FE R KRR 2020,25(03) :192-202 http: // zgnydxxb. ijournals. cn
Journal of China Agricultural University DOI:10. 11841/j. issn. 1007-4333. 2020. 03. 21

FEEEANBATEANEARASERIEZEZETEZENTHZIERNN
—EFZEBRIZARBNER D

T #F K B O EXE!
(L INHRMZ RS TS P20, %R 250014 ;
2. R R2E A Be . TF M 250002)

W E OAM2001-2016 FHEFTANKRIFEBET IS FTRERRHBTAANTALERLER T AR
ZRMAEABHTTHREEREN:DRNELTAARTAFRLEEF AT R M AL ZRE D, XA LA
B R R, R ARFAFRE TR DR THRER THURESRARTAA T AR LERF 4
FREEEFNYFTQ.ZALHRET A AEELF A B AL, AE FHAAH SRR E G LR
B RURHBETAEASEZA AFRRARAKFTARLE ZA R, FRRNETAA T AF R LA = R FARWA

K,
KEBIW RKHEF: R4 EZAFR; RRARL; GRAN; TRAKRIFA
mESESE F323 NERS 1007-4333(2019)03-0192-11 R ER A

Spatial interaction effect of rural education human capital and

agricultural total factor productivity in China:
Empirical analysis based on spatial simultaneous equations
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2. Business School, Jinan University, Jinan 250002, China)

Abstract To improve rural education and agricultural total factor productivity has great significance to optimize the
development energy of rural area and agriculture. Based on the data of 2001 — 2016, the spatial interaction effect of
rural education human capital and agricultural total factor productivity in China is analyzed by using the spatial
simultaneous equation model. The results show that: There is a mutual promotion effect between rural education human
capital and agricultural total factor productivity. The effect also has time heterogeneity. The direction of influence of
urbanization and marketization on rural education human capital and agricultural total factor productivity is different. The
rural educational human capital and agricultural total factor productivity have significant spillover effects under the
condition of spatial interaction. In conclusion, it is necessary to implement the strategy of developing agriculture with
science and technology, optimize the rural education ecosystem and coordinate rural educational human capital and
agricultural total factor productivity to realize the coordinated development.
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Fig.1 Relationship between rural education human capital and agricultural total factor productivity
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Rl ABRNBEEANAEZMRUEEREFE 2001 702016 FEERERAHE
Table 1 Provincial rural education human capital and agricultural total factor productivity:
The mean value of investigation period and year of 2001 & 2016
2001 2016 ¥J{H Mean

RNHH RNHH RN HH Ll 2ER
ANNHEAR Rl ANNHEA Rl R UNVIL @S ESieE S

A Gl AR KD Rural R Rural s Rural Agricultural
Province education Agricultural education Agricultural education total
man total factor _— total factor human tactor

capital productivity capital productivity capital productivity
(redu) (atip) (redu) (atfp) (reduw) (atlp)
Jb 5t Beijing 9.561 1. 099 10. 874 0.997 10. 311 1.026
Kt Tianjin 8.482 1.024 9.470 1. 024 8. 940 1. 041
Wt Hebei 8.513 1.075 9. 200 1.004 8.879 1. 054
1 P4 Shanxi 8. 349 1. 020 8.923 0.992 8.682 1.033
M % 1 Neimenggu 7.856 1. 067 8.523 0. 981 8. 194 1.028
il 7 Liaoning 8. 436 1.022 8.752 0.922 8. 687 1. 064
FH A Jilin 8.138 0. 980 8. 264 0. 955 8.215 1.033
%y T Heilongjiang 8. 242 1. 080 8. 236 0. 996 8. 295 1. 064
¥ Shanghai 8.762 1. 062 10. 088 1.014 9. 499 1. 088
VL5 Jiangsu 7.973 1. 049 8.902 1. 005 8.473 1.129
Wil Zhejiang 7.852 1.071 8.775 1. 044 8.275 1. 056
% Anhui 7.434 1. 009 8.463 1.021 7.831 1.033
fE 4 Fujian 7.812 1. 059 8.757 1.122 8.232 1.073
YIL.VY Jiangxi 7.704 1.082 8.293 1. 009 8.058 1. 043
11 % Shandong 8.293 1.039 9.002 1.010 8.732 1. 049
[ # Henan 8. 145 1.039 8.812 1. 006 8.511 1. 035
4t Hubei 7.998 1.021 8.735 1. 086 8. 359 1. 066
M Hunan 8. 187 1. 288 8.702 1.023 8.476 1. 044
J" %4 Guangdong 8. 137 1. 065 9.270 1. 056 8.674 1.052
I P Guangxi 7.872 0.917 8. 840 1.027 8.493 1.024
7 ® Hainan 8.113 0.951 9.032 1. 067 8. 550 1. 047
F Bk Chongqing 7.399 1.028 8.303 1.116 7.826 1.071
PuJil Sichuan 7.256 0.970 7.991 1.026 7.673 1.012
# M Guizhou 6.167 0.991 7.455 1. 065 6.919 1.030
B Yunnan 6.294 1.051 7.671 1.018 6.958 1. 025
B P4 Shaanxi 7.782 1.033 8.724 1.042 8. 309 1. 054
Hilr Gansu 6.693 1.032 8.512 1.013 7.491 1.031
1 Qinghai 5.201 1. 046 5.914 1.021 5.934 1. 026
T H Ningxia 6. 832 1. 004 7.840 1. 009 7.013 1. 037
B Xinjiang 7.275 0. 968 8.393 1. 002 7.903 1.072




