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Tab. 1 Sample descriptive statistics

A k=S | FEAER ¥ifi PRtz e/ ME R E i U
y Log(KMEF] +1) f¢.o8 651 4.956 1.077 1.854 6.822 -0.804 3.137
land Log(:Hh) RN 651 8.114 1.135 4795 9.600 -1.054 2.955
diesel Log(HLIK) Ty 651 3.544 1.151 -0.693 6.188 -0.692 3.710
Sertile Log(fLJIE}) P 651 4.606 1.199 0.916 6.574 -1.016 3.360
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Industry classification used for patent similarity
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Tab. 3  Crops used for industrial similarity
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Tab. 4 Suitability test of SDM model

T 45 5 (1) WD (2) WA (3) WT (4) WF
F 901.043™ 1087.326™ 960.379™" 211.134™
Wald 9010.431™ 10 873.262" 9603.787"" 2111.343™
LM Error 0.515 9311 2.241 0.030
LM Error (Robust) 5.929™ 6.668"" 0.010 71.513™
LM Lag 0.136 14.617° 2.233 0.243
LM Lag (Robust) 5.550" 11.974™ 0.002 71.726™
LM SAC 6.065" 21.286™ 2.243 71.755™
Engle LM ARCH 399.459™ 442.680™ 491.337" 471.535™
Wald (Heteroscedasticity) 168.018™" 15.536"™ 5.266" 20.023"

T S50 Statal 5284350 p < 0,01 .p < 0.05 Flp < 0.105 F KA.

F 504 1 AR R SDM BRI RSB THEE IR LM S5 A P B R A & T 7 Hh i A e
i, EZS BR ch R RSN T 3T o i . 2R 4 0 FAAERT Wald (48 TR B LRI R 4 Pl A R
ACEAT A7 bR B 220 0 ) 22 55 55, TE S BT B B GEi T 250, REAT R RO ™ o S 5 B HL A,
FSHIH T AR [ E RO (FE) FBEHLAN (RE) IR RS A 45281, + A 55 Zh b A 7 2 K 78 FE Fil
RE R A5 32, R B i)™ Y ST R 5 0 1, Ferh L 0957 1 5TERTE 13.00% 2647, STk T4k
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Tab. 5 Regression results of common panel model and SDM model

GiaTs (1) FE (2) RE (3) WD (4) WA (5) WT (6) WF
land -0.041(-0.192) 0.129(0.846) 0.020(0.526) -0.0587(~1.932) 0.018(0.554) 0.004(0.118)
Sertile 0.48877(5.549) 0.5027"(5.475) 0.5027"(12.534) 0.55277(18.645)  0.56377(12.947)  0.55177(13.743)
labor -0.122(-1.343) -0.009(-0.084) 0.22277(6.912) 0.203"7(7.657) 0.143""(4.661) 0.16177(5.375)
diesel 0.115"(2.150) 0.1027(2.012) 0.1077"(7.021) 0.152"7(11.756)  0.125"7(5.240) 0.13777(6.208)
tech 0.127°(10.055)  0.1347(8.289) 0.12377(11.052) 0.12977(13.532)  0.13477(10.950)  0.1327°(10.709)
w-land -0.561""(-5.285)  -0.302"°(-5.778)  1.39977(2.838)  -0.384(-1.156)
w-fertile 0.078(0.727) 0.055(0.816) -1.265°(-1.765)  —0.693"(-1.692)
w-labor 0.274"7(4.687) 0.539"7(13.012)  -0.089(-0.183) 0.87177(4.228)
w-diesel 0.17577(4.095) 0.0727(2.389) 0.655(1.203) 0.653"(1.863)
w-tech 0.011(0.688) 0.0747(4.654) 0.1047(2.211) 0.044(1.103)
Constant 3.0857(2.091) 0.943(1.581) 1.9837(5.247) 0.224(0.803) -5.280(-1.124)  -0.767(-0.404)
Rho 0.027(0.372) -0.247"7(-4.559)  -0.360°(-1.761)  -0.091(-0.563)
Sigma 0.241"7(32.636)  0.21677(32.105)  0.246"7(32.231)  0.246™7(33.613)
Adj. R? 0.816 0.809 0.929 0.941 0.933 0.752
RM Adj. R? 0.997 0.933 0.865 0.989
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HAE T AR ], gE—AESE T Hlo — 71, WD ERE R, 40 % R JEAS = H 36K g [ st
Aok 1) 208 30T 1 DX 5 AR, X &8 b DX A I 1) 4 [R) i RO, v b T (A ANl e B R 3 n
1.00% , F-3I B8 D A2l 255 380 0.12% , Hrp A 2 A Ab 5 | & 3G 0.12%, b B3N 1) 97.56% ,
T2 T PR T 7 b DX A8 03 2835 7t ST 28 28 )3 1 R0 T B30 ) 2.80% 5 & I 28 5% B MR Bk
12.3% , SR FALIE Y 50.2% F155 801119 22.2% , % =5 T AU 10.7% , FL3 2 28 A7 A8 % 2030 Hh X 28 55 1Y)
EmEE . S — T, WA T, LRIREA ML T ST IH O IE , HBUES K ZE 16.1%, 1M XFHHAR L X
TR A -3.4%, B2 Ji i1 48 03RBSRI, AR 22 55 7= H /L 0.03% 5 &R B9 SR BTk oN 12.7% , Ik F
FERE R 54.5% 55 3169 20.1% FIHLIRG 15.0%, 1M1 33 3 FhE 2 6 [a] 3800 [/ R 17

