77 6 Hi B 22 R Vol.77, No.6
202246 A ACTA GEOGRAPHICA SINICA June, 2022

SRR AN S TR S E
BHA EEF IRE, B K

(1. R AE N T 3220, AU 5T 1008725 2. Jb i KB A5 B 2= b , AL 5T 100871 ;
3. H IR T S KT A S A FF B, bt 100070)

FE . @RI S5 A R R AR R 25 X5 T4 3 50 3 o W) 30T B oA e S
FH o ARSCNFE T HIRAHT BIRIIFA 1 W0 25 3 T H AR QBT A E AR B VEM S B M, (A1
B SCHEVEL FIBE , SR A2 0 46 20 AT % 2013—2018 4F GTHETE M I 28 M LA -39 T =22 ]
B A E M 25 0 AR FRAE AT T 08T, I3 T2 S B TR T AR T AR A SE A 50 T R
HEE 78 AT Z AR AR TN R . EEEHE N O s sE R VR N 46 P i
SRS R AU S 140, LAGCHER 40 A AR A S [ 454 . @ RUHRLE WP AL T L
LR F Py, KEE ARG, B PR RN =9 Al , HA kT AT S AR A
YEMILEEEH . B 43 11 B AR 3 T 22 ()R 7% 2 = A B A1, v Tl ok 1) 2 B 5 e
AT A R A1 02 8] S8 08 3 550 A T RMIF A AR  BARA VEXS 23 18] 1 B 07 A AUk
ARSI SR AL IR T AR R A VR Y 2R Sh K 1, TSR X AR S VR AL HE 380 3 B i 4
T R JRZERE RN IR T 22 TR 25 5 P A F AR A A o

I BRIAAE B SCAVE  H ST 2B S B

DOL 10.11821/d1xb202206005

Wt T A P DR EE ST B L 1R S e R 2 TR 10 T s [l A, AR
RRRERAT RS G 2R F i E 5 SRR A5 R 202 th i e b A )
FRBEHEET Z ER | X BHANEIRGE, BRKR RS . 0 T a1Er XiRa
WAL, WEQFIESm “HIr2asm” m “Was | FA, XL A5 28 H
o] 28 AL TEAS , SIEASCH BB HTST “RIZsiL” e, IXIEIHT 48 B 2 P
HE ARSI T ER A QU M 25 AR IEAL TR AP BT B, I AFAEE R L £
AL SUEAFBEZRER, MO T SRR QURT AR STl AL TR B BE, W T HAS [ Rk
FIE AU AR A R R . Pt , T3 4 9 ) B0 90 245 A A8 R e G T Y
SEMALE], X TP T AR ) PR BB K BA E 2

Xof DX 0 28 BT 4 T 20 TH22 90 4FA, B AERN 220k B T LIX | X3
AP RS BB IR . RER—HIT BB A4S SERTIR™ . X e FEad 1 A e SR A A

WimBEE: 2021-05-00; fEITHHEA: 2022-02-28

EEWA: FHEHSRIES ERTUH (20ZDA040); [F 5 {8 FL 43 4 1 H (72003190, 41901147) [Foundation:
Major Program of the National Social Science Foundation of China, No.20ZDA040; National Natural Science
Foundation of China, N0.72003190, No.41901147]

TEERT: JHmE(1986-), %5, TLPG LA, WL, BIZEE, BF5E05 1 D As 18 504 . 3 5 DCOSBORPTEA
E-mail: xqm815@126.com

BREE: ZEPE(1961-), B, BORITFER A, W, B2, B o 03 . BT . S ot
E-mail: 1gp@pku.edu.cn

1359-1373 71



1360 i B 2E R 77 %

DI — RT3 NI A MBS, BIANEESS | B = RORAAE, 1R T KR
TR AN BT B AR S BEIE o I AY DX BT W 2% 70 M 07 1 2 R T 5 | R JER Y,
B | A6 R S W (o) BT A AR ROPRAE nT RE, IR AN BEAR G i S e LS % A= 1) BT
o BEHE KRB R R A2 B2 B ik 5L, TR R sl (9 X B 2%
ST IE IS TSR o [ AR SCATT S S 2 5 T S T« — D T o) 4 (R i i M 4%
AR A% Jm b AR T AT, O — D DR R AU . K= BRI X A5 2%
SR HEQUBT M 28 B9 2 Otk L SERATH | BRI AEIEAT TR X LERFTE
FELA . RS0 ANASEESE, KLk B T XTI, GRS AY
2 RS AR i TS (R SRR ST 5 BR T QR M 28 R RHIE R A L, ok
Z R R B SRS, WS B RETE AN SR . AN, AL TR = A A
PRI, H AT GUHERL T AR AT R 25 BB SRR A L

