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Abstract In order to explore the enrichment effect of agricultural productive service industry, based on the
panel data of 30 provinces in China from 2006 to 2021(the data do not include those of Xizang, Hong Kong,
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Macao and Taiwan regions. The same below. ), the mediating effect model and spatial econometric model
were used to empirically investigate the enrichment mechanism and spatial spillover effect of agricultural
productive service industry from the perspective of farmers’ income increase. The results show that: 1)
agricultural productive services can significantly promote farmers” income; 2) There is regional
heterogeneity in the enrichment effect of agricultural productive services, which is manifested in “central>>
eastern>>western” , “main grain producing areas>>non-main grain producing areas” ; 3) The agricultural
productive service industry can promote the growth of farmers” operating income by improving agricultural
production efficiency, and at the same time, it can promote the growth of farmers’ wage income by
promoting the transfer of rural labor; 4) Agricultural productive services promote the increasing of farmers’
income in neighboring areas through spatial spillover effects. To enhance the effect of enriching the people
such as

in the agricultural productive service industry, some policy suggestions were put forward,

increasing policy support, improving the mechanism of linking agriculture with agriculture, strengthening

cross-regional service cooperation, and strengthening farmers” employment assistance.

Keywords enrichment effect; increase farmers’

effect; spatial spillover effects
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Table 1 Descriptive statistical results of variable

A B WE W T i % R/ME RRME

Variable Unit Obs Mean SD Min Max
A B A 7K SF Income Jt 480 8 040 4162 1985 25617
Z B I A Operating income JC 480 3006 1179 508. 6 6 758
T # MU A Wages income JG 480 3527 2928 254.1 16 607

Vi C e K AR .
Z?J‘k/‘l‘fﬁfiﬂlﬁ%ﬂklﬁ’i@ k‘q: . g/ N 480 1674 1827 100. 7 18 688
Agricultural productive service industry
Z@ll?if%d(% . . gt/ N 480 21 185 16 375 3468 122 653
Agricultural production efficiency
F 3 y
A 952 i % 480 37.86 10. 54 7.783 78.78
Rural labor transfers
72l 25 ¥4 Industrial structure % 480 89.54 5.606 69.75 99.78
P
Z?kaki . . % 480 18.89 14.63 0. 000 69. 59
Disaster rate in agriculture
1}
Mﬂi;& . % 480 10. 81 3.369 2.325 20. 38
Financial support to agriculture
; w
RH AT R . 4 480 7.662 0.662 5.483 9.910
Rural human capital
7 M2
Z?ﬂkmﬁﬂ? kv L kW /hm’ 480 6.214 2.548 2.201 14.16
Level of agricultural mechanization
pis SR .

ASFR R hm?/ A 480 0.194 0. 149 0.0283 0.851

Planting size per capita

R2 BEEOPRLER

Table 2 Benchmark regression results

A BERLCD) BRI (2) L (3)
Variable Model (1) Model (2) Model (3)
ARy A 7 IR 55 b e J K P 0. 358 0. 246%x 0. 346%x*
Agricultural productive service industry (13.40) (11.13) (10.17)
72l 45 4 2. 268*#* 1. 039#xx 3. 257H*%
Industrial structure (5.18) (2.86) (5.83)
Al 57 KR —0. 079%xx —0. 058%xx —0. 065%xx*
Disaster rate in agriculture (—6.89) (—6.12) (—4.42)
W B S A 0. 233%%% 0.084* 0. 352
Financial support to agriculture (4.15) (1.8D) (4.93)
AT N T A 2. 976%%* 1. 489%xx 3. 567%%*
Rural human capital (10.07) (6.08) (9.47)
A ALK A 7K P —0.074 0. 123 —0.047
Level of agricultural mechanization (—1.33) (2.67) (—0.66)
NSCRL iR g 0.115 0. 361%x* 0. 180%x

Planting size per capita (1.63) (6.2 (2.0
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x2 ()
AF FERIC1) FERL(2) FERL(3)

Variable Model (1) Model (2) Model (3)
B R 1. 243%x 3. 786 —0.365
Constant (2.03) (7.44) (—0.47)
N 480 480 480
F & 56 30.73 81.22 22.84
F-test (P<<0.00) (P<<0.00) (P<<0.00)
LM 16 58 893.11 1833.43 657.63
LM test (P<C0.00) (P<<0.00) (P<<0.00)
Hausman £ 56 26. 28 47.06 54.48
Hausman test (P<<0.00) (P<<0.00) (P<<0.00)

T A (1D~ (3D 73 531 ARl A 7= PR R 55 ol %) R R A R IR

LB RN FR R TR A B RZ W A T 45 R . o ol

I3 100500 M 100 B FE MK 565 N ol R IR

Note: Models (1)

(3) are the estimation results of the impact of agricultural productive services on farmers’ income,

farmers’ operating income and farmers’ wage income, respectively. ***, **_and * represent the significance levels of

1%,5% ,and 10% ,and the t-value in parentheses is the same below.

