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r=0, BANEH | ko= K, + (1= bf)xsa,K, | T
e — etk BUS I BRI «, = a, = o = 0.3, I FEL bf = 0.2 ek Bk 8137 8 g 25 B 48 I8k 14
V6] 422 A Jr 2, R X T ke Bk A e 2 A T LR e i K A A R 3 Ao 5 T R 4% T B BH A B A 1) B
G e A% e Ak, 3R I S ek KRR R B HE SN L AT B R 51 OA TR SR R BE Y e Bk A o« = 0.3 %
(1= bf) = 02445 R % b o &5 5 & BV - B 8 7 T, ok B 109 150 555 7 DA 2 00, 26 B9 MR W R R 4
R 0 0 K e 24 SR U b 5 P A b B R KT B R R T L T 9 AR R A I S I B S AR R T
e B ol B B TR PN A R L AR A R R B s, R R I I e K vk 2z T T A R 1
TG DUAR R AT Ak o PRI, 75 3 2590 - ik 6 I 2 = 0 01 0 SR U b 5 % £ b 1) X0 BIn 980 B 2 A ot 1)
A ) 42 L T e B I S T oA A 8 4 B 9 A P A9 SRR A A R 1 AR R AR T S X e B R G
T I 1Y E— Bk
2% LA ik B 4 30 5 TR O 5 40 30 AN AR SIE R DY SR TR b 5 AR AN At e s TR 2D F
i 1 A0 AR TR« 985 I TTT AP 1 i Sk 0 4 B A0 12 0 S VIR Mt R A A M B3 O R R 0 0 IR T B A A
77 S B B B BORT P R Ak = R UL o e Bk TR R 22 R0 T R U b S A ) e B [ R R U
oS AR L B I, BE— 25 B e SRR R KSR TS S T AR U R T e B )y 0 B S e G 5 S [l A A
PLEESFHT L Jg A% O MU 536 W BT o) e e 65 A8 i (4L ST i T 48

0w =7

W, BRI Z s M E S R

ARSI R B e ik P G T R R 5 A ) A R B A TE T O— D RESE, i iR ek Bk 3h Y
DI PR 285 R DRUR AR 23 88, D 545 3030 Tl 79 SRR 0 K e Al g Il 3 ek B 4 ) DX SRR AIE o

LERAKHIHNNE

QT R i) AR 7 I3 B9 A AR AR T L R 8 b B A BRI B T 474 B ) A A
Y1 5 A7 B (Leloglu and Kocaoglan, 2008) , 7£ 3k 7 £f B [ i Wt ok J2 45 BLA B 08 09 18 3R IR ) sk % 1k
TS S o i SRR T R TR T 1 X S R | s TR A R SR T DU B 2 g oA R A SR, 2 A
0 B U, (IR A Orrigin, 7 F% O) 55 % Ak ( B 14 My Destination, T FK D) , #iCE SR A3 15808 5
H b 04 5% A6 07 2 F R % O—D Jr Inl B I E ks 77 .

AT B 5T 42 1 R 25 1) 58 B AR F A9 e 181 5 28007 189 28 80 A 1, I R DX 3R B A AR
B W W fE g (JR 85 RN, 2016) o 25 [i] 38 AR R 2 AR 58 7 A4 Ml 240 ST 4% () A A A 28 OB AR A
B S5 ER BN A R M e RIE A RIL S TR RS E AT RS . hit
PR IR AT 0 22 H Y b d [a) e Bk B0 2 19 25 [) 58 B BR il A AY , a0
F.F,
’ dis,,

Hor leap,, X3 o—d 7 0] T B kB AR B, LA I J7 1) () & F ARG 3% 0 2 1 O D0 B A8 AR 5 dis,, 1

leap,, = k (8)

@ IS S WP E T2 55 ) M ik (ciejournal.ajeass.com ) Fif 4
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OTER AR coueg 1

o—d 7] s TREF B0 phy T 0 M ) 26 25 o T BT A5 5 1 1 F, 43 90 960 5 R I 0 U B
B4 RV LB s by 51 00 R B