FI 2014 AFRTHBL PR A L THoh [ S oms LI, T3 DX P ] 17 3 [ (A o ot
SEOMA A R T F AR . RAERUHST R QIR A SCIR 2200 328 O @M stk
PITR) BHT B R S5 A AR B TR Q) ST AR BR R R0 U S ) QB LA T
PR Q) (R 2 28 34T 7 00 S S U G A A (A8 00T, A A A%
18 A2 28 S BT i A 1 AU SR T R B BT R 2%, 5 = i R BT I 2% 3
F2 TR BB SR T AT SR BB RS MR EE #575 1 U S T R ) BB B
Z, RSSO TIEZ LI XU+ Z 517 AT MR R™; Chen 0T T 47
ARARIE AT R0 T Bt S B R QIR AR Zhou F3E TR A M7 15700 1 At sL &
PR 28 B9 12 A RER o X BB RIF 5 R 22 B0 X 5 i S B ) 17 24— T 1 14 2
B2 TR N (EAE R RGAA

BUFr O ERE R IX 1T TBR BB ECR % B 2R . Hansen 2575 2007 446k
T BB OMESE” BOMES, RERUEH I EEER 2 R BT B A | R AL R 3 BB,
UK HE— R QB N EEE R 0 RN AT . BORBIEr . 7 W EIHT 3 BB, #er
I ZR M KRR R BB M EEE R Z 30T, RN SR e 2 H b
%Ll aY, 2S4S AL AT 2 D 2200, W DO . R4
AT A BT R A AR R, BT RO AL RIS
FORBIH R T ) A= 7 S AL BT, DABTEOR B i i & 3, R A A
Ao FHRBIHTAL TR M B AR SG , J2 IEARBR IR, TR B AL TR
IMEEER TS S, 2R AUET A BRI s A e M X 2 PRI K R B 2R A . M
BAHEIRR, B AT, #RE I ADH A R M0 D6

T UL, ASCAERIHOMEREIA T, AT ARREUH R RHIF & /R A2 T4
ARABUHTHYEL ARG AE Y 2 A ot SO )R 2%, 23301 R B VR 1 SCRIB AR L A
P, s 1 RS [ S P 1) e O LK DX B ) R R 2% AR R, TS
bt AR AR, E R T AU S R QR R 4 AR T R AR N R, e
AURSERHCEER LS | S DR EFT L RAR A e g ) TR RERY . 5B R
b, ASCHITTRR EZRBAE . S —, MRHRAIEORBIH & PG B X m PRl iy e
T AE M R RHESEAT T 2007, IR P BORESEAT 17X b, 28 =, RISTRS
NHABIG, WIS . BORARIUT . ST A 22 B RRL BB S 5 T Sl T 5t e
Sl Z [ RHIF S A ERIEOR SRR BRI N R, U BMIE AR S R S ARIR S I T /Y
SRS




614 JRE AR A USRS VR W48 I AR AR B IR N 3R 1361

2

2.1 HRITK

ASCUA TSR T B IS %, 2 BRI T . RS AT —4, 4TI
AL 21.8 J7 km?®, 2019 4E%AE AN 11342, HulX A r= S H A E] 84580127C, & EIL i
KEWTRE, He, b s EE0E . 2F . AA SRR, ERmT
55, BHERS . EERTA T A EE G SER . e U, JbarERR e
“EPRRHE AR L BRIRT, b S DO . ke (RS, B
DLE AR A AZ O B A T B A AL (B 5K = MR . SRS XA, Bt
WA TR RRZEA R QIR R AR SR E N, NI s s &
VERI 25 BT AR IE AN SE R R 28, HAT S E A B S BRI . 1 2014 AE R P ) O
A STl LA A S R i (R BT R AR W bR, PRl SCRE 4 2013—2018 4R A5 B[]
B, DM 7s nti st o e & e AR St LUK R G I 45 1) AR
2.2 iR