198

hoE kR R R R

2020 4F 55 25 %

*x2

REFEEANHEALEPALER

Table 2 Regression results of rural education human capital

GIs H T 15 TH P 1y 95 %% E A X []

Variables Coefficient  standard error T value P value 95% confidence interval
LA EE NI FA S ARG W * redu 1. 858 0.319 5.820 0. 000 1.232 2. 485
Pl £ TR A RS A HF B W+ atlp —1.589 0.407 —3.910 0. 000 —2.387 —0.791
el £ B PR atdp 1.476 0.243 6.070 0. 000 0.998 1.953
Wi LK urb 0. 205 0.027 7. 660 0. 000 0.153 0.258
P SR THER ind —0.160 0. 099 —1.610 0.107 —0. 355 0. 035
BRI F) gov 0. 003 0.022 0.120 0. 903 —0.041 0.046
AF 7K F inn 0.010 0.009 1. 050 0.295 —0.008 0.028
i S L FE B mar —0.066 0.017 —3.880 0. 000 —0.099 —0.033
AR [ g B e AR fix —0.028 0.013 —2.210 0.027 —0.053 —0.003
A b ML AL 7K mec —0.014 0.014 —1.050 0.296 —0.041 0.013
R? 0.997
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Table 3 Regression results of agricultural total factor productivity
GBI R T 15 T1H P 1y 95 %% E A7 X []
Variables Coefficient  standard error T value P value 95% confidence interval

el R ERE R BREH W * atfp 1.050 0.122 8. 580 0. 000 0. 810 1. 291
RATEE NI FEAZS A G W * redu —1.077 0.167 —6.430 0. 000 —1.405 —0.748
KR HEH AT A redu 0.591 0. 052 11. 430 0. 000 0.489 0. 692
Wi ALK urb —0.149 0.023 —6.500 0. 000 —0.194 —0.104
FEr G5 # FF4% ind 0. 083 0.068 1. 220 0.221 —0.050 0.216
BRI F1 gov 0. 004 0.014 0.310 0.756 —0.024 0. 032
AH 7K F inn —0.004 0.006 —0.610 0.542 —0.016 0.008
i A #2 & mar 0.051 0.012 4. 290 0. 000 0.028 0.074
AR [ g B e AR fix 0.017 0. 009 1. 950 0.052 0. 000 0.034
Ak HLAR AL 7K - mec 0. 009 0. 009 0. 940 0. 345 —0.010 0.027
R? 0.571
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RO T FATIE S R T 3 — 25 R DL £ AF
FH S #E Sl 3 61 B8 5 1) A s L BRI Kk R Rk
R, BRI R IR KT S Al 4 B A R R
SN 2 (P>>0. 1), DA 3l Al £ 5 386 280 %
ARV 0 B R R B AR BT REA . ek
TR R A Ao (7] 52 6 7= 8 W o Al 4 B8 3R 7 R ) ik
FHONIE S TS AR B 4 Bl T A0 T 2 R A
R AR [ 2 PR A B T AR R 7R A
PR 8 A7 - 42 TH AR & R AR . AR ALK Ak 7K P
Xof Al 4 BEZE AR 7 R AN B R AR HL A b

ATy it — 2P 4T A B

AW GEHE— o I TR BE N REA S
P H AR CATC) M AR AR (ATE) 1 23 [0] 52
B ROV AN 4 TR o AR A TR AR 5K
b H AR Z 18] AR AR EOE N BA S R H AR
RORPETE Z (8] B A7 A2 XUk HAfe 5C & o H AR 3 28 R4
ARBCRIEH AP RAFRHBAE . R R AR
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R WY AR SO R AR AR R A A HE 3 AR
FE X Al 152 AR BE 25 B 52 0 SO W . fl B R A A
(O =R E S CUF S 5 3 i 5 T B U Lo
JO7 AL 2 A 25 0 58 A0 A BE 8 35 R R R R BUE R
J ARKS O N BEAS B T ) BE 65 1 o 2R 7 1 RE 4R
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Table 4 Interaction effect of rural education human capital and agricultural technical progress/technical efficiency