TE LTI % 1 SR B 57 5000 PR 28 75 A 5 o 70— 20 9 TR f ) A
JE 4 735 T 50 A8 2 S50 R T S B 2 R 25 000 L LR R R B (R AR, ) T
(R Ky, ) By F

leap,, = (dis,,)" (sim%)"(F,)"(£,)"(0,)" (D, (9)

N SlcSrlA- N pon
o, simg, = — B ARGEHIATNE , S, B S, 43 300y S U M o R AL 0 d 1955 &

L RRAG G L R 5 o MR8 & A 43 260k Ok W 92 BB FAM LT ¢, = 3) R bR
F 325 TPCHE B LI 0 AN A e, = 8) o O, 1D, g P AT B A Hi (4 3ok 1l 8 40028 &t 2 243l i
R = o ,0, = 1, RZH0; 93007 j b j = dBF,D, = 1, RZH 0. REy, My 535 H
AT K B b (9 36T 5 A0, 2 7 4 T R B R R R DR RS TR b SRR R X A A R Y 5R
VR CA B A M WSO R % A B 7 Hh iR R Ak g o BT OGS RO LB [ 4 2 ¢, B 1 2012—
2021 A A CHR IR A 31, 23 B IO A K R o [ s kR, 3 5 31 253 AN IRTT R SR ) 0, KB
71D,

2. SRR R A RIS AEC

(1) v e Bk A 22 B R P v v TRIEG AR B T s ) 45 4 5 Wi IS 7 Y 40 AT R ALE , A
1) ELAE T SR P A B R AE . LA I TR N S TR DX ) SR T B Ak g, A B DI R 22
TFIXE R 5 54 ) B Il e IR i e Bk, B0 ARV b RIS AR R b A RS R
Horb, 2R R b DA Sy 4 [ BT BT R B e A b o R I B G i IR AE b . A X SR AT O AL
B IR EEF OB EAE 7 )L T UK s SRR ) S A T . B R G R BGE R, 2012—2021 AR
B BN 5 B Y GDP I A A T = R A T A G AR R R X — AL R 4 O
DX AL B DX 5 7 A 7 A TR | VLK T DX R B et 4.67 14200 AR L X Y
RIR T 554015 2 E AR T, v F e AR AR, JE T RR I R A S 5k Bk D i i &
K3, @M XK 5K I8 550 Ty 52 80 DABE = A 3T BE b 51 S0 “ /T B 5 25 7 1 43 A R AE
— 7 T, B = R SR R R ) DX R A BT 8 T A T R T R 5 D — T R R I R ) S e Ak
J1 22 B ELR B, eI 7K ST 9 B R 22 15 29 7 0.01—0.1 2Z i), %5 8 K - ) 353 125 0.1, L H I
vl T B = 3 T AR S R T = A R T A 22 R 0 0.2, 5 LTS AR I A5 0 R A A6 AR A, —
FERRJE bR T [ R BRI R R RN ST AR A i IS I, QAT B X R ek Bk 5 LA )
R R AE . dEST L B CHE R O DU R A T I SRR O M R A A T A E TS, H
BRI AT BOHC T AR T R O s A P 5 S A U A S I, HLUAS O S K B R R L
23 E A R S X ST A R B B R B R R TE B TR AR A, DR AN G 1) S 0
DX A Vi RN .l LU 3], v G XV 22 dr B A T 40 A A L SRR ) B A D E AR

O BEWAHEIE, TAWT S O SIS dis, = % | lu:_d’ ,land, £ Hi 1 F (Redding and Venables, 2003)
N

@ L RIRUH B id st I 8 264 NI, th TS TPC A RO A7 AR B IR 2 45 U 3 253 MR
@  XIURRAE E S5 RS UL [ Tl 46 355 Y 3 ( ciejournal.ajeass.com ) {2 .
@  GURLRUR 2022 48T PR B 1A X 38 & E AL AR wy BER AR AR - 7O O R AR R I R A 4
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A% ERAKEXEHERR S ANESRmEN

