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Table 3 Descriptive statistics

Ap i N Mean [S.D. | Min Max
Licenses 29 877 0.03 |0.21 | 0.00 6.07

29877 | 0.02 |0.14| 0.00 | 1.00

Dummy of license

29877 | 0.17 [0.56 | 0.00 | 6.92

Assignments

29877 | 0.12 [0.32| 0.00 | 1.00

Dummy of assignment

HSR 29877 | 0.99 [0.10| 0.00 | 1.00

Post 29 877 0.77 10.42| 0.00 | 1.00

28 957 | 0.04 |0.12] 0.00 | 1.00

Technological reputation

HHI index 28 313 0.19 10.20| 0.03 1.00

22 934 1.98 |0.65| 1.00 | 4.00

Transparency

Patent scope 29877 | 5.28 [4.72| 0.00 | 41.00
Team size 29877 | 2.94 |3.00| 0.00 | 31.57
Family size 29877 | 1.03 |1.13| 0.00 | 51.39

Research links 29 877 0.15 |0.26 | 0.00 1.00

29 877 1.37 |1.41| 0.00 | 8.99

Prior patents

Firm age 29877 | 2.83 |0.42| 0.69 | 4.06
Firm size 29 877 [22.01 [1.40 | 16.01 | 31.28
ROA 29877 | 0.05 |0.07 | -0.25| 0.24
R&D 29877 | 0.02 |0.04| 0.00 | 0.23
GDP 29877 | 11.30 |0.76 | 7.68 | 12.49
GDP_2% 29877 | 0.41 |0.12| 0.14 | 0.91
GDP_3% 29877 | 0.55 |0.14| 0.09 | 0.85
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VIR RARTE T2 37%. MHILZ R, 55 (6) 5145 R 3R
B A LR R s HAS B3 X — &R
S e FISHF T ADITE A% a2 A e BRI 23 T
AR T B BE T A A o LR S A
VFAISE S MHE—RPER AL oh B sRI&] 1 ~
BifoR P 2 Jrn iy zs ) AT RAIE T IX—45iR.
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x5 EAEOFELER
Table 5 Benchmark regression results
e (1) (2) (3) (4) (5) (6)
LRVFAT LHVFAT LRVFAT LR LREEE LREEL
0.011 7" 0.010 7~ 0.014 2 -0.001 1
HSR x Post — _
(0.004) (0.004) (0.009) (0.009)
0. 000 0 0. 000 0 -0.002 7" -0.002 7"
Patent scope
(0.000) (0.000) (0.001) (0.001)
-0.001 9 **~ -0.001 9" | -0.0069 """ -0.006 9 """
Team size
(0.001) (0.001) (0.002) (0.002)
-0.002 9" -0.002 9" -0.020 9 *** -0.020 9 ***
Family size
(0.001) (0.001) (0.005) (0.005)
0.005 9 0. 006 1 0. 000 1 0. 000 1
Research links
(0.005) (0.005) (0.012) (0.012)
0.013 9" 0.014 0 """ 0.053 1"~ 0.053 1"
Prior patents
(0.002) (0.002) (0.006) (0.006)
0. 006 8 0. 005 8 0.087 8 **~ 0.088 0"
Firm age
(0.011) (0.011) (0.032) (0.032)
0.004 1 0.003 7 0.069 7~ 0.069 8 ***
Firmsize
(0.003) (0.003) (0.006) (0.006)
-0.021 6 -0.018 5 -0.0215 -0.021 8
ROA
(0.026) (0.026) (0.054) (0.054)
0.051 6 0.048 5 1.023 6"~ 1.024 0"
R&D
(0.069) (0.069) (0.166) (0.167)
-0.0156 -0.0157 -0.0129 -0.0129
GDP
(0.010) (0.010) (0.024) (0.024)
0.178 0" 0.190 7 ** 0.012 9 0.011 6
GDP_2%
(0.095) (0.095) (0.190) (0.190)
0.160 0 0.167 1 0.095 2 0. 094 4
GDP_3%
(0.109) (0.109) (0.224) (0.224)
-0.077 7 0.018 8 """ -0.081 3 -1.5659 """ 0.158 5" -1.5655"""
Constant
(0.141) (0.003) (0.141) (0.321) (0.007) (0.321)
Observations 29 877 29 877 29 877 29 877 29 877 29 877
R? 0.258 7 0.256 5 0.258 9 0.349 4 0.338 5 0.349 4