3.2 fMREHEan

AR B SR R FH BT A0 i R AR it R R AR
AP AR B SR T AR B vk A 4R O AT RR
A PR B (6 3D, BT (4) O A% 0 i B 7S B Y
i TH 25 5 AR 58 225 5 10 45 U O kL o FH AR MR
U0 IR 55 M S 7 E 5 AR AR W S R i FR 2 bR e i
FeAR AT R MR 50 . B (5) O IR BEFE AR B 1Y
Al T4 3%, Shy ke A R e 9 15 X SR 45 2R Y S, 18
B 2006—2019 4F S A A< 25 28 3 3E 17 52 Al PEAG 36
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PERE 3G . AL (T S T HAS Sk il h 45 2R % &

B e R 5 Rl A 77 M e 55 ol & J oK F- 2 fa) HL
AW HERHERKER S BE 507k oR
FHAR Y A 77 P IR 55l B i I — PR o TR AR i %
ZEWE Z I N AR M Tl R IR R R R
Kleibergen-Paap rk LM il & 1% 7K F 19 B & 1% K
B, R YT HAS B ARSI R R, 55 T A8
i K 98 b, Cragg-Donald Wald F #l Kleibergen-
Paap rk Wald F ¥ K F 10% (9 1lG FAH , & B L P4k
b Az 7 M 55 Ml i JE — A Dy TR AR AT AL .
H e 3 AT 1, ARl A= 7 M i 55 ol XoF 4R R 1 W 1) 5
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Table 3 Robustness test results

A R (4) FiT(5) FET(6) LT C7)
Variable Model (4) Model(5) Model (6) Model(7)
Al A 7 PE IR 55 0l & SR K F 0. 398 0. 327%xx* 0. 473x*%* 0. 190%**
Agricultural productive service industry (12. 94> (11.41D (18.32) (7.12)
7l 25 H 2. 076%%x 2. 435%%% 2. 439
Industrial structure (4.65) (5.22) (7.84)
Al Z K AR —0. 078%xx —0.071%x* —0. 162%x
Disaster rate in agriculture (—6.72) (—5.88) (—9.12)
W B S A 0. 244%x* 0. 234 0. 125%x
Financial support to agriculture (4.3D (3.97) (2.17)
KRN T HEA 3. 132%xx 2. 857%xx 1. 681
Rural human capital (10.62) (9.07) (7.55)
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#3 (8
AR BRI () BEAL(5) BEALC6) BEALCT)
Variable Model(4) Model(5) Model(6) Model(7)
Al HLBK AL 7K —0.057 —0.016 0. 056
Level of agricultural mechanization (—1.02) (—0.27) (1.46)
NV Tk B 0. 242%%% 0.070 —0.041
Planting size per capita (3.36) (0.92) (—1.29
77l 25 R A 130 2. 221 %%
L. Industrial structure (5.9
AR 32 H A TR 1 —0. 046%x*
L. Disaster rate in agriculture (—4.52)
W BB 2 A i e 14 0. 233
L. Financial support to agriculture 4.77)
AT N T A 5 1 2. 551w
L. Rural human capital (9.86)
Al LA AL 7K S FS 1 —0.044
L. Level of agricultural mechanization (—0.93
N B Fh R MU S 1 0. 1823
L. Planting size per capita (2.97)
H R 0.733 1. 537#x 1. 4503 4. 169%**
Constant (1.18) (2.27) (2.61) (11. 30>
N 480 420 450 450
. L 123.276
Kleibergen-Paap rk LM statistic
(P=0.000>

Cragg-Donald Wald F statistic

Kleibergen-Paap rk Wald F statistic

3019.99>16. 38
(10% IIfs H-{ED

1799.711>>16. 38
(1026 It 5+ {6

T B (4D~ (7)) 53 55 Sy R JH B S5 Ao i 0 A e T R R A 9 2 R e R TR AR 3 AR Ml 2 7 R IR 55 Al 4 R R O

TR RS 3 . BEB (DO RS N Z 5 i HH .