Fo HIEWM THISDM BRI K H 55
Tab. 6 The marginal effect of SDM and its decomposition from the perspective of geography

WD WA

e JRASONE B B 4222500 S I B (AL
land 0.020"(0.530) 0.019°(0.510) 0.001°(0.010)  -0.057"(-1.910) -0.072"(-2.410) 0.0157(0.500)
Sertile 0.502""(12.530) 0.489""(12.190) 0.0147(0.340) 0.5457"(18.400) 0.689""(23.260) -0.144""(-4.850)
labor 0.222""(6.910) 0.216™7(6.720) 0.006"(0.190) 0.2017"(7.560) 0.25377(9.550) -0.053"(-1.990)
diesel 0.107"°(7.020) 0.10477(6.830) 0.003"(0.190) 0.150""(11.600) 0.190""(14.660) -0.040""(-3.060)
tech 0.123"7(11.050) 0.12077(10.750) 0.0037(0.300) 0.12777(13.360) 0.16177(16.880) -0.034""(-3.520)

LA I R Rt PR TS 45 SR TR ARl A 1 sl L S B A TR SR, Al B A el P
23 [ WO F BT BGR , A7 7 — D Ml S E, SRR 1923 (6] 3 1 b 09 DE, I BET B ik 12 1k
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Tab.7 SDM marginal effect and its decomposition from the perspective of supply and demand

WT WF

it SO, HEON [EIEe 2 I Bl ELAERL e I
land 0.0187(0.550) 0.025"(0.750) -0.007"(-0.200) 0.004°(0.120) 0.004°(0.130) 0.000"(-0.010)
Sertile 0.56177(12.910)  0.7657°(17.610)  -0.204""(-4.700) ~ 0.551""(13.740)  0.602""(15.000) -0.050" (-1.260)
labor 0.143""(4.650) 0.19577(6.340) -0.052"(-1.690) 0.16177(5.370) 0.175""(5.870) -0.015"(-0.490)
diesel 0.12577(5.220) 0.170""(7.120) -0.0457(-1.900) 0.137°(6.210) 0.150"(6.770) -0.013"(-0.570)
tech 0.13477(10.910)  0.183"(14.890)  -0.049""(-3.980)  0.1327°(10.710)  0.144™(11.690) -0.012°(-0.980)