SO EDS; T T T R RIERIRTE 10% 5 % F1 1 % AR b 2 AR AR R T I [ o ATl [ E

R Gk e Ak kAR B L T BE S | a4 AR 1
[RJ A A SE 2 BRI SCHRY) | 1 1962 AR 3T

SO, A I RSO AN AR A7 [ 5

4.3 MNEESHEREERRE

Py SRR I A ol R T A e R A R 1 S LI
P Bt/ 3k (2SLS) #y [T
SER (PRILM 3R 3) Bom e T E N AR )

YENT

=A
HAR
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INR S HR TR AR AE R A

oK A H Rk A B P Al — 57 —

PRI RS L L RV AT AT B e VR
AT R EIC B & 500 LS T HROR AT

WA ARBFFER AT T — R IV AE R4 56 LA
THUEZSTE AT SR (PRANZS 2 UL S 3% 4 ~ B S
F10) 1) B Hfip B 5 | LA T 2 75 3 e ik 1Y
AR B2 A A 5 1 Akl 1) b B 552 ) i)
I A0, A e e T S i S U A
ROV 53 ) 5 48 [l A AR | 22 1 30 1) 5000 1Y)
THEURRIE | >R H 22 4 [ 5 RO I (Poisson ) 15 1
HORGTT;4) PR AL AE L, 2 AR & A2
HyiLsx 2008 AF i b il ol LR A A 5 e ik
WS A FREAS th R AT I, E R T A G g
Y5 ROV RS — B RAARB RGBT R
agibp=Lii e
4.4 HLE G

FSCHIFSEUE S, i T 38 1 25 e aF 1 il 1)
LRV AR L. i — SRR N TENLEE A
WFFEHE N SR E BRI FR” 5« F 5 PR A
P e AT R 3
4.4.1 FAM2 8 R ATARALE AT

FARSE 5 BAT 0 BE O M 3 5 Bt A
by PR TP A 8 TR T AE T R SR AR AN
XPFR ) . AR5 5 BE s = 5 TRy T
e (s 7 25 B s DG B ) R RIS 1 o
S, 28 5 U %of 40y B ik 0 0 SR T Ay 3 DL 4
e S i PR AR AR A8 T AR HE T A2 5, R
LIXFPRONTE T35 57 B 55 1 4l v Ry B
2, BRIV R AR Bt 0 T 3 5 5 i < AR
AW FEVEBH A P E T35 B B AT b 58 4 =
YERE TR S

Hi— , Hi R 7% (technological reputation ). £
B RABE AR CEES. AR
“HY R " SEAS T2 A5 L e sk B AT I BR SR K
S T 2 75 AR 2R A A A oMb U T AR < A
P27 B T R TR R T T R i R B R A
USRI Al AR R A S IR B
FTAP A 2 A i AR 2502 IR LA 85k
S EIE. R6 55 (1) 5 ~ 55 (2) N4 R WoR, 78
TRH AT B, = 8K 38 ( HSR x Post) ) R EH
0.009 2 HAE 5% /K L3 (B8 =0.009 2,p <

0.05). X R, X F 8 Z BURF A5 B4,
o Rl A R/ T i EE X R = 29 0. 92 %,
DAREAR BT, A0S T2 T 1729 30. 67 %. H L
2N RS RO W L R O AR 2 4
D43 22— BXCUESE T e R 446 1 T Xof T A8 A
BOER T IERFEGES, W RIEEZE" T T
S IR N