(2) B Bk B 52 A8 — R T A op 3 ol A7 4, LA SR Q0 ER A Ak DS BE VI ARAE . L = Rk T
HE I Bk o 26 AR 45 R 15 BIARAE AL G S2 a0 R - OB 1) -, ek Bk 52 A — KOOl ol 8 v 3 o A7 76 FL H 25
ZEH L 2012—2021 4 = KR iT T 19 & FIBUEE £% Lo 01 45 22 ARG T ek 8k L 451 52 0% 2 B T P E Rk
29% . Hoh K = A IR RE L R 3R A5 A A K e Bk L e AR, AR Ml B B AL A R
TS5 TR = A TR SRR, FLJS A Bk E ) P S R R, 3R I R b T Sl T IR [ B A O i
IR, T 3 0 i Bk R G R B AT AE 1, — R A A e Bk A BRI N G, @9\ b N [ 2
BEBKAY R R AR 2 Al QU R IR A R W] L R TE 5 & A ik, BRI AR SR ITREBE L2 N
Rt 34, S T B AN Ah WL T 2 VA I B & AR FE50% A G I R . X F G TR L
R G40 77 Ml A 1 9 4 75 5K B0, 2 WY ek Bk o 43 L IR BRI L TR AL T RRAE . ARG & R B2 A S Y
G328 R FRIE ARG e Bk 81 188 K B 0 3 I e B TR AR R R A A R AL SE B T A R
R EE AL A B TR 0T TSRV M £ b T % e kA R AN X A

(3) BUHEBE K = A RER = A 3 T T 40 1) 2 B R R /N [ ) 7 R R = o 8
HRAE 2 1455, — O A A ek Bk sl 28 T T R SRR ) St Ak T M2 6 R . O st iR B3R i 3 - b
SRS SRR ) 5 e A Ty R TR 38 SR A/ N A i T AR R TR [ A0 R i R
T AAT AT S ) 0 1 €00 3 M b 250 5 A AS A2 0 DR Ry o BRI R A9 A 25 il 0 0 R /N a7 g e
Bk @K = AR R SR Ty R AL T R B B AT VRN 5k 2 HLE AR 38 o
EAH AL 8 T 5% Ak S BRI R, B SCR T s A R A AR R R i i k. BBk =
F T RE £ 2012—202 1 4F R = F9 T B J2 B & R e Bk B 481 °F- 2 5 3K 38.09% , 8 B & = #1 1) 29.55% Al
SN 32.17%. 1) R A &RIE S 550 58, B EA HoAth G5 4k 094 Oy R L Bk = A
I TR R K B R e R AT 4 L SCRE TS A TR MR IR, SE A AT [l R R e i e Bk .
W EE RAETE T R AT 4 BT LI T R A0 ek Bk b 651 O A B v ERE A E A 7 A 38 T R L RIR PR R 4 A
ANV o DI SRR T AR SRy BRI I b 1 27 £ T R R T G B A T I 3 T I A

*1 ERETHENKENRENL DR

S K SRR KA R B i

W R
ATEX R ERIN dem | K@ | e RN L | LR WL | B | BTAR
g | TR | -0.2212 -0.4131 | -0.1199 -0.1397 | 0.0570 |-0.3902|  0.1491
JEO| KM | 1.4466 | 1.4466 | 0.2218 | -0.2182| 0.8047 | 0.8047 | 0.5589 | 0.5116 | 0.2170| 1.4318
| gt | -0.5671 -0.5671 | —0.8071 -0.6697 | —0.8071 | -0.6010| —0.7309
| THIMH | -0.1408 -0.3537 | 0.0271 0.1574| 0.1100 | -0.3115 0.2627

ft | &KME 1.7253 | 1.7253 | 0.3358 | 0.0243 | 0.8998 | 0.8998 | 0.6686 | 0.4940 | 0.2229 1.4282
2 i /ME | -0.5954 —0.5954 | —-0.8485 —-0.5364 | -0.8485 | -0.8242| -0.8037