BE— UL, BEFR AT BARAR R R R AR 45 5 — B0, W EIE 1 B T A4 R e
BT I AR LR B BOARRRUEE AN ML A RLRE , JAE 70 551 A 26 D B B3 AR 235 KA R SR M ) T S SR Ay
Z) 3t DX 6] B AR B B (HAR B b~ G — , a5 ARl B R OAR T SRR A S Al bk SR, IR AR AH
URERE N BOSBAG TR AR G S B A T2 RAEEUER N Oy T AU e EI LA il T,
BRIFIARRE (55 Bl AUBRCELZR (1472 18] 1 A0 24 52 0 07, MU AR S8R PR R 45 SR — 2, R 1 R Al X
RBESZRE 5, BRA ™ Ml A SRy AR Bt DX A S 3 5 67 b 2y BEMIE AR 1 e DX SR AE AR (L i A K SR
M2 T 2T RS LR — A XA, DR P 173 DR b A8 A R A e — 3, AR bt A 7 R B0 25 [ i
RO HAAN Y S AR B2 00, b L REOR TSRS 7 BRI B R Al sE A
AP PR 670 o) i £ P 000 T R AT 7 AR e DX et o ) o e R P o i R 3K ey AN AT
TBIE RN NI 7 2272 2y, A BRI [ FAAN LB, i A, B MR AT AR 2R
33 RAEREMHRR

RIS TR AT 4 BN [R) 25 (A ACEE SDM AR A, B30 53 07 221 Engle LM ARCH 1 Wald 656044
TE 5% B & KV iR de mib ] )y 22 RS (W4 4) , Bk, Bl AR R Je i — B0y B 5 2219
FEAE GRS ORGSR A 36 S8, R ST AN AT R0, AT BB BRI AT TR o R0, AR SORIGR 5 22
SDM #4787 T JE SCUEAG I , 96 Uk ARG T A5 R i A R0k, S R e 8 o . & 4eit it R Wl 57 07 22
SDM 525 B - ] gk 2 K08 LU I SDM AR R EAE SN IT T 15 F e X ad i A 36 s WT R I h 19 3 28
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Tab. 8 Heteroscedasticity SDM model results
A (1) WD (2) WA (3) WT (4) WF
land -0.004(-0.094) -0.090""(-3.309) 0.003(0.098) 0.000(0.008)
Sertile 0.516"(15.692) 0.593"7(21.398) 0.589""(15.932) 0.616"7(15.570)
labor 0.227"(5.082) 0.20277(8.178) 0.12477(3.868) 0.10877(3.300)
diesel 0.12977(7.113) 0.1637"(16.138) 0.16877(9.068) 0.16177(9.209)
tech 0.118"(6.574) 0.126"(10.716) 0.10777(5.712) 0.099""(4.877)
w+land -0.527""(-4.111) -0.202""(-3.460) 1.4197(3.080) -0.546'(-1.713)
w-fertile -0.009(-0.065) 0.101(1.358) -1.083°(-1.792) -0.340(-1.007)
w-labor 0.30977(5.268) 0.533""(12.610) -0.156(-0.381) 0.648"(3.060)
w-diesel 0.2417°(5.013) 0.079""(2.913) 0.408(0.858) 0.020(0.062)
w-tech 0.010(0.488) 0.096™"(5.472) 0.1377(2.441) 0.040(0.700)
Constant 1.80977(3.298) 0.208(0.743) -4.754(-1.174) 1.255(0.637)
S5 250
land 0.425(2.246) 0.214°(1.927) 0.098(0.659) 0.071(0.532)
Sertile 0.032(0.226) 0.144(1.284) 0.173(1.327) 0.222(1.617)
labor -0.307""(-3.021) -0.245"7(-3.425) -0.170"(-2.215) -0.177"(-2.415)
diesel -0.369""(-5.715) -0.321"7(-5.987) -0.391""(-4.944) -0.420""(-5.950)
tech -0.019(-0.628) 0.014(0.688) 0.019(0.789) 0.014(0.614)
Adj. R? 0.978 0.978 0.980 0.979
RM Adj. R? 0.999 0.999 0.999 0.999
F 30404177 3022.566 3406.1727 3190.457"
Wald 30404.171" 30 225.660"" 34 061.718™ 31904.575™
LM Error 19.909™" 1.182 5.198" 64.4117
LM Error (Robust) 2.038 21.408™ 10 393 459.220™ 3512.006™
LM Lag 17.877" 26.206"" 324.823™ 711.476™
LM Lag (Robust) 0.006 46.433"" 10393 778.845™ 4159.071™
LM SAC 19.915™ 47.614™ 10 393 784.043™ 4223482
Engle LM ARCH 144.285™ 154.6617" 155.975™ 163.310™"
Wald (Heteroscedasticity ) 215.965™ 200.942™ 239.949™ 282.589™"