7, 3% W (market transparency ). 11
B K P v 1 A T I B 5 14 & i 5 40 8 e
1, HHARAF JBRE LA i i = S A Al
MELAI T A UG 3 05 5, RO 2 N SE iR IR
HENTARAT ™ ARG RIS 5 T4 B A B 2 %
TEEER BV A o B I, AR N K8
WIEE. & 6 55 (3) 8] ~ 55 (4) 9 s TEARTT 35
HABELL, = Bk A A 2800y 5 R 5 20, R ECh 0,012 9
(B =0.0129,p<0.05). XEWRE = NEEN
AR R T 249 1. 29 % B4R AN K A 2Y T8
HOFEF AT AR TE T 43 %. R0 2 5 38 W i
H(RECH AR 5L B X — R
UE T 445 40 bl 88 U238 Rk, S R A < T
IR 38 A T AR S S i SRR AL

55 = A1\ 3E 4* (industrial competition ) . 3 %1
AT 5 S 2N EEA5 B 3, (A5 AR i 5 3t
IO 7 {5 S8 T 25 ) B S AR 3 A e P 4 5
(A BARE " A7k, 5 BASXTFREE S ™ 8, = 2k
Y P 2 00 3 Bl 2 B v L AR 5 R b
SRIRIR A8 B (HHI) ¥ #4755 4 BE 4R b (1 -
HHI) 35340, 32 6 55 (5) 51 ~ 55 (6) 51 s, 7EAIR
il e g A bE Bk R 0.013 3 HTE 1%
K FE R (B =0.013 3,p <0.01) , &ArA
AL AR, i i ). 3K A 24 T kX 2 b TR A B
AT Ab A 2R T 1. 33 % B9 & Al o] 3 i
Rl 44. 33 % FIAHXTHR T, 1M 7E & 5 4, R B
AARE XX, FEESARRI RGNS
W R T BRI T i N T RE.
4.4.2 FEWASBIEIGEEE

R T S S, BRZE 5 138 WA A7 Tl
FHE RO A AR PR 5 W AR X T Gk
Z IE IR SR sl ab T R058 i 2 19 A, kiR
AR I =X T X T 74 3 AL BB 8 A AR X —
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Table 6 Results for the mechanism of ex-ante transaction information asymmetry

e (1) (2) (3) (4) (5) (6)
a1y o e AN IENY e S N .
R AR B AR 2 ATk ES | AR lES i 155 W iz W 2
0.008 5 0.009 4"~ 0.009 5 0.0129*" -0.034 6 0.012 8 ***
HSR x Post
(0.008) (0.004) (0.008) (0.005) (0.025) (0.004)
—-0.000 2 0. 000 2 -0.000 4 0. 000 7 0.003 0 -0.000 1
Patent scope
(0.001) (0.001) (0.001) (0. 001) (0.002) (0. 000)
-0.001 7" -0.000 9 -0.003 0"*" -0.000 5 -0.0036" -0.001 5"
Team size
(0.001) (0.001) (0.001) (0.001) (0.002) (0.001)
-0.002 9 -0.003 9 -0.000 4 -0.010 7 """ -0.007 4" -0.003 7"
Family size
(0.002) (0.002) (0.002) (0.002) (0.004) (0.002)
0.003 6 0.001 3 0.003 7 0.0127" 0.020 0 0.006 1
Research links
(0.008) (0.007) (0.008) (0.008) (0.015) (0. 006)
0.014 9" 0.009 1** 0.016 1 """ 0.011 6™ 0.009 5 0.0140"""
Priorpatents
(0.003) (0.004) (0.004) (0.003) (0.007) (0.003)
0.0389" -0.0117 0.0150 0.014 3 0.089 6 0.002 6
Firm age
(0.022) (0.015) (0.023) (0.012) (0.078) (0.012)
0.009 5** -0.002 8 0.002 2 0.004 9 -0.000 2 0.003 7
Firm size
(0.004) (0.004) (0.006) (0.003) (0.014) (0.003)
ROA -0.014 7 -0.016 2 -0.0327 0.002 0 0.171 0 -0.015 4
(0.042) (0.035) (0.052) (0.023) (0.157) (0.027)
0.065 2 -0.098 3 0.148 2 -0.1158 -0.177 2 0.098 5
R&D
(0.089) (0.106) (0.105) (0.076) (0.274) (0.076)
cop -0.027 7 -0.002 7 0.023 7 -0.029 9 """ -0.0954" -0.004 0
(0.018) (0.013) (0.021) (0.011) (0.049) (0. 010)
0.389 1" 0.171 1" 0.105 3 0.207 4~ 1.064 2 0.126 9"
GDP_2%
(0.195) (0.088) (0.201) (0.118) (1.010) (0.071)
0.3815" 0.190 6" 0.004 6 0.2423" 1.634 4 0.063 7
GDP_3%
(0.215) (0.102) (0.218) (0. 140) (1.045) (0.088)
-0.3576 -0.043 0 -0.398 5 -0.0215 -0.4719 -0.1250
Constant
(0.248) (0.169) (0.280) (0.170) (1.014) (0.131)
Observations 15 264 14 243 13 988 15 146 4167 25 325
R? 0.3191 0.298 9 0.277 0 0.328 8 0.470 7 0.272 1