Note: Models (4) — (7) are used to replace the core explanatory variables, adjust the sample size, control variable lag and

instrumental variable methods to test the robustness of the enrichment effect of agricultural productive services. In model

(7), Z-statistic values are in parentheses.

3.3 BRMEKRR

7 B 4% ML IXTE 28 B A% A RN RO 45 ) 55 A AE
2250 AR A TR IR S5 ) R B K A A A X S
e AT RE . B UL, AW 5K DE SRR AR Al A R AR
T X KRR R PR ORI R R X AR
— 35 2 R A P R 55l RO A b XS
PEC(E 4, BRI () ~C10)Zr S &R b 78 i 4 3
S50 X0 AR TE 2R O e & B, ARl AR 7 P IR 55 ol
Xof v S L DX B R A 2 VR B, LR COh AR
VG . mTRE SR, vh b X 2 S Al R4 R
b Az 7 AR 55 ol B R R B R TR A B R AR LR
AN o BEEL LD AT C12) 43 51 Ry R 32 7 X F E

F2 7 DS 45 R R E Al T FR RO XE K B, Al
A R S ol R TR RO AE R R 2 XA A
RPREAEF X HER TR B F 7 XA
HWEAEY R G LR R EEY L& TR 5
TS5 HUM AL A 7= DT L, o] DL 7843 & 45 A4l A= 7= 1 iR
55l 1 B RN
3.4 ALK

P 5 RT U 5 SR T Rl A 7 o IR 55l g
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B R KT T 58 PR A KT 9 5 T AR (R 5D .
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x4 RREMPAER

Table 4 Heterogeneity regression results

7 R (8) BT (9) R (10D R (11D BT (12D

Variable Model(8) Model(9) Model(10) Model(11) Model(12)
Al A= 7 P R 55l & KT 0. 298 0. 4175 0. 291 %*x* 0. 457*** 0. 302%**
Agricultural productive service industry (7.73) (8.26) (5.69) (11.9D) (8.3
FEb 5 6. 332%#* 0.948 1.181 2. 2195k 2. 799%*x*
Industrial structure (6.50) (1.64) (1.06) (4.62) (3.00)
el 3Z R —0. 036k —0. 103#xx —0. 129%xx —0. 097#xx —0. 070%xx
Disaster rate in agriculture (—2.69) (—3.54 (—5.33) (—5.13) (—4.82)
W B S Ak 0.130% 0.121 0. 501%** 0.112 0. 253
Financial support to agriculture (1.69) (1.1 (4.52) (1.45) (3.12)
AT N Ty A 2. 484 2. 905%%** 2. 405%%#* 2. 226%*%* 3. 24 1%%%
Rural human capital (5.68) (4.18) (5.20) (4.43) (8.40)
Al B Ak 7K - —0. 383 —0.043 0.162 —0.091 —0.111
Level of agricultural mechanization (—4.24) (—0.51 (1.15) (—1.10) (—1.37)
N Tl e B —0. 207** —0.220 0.367 0. 652%%* 0.036
Planting size per capita (—2.41) (—0.69) (1.47) (3.100 (0.42>
i e 2. 825%xx —0.193 3. 215%%% 2. 540%%* 1.171
Constant (2.96) (—0.14> (3.25) (2.39) (1.39
N 176 128 176 208 272

TE AR (8D~ (10D Sy 2 v 74 s il DX el A 7 P IR 55 B R0 A 3t IX 57 M A 36 o AR (11D~ (12D SR & 327 ORI & 3R 32 X4
e Az 7 P R 5 oMl R RBBONE Y s DX S 5P A

Note: Models(8)—(10)are the regional heterogeneity test of the effect of agricultural productive service industry enriching the people in the

eastern, central and western regions. Models(11)—(12) are the regional heterogeneity test of the effect of agricultural productive

service industry enriching the people in the main grain producing areas and the non-main grain producing areas.

x5 HAWMEEEFHER

Table 5 Mediator effect regression results

Gl BRI (13D LR (14D BIAIC15) BIAIC16)