T BRI RO KR KR R 6y 5L E A A

AR BRI A5 A, e B 30 G Al P SR U M 5 % T b =2 TR) 1% B 25 R 9 O R, LM LA i 8 0 b X £
PR DL, I AT RERE— LRIk ZE . T T R SE R T X — R O XA B B T SE R
FIRLE% 7% B8 , S UEAS 56 A 7] 2 18] )ORE T 09 e ik 52 i S HCHIL o]
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OTER AR coueg 1

1B TERKEE

A% 3 LI [ 3R AT R R B BES (0T AF (2012—2021 45 ) /B A BFSE I, 58 T 1 5 038 72 AU o [
BRAT NG R, RET 91 T RE L RBEL RS0 5%, M4 56 B w0 Ja AR /Y BT 78 Hb bk 40 7 % 7]
R 3R T U1, Hi OKE T A5 27 % 0 S 0041 3 o 30 48 S 3T L S LBl T 7 v 264 4 gl T
DA 30T 18 30 B R AL A 1 97 S 500 4 A5 210 24 6.5 5 A LASBT X ok B A A TR IR . S50k
FHPCHL , % &> 30T R 42 % 1) B M AH 56 28 B 48 7 , B0 5k B CNRDS & R 585 15 . CEIC %4 & A
AR b e T e T AR S5 ) S 458 I Ge T A WA

(1) A g 7t « DX S PR 1 (collab) o DX B BP9 4 88 0 532 07 ST VA 0 2 =28 DA IR PR & 35 AN
ST AR /N kg A b T 25 5 U A (R B R, 2000) 5 DL X BR 28 BF B R IR AL R B R B B )W (90
A SCAIEIS ,2015) 5 LA X 385 7] 22 45038k & 4 S B ) B 1) 2K TR A5 (ke 1T 2= AN 3E A AR, 2019) o AE It
il 1, T3 [ 25 A R B 24 A0 0 0 A B R ISR ) B A SR 22 b . BEAST AR (2011) H 58 T P E 4
B 28 55 R T A B0 TR) A8 Ak 48 7R T IXBUR J 5 TR A A 3 i 8 D) DG B . T % Rk 0 DL (2023) 51 A
JEHE B A, VT AR T 30T R eE TR SRR 9 R R IR AE 5 |4 DX Sk P 08 1 AR g AR SO S
BIb IR R T AR IR . BRSO AR A AR Y, ek Bk G 1 005 B T A L A 0 SR VRt R A Ak b = ]
FE R T L S X S R R R . T S R v i X BT R R A B B AR L &
BRSO R 4 1 b L S B %o B 5 R ] A e T S A A R B IR S R R IR A S B A AR L
TEhKFR o A% B Y DR B o I 00 G Ak 57 i) B DT 28 B A, ) A LK AR T ST
S22, DX ) A B AR B B G TR R AR AR K, A A 3R T 0 R AR A 2B kL
I M DX P R P A A O TSR R AR B L B RS IR T T 4E GDP R KR 5T R I BIME 2 2,
A IR T KT T A 2 R (L R R T 2R R SR IR . QR Ay U BRI . AR A R AR )
A B B IR A A 53 DU A B B R 28 R < TR B R R T 3% (N EL 14.58%) = e ML A F
0%—3% Z I8 (5 1. 33.03%) M EFH, A F-3%—0% Z 18] ( & 14 38.41%) W F-Fa ], /N F-3% bk (5
F 13.98% ) S I 0T, 5 ARUAF A W0 i 1K vl O g A TR S A A A . D THAE XIS B R M Y O 4R
B o 2 WA T 7E ] — 47 b T ] — FA 399 B BB, DX I o) PR JBCLEL 1, 75 002K 0

() BEAS B . B i B AR B N B AR I (leap) o & FIBUE B & h B % i 1L R 22 5 K2
— U R s ) e A T AR BT (BEAE RS, 2018) o AS TSR W R I TT ) 4 L AR RS O
(patent) VE ek SR FR BE (000 FE 8 b o Pl A8 =B A O3 FEIE B (dis) s @28 B LA (eco) , 1 THT 5
PR GDP Z Rt i 5 WL 48 UE MR 51 7 s @ TT R FE (open) , B PE T Hh &2 Al 5 GDP Z Fl L
TIE A b X IO A I R o