Al £ A AP

Agricultural technical change

Agricultural technical efficiency

5B
Variables TH B A A
redu

Al £ AR 25

R HE NI EAR gl B AR %
ATC redu ATE

RIHE N NGRS MR W+ redu
Ml g A HE B 2 [ JR W« ATC

Al e R R ES (B W SR W« ATE —
RIEEF NS HA redu —
R RS ATC
R AR ATE _

#1455 Control variables —

0.524(0.353)

—0.1797 (0.085)

—1.040(0. 859)

0.200" (0.029) -

2.416™ (0. 644)

1. 7857 (0. 282) —1.1427 (0.179)

0. 8797 (0.104) - -

- —1.3707" (0.331D) 1.026 " (0. 112)

0.630™" (0.060)

- 1. 287 (0. 248) -

R? 0.995

0.873 0.998 0.198

T x P<C0.1, xx P<C0.05, xxx P<<0. 01,455 P EUE R AR R, TR,
Note: * P<C0.1, %x P<C0.05 and *x* P<C0.01. Standard error is in brackets. The same below.
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ABESE % ZE B Ry 20012016 48, 1] ] 3k [5
W #E N 1A A 7= 80 A7 A B B A8k, A
BB 5 L wF Br 4y b+ H(2001--2005) , F — H
(2006—2010) F1 -+ — #.(2011—2015) 3 4~} Bt , %
AR W B A N SRR 2B R A= %
28 H. g 1R8O AR AR & B Bl TE A R ANk 5 TR
TR AR A EE N AR 2 B R A TR
B8 H. AU H4 @ 3 Ry L 3 30 T) A AN B B AR IS

SEN SRR HE SR 2 A R
B s AN FI Al A 7 T8 BRI B T, ARl R
A B KX B N T A S AR IR AS 58 38
TR R B E NS EA R, TR R
1 28 B 1 IE AT B 3 (P=>0. 1), B & 4%
M B H RRRFSARARMBE K FRT BE N %
AN AR 4 E AR 7 R 0 AR AR LR R, Rl
STER A PR IR W AUH IR B R A HE N T AR
BER AR T R IR R AT R B S T A R AR A
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Bt — Al TR O A R RE . AR
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T3 ) 3 T P R R ko AR Ml 4 B R A T AR R A
B b TR IR AN 5 e B, o —
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frRdy Wi fe gt i rp R RIS bk . +
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M S 5 A 97, O TR DA S SR Al = e I B
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FRE A 025 O IE L B 3 A A 7 25 B9 AP 58 35
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SRR B TR A A B R A 7 R T B R AR

®5 SHRMETER

Table 5 Estimation results of time segments
T 1 +=H
10th Five-Year Plan period 11th Five-Year Plan period 12th Five-Year Plan period
2 ft
Variables RFHAT Al 4= % LR HBEH Al 4 % RFATH Al 4%
ANITHEAR E QA YRl NIEAR AR NITHEAR R E
redu atfp redu atfp redu atfp
RN HH NI RAZ N 1.170™ 0. 489 0. 734 0.051 2.116™ —1.380""
WIS W * redu (0. 348) (0.323) (0. 495) (0.535) (0.451) (0.338)
R A o e | 0.525 0,775 —0.579 1.111™ —0.839" 1.000™"
WG W * atfp (0. 353) (0.138) (0.392) (0. 205) (0. 364) (0.156)
- —0.478™ 0.120 0.469"
BRI HBENTHEAR redu — — _
(0.122) (0.152) (0.083)
. —0.856" 0.133 0.920"
el B F L% atfp — _ -
(0. 406) (0.209) (0.219)
X 0. 146" 0.094 ™ 0.245™ —0.043 0.258™ —0.130""
SIS fA T urb '
(0.046) (0.047) (0.039) (0.060) (0.051) (0. 045)
—0.525™" —0.252" —0.406"" —0.099 —0.361" 0.106
P E5 A THER ind
(0.132) (0.139) (0.138) (0.173) (0. 144) (0.118)
—0. 1417 —0.108"" —0. 040 —0.0657 —0.038 0.031
BUR W 71 gov
(0.044) (0.035) (0.027) (0.032) (0.030) (0.024)
) 0.097 0.053" 0.046 " 0.008 0.002 0.011
BIH7T K inn
(0.019) (0.020) (0.014) (0.018) (0.012) (0.008)
) —0.035" —0.011 —0.087"™ 0.064" —0.057" 0.029
M A AL TR BE mar
(0.020) (0.019) (0.028) (0.035) (0.022) (0.018)
s N ) —0.043 —0.021 —0.032 —0.050™ —0.061" 0.051"
AT [ 2 B B fix
(0.028) (0.026) (0.021) (0.021) (0.017) (0.011D)
_ 0.035" 0.017 0.008 0. 005 —0.045™ 0.039™
Ak ML AL 7K mec
(0.020) (0.019 (0.019) (0.025) (0.020) (0.016)
R? 0.992 0.583 0.993 0. 807 0.996 0.747
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