Variable Model(13) Model(14) Model(15) Model(16)
ARy 2R 7 IR 55 ol e K 0. 358*xx 0. 106%xx 0. 135%xx 0. 290
Agricultural productive service industry (15.44) (4.22) (6.93) (8.33)
A | —2.099%** 1. 862%xx —0.136 3. 313w
Industrial structure (—5.52) (5.43) (—0.43) (6.10)
Al 7 TR —0. 051%xx —0. 039%xx* —0.005 —0. 063%**
Disaster rate in agriculture (—5.05) (—4.31D (—0.56) (—4.41)
W W 52 4% 0.068 0.057 0. 098 0. 312
Financial support to agriculture (1.40) (1.35) (2.40) (4.45)
R NITHEAR 2. 883xx 0.358 0. 9705 3. 16455
Rural human capital (11.23) (1.4 (4.50) (8.45)
Al LB AL K F 0. 213%xx 0.039 0.017 —0.054
Level of agricultural mechanization (4.42) (0.92) (0.4 (—0.78
NSCRL iR 0. 218%xx 0. 276%xx —0. 550%** 0. 408
Planting size per capita (3.57) (5.12) (—10.73) (4.18)
Al A 7 R R 0. 39235
Agricultural production efficiency (9.48)
RN 57 8 1 5 % 0. 4155

Rural labor transfers

(5.14)




252 i

EZ U A N S

2025 4F 45 30 %

5 (8)
A AR (13) A (14) LA (15) REAI(16)
Variable Model(13) Model (14) Model(15) Model(16)
W B 1.215%* 3. 309k — 4. 790%* 1.622%
Constant (2.28) (7.08) (—10.70) (1.90)
N 480 480 480 480

TE BER (I3 AN 14D Sy R ll 2 7 3003 14 v A B3R A 25 58 o

FERL C15) M 16D R AR A 55 811 T e A% 19 vh A 28 B Al 31 45

Note: Models(13)and (14) are the results of the mediating effect estimation of agricultural production efficiency. Models

(15)and(16)are the results of the mediating effect estimation of rural labor transfer. o

F5E TR (13D F1 (14D S Al 2R 77 203 1 HR A B0
fli Tt a5 R o i SR (13D AT RN RO 2R 77 P IR 55 ol X
Ay HE 7 RR B R R FR RO 3 O E R IR AR
PR 55 ol B9 % J& T LIORE B 8RS AR bL (2 E A
TP AR AR AR 7 AR BT AR R AR A AR
P2 iR 5 p BB (14) ] AR 25 A M A= 7 8 5 S 425 ol
AR A AR 7 i 55 ol Xk 228 W A K P Y 5
Wi 28 40 5 O OE, D8 ARl A 7 R R AR AR 2R 7
2 55 b X6 A B 228 PR W B 5 0 R BT R A SO0
BV A= 77 1 R 55 T DA e i e ARl AR 7 AR R
HE T A BE A B 28 B U A, R U H A3 BIHIESE .
B C15) A1 C16) g AT 57 Bl 1 5% 7 (9 v S 2800 Al
AR, iR C15) AT ARl A= 77 1 i 55 ol %o A A

55 501 71 B B R WA ZR R0 3 O OB R A A e
IR 45 b A FH A ol A= 7= 0T LU R4 55 AR K 2% 1
A Az 77 X AR AT 57 Bl 0 ) AR AR I T R Ak
b5 H R C16) ] H 78 25 B AR B 97 8h 1 5 B S 45 il
AR g B AR A 7 IR S5 ol X T3 R A KT 1 5
Wi 2 5500 3 0 AE 6 B A A= 7 1 R 55 ol T LA A
I 3h A A 57 3h T T A% 1k i A 2 AR R T B M A A B
KB H2 45 #3E 5L .
3.5 THEEHMLKE

