. 20134F

[90.08~0.14 E0.07~0.11

£10.16~0.24 £10.15~0.24 £10.12~0.19
9 0.25~0.35 m0.25~0.36 0.20~0.30
->0.36 0 250 km ->0.37 031

E1 2000—2013 5 A& X & 3 AR X BR == 18R /B iE

Fig. 1 Evolution of spatial pattern of manufacturing technological relatedness in central China during 2000-2013
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3.2 FIARSKERRT =l B HT B & 4EHFAE 2 4

3.2.1 BEASFAE SE AT 2000 4F . 2007 4EF1 2013 4F HR - DX 2 [ AR SCEE 5 7l A5 1Y
OLS [l 4387 (ane3) KB, —AEF] 8 EE AR SO =l A (4 [n] )5 2 8503 3%
RIE, FWHF—17 5 H AT eI T 8 AT A AR GG , A E K-, 516
WE T B W58 2 TPk [ 3 AR A AT = B 258, id =AMl FR %
G (4 A G 2R BB IS [B) A8 AL BH S8 1A, SR BB AR ST = b B8 9 S a2E A FH B ok i i 3
JEHIE 20072013 4F 2 FR b IX P2l 6 U THE0 R o 1 G 4 i SRR B, BB AR SCECA B
F b X g 57 s ) . AR B i AT IR Sh LA

R3 2000—2013 EFA KB P ER X = G ET R E T 45 R

Tab. 3 Regression results of technological relatedness and industrial innovation in central China during 2000-2013

i 2000 4E 2007 4E 2013 4F
EE %SRS 1.166334%** 8.639486%** 39.30765%**
Al 35 o 0.011049%* 0.022598%* —
M EFRA — 0.000014%* —
BUN SR 0.000027 0.000007 0.000235%*
Hi H ik -0.070779 -0.828600* —
AN H ALY 0.258593%* 0.049403 —
N 9386 10894 14987
R 0.019409 0.058801 0.054576
Log L -18239.15 -35888.62 ~72698.78

e ok ek R IIEROR p<0.05, p<0.01, p<0.001; — FRICEHE.

TE20004F . 2007 4= AR AL il AR f b s o FEYE ) 1 W E MR, I H 2007
AEAT MY P ARl [ 5 4 5 B X 7 b BB A AR VR B R, FRBAA Tl P Al ] B3 B e 4 vl
DAREF=ABT, £FE 0 Bt (Porter Externalities) ¥Hig, 5 Feldman 25 %) 32 E 45 I
T PR EA Tk A IFFE 45 5 — 20, 2000 AF ALY b ARG 36 HA 50N ) R B0 2 1, 2000 4
FRE EAL TN S [ E R AR B, AR A AR %S R B3, 1 2007 AR AR
PR EE, FERHFE K 2007 4F40F i EANE 51 RS AR B, BEE SN0 Y
PR, H AN B WSS . 2007 AERIRL T A F AR AR R R B O T, XS
LN, 1T A B AR IR T AR KRR T, PTRE S R BURECR A
Ko 2007 AL AL A AR S ) REUEE N IE, RIS FR T Z LA F
Tk $E T . 2013 AFEEEA R IBURN AR S R N IE, RI20124 ([H
55 Be TR St H S b DX W A SR 7 TR SRR W
3.2.2 RIRAFAE  5i0%F 2013 AR X 7S i OLS [HIH 200, LA AT AR ST =)l
BIHT X225 . g5 R (FR4), BRINPEA LIAN, A F A8 618 b=l o] 5 R S B
AR VR IX MY B K O o B LU P A A5 kR G RS 1) e AR A A AR
2013 4F- 111 P4 45 il 2 b 1w v v R s it il 368 I £ M 505 o H AR st AT iy 1 325 MM 1) 49.4%
B PEEAL Y 38.9%, ML T Neffke 604518, 5 XU =R 1A B8 B 1Y r= b 5 ]
REFE A= Xk, 5 XSRS 0 7=l , R X nT REPE SR . BRIl Py
E e RS B RS N e e o SR Nl el |51 Q3 52 s DR |4 |51 /51 RN 3 TS G VA N T
SEULPEHIELAHFTE = .
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R4 2013 FHORKEEIS AR X 7S & Pl G 7K TR E AL R

Tab. 4 Regression results of technological relatedness and industrial innovation of six province in central China in 2013