WICR RN AT BUR B B ZARIE, A ETS SCOR M X AHR A3 AR 32 22 515
B o AR SO SCIR SCAAEFIE SCIE SCAVE W7 TH 256 B 8 EESE 0 T (B8 SO AR Ol o
AT 750 I AR SR AR A B A BRI R T Z M ) R SCAAEIR SC, #E2013—2018
AR M) AR B R 65496 s UEEE 13 g M LA 3T Z [ TP SCA RIS . 3% Dk
SERIESE™, N 4Bk H AU ME B 18 SCEUE 2 “Web of Science” F%) SCI, SSCI,
A&HCUIR S e rh it O SO SCRVEEE , IEXHE SCHE S T e i A T i e 7, 7
2013—2018 4 HARIFRHL R 29672 5 Je LA AEIR Lo

LREE A SR briEbEE . DA SN, BRI b I e AR A Y K
R4 A, 2 H AT E P AMIFSE DA R AR R R B s bR . SR EE E T
7%, AR A o EEZ RS B A AE T R B RARFE AR . XL FaLE Tk
B . SCRBAY . AMBETT 3 RS AY, Forb ke B I & RS R R AR B, S
TR BE B8 s S e 7= i O T 2, DRI = 38 465 BE B 1 b Sz i 1) (L% P i i
FBET Ko 38 U 2013—2018 4F 5t HEE 13 My F il A B KT 1 &R, X
ZAL RGN IE T, R E 7 BT 2 1, A4S 20132018 4 5t
B 13 HBG I LA 3k T 2 [R] 1 30848 T A 4F HE il L]

23 RFE

ARTSCR A2 W48 53 B T3 3 X6 s R B I R A D 24 () AR R RAE HEA T b . D A
Ucinet 455 GRS SCRIAAE LRI BT M IR S nT Ak s @ 155 25 e R
PR U EREEREETEER, AT 28 B SE AR AE B LT AR s ) A AN [ Is T R 2%
TR A EOCR , AR AR AR L, A AR R U E A T 4
WA, TR LS AR [, 7 B BT SR T T 2% AR R IR JS BT
IrikEE—2L s s i R SR R R, 3 B i s SR A S 8%

) 245 B4 45 SR 1k T LA Bz Wl X 24 B AR IR R A DI R B, 3l SR RS R B (Clustering
Coefficient, CC) Hf—4E /R ML PGRTE DL . AT B RIERBON 1 AT i SHILEH
Z IR SEBRAFAE B B 5 0] REAFAE B A B LR, T T AT 49 A5 A0 28 SR S R B T
LA RAREER S, BUEMOR UL S 2 AR 56 R B %, S VESC D, PRk
FEOW AR RN (1) iR



1362 i B 2E R 77 %

_1 2d,

CC= ;;k(k_l) (1)
K n MG B d o R S ARART S RIS PR AR R kRS AT
P FAAB YT SE . O R REHE 45 A5 T S ] B R AL, ORI ISR B R
B L B S e T 28 s i 22 ) SCIE A R AR, P48 SE PR AR I O R LS
ZM NG T KT REAELE R C R U(EFR s T34 BE AR B 48 X 45 rh ik ol 9 1 2 i)
BEES AP B, S Mk 2 [ AR S R B m R B . BERC 0 B R A0 B P 2% 45 4 v
BT B AE L AR 5 A ) R AR, IR TR AR, BN I A R 2 rp A T
LB E, AT S AR R R B R, A DX AN R (] IR R R R, AR ST
o AR i 3T B0 B, A T [Re S B M SRR

3

ASAE AR SCREELRIEEE, IWRHIFGVE S5 H ARG VR ATy 18 220 1 50 FHEEE P
IR M2, JF o0l % 28 YR . BESRE . POZS S R R A a5 att AT A, Al ot
BRI 2 J A S AR RE BV M 285 10 T A8 R KL A
3.1 FEERMASIEMERETRIE

(1) BHIFEGVERIZE AR E . A RIZERE
BORF, 2018 4F U SL = M| S VR 18 SCHU
IKF 143325, M T 2013 4E45 K T 42.7%

(F 1), Hrr, dent. REE AL =G 1R

WOCHCR AR R R EE RSN, 2018 445

2013 4 {35 Wi 0 %91 38 3 55.9% . 35.0% .