i RS PORRRERRIEDS; T TR R RIERIRTE 10% 5 % AT 1 % B KT b . AR T ST A 0N ATl B E AL
IV i M 76 5 S8 FITAR 53 1] 5 4R

89— Hi AR 4 (technical complexity). K {HANER . X —2Z5 5380, XT38 5 10 4385 i 14
#E Cohen A543 Ml ML B AR T 4r BRI BOMER , =8 ok 48 3 5 D e iR 48 7 & 4%
SRR i SRR R A AR T S A W A B R I A 7 AL R 42T R
GUFIRAIREE RS, R 7 58 (1) 5 ~ 55 (2) 50 T3S A T RE A D 1Y 06 | 75 22 T R 2K
R TE BB AR Pl b R k0% 58 (HSR x Post ) AR I R Bk B i A LA Y VR n] 52 5.
ZRECH 0.015 4 HAES5%/KF L BREL B, A AU (ownership structure ) . FITA
RIVFAHCRHRTI T 20 1. 54% BDFHOKTE LT iAol T ol 0 R e R 1 . 147
Tk M T A AR R RO E AR L0048 5 BA VU 17 25 ol
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IR R TR AE SR —k A v [ e B B YA

AR IE R A e M 2% S E TR £ T8
(3) 5 ~ 55 (4) 5 BoR, £ RE D AEA T,
HSR x Post i R %4 0. 010 6 H &3 (p <0.
05) , BRI L RVF & s N2 1. 06% , #H
MF AR LSBT “35.33% " 4T A

HZ T EARWEAARE X—ER 0N T
1o R < AN AR AR < s R B AR AR AR e A
U ]SS U SR TE, A AR AN T RGE Al AR IE
AR LAY A L, o A i (5 AT 45 Bl A
P 45 11 5K B T AL

x7 ERZSMASHEENHER

Table 7 Results for the mechanism of ex-post transaction coordination and monitoring