WF PR, FEF Ty 22 SDMARAL T, LAMRIHSRAR 28 55 7= HY B E B AR R A7 I 2 0 2 1) ik
RN TR BARIR BT o TCie /A FHUPRALA T 09 WD FI WA HE 5 , i LT LA ) WT F WE 4R
W, 55 2% SDM B SR Ah 1125 5 538538 SDM Al 3145 S A2 508 7 1) Fi R/ A (e — 3k, o4k
NE 55 8 1 AURFNA 850l & B ) B0 3R 50 S35 R 0E , Y BB 3R B AE S B B AR T i
FoR A X, A R BRSO s LB RO A T TR RO BB AR X /N, He WD
WA R WTHFE T ABIE 55 8l AU F) 4 FhE2 28 19 25 [ 1 2000 43 3 6] 1E | R 6, 53538 SDM Al
TEO T —20, 107 AF U R T 4 Fh 222 (08 ] 3800 W) ) 4 1, 538538 SDM A 17 A I o
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Tab. 9 Marginal effect and its decomposition of heteroscedasticity SDM model

WD WA wT WF
i Yy ONARNER ey AR I EE S VA <Yy VAR RS A LTSy VAR SVARE R E-3 v VAR SV AR SN v AR 5 AR T i g
land  —0.005  -0.005 0.000  -0.087 -0.131 0.044  0.003  0.005 -0.001  0.000  0.000 0.000
fertile 0516 0.513 0.002 0.568  0.858  -0290  0.587  0.833 -0.247 0615 049 0.119
labor 0228  0.227 0.001 0.194 0292  -0099 0.124  0.176 -0.052  0.108  0.087 0.021
diesel ~ 0.129  0.129 0.001 0.157 0236  -0.080  0.168  0.238 -0.071  0.161  0.130 0.031
teh 0118  0.117 0.001 0121 0.8  -0.062 0.107  0.151 -0.045  0.099  0.080 0.019

1 : Stata FPEFXTF 5 25 SDM AR ) spmstarhxct iy 2SR BRAUN (E , AAT XTI B AL 56



76 MRS EREE 534 45

4 ZhgHihe
41 RS

A LLA 5 % B B AR AR BB G A7 5, LARIAR Y R BF 58 % 42, 1 B e sth PR IR 2 A e iR
5 I R A S R R, DL B s R R B 198 R AR R AL B R M AR R B L B e T O B
Fe QT B 28 12 5 800E , FF I HE S 38 A B 0 B 1 28 ) 2 B 0y i VR R, 75 210 09 T ZEF R 2518
N . OFME A7 b E A 28 T 35 K o B8 iy 3 2 N T skE i 8l . AE R AR T R
o Ol BB AT B BT 2 R 12%, B AAOR T SRR ST S AR A T R —
QAN B BB A7 A2 25 I TR o B2 A 8T 78 5K )y A 1l A Ml 28 55 15 4 0[] B, 2 X G 156
DX A Ml 28 % 18 4 7 A i 3 ) 4 TR SR o AR ML BB A A s ) 48 5% A58 A A O ) Bk
[ Y TN i N0 N N3 s ol B R [ B ol S ST e T 5 M = S S G Y R B i) S TS 3
55 10 P R S 3 g, R b b S b DX AT 7 oMl 85 A R A S 4 R (D T S B0 R ACHE A £ )
T
4.2 EBipsTik