27.0%. MNFEBEEHIKRT, 2018 4t —K

AL dest—ide . REIACZ SRS 1 20132018 4F 5ose = Ml A6
SCHUA L33 R 45.5% . 43.5% . 1%, HitL Bl B K

] BB A AE M 25 b DL S R FN U B A /E S~ Fig. 1 The number and growth rate of collaborative papers
3‘5 , @%’ZZ'ETJ %fﬁfﬁ//l‘ 5 U\%’ﬁzl/t\;iﬁﬁ B/‘J of Beijing-Tianjin-Hebei region from 2013 to 2018

W AORE , PR A SR Somg St W) 0 S VRS SO R R, 2014 4R 1S8R 78 20.2%, 25
)1 ) 52 B s B A . MR TRIZRBIRIE SCEAEROUORE , 20134E2 5, =Hufa]3E 3,
WICATERIEG K, IO CAE M KBONEE, RIS VEBCRAE PR K- AT

(2) BHIFAVEMIZS 0 BERPE o AR SO ] Gephi 5 b B E 47 090 28 88 R 1k 43 #
DEE T BRI SCEE MR B C R S MZRE | P BRR K RIS RE R H
TGRSR B AELE UL 13579 s T Z 0] — EARAAAE ,  PRIHAR SCHER A 0 st P
RIS SO BRI S AR AR AR L (R D)o SRR, 2013—2018 45 [A] 5T
PRI GAE G R BB 6038 M F 69, 77 AR SCEVE IR BT X b F 3 5 1901268 %85 FE
0.769 34 151 0.885, [ 2% v 4y i 2 [H] SCHR A B AR AWt i 5 PI AR KM 1.231°F
B2 1115, 2% 30 (8] 52 i & 1 19 0l S A R AR 21 1 B4R T PR R BN
0.867 34 /ME] 0.901, J et 2% v 2% 19 s Ik R Y 25 VI FE B — 244 K

(3) BHIFGVEMLE AR . SUHRFERHIF S MR 26 2 3L 50 S RESUL 19T, Lhat
HOh R, DU Uiy A A5 H (812) o XERHIFE AR 48 09 ot BE R4 T 530
B, Jest RO EHEA S, AT X RO, R IR AZ 0T . 2018



614 JRE AR A USRS VR W48 I AR AR B IR N 3R 1363

EJL RS RS SR 6518, R1 20132018 F R RAT S EMBHE
2 5 ﬁﬁ:ﬁfgi%,ﬁ; M 50%, & ‘*/‘{, Tab. 1 Characteristics of research cooperation network

ﬁ/‘\’ﬂf [X_XJQ% E/J jZfFEE H‘(ﬁ\ﬂ\jjlﬁ—‘? ,?E% of Beijing-Tianjin-Hebei region from 2013 to 2018
= - Y 5 AN TN
FE . AR AE . 43R 2022 15 5 1063 O SRR MSERE PR PHRERE

% i 5%1/’5)3%[% 14.1%*11 7.4% ’ 7\%*{’ 2013 60 0.769 1.231 0.867
B e, WALE g 20 0 o8 128 0.832
UIMLHCIW% E"J:@éfi ’ ,ﬁ\:':':'jlﬁf??lﬁ%m . 2015 65 0.833 1.167 0.897
Zem iy RGO IER R, b R jgij Zj 2:‘5‘2 ffﬁ 2':;’2
BAE BB A 3.8%~5.3% 2 7], H. ' ' '
2018 69 0.885 1.115 0.901

XL 15 Z (A R RHIFE RE55

El2 2013412018 4F L BRI S 1E R 4%

Fig. 2 Research cooperation network of Beijing-Tianjin-Hebei region in 2013 and 2018
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Fig. 3 Changes in the research cooperation network of Beijing-Tianjin-Hebei region from 2013 to 2018
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Fig. 4 Technical cooperation network of Beijing-Tianjin-Hebei region in 2013 and 2018
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Fig. 5 High-tech and low-ech cooperation network of Beijing-Tianjin-Hebei region in 2018
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Fig. 6 Changes in the technical cooperation network of Beijing-Tianjin-Hebei region from 2013 to 2018
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T UL, ASCryit s AT
pat, = oX,,_ tu tvt+e,, (3)

pap.,= BX, . tu.tv te, (4)
b BB pat.. . pap. SRR e 76 L RIGAE . 10 3CHVERCR 19X
B, ERE X A B me. n A3 AR T XS RS ] B2 O 5 e SRRBEAL
P, NG N AE PR, RS e A AT TR — B o fREARSORTE
MR R, BT UL EBBOE ,, I A DT P R MESE T i A 5 P .
*®5 TEHRMESIT