Ap v O] Wt W L VLY
HOR I 1.070479 26.256930%** 60.696940%**  26.316750%** 90.981560%***  15.380440%***
BUR SCHF 0.000042 0.000166*** 0.000339%** 0.000149%** 0.000188**  —0.000006
N 820 3576 2910 2585 3256 1840
R 0.000606 0.040975 0.140377 0.080001 0.084597 0.025720
Log L -3309.77 —-15837.70 -14030.38 -11304.17 -17300.23 -7318.22

e #k e 3 RII3RIR p<0.01, p<0.001,

FEAR XS PV AT A4 1E )V A 2 0] b S B Hp a] s m AL 55 B9 0 A M ey o 2 TP ]
DX 3o A B2 B AR SBR[ R B i T 4y, BRI AN KT 2 5 i 4
TrRR X, AT R R ITAr LE BRI, K&, SRITasr
FAHAR MO DX 7=k (AT 2R B, R AR B35 04, GIeiEalHts XM A A ¢ X
WA PR T R &, BT B shag i, $2m T ek ml s AR SCB K
o WA AR SR BIH REOR T84, HUOEMmE . B . WAt K
YLLK, 200048 84 3RV ST, EAA X X7 254 b i e
R&D A 54 24 (5 iR b IX 1 25%, A b 2 324t T AA R AR 28E, AT E L
MV BB ARFIRIERY , SRS R Pl R R LR AR . YT AR RS TR X
Pt EmlE L & AR, W Eh T —RRE L AR, B TS [R50 ]
15 i (11 b | A LI ) S A U 53
323 FakdFAE ARSI 2011 AR E RETFI TS 508 (GB/T 4754-2011), %M
TRHR L RO HLAEXS A B AR PR R A3 20 B 2013 AT rp S b DXl PO B A Tk 4
SR | AR TR AR OR BRI (F5), HOLS [l #1437
FEAR SIS AS R B R B AR =\ BT i 22 Ak R

x5 HEBEVRBEEERNSE
Tab. 5 Manufacturing classified by dense factors
B AT
SO Eh R, W, PORPRRE RIS, 2580, ZiZUNCRIRMY, K B P B HR AR
B, ABINTHRAR, A7 B fs Blliol, ZEGE, SRR, BUBREE] ol
FAGER  EORIFNC TN R, SCH T IWE BRI, (e i, MEsmin 5K
JESEAN T, A G HR SR Tl AR
PERAER AR T, FERE, AT R AR T, e R, Sl
HARMER AR A RS, 2GR, B E, LHBEHE, RAERE L, B
i3 N K= 1 S e i A R v A L AP A (i sl ) D &8 B
TR

W6 R, PUZEAN TR R B A R M R B R SR A A T BUH K 9 52 T
HBR IS A RIS R\ BT A R A 5 22 57, R EOR B ARR™ Mb B A fie 2t
PRI, HUOR I s B, MRS AR AR R . X — 45 RS T4
ARIAT B T i SR BIFTRIITFE, I R R ICIALAT ) T A 23R A L A
B, SRR A AR 2E 57 o X T P A Jo LA v s e DX i M ) e JRR B BOA
AR X b A SR IE S AP IR . BEAS | S5 S kS i QIR IR S AL, PR
b FERARRE R MEAh, BRI HAK R, AR AR A
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F6 2013 FERHE KRB A =l gIFTEY V345 R

Tab. 6 Regression results of technological relatedness and industrial innovation of different industries in central China in 2013

P ik Bk < PEA g va = HoRB A
HOAR I 30.001810%+* 22.072760%** 25.070630%+* 58.247100%%*
B HE 0.000044 0.000079%* 0.000013 0.000330%**
N 4045 1513 3179 6005
R 0.019964 0.039125 0.056857 0.091540
Log L -19776.98 -6778.83 -13249.74 -30170.44

e xR p<0.05. p<0.001,

s, AT EER R Z, fEdE TAT L E R T MH., AL IX 7 S R AR
KRN THA . BHRERR™ M, 55 B 4R R b A7l 8RR H RO 58 T 5EA
B A ) . BUR SRS R BT LI M7 R RO S B Bl (1
M T A, W] 2012 4F (I 55 Bt 5% TR g 552 it e 2 08l DX 5 1) 1
ULY S FESh Al s BT AN ZE 0 L BOR SRR .