(LI AR & o X F gl 20 75 1 A e Bk IR & L i & OB LB R FAMLH . X T w = 264 1>
Wi v = 625 A B R, X RN X £ TR R AE i TSI X R AR LR B RCA, =

(X,/ 2;:1 X,)

IR i K PR R ARER TR B LR L BB R (adv) :adv, =
(ZLIXM/ELIZ}:IX#)
L{RCA, > RCA,,}, I WL Ak b 2 75 ELAT A SR IR i 4 AR e 3 0 @ 7= EBE S ALl . 225K SR IR
Mo 55 A TR P2 S50 B WG S T oy TAE B S, NI i 5 g 25l B o BV ) ol 5 4

zzzlslg Sjg

FY AR AL L O str, = : s ESR B AL M & A7 e JE 7l B B O SRR R RO Tl LA
\/2;:15152 \/Zgzlsfgz

i £ 5 f o W] 4 a3 b D A FR L B e, D T o B o L AL AL E, R Mk MOl AR, U S M
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A% ERAKEXEHERR S ANESRmEN

(e,/E,)
(Do) >0 E)
QEN U RV AL HL o SR B, 2% 4 48 G158 W6 TR A AZ 0 F BE LA B 42 0% 4 S R RN A5 A B 2
S F WO B O IR B8 BE (gov) Ry M B R bR, DA IBURT 2 48 W0 B 9% IR 1Y 22 5 20 I AT B RE T, gov,, =

ov; + gov o . N >
B R oo YR IIT YA YA GDP Rk
i J

ST bR BRI B R A YT X 2 JEE Y TR Logit #A «

% 5K TN age, = o S8 T B P AL S BE AR 4R ind, = sty X (agg, - agg,)o

P,
collab,, = log ( 1 —WP )= o + Bleap, + yC, + R, + T, + M, X leap, (10)
ijt

Horpr, collab,, R W R A8 8, R o AR ST £ R T j 22 1) U2 75 5 B DX s 1 o 2 8 L, Py, R s P A
2 I A s o R RO s leap, RO AR RS B RN AR R T BT 05 e B M B AR S € R
A i SR I X T ) A e A o A R (AN 2 B AR ) L R Sy LR R I X A A B i e (AN s BREE R )
T, Ay W) [ 851 5 RN 5 M, S LA A2 4 ZE AL 2 A iR o 5 A .

2. BAEEPFY

R2H(D)— ()P T7n T ek Bk B G 08 DR P 8] K o 1) B v Il A 295 2 o Oy S B ok Bk 0 5 5 3
THF 174 228 BE 2 AR, AR SCFie B (i A N IR R ] IR 8 9 R 23 e 26 -+ DU AN o 4 B R R 2035 4F 58
S5 bR 4920 ) v 8 ST AR O B 6T A AR S AT A A 1A B8 (1) 40 Sk SRR M A b 23 B AN TR Ik
TR A ek B 45 5 L 565 (2) 81 ] — Sl 717 B8F P 380 10 P R SR 2 . m LA 91, e B 45 SR 11 leap R B 50
AT PN B 25 SRAS J 2, 3R ) ek Bk O 2 2 AR R T S O DXl P A R R L T e R P S 1
REERHALSOR KA. 55(3) (4) 9N R i b E AT BUX R 23 7, 5 B a5ie s — 2.