Tab. 5 Descriptive statistics of variables

A i A A A4 PR 5 FEAS ES[IEN brifi2E I/IME RME
Bl iR LRIEAE pat 468 1.731 2.168 0.000 8.245
WIAEE pap 468 4.016 1.439 0.693 8.782
fift AR ik Hi R B dis 468 5.458 0.521 4.107 6.384
Rk T htra 468 0.402 0.491 0.000 1.000
FARARITE tecac 468 0.119 0.430 0.993 0.119
ZUTR IR pgdpd 468 9.959 1214 4263 11.753
P ZE R AR AL strd 468 0.268 0.220 0.003 1.000
RS TA rad 468 1.821 1.896 0.445 13.870
B R 55 AR tser 468 60.363 84.722 4.639 319.011
TERE R A R unis 468 225.335 119.364 33.966 534.255
TERCZTAA teac 468 13.951 9.278 1.965 40.579

4.2 LIEEE RS

FEARPHEAE S S MR, FHREBIMAEIE (Lowess) FSEUfliTT 7k
X 2013 4FF1 2018 4F I REAS B AT 200, UG AR AN IR 7 s o Bl 3l ) B 8 f
K, BRIGVERIE SCATES R BT BUR BT B, AREE B 45 R B A B iz
A . X HE 2013 4E AT 2018 AE AL A ik n] LU BE, TG & & Al & 1B R )28 CA1E,
2013—2018 AR (1) A VR R 7R AT 2528 (R By N X9 BT, JE HUEAE 400~600 km
TN G OE B 5, R B St S R A E R A VE RIS DAY K. 534k, 400~600 km
T EN LR SRR BRI —E IR TR, FERmden . A R)E SR H & H)
AAER R IR
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7 S AR A1 5 28 (A1 25 19 Lowess LA il 26

Fig. 7 Lowess fitting curves of science and technology cooperation between cities and spatial distance

oS [a) R B R AR AR AR i, JEy2e g U I 22 ) i A e — A i AR AR v i 47 e ]
55T X (AR A2 RN [ U, AR SO 2S (RN RE B 5 B A A R . IR SCAR I T S5E ]
He Forhsy (1) M (2) BB REAR 5300 8 L R G AE pat Fie SCHEAE pap, fEEAR
i S A dis A HERR Bl ] A8 A A HE UL R 2 X BHE: S AR s, B il 1 4F
Py W E RN o dis W IE R B R, BT 1% 5% K- 12, BIE 1 23 [H) R 25 8k
IR T Z B A 5 = AR AR . INRHE RE R KN X ok B, L RIE1E
X3 [ o SR AU, BB By R s ek i B TR K i B v T T [ R A
VERERE 25 R B 2, k65 (3). (4) A iz (1), (2) FIREERL EimA
23 (8] 5 B dis 5 SR 5 I8 htra WZE XN, dis W IRIH 25 B R, 5 (3) Fdag

Fo6 THEEE.SURFBENHHTERRAEZmMEERER
Tab. 6 Regression results of the effects of spatial distance and the opening of high-speed rail on science and
technology cooperation between cities

[RAE i
- EXEZN AEALRTAEA
AR
1 @) (3) “ (5) (6)
pat pap pat pap pat pap
dis -1.19377(0.438) -0.7417(0.298) -1.17677(0.390) —0.73877(0.244) -1.149°(0.653) —1.148°(0.688)
disxhtra 0.048°(0.026) 0.006(0.012) 0.1697(0.072)  —0.003(0.024)

2014.year 0.130(0.100)  0.139°°(0.043)  0.125(0.102)  0.139°°(0.045)  0.020(0.150)  0.224(0.042)
2015year  -0.003(0.100)  0.340°(0.043) —0.023(0.102)  0.338™'(0.046) —-0.312°(0.150)  0.314°(0.042)
2016.year 0.141(0.100)  0.266(0.043)  0.100(0.104)  0.261°(0.046)  -0.297(3.439)  0.286"(0.042)
2017.year 0.292°(0.100)  0.271°"(0.043)  0.2427(0.106)  0.264™°(0.047)  0.026(3.439)  0.285™(0.042)
2018.year 0.5337°(0.100)  0.6057(0.043)  0.4827°(0.106)  0.5987"(0.047)  0.105(0.150)  0.355™'(0.042)