ASCATRE AN TTHRAN T o OA TR B, AR A1 8T A 5K 3l A% b 28 5 154 1 [ Bt A7 25 (1]
225 RN (SR, SN L S b 3R GR TR BT AR 28 B A B 2 A S, R R IR
T XA BB BT 5 ARl 28 3G S ] R X AR OC R DA T, 2 DS B R A7 6 P9 AR 35 e TR R
BB e E 2 B 3 KA AL AR 78 o @A SCR B, AV B2 8T 10 25 R 28 B RO, Hp X3 A 4l B
SN T R (4 T ) RO, I R T B AR B 5 4 HE A s A iy 71 ) e 1 ARONE , i — 2P AR T AR b 45
SRR BB Sl R R R FBUR 2 5 ARG B & SR 20k . QA SR 3L, Al BHE A5 1)
23 [) 28 55 SN ANAXAEAE T b BHAH 20 55 AH 3T b DX, B AFAE T H AR 25 A0 72 M0 75 SR 3 X, 3% B b B
P R A B S 9 A R 2 R A ) v R Y E R S RO BB A BT R AT R AR T
Ji 515
43 BUIREI

BT FRESS A SRR BOR R T . QR PREERR %4 38T ™ Ak sR RO PR R S
BT 7, S LA A AR B AR B SR 2y SR W e SE BRI 28 B R 2 A R i o SR B4, B Z N K T ]
7l SR B RHBCAIE A A AR FIE AR, HE Sl 18 ) A B B B B R EOR BOG , AR TR %
FIH G i B BB AR B . QM B AT RS K38 52 5 F- 5, R RN A4l
LUEL R BUR Y HOH AR AR L B A ik BRARSE 2R R TE )7 X 51 40l &l doR
TSR B DO S, LUR R AL IR E e R iR B A . i i BUM R A
E13 17520 | DO R/ TN e~ 3 1L i ) A= L B -7 N O 7 Y 3 (e Y€ X e i T S D P R a e b
MR35 A AL 238 FARFIAO B AE A LA s A Al B2 AR Y B FR SIS 25 , 471 sk J b R R Al
B AT 23 [ 28 3% i -
44 MRBRERE

ARSI R B A R AR AN T T . ORI A0 K BEMAZ O AR &, 208 T H AR EA X R E £
e R A S A B R R TR A1 AR AR AR B3 L R ke i I B [B) B AR 1, A5 ) rp [ ol e AR
BT A TR PEM AEAE—E iR o TR ZLE 5T WT 0 R AR B 75 SE AR AL & R RN BE AN AR B0 A G HE A
AT B0 4 T b Sz B BB BT A7 . (3148 el R R, ) T R 50 T 25 1) 48 B 8O AR SIERE AT
RUER RZ TR AN L RN BEAR 7377 Ml 73 A1 Be 8 S e B — 2l DX XA Sy, 0 20 21 il X a4 AR BR 5, 3
BN S B AE T/ N ROBE A8 o Ak T DU e I /N RUBE 25 A A 9 SICUERIF Y, AN REHE T b X 1]
b FRE G 0 BEORG FE , t EA  AE A l DX ] TR AR R P T AR T b DX [ AR 45 ) 5 B 2 HE
A AN 57, ST H-F A I 2 B0 PR i, T T R 488 s X3 ] 2R R i) ¥ -5 o 4 A7 1) 34 o PR b s
(B 28 T 500 PR FHERGE



RIS - v AV B AT 1 2 18] 2855 200

77

[10]
[11]
[12]

[13]
[14]

[15]

[16]

[17]

(18]

[19]
[20]

[21]
[22]

(23]

(28]
[29]