2 BEEEPRYE SHER
FiI T HE 4 5t ey 9t ML 43
(1) (2) (3) (4) (5) (6) (7
collab collab collab collab collab collab collab
leap (patent) 0.0008" 0.0000 0.0007" 0.0001 0.0005™ 0.0005" 0.0004"
(0.0002) (0.0001) | (0.0001) (0.0002) (0.0002) (0.0002) (0.0002)
adv x leap 0.0007" 0.0007" 0.0007"
(0.0003) (0.0003) (0.0003)
ind X leap -0.0037 -0.0029
(0.0028) (0.0028)
gov X leap 0.0087"
(0.0038)
Controls & & & & & P &
Mechanisms £ ® " & o & JE
Obs 54369 8551 55701 7219 54369 54369 54369

1« Logit B R 34 i 4 7 2 i1 B 8% 0, 455 P9 R 38719 X )2 1D %) SR SRR B AR M 1R 5 Controls 32 715 48 1 28 8 e [ 58 4%
I A2 B A, Mechanisms 2% 7~ #L ] 38 BT 0 45 BLITAR 512 75 A 5 #%% 0% 2 RIRAE 1% 5% . 10% BY/KF I
L LUN&FRM.

@ PR A B e R AR MR A 96 45 SR 2 WL ] Tl 28 55 ) B (ciejournal.ajeass.com ) B .
@ WIS B SR SRAEAL UM IR OC FR T 2 K P I 52w, S B 30 T % R B R AR A LUHERR T4 .
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o B L H AR SR 204 11

3. HLHE AR

L 25 (5)— (D IR I AT LA FALH] adv 77 M B HEFE VLWL E] ind S BOM U3 [5] 5% 16 AL
il gov B ML 22 e TV . 45 5 WA« B b0 S i T80 i 9k R IE 5% W0 51 80 ek Bk 6 E — 2B S AL B
AR REAE S AL I DR A W52 . IR B ALE | 7% 1k 1l 1 5 R TR P8 35 B R ek Bk 7 AL 280% 2 1 22
AN AL 4508 5 /R AT o Db L S B R v ot i A R i B T B R K & 5 B[] A1 s ke bk Ay BIK
B KB K R R BB . AR LA 3 5k B R 3kl Bl Bl XSk e R R T ek
B I G 0T 22 3 Y 3 2 4% R T R A BRI A ) AU R TR T S AR O BT B SR e BE R
] A, A L 7 [R] FC A T 3 e 4, DX 3k 3 B ke Bk o R o ) W [ 7 A/ D S I s 22 4 e B0 UFF 1)
WO T i ) 8 5ROl A R I ) A A BOR K B R, A R T A AL e R I

4. RRMES T

R 2 SR TR A R A e KA T B Bk R 4 T A S 2 AR B T X R R R . SRR
A , o EAUHT K 5280 X AR X P Ht i 3 AR B B SRR AR Hh O 3l T 5 4 X
BUM R A R R T EPE H 3R B CT AN A, 2020) o HE ML SR Bk S R g L 25 SR LK 3. R ALK
B0 R F AL AL A AR LD, REAE LR B X B Ik Sh R AR TR i R AR AR P HOR K B R
tH SR ) A B IR T DX B 3l b, T R ek Bk R A A O L (R G B BROE W 1 B A A, X
T T A A b Ty b DX B8 b b X 2 T Sl TT 48 5 e i 2 R AR, IR 28 TR IR AR v R R R AT, iR R IR
G R AR IR R B Bk N o PO S AR R A R IR T BE R T b kTS B R T
b SR T A A SO BT O LISk 55 70 e — 3k e 8 ik Bk % Y AR A 3
T 58, B R T O T SR R A B AE O T A R R A SIS @ R E B L — ot
Ko AR it —A e Bk Bk A A AR 2R BH 2 0% R R R 6 A ) T 2 TR B 3 e e
B S BRI 5 B LA 55 05 A A vt — rpO 28 Bk R AR o b B R e R 2SR (R R R B B B
PR R AR T L 33 S A SO e Ak A Jmy ek ik L 43 28 T e el i 42 8t 1 s ) B R B

#*=3 SRS ER
(1) (2) (3) (4)
AL Hk B BN collab collab collab Collab
b G B[] Jedt
leap 0.0016™ 0.0001 0.0014" 0.0022"
(0.0004) (0.0001) (0.0003) (0.0008)
Controls = I = JE
Obs 13140 27210 10233 3786
s LS A 55 [ 4% 17 3 D553 b 5k
LIS Ho—AE HL— L P L—IE FEFL—i
leap 0.0018™" 0.0006™" 0.0011" 0.0001
(0.0004) (0.0002) (0.0004) (0.0005)
Controls It S = I
Obs 15995 5827 11233 21314