e (1) (2) (3) (4) (5) (6)
AL EL
HARE IR HRIE EEEE) RE BB R QBT R
0.0110 0.0154" 0.010 0 0.010 6" 0. 006 7 0.009 8 **
HSR x Post
(0.008) (0.008) (0.008) (0.005) (0.008) (0.005)
0. 000 6 —-0.000 8 -0.000 7 0. 000 4 -0.000 2 0. 000 1
Patent scope
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
-0.003 4" -0.000 6 -0.000 7 -0.002 5" -0.003 8 """ -0.000 7
Team size
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
-0.008 8 *** -0.000 6 -0.007 8 ** -0.001 7 -0.005 6 """ -0.000 3
Family size
(0.003) (0.002) (0.003) (0.002) (0.002) (0.002)
0.018 4 0.009 5 0.0159" 0.003 8 0.012 8 0.000 8
Research links
(0.012) (0.009) (0.009) (0.006) (0.008) (0.007)
0.0159 """ 0.014 4™~ 0.017 3™~ 0.010 4 ™~ 0.021 2" 0.008 8 ***
Prior patents
(0.004) (0.004) (0.004) (0.003) (0.004) (0.003)
0.017 6 0.013 1 -0.002 8 0.011 6 0.010 7 0.005 7
Firm age
(0.025) (0.016) (0.025) (0.019) (0.019) (0.013)
0.008 1 —-0.000 3 0.003 7 0.003 0 0.004 7 0.003 6
Firm size
(0.008) (0.003) (0.003) (0.004) (0.003) (0.004)
0 -0.0717 0.044 5 0. 008 6 -0.019 4 -0.086 4" 0.026 0
ROA
(0.063) (0.031) (0.033) (0.038) (0.047) (0.030)
< 0.030 7 -0.070 4 -0.3585""" 0.116 4 0.143 8 -0.091 4
R&D
(0.167) (0.119) (0.093) (0.091) (0.098) (0.078)
c -0.027 7 -0.023 7" 0.001 9 -0.007 9 0.0150 -0.0255""
DP
(0.023) (0.014) (0.014) (0.017) (0.022) (0.012)
0.367 2 0.2104" 0.2510" 0.0539 -0.3200 0.276 2***
GDP_2%
(0.246) (0.114) (0.143) (0.172) (0.481) (0.098)
0.334 2 0.126 6 0.354 7" -0.066 2 -0.224 1 0.184 4
GDP_3%
(0.270) (0.129) (0.163) (0.189) (0.491) (0.113)
-0.229 4 0.082 6 -0.3777" 0.016 4 -0.043 5 -0.0230
Constant
(0.339) (0.155) (0.214) (0.238) (0.439) (0.166)
Observations 10 398 8 933 10 059 18 686 12 830 17 047
R? 0.2273 0.187 8 0.3396 0.248 1 0.290 5 0.214 9

i SRS PO RRMEAR RS ¢ T T A RIRTE 10% 5% F1 1 % (KPR AR I T I A RO ATl R AU

il 78 7 20 AT 71 22 AU
55 =, BIHT £ X A (innovation cluster loca-
tion) . BUIFTHERER AT HHA & A A EOR TS
5235 1Y AR 25 AR GE, AR B T T U T s DA B
= 738 KRB HE WIPO 4R BHTHE BRI

FE I RIBT RN . 7 8(5) 5] ~ 6 (6) ¥ ik
N, FEIEQIHT R T i A A AS | ki) R AL
90.009 8 H 23 (p <0.05), #H4 Tk 74y
0. 98 % L AT G | RIAH T T T 32. 67 %.
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AHIEGE R H I v R 45 K A [ AR 5K
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W ERHE T RN S5 I T MRS B S I L A
VFRTE B, U PR 1 & Rl L T b 255 . AL
il oA 22 BA Rk | S0 T TR AE AL, ZE Al
T < 55 78 MROQHE S93a 4" MIBIE T, A as
fife TR BAXFR, KR T A B A A 2
YEH. SRtk g it — 20 R OV R R 5 2%
PERAR RSB AR - EREAl h 3
MR T RERTE SR AN T A S Bk AR v PR
FeAR T A1 78 8 R 1
5.1 EigTmk

AW EEZA LT 5Tk, 55— Bk T aci
Rl it BB i £ 2800 1) SOWAIL i 5T o T H
“UARRR ST I SCER 22 O T S R R B 1
(LRIF=H) I R R 7 i 240 T X S R
PEAZ Gy 5 25 S A VE . AR 9838 2ot X 43 )
VFA] 5561 R IRk 2 i 7RISR B Rk
PMERLRIVERT 3R — R M L R L. X — k&
PR BE R TR0l %) 28 % 35 25 I 5% DA 2 RS K 4 5T
WA O 2 TIOUE )23 T Y B2 29t 7 5 D VE sl 3 42
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o B B B S M AR
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TR AR R B0 (35 X 2 % B I, S At it
(A5 2 S IR BE AR T 38 &y AR AR 1E ]
T KR . AR A A 2 AR R
e ]« FEAn[Fh S5 AN SR REAR HE QR B A
TR N 1 S O P ) SR AL T S A B A 4R
5.2 BREXNSXERETR