2 £ X W

ROMER P M. Endogenous technological change [J]. Journal of Political Economy, 1990, 98(5): 71 — 102.
AR P RO €0 7 FR M A 1978—2008 4 [ . Z80F2# (F 1)), 2014(2): 537 - 558.
BN, B, AT R R ER BRI BTt —— B TR PR 2 R A SRS H i LB A () ). rh
RHigiz, 2020(12): 170 - 178.
WibEE, SRR, FIRsE . PR LRI A K R () ] BHEBIBTSE, 2019, 39(15): 160 - 169.
TG, SRR, 2858, &5 . )y U BOR 5 A L MK —— R THORBE B AR RE 9 25 (6] T4 04 [ .
MRS S5 F & L 2021, 40(2): 103 - 107
ARELFT, SRBRNE, BIL, 45 AR EARBET XA i Bk s K A FATL I ——5E 25 1 4 A A 2256
GERTLD ). B R AT HE, 2021, 33(2): 1~ 15,
FOLTZ J D, KIM K, BARHAM B. A dynamic analysis of university agricultural biotechnology patent production [J].
American Journal of Agricultural Economics, 2003, 85(1): 187 -197.
TAYLOR M R, CAYFORD J, TAYLOR M R, et al. American patent policy biotechnology, and African agricul-
ture: the case for policy change [J]. Harvard Journal of Law & Technology, 2004, 17(2): 321 — 407.
SCHIMMELPFENNIG D, THIRTLE C, ACEMOGLU D. The internationalization of agricultural technology:
patents, R&D spillovers, and their effects on productivity in the European Union and United States [J]. Contem-
porary Economic Policy, 2010, 17(4): 457 — 468.
BOCHE . AO R ATH RAT E T i SR T ) ] RHGEBIOIIY, 2011, 31(12): 1-4.
W K, MOTJE . AW BHE T 28 18 D S A REI [T ]. P2k, 2018(7): 70 - 82.
ANSELIN L, VARGA A, ACS Z. Local geographic spillovers between university research and high technology
innovations| J ]. Journal of Urban Economics, 1997, 42(3): 422 — 448.
FURLE, L, 500, 5. DR SR AU SRR L), 285, 2017, 52(7); 109 - 123,
MADSEN J B, SAXENA S, ANG ] B. The Indian growth miracle and endogenous growth [J]. Journal of Develop-
ment Economics, 2010, 93(1): 37 — 48.
KANG D, DALL ERBA S. Exploring the spatially varying innovation capacity of the US counties in the frame-
work of Griliches’ knowledge production function: a mixed GWR approach [J]. Journal of Geographical Sys-
tems, 2016, 18(2): 125 - 157
MARTIN P, OTTAVIANO G I. Growing locations: industry location in a model of endogenous growth [J]. Euro-
pean Economic Review, 1999, 43(2): 281 —302.
SRR, TR . v DR ] 28 B L Sl 0k R - R R R FORYTHE? (D], 2P E (R, 2016, 15(4)
1629 - 1652.
PARK W G. International R&D spillovers and OECD economic growth [J]. Economic Inquiry, 1995, 33 (4):
571 - 591.
WRat, 1 j . TP AAR LB ) FDTHAR s 8N A 5E L) ] RS2 5y [0, 2019(1): 106 ~ 118.
BHL, Ml , FERE . TR IR TR T —— b X BB G A R Ao AR TR [T ). T E R S
17, 2020(9): 49 - 58.
JESPL, MR i 23 s 3 XS BT A R A4 R
I, B . IR I S Tl AR
7, 2012(11): 71 - 83,
MAE T, BHRE . TFHGCRRE S R A R B AL ——CEO 2211 (RE 1V B p I 15 R0 [) ). WFE
SRIEERL, 2021, 33(2): 29-40
MR, WS . AR B A5 BUIR S PR L) ). A RIS, 2000(3): 170 - 179.
BN, WG . BUMRAO BT R 1) ], T ERME IS, 2000(4) : 59 - 62.
X7, FAEER, BErpAe . VR X R QBT B SSIE BT () ], 3R, 2017(6) - 89 - 98.
JAFFE A B. Technological opportunity and spillovers of R&D: evidence from firms’ patents, profits, and mar-
ket value [ J]. American Economic Review, 1986, 76(5): 984 — 1001.
Jale, A% FETHORBE B RO RA R AR FHRTE L) ). Bl SRAEORE R, 2009, 30(7): 111 -116.
XG5 . BOREERS PR 25 5 I F—Al R R O —— & T LA B e [0 . Bl