O R EN A b ] £ 7

P2EWH A HE UL AR b LA S A9 AL AL o AT oL A Ah PR

@ LRI — Lo B, o0 B A Oy AR o PR VO OR R RO R BRI A A T

® LU

—JEZY L GDP St 5 A GDP ST 22U ke JR AR 5 B e, TSR I T R A i A Sk Tl R

P HAF 2B BB E A 150% 5 — 247 B b 2R 0 o B i siar 2 CERAT Beeb ), 3078 ki 7 2 e L )
HHAT MR Y R AR — SR SRR TR B D 22 5 O kT .
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A% ERAKEXEHERR S ANESRmEN

1. Bl LR T

PRIEREAY R T, SR X0 J] 3 M D7 A I RGO i LA e Bk R A B TR N = B A N
SRR AT o SCURAR B A B, e Bk B R AR B B 0 SRS e A e 1] ) DX O R R ) —
Sl i R AT Y AR OISR RN T o D T S s LA R D BT 3K R R A DB 9 R R, T T
T ek A AL S B, P — 2P RS AT [ QO Bk A G ] 2 ) X BR BRI R B AT B R
I 2280 0% 7 () A ] - Al B 32 g R 9] 5 AR SRR R B OC 2R BIAE 2 R AR E L R IT Inli 7 0 1 5
(M]3 AR S ke 9 , 8 AR S [ O A e A Ak 7

XU GIAT W28 o0 A 10 AR 7 ik o W45 0 A Al A SR AR S A A A I S5 L O R ANAT S (V)R
PLO7 I, H AR AR IF S XIS (0] SE K (2R A AR, 2014) 45 8 2 X3 n) B A B e X . dkE kB vl DL
AR 2 AT RESR A HRE U5 i U 1) A% 1 b 1% 3 25 A A A DX TR A T — A TR R e B OC R, AT
Z XY IR T S L B A AR OC R R 2% o T X — P 4% g ek B 0 KA X T — AN IR
U5 b, K 30T R A1 9 6 S P e B O AR A W ) R S i R PN 0 08 A0 s X, BT B2 Se b i
AN RSN S o (A 5 4, 2024) o BMOD BRAL S - (DM £ BBk R 2% . L 264 Il T O 19 2% 5 R,
2012—2021 48 5 T (1] e AL 7~ 1 B0 Sy I 45 O AR, LR (AR I o 11 R A S {9 ke Bk G 3R 9
2%, Qi Al AL RO o e R Dl YA A A T A P VA 5 R SRR ) sl el B A R 1) A Al b 1) R S
LR, I A PR TIE JE 408 B SRR b — T A Ml ) B4 1 2 T T 0 Y i Ok 4 3 B A b — 3R R b A9 XL jm)
), i e Bk W G B AT AT S A2 B B2 R R SCP- 0 T R S HE A AME A . MR X — H bR B

2
mean ( e )

Tl (] R RN Y PE AT FE B« — 2 50 7] 3% 3 B connectivity = 1{ > 2},/‘?)\(jﬂ SRR A

mean(e)
H A LA L B b Bk ¢ R e, W) 8 904 3% 38 (Molloy and Reed, 1995) s 42 XU H 8 B Vingeraction =
V(i = o and i = d )., 5 T 56 M0 X 51 0 B 5 7 52 90 it e B A [ 8 2 . B4 2 96 A
ST RE A 1 ek Bk OC 2R 0 R B N AR AR I, TR M BRAG b, HOh EHOUL A s S R TR e el A R 0
(] 7 3% A2, B 5 oK i s 1 ek ik 6 R R 8 Bl Tl (B R 7 R RO R R A RCR Y L Rt
A4 B 1 VAL S AR A A R o B o) Ll A B AR 1 T 9 000 78 Ak, LA 9 S5 3B e 3 5 X [k) L Bl
iRl .