4

FETHOR SR AR X 7 Ml ) i HH AR S HAT BB, TR 1 AR gedE
TSN AR A BT I RO B BN . A WSRO R s R
TR S E AW AT e AR, 200 T X3z 1) ROBEAR S il il AR S BB 57
WA Z B SE R, R R AKX T AL o A SCHE T A 28 B Hb B~ 1) A A i
T, MBS M7, A PO B ATV 4RI, R T B DX M B AR Sk
XL BT AT AR XL . S50 -

(1) 7=l Al A SIRAT BT o [ 138 68 778555 A Hh ol s DS sl BB, HEsh 177
W THE AN RER AR, T ELBEE RO HERS , ASCRBOR M 2 o ARSI 3 A o B 2 R
KFE, RIS B] BN 5 A AR Y BOR S T LR T L BHTEE T

(2) WASaIZES R, 2L ol eal . B BUIRAYSENE , BRSSO Hh Al
Db BT A A S BE P SR p AL S R 2SI Ry o ST RN, oG, LR . WidER
WA LT R BT, XA PRILG; kR, Zfm . ML E A £
AIRIET IR, RS A IeMRIR R AARR X | LA DU T Bl A A L 2

(3) XFFHRB L E T . KR ERTF OER LA TS, HARSCBAERIFEA
2 VA H e R i ) 2l B B DR A B 2 (R RIS, 7l 2 (6]
MELLSE A R ARG ), PABULTEA LA 2

(4) IWFAEIIZRE, BORBOAE LT BT B m A e A lm] . Horb, X
AR P AT A FEHEAE R, S5 s ek, W ER ™ AE)n, BA
BARA IS . WRIPEE . @ “GUFERg, HRULR” 1Y E S DL 8 G S
TR K BB BOR A T 2R @ HoRBHER RIS i k)
FAPER R, A RBE B L, BOROCHKSR . 1157 885 48 A7 M i) 4 Ji 2 R A Bt
TRABETR TR

EHRI, BORTCHANOS B E RV B5F BA B35 po 2 e, i LX) %
B 578l WARER AT R A R . ik, ™ ers A e ™
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W TUE 55 S5 | T R IRKP AN m i DOR L, 177 BUR Al LUK RLR P53 77l
QUBRES . —Jr i, LRSS U RIRTE-F- &, s lkEl o Al Nl R, 44
R RIEE RS s 55—, MRSe R S AR 7 AR SR B s 14l , 51
KAiall, O DXL R T B (B i B PR A R Al o PR BOR R LY A R
BOZR TG BEFABE ALY, B S E R R e
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The impacts of technological relatedness on industrial
innovation in central China
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University, Shanghai 200062, China; 2. Key Research Institute of Yellow River Civilization and Sustainable
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Abstract: Cognitive proximity based on technological relatedness has an important impact on
the knowledge spillover effect between industries. This conclusion refutes the important
influence of traditional geographical proximity based on knowledge externality on knowledge
spillover. The existing research mainly focused on the promotion of high- tech industry
innovation by technological relatedness at national spatial scale, but ignored the analysis of the
relationship between traditional manufacturing technological relatedness and industrial
innovation at regional spatial scales, especially for underdeveloped regions. This paper draws
on the concept of cognitive proximity in evolutionary economic geography, and uses the
improved technological relatedness analysis method to take central China as an example to
investigate the impact mechanism of technological relatedness on industrial innovation in the
four-digit classification level dimension of manufacturing industry. The results show that: (1)
the industrial technological relatedness in central China has significantly improved industrial
innovation performance, and the effect becomes more and more obvious with the passage of
time. (2) From the perspective of regional heterogeneity, the technological relatedness of
Shanxi Province, which is dominated by resource- based industries and has poor economic
development prospects, is not significant. The level of innovation in manufacturing of another
five provinces, namely Henan, Hubei, Hunan, Anhui, and Jiangxi, is obviously promoting, and
the spatial pattern shows a strong central but a weak link between the north and south. (3) From
the perspective of industry categories, technological relatedness not only plays a significant
role in promoting high-tech industrial innovation, but also has a great impact on the promotion
of resource-intensive, labor-intensive, and capital-intensive industrial innovations, although the
degree of influence is different. The role of technological relatedness in promoting industrial
innovation from strong to weak is followed by technology-intensive industries, labor-intensive
industries, resource- intensive industries, and capital-intensive industries. (4) In addition, this
paper finds that the fierce competitive environment and government policy support contribute
to the improvement of manufacturing innovation. Local governments should take measures to
promote industrial innovation from two aspects: establishing innovative platforms and
technology service institutions to strengthen inter-industry and intra-industry enterprise contact
and shorten the cognitive distance between industries; prioritizing the development of
industries that have higher technological relatedness with local industries, and introducing
related companies, thus to promote the transformation and upgrading of regional industries.
Keywords: industrial innovation; technological relatedness; cognitive proximity; central China