ARIHA SRR [T ], R, 2021(8): 86 - 94.
FLF ARk (a1 RSO B2 56 20 # [T ). PP Tl 2




78

MRS EREE 534 45

WS, 2013, 31(9): 1331 - 1337.
[30] R . S A A A BRSPS BRI FE LT ] Tl BoAR 285, 2017, 36(3): 36 - 45.
[31] XUEHE, 5585, £ 5. hERVBEI S S A XRDr 2 ) ], B4, 2018, 73(2): 203 - 218.
[32] e, BRIET, wmiH , 55 . TP 5 b EARMERHE R AR R A0 e )], thERO =24,
2020, 25(8): 61 - 72.
TR, BEHE, R AR BT R L A RS T BN A L) ). RHUFET B, 2013(3): 122 - 127,
FR, A AR 2T R 50k (M) Jbat: JEstReE i, 2017,
ELHORST J P. Spatial econometrics : from cross-sectional data to spatial panels [ M ]. Heidelberg: Springer, 2014.
JAHERR , DR . MAERIR R P AR P 22584 T o 3 Br—— AR B 55 MM L ). AR5, 2020, 16(2)
65 - 69.
[37] ek, frn], sREGHE . BBk RE A AE A IS ? — LT RALES AR AR A A b ()], i R R 235,
2018(6): 67 - 83.
[38]  BARoR. mgitik et & Stata B M. ALt S5 E0F i, 2014,

Spatial Economic Effects of Agricultural Science and
Technology Innovation in China
—An Empirical Study Based on Crop Patents

LAl Xiao-min'**, ZHANG Jun-biao**, ZHANG Yan', LI Zhao-liang'*,
ZHAO Ding-jie**
(1. Law and Business School , Wuhan Institute of Technology, Wuhan 430205, China;
2. Hubei Rural Development Research Center, Huazhong Agricultural University, Wuhan 430070, China;
3. Krannert School of Management , Purdue University , West Lafayette 47907, USA;
4. College of Economics & Management , Huazhong Agricultural University, Wuhan 430070, China)

Abstract: Endogenous growth theory holds that technological innovation represented by patent is the source of
economic growth. How to evaluate the actual contribution level of Chinese agricultural patents to economy under the
condition of technology spillover remains to be further explored. Based on the planting industry data of 31 provincial
administrative regions from 1985 to 2017, it analyzed the contribution of valid invention patents to economic output
and their spatial composition from the perspectives of two technology diffusion ways, i.e. geography and supply-demand
connection. The results show that under different spatial matrices, the significant contribution of patented technology to
agricultural output is second only to chemical fertilizer and labor; under inverse distance matrix, patents generate
positive spatial spillover effect due to interregional knowledge flow; under geographical adjacency matrix, technology
similarity matrix and industry similarity matrix, the spatial spillover effects of patents are significantly negative, but
still smaller than their positive direct effects. The different directions of patent spillover effects indicate that patents
have not only a positive effect on agricultural economy decreasing with distance due to technology diffusion, but also a
restraining effect caused by the property rights exclusivity in the same agricultural regionalization. Therefore, in the
development of regional agricultural science and technology innovation, the economic effects of local and surrounding
area patent output should be appropriately coordinated and utilized to achieve sustainable agricultural growth.

Keywords: agriculture; science and technology innovation; spatial economic effect; technology spillover; crop;

patent