2. [B] 37 R Az 45 HL

V2 Ay [ 340280 o7 SO 25 SR 8l Sy [P 9 00 A Nk oAy W P T A 8 s L AL 95 4020 [T 0 [ 3 74
el 0, 8 A S« (O ek Bk 1 i 52 0000 T AR A RN o i S P ek A WA T 3, B4 o 32 R
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Leapfrogging Phenomenon and Regional Coordinated Development:
Motivation Measurement and Impact Simulation
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(1. China Urban and Regional Economic Research Center, Nankai University;
2. Economic Behavior and Policy Simulation Laboratory, Nankai University;
3. School of Economics, Nankai University;
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Abstract: The uneven spatial distribution of innovative achievements has recently become a vital
factor restricting regional coordinated development. Notably, the leapfrogging phenomenon is
significant, which refers to the long-distance spatial separation between the source area of front-end
R&D and the transformation area of back-end applications for the distribution of innovative
achievements. This paper constructs a new economic geography model with two elements, three
regions, and two sectors. Within the general equilibrium framework that incorporates a leapfrogging
perspective, the model characterizes the leapfrogging phenomenon by examining the outflow of
knowledge capital across urban agglomerations. It reflects the dynamic process of leapfrogging through
changes in the equilibrium of supply and demand relationships between regions.

Based on the inter-city patent transfer flow dataset covering 264 cities from 2012 to 2021, the
leapfrogging source power and transformation power are calculated within the origin-destination
framework. The following characteristic facts are obtained: (D The leapfrogging phenomenon in China
exhibits a spatial pattern characterized by “high levels in the eastern and western regions, low levels in
the central region, and a concentration in the northeastern region”. Its distribution structure is “sparse
in the front and dense in the back” led by the Pearl River Delta. It also presents the “concentration of
power levels” feature of approaching municipalities. @ The leapfrogging phenomenon is prevalent
across three major urban agglomerations, characterized by “strong innovation, heavy transformation,
and fast speed”. (3 The agglomerations of the Beijing-Tianjin-Hebei region, the Yangtze River Delta,
and the Pearl River Delta perform as “big out and small in”, “same out and in”, and “big out and big
in” , respectively. Subsequently, a panel Logit model is established to estimate the leapfrogging
impact on coordinated development between regions based on the city-pair dimension. Three key
findings are as follows. (D The leapfrogging phenomenon significantly promotes long-distance
coordination between the source area and the transformation area, while the inner-transformation
effect in the same urban agglomeration is not significant. (2 The north-south linkage effect and the
central leading effect can effectively strengthen the coordination effect. 3 The innovation-oriented
mechanism and the government collaborative transformation mechanism enhance the leapfrogging
effect by promoting inter-regional technological cooperation and innovation reciprocity, while the
industrial cluster convergence mechanism has no impact. To balance the relation between leapfrogging
and backflow, this paper further designs a leapfrogging backflow experiment based on the whole-local
perspective for path simulation. Regarding the backflow effect, the one-way connectivity and two-way
interaction between cities exhibit a trade-off and have potential implementation limitations. In terms of
the backflow path, the government collaborative path achieves efficiency optimization for both one-
way connectivity and two-way interaction. In contrast, the innovation-oriented path focuses on
mitigating effects, while the center-leading path lacks stability, showing no significant improvement
compared to the benchmark path.

The main contributions of this paper are as follows. Regarding the research perspective, it
addresses the practical difficulties and obstacles in the spatial transformation of innovative achievements
through the lens of leapfrogging, a phenomenon characterized by unique Chinese attributes. Regarding
the research data, this paper captures the leapfrogging phenomenon using the latest large-scale patent
transfer data and provides an economic explanation. In terms of research methods, the emerging
network analysis methods are combined with simulation experiments to systematically examine the
leapfrogging backflow behavior, thereby concretizing abstract problems. Finally, targeted policy
recommendations, such as classifying backflow and effectively promoting regional coordinated
development, are formed.

Keywords: leapfrogging phenomenon; motivation measurement; achievement transformation;
regional coordinated development
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