R 8.0637(2.403)  7.788"(1.632) 7.896"7(2.142) 7.767°(1.341)  10.999°(3.439) 11.9217(3.666)
FEACHE 468 468 468 468 7 72
I R 78 78 78 78 12 12

e H55 A2 Robust LS5 IBRHETR ;™7 43 B R TE 10% 5% 1% A9 i 35 P KT 35 5 2014.year . 2015.year
2016.year,2017.year,2018.year 73 HIC AR R A7 A (] FE L AR 1
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SUIGUA [T U R 50 5 O AE, 2 P e RO G0 A1 A ) ) 22 B g T 4 T LDy e M- A 25 )
FEIFESE ; 5 (4) SIS IR RMEIRNIE, (HAREDS BEEGR, Et—P8iE %
FIEAVEARE THESCA YRR s i B SO R

R AE TSR A MR 2% A T4 A DAL, BB i 59 RE 3 RIS FELY T4
ShRUHEE PRI QT A TE R EZ . % (5)~(6) FIHMXTILAT S at s AR F
T A2 25 1) B B A s BROT Tl AR A T SRR ST, S5ie S ek —2 Ji5h, MAREDY
HEAVS B R EOS LUR T, 2013—2018 4R LIRS SCA 144 1 B R 2 i R A

i 25 A5 AN e T R AR A SRR T T TR R R SRR IR R, &5
WML TR, (1), (2) SRR EIALER, 5 (3). (4) FUNCHE R 5 hTHE
HABIR T R R A AR B2 R R 2B A7 M Y45 58 o Horb, BORABIT PR Y I 9 R K7E 5
(D~(4) FIREINIE, HAESR (1)~(3) FId T F s, iyl BRI
PEER T TR S VR EE RSN, JCHIE R EARGAE A et R0 T o W 4

X LRGN, W20k 220N, A A T3 W L RS AE, 7e2
(1), (3) PP RENERRFRME; WX TIESCHENT , pgdpd WIRIHREAES (2) M
(4) FIhERE S AR, DO 257 A R ZE R R A AR B R S 5 TR
LRIEAE, A TMBIESCEME . XA AT BEAY SRR 2 L R 5 15 I ) 2 1 1] T 37
BRI B AR LR Y, R e 5 0 W) RO 22 55 e SR 22 B AR OG , THESCA R R
ZHY A2 RS BT BE BT Y52

MAFEARR RS RATE , W =0 L G5 22 ok, o A BEAT R A A
EZ R M AE AL 505 U S AT 8] A BB SRR AN B3 o B AR R [l I 45 SRR
A, SRR AR 2 A T B RFE R 2 A U TR SRR R AN 2, (BB
55 M N A RS REA MRS KA I Tl it L R R SCE A

®7 WHERKSELWERNEIERER

Tab. 7 Regression results of influencing factors of science and technology cooperation between cities

ES(E N AL AR
A A

1 (2) (3) (C]

pat pap pat pap
L.tecac 1.2087(0.521) 0.8327(0.247) 2.9617(1.153) 0.117(0.322)
L.pgdpd -0.0897(0.051) 0.029(0.024) -0.006°(0.062) 0.025(0.044)
L.strd 0.823"(0.420) 0.540(0.200) 0.626(0.956) 0.129(0.251)
L.rad -0.006(0.023) 0.001(0.010) 0.042(0.054) 0.010(0.012)
L.tser 0.009(0.003) 0.002(0.001) 0.029°(0.015) 0.0217(0.008)
L.unis -0.000(0.002) 0.000(0.001) -0.007(0.004) 0.000(0.001)
L.teac 0.120™"(0.035) 0.095™(0.017) 0.230™"(0.080) 0.0537(0.025)
FEAS 390 390 60 60
W 78 78 12 12

T 455 N 28 Robust PEHE S5 BUBREDS ;"7 i3RI TE 10% 5% 1% 3 HEKF T B35 5 Bk IR 8] 1 4 4y
V5 2R8I AU T A 6 5 280 5 5 22 I A A, S s A A 2o TR e