B — RFC = R AR AR AR AR 2E T A1 Jmy , hey
TR AR F KT 3. BUR N R S8 AX AR 4T 36 < v kA
BB AGE AR O K S R G 5
BB B R IR S 8N, FT i o B 2], 4 3l X s R
M —RIL &R, 58— SO R Pk, F T
MRRE 155 59 8" K. BOR N R &5 QT
FEAR ) BB Al , S 45 1) FH v T e 15 DXl
WS AR, FREE X 24 B AR, I 8l ST
5 X I 5 S 3, R FH 4 35 AT AR Rl
R ERIR AR . 555 = b AR 1 B AR AE S 2
SEAL R AR AR AE 5 55 A b N R E )
FRA” SR, R FH 35 400 1A% T 52 U R b 7 25 R AR
AL O AR AR b N o “ XA 42 A Rl AT h Y
BT 5 52 22 B AR Al T 0z A 7 4 B0 E 7 TR A E
RIERI i Bt S A 2o X R
5.3 #WRBERIMKEKFE

JEAH RIS 5 SR T T R
E B LE LT R B, A3 R AR R 58 i — 2D IR
b 56—, Bl E R R IR, A5 & R 28 5y 7
FETE Ty w) a0 2 1. A T T R ke 5 A
DEURBCE 5 I 32 T A, LR T B Y 3%
P B A 0 S XS R RE ), H R BE S 4
FIBE AL T S M0 128 /) i &R 138 ). KRS
Al 2P N w R A0k 75 S RO Al
LERNERAFEZH (BF vs. FHTAF) HA
AT R 2E AR . 5 BE R REAS 1) R B
AR FERET L HAF, K mi s
BHIF B BT 45 B2 R58 FAK. B i H R e B 52 4L
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How do mega-infrastructure projects enable technology transfer? Evidence
from high-speed rail construction in China

SUN Da-xin', ZENG Sai-xing”"
1. School of Management and Engineering, Nanjing University, Nanjing 210093, China;
2. Antai College of Economics and Management, Shanghai Jiao Tong University, Shanghai 200030, China

Abstract; Although mega-infrastructure projects play a pivotal role in reshaping regional economic land-
scapes, its underlying mechanisms in influencing firms’ micro-level technology transaction behaviors remain
unclear. Leveraging the construction of China’ s high-speed rail (HSR) network as a quasi-natural experi-
ment, this study investigates how HSR accessibility differentially shapes firms’ technology transfer patterns.
Using patent transaction data from Chinese listed firms between 2000 and 2023, this paper finds that HSR con-
nectivity significantly promotes patent licensing: A relational form of technology transfer; While exhibiting no
significant effect on patent assignment. This pattern suggests that HSR’ s influence is most salient in contexts
requiring sustained collaboration. The results indicate that the core mechanisms driving this result stem from
HSR-induced spatial-temporal convergence ; it mitigates ex ante information asymmetry regarding technological
quality and reduces ex post coordination and monitoring costs during technology commercialization. Further a-
nalysis reveals that the effect of HSR is stronger among firms with low innovation reputation, limited market at-
tention, and those in less competitive industries, indicating a substitutive relationship between HSR connectiv-
ity and formal market signals. Moreover, the promoting effect is more pronounced for firms characterized by
low technological complexity, private ownership, and locations outside major innovation clusters, underscoring
HSR’ s distinctive role in facilitating tacit knowledge exchange and informal collaboration. By integrating
transaction type heterogeneity and transaction cost perspectives, this study uncovers a novel pathway through
which mega-infrastructure projects shape innovation diffusion, offering new theoretical and practical insights
into how transportation revolutions enable technology markets.

Key words: mega-infrastructure project; high-speed rail; innovation diffusion; technology transfer; patent li-

cense; patent assignment