5

ARG M M5k, FIHERESCRE L IR RO, #8575 T 2013—
2018 AF HUHERL I DX T Z [ BHIT S VR MIEAR G AR M2 AR RR AL, I 2 T A A
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T, SCUEAR S 1 AU Z R SRR BRI R

ek O USRS MR AP, BB S RS 140, DLt
Eh, AT R U B 2S A5 . MRS BUORE , 2013—2018 4FRIAL A — KA &
PEIRSCI A 5 U R A—2F . @ sUHSTZWIE L T LR e, K, AiRE
RUHL, Y RE L NN =K AL, AR N R B ER SRR A R . A
A, —m, ERtSRE AZENG R RIS ORI 2, R
CENEURE” SRR AT M4 R ERINER S —Jri, dLAtSEY . B
ML PR S T3 X B BOR S ARG ISR . (D) 2% (W] HE B BT R i Ty =2 W) B 25 5 7 R R
A, HAPEOR GRS T2 18] B T O SR ek el o B s 2 B g e 4 T LD s
oA VRS ) Sl R K BORSBIT VR HESR T (B BB 5 A R 2R 1, JEHE X
PR GAERIRE RN BN 2 5 2257 R JEZE R U NI I T Z ) S 2 5 - AR R G4 5 B
TR 55 M N BRI EAL S TS (2 A IR A AR ) A AL

BT LARENE, ASCRI: ARSI BT IL S SR A O A AR
WS EHI TR, F ZOMAREETI R T . A5 . PRE SFE B Rk QBT REZL , TE N
— Bl ZHIKENARTESIRHE S EMLS ;s HE— DS UL R R R R B
SFIERNBOME A, R A R, D] S A R SR U A B R ) O R A
PR BN, AR SRR S S AN, SEAR USRI S AR =S G FISERH A
YRR 28 A5 Jm i PR PSRRI 2%, s B35S 5 7 s po ke , i m R L ARSI
W A, sl T A, Ai/ N Y2 5t A S 22, R ettt el
Foate, B BHCa R L T, 7l TAER G 1 RAEIERR A A,

ARSI IR T SRS RIE S VR A BOR G VR B R, (H 32 BT 40 4 ml 2R
P, REED T U HSTRIT S R Z [0 SRR R AL, R ZE M 2t — AL A £ 2
PE— LR RSB AR I AL
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Evolutionary characteristics of science and technology cooperation
network of Beijing-Tianjin-Hebei region and its influencing factors

XI Qiangmin', LI Guoping’, SUN Yukang’, LYU Shuang’
(1.School of Applied Economics, Renmin University of China, Beijing 100872, China;
2. School of Government, Peking University, Beijing 100871, China; 3. School of Urban Economics
and Public ministration, Capital University of Economics and Business, Beijing 100070, China)

Abstract: Building a hierarchical and reasonable structured science and technology
cooperation network plays a very important role in promoting collaborative innovation in
Beijing-Tianjin-Hebei region (BTH). This paper analyzes the evolutionary characteristics of the
science and technology cooperation network between cities in the BTH during 2013-2018 from
two perspectives: the research cooperation network based on knowledge innovation and the
technology cooperation network based on technology innovation. This paper uses micro data of
collaborative papers and collaborative patents and applies social network analysis to examine
the evolutionary characteristics of the science and technology cooperation network between
cities in the BTH from 2013-2018, and empirically tests the influence of 78 pairs of city in the
study area on the science and technology cooperation based on panel econometric model
factors. The main conclusions can be drawn as follows. First of all, the rapid growth of the
research cooperation network of the BTH presents a spatial structure characterized as the twin
cores of Beijing and Tianjin, with Beijing- Tianjin as the main axis and Beijing- Baoding-
Shijiazhuang as the secondary axis. Second, the BTH gradually formed a technical cooperation
network structure with Beijing as the main center, Tianjin and Shijiazhuang as secondary
centers, Langfang, Baoding and Cangzhou as tertiary hubs, and other cities as nodes. Finally,
small distance plays a positive role in science and technology cooperation between cities, and
the compression of spatial and temporal distance brought by the operation of high-speed rail
can weaken the spatial attenuation coefficient of science and technology cooperation.
Compared with research cooperation, technical cooperation is more sensitive to spatial
distance. Technological proximity is the main driving factor for promoting science and
technology cooperation between cities, especially the promoting effect on technological
cooperation is more obvious. The smaller the gap of economic development, the easier it is to
generate science and technology cooperation cooperation between cities.

Keywords: patent cooperation; paper cooperation; social network analysis; semiparametric
estimation; Beijing-Tianjin-Hebei region