3T A JR) B 2 AR UK 3 B, 2006—2021 AE 4R

RO A K 9 22 R 55 22 38 809 >0, 4 HIg a1
IR Y S PR B i‘%%iﬁ%ﬂﬁt/\ﬂ(%@ﬂ%aﬂk

25 [ IEAH SCPE GR6) . Tl R il 55 = 1R B 36 & 30

Fz6 2006—2021 ERRBUANNEREZIEH

Table 6 Global Moran index of farmers’ income from 2006 to 2021

Ay A R AIKFE Income ARy A R AIKFE Income
Year w1 w2 Year w1 w2
2006 0. 471 %% 0. 589k 2014 0. 517%%* 0. 5903
(5.326) (5.099) (5.838) (5.123)
2007 0. 480%x* 0. 587 2015 0. 51 5% 0. 591 #x
(5.430) (5.085) ' (5.815) (5.137)
0. 482%x* 0. 5845 0. 510%x* 0. 589
2008 2016
(5.45D) (5.064) (5.776) (5.128)
0. 478*xx 0. 578 0. 508 0. 5883
2009 2017
(5.417) (5.02D) (5.755) (5.124)
2010 0. 486%** 0. 575%x:* 2018 0. 506%x#* 0. 589k
(5.497) (4.992) (5.744) (5.137)
0. 488*#* 0. 583 0. 505%x* 0. 5845
2011 2019
(5.503) (5.039) (5.736) (5.103)
0. 490%* 0. 582 0. 502 0. 585
2012 2020
(5.520) (5.033) (5.708) (5.117)
0. 492%xx 0. 582 0. 500%* 0. 585
2013 2021
(5.539) (5.037) (5.687) (5.112)
TE A5 A ZGETHE, WRT W2 53 530 37 3l IR 408 3% 2 Fhas [ ACEE A6 R, T )

Note: Z-statistic values are in parentheses, W1and W2 represent two spatial weight matrices:

The same below.

Geographic and Adjacency.
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Fig. 1 Scatter plot of local Moran of Farmers’ income in
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Fig. 2 Scatter plot of local Moran of Farmers’ income in
2011
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Fig. 3 Scatter plot of local Moran of Farmers’ income in
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AR FESE U, 3 AT DL 2 4084 M X A RS U, B AR
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JOE 25 T8] ¥ 1 2000 A1 RN 14 4 5 A 35 A
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AW 5E I T 2006—2021 4 v [ 30 444 10y 1) T
MR KA, 32 FH v A 5550 7 ASE TR R 245 i) 1 e R TR S UE 4G
9o AV A 7 M R 55 M Y B ROPIL B A 23 (] das RN .
WF 5T K B D AR A 7= R 45l LA B 35 1 B Rk
L, B Al AR 7 P R 55 ol R 6% 0 A Bl Ak Rk
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F7 AR AT RR 5l A B U B = 18] i HH SR 4 R
Table 7 Decomposition of the spatial spillover effect of agricultural productive serviceson farmers’ income increase
w1 w2
it AU IR MMM AR MR B0
Variable Local Spatial Total Local Spatial Total
effect spillover effect effect effect spillover effect effect
f;ﬂiﬁmﬁlﬂ&iﬂzﬁ%m% 0. 021 % 0. 584wk 0. 605%*:* 0. 020%* 0. 381#xx 0. 401
s
eIl proquetive serviee (2.07) (4.73) (4.66) (17D (3.64) (3.53)
industry
Pk 254 0.345% 1.704 2.049 0. 902%*x* 4.991*x* 5. 893%*
Industrial structure (1.7 (0.68) (0.76) (3.8 (2.18) (2.35
Al 3% K # —0.012%xx  —0. 132%%* —0. 144#x  —0.014xxx  —0.095%%* —0. 109%x*
Disaster rate in agriculture (—2.96) (—2.47) (—2.54)  (—3.18 (—2.14) (—2.27)
W B S AC 0.006 —0.186 —0.180 0.021 —0.186 —0.165
Financial support to agriculture (0.3 (—0.97 (—0.89 (1.06) (—1.12) (—0.93)
RN TTTEA 0. 378 3.073*x* 3. 450%* 0. 460 2.897** 3. 357%*
Rural human capital (3.46) (2.22) (2.36) (3.61) (2.4 (2.56)
AR HUAR AL 7K 0.014 —0.244 —0.231 0.029 —0.204 —0.175
Level of agricultural mechanization (0. 65) (—1.00) (—0.89 (1.28) (—0.940 (—0.70
N FlAE LA 0. 197 0. 827*%* 1. 024 0. 172%xx* 0. 524 0. 696%%*
Planting size per capita (6.68) (2.15) (2.50) (5.26) (1.73) (2.1D
0. 903k 0. 900
? (63.59) (71.34)
LM-error 102. 254 106. 760
LM-robust-error 5. 905%x 11. 187
LM-lag 343. 783*** 310. 550%**
LM-robust-lag 247, 434%*x% 214. 976%*x*
Hausman £ % P=0.031 P<<0.01
LR sdm sar 45. 88*xx 37. 67H*x
LR sdm sem 95. 03%** 86. 60***
W ld* 7] it W W
ald S i £ 56 42. 55w 37. G4xex
Wald spatial lag test
al 25 [A] 1% o W
Wald 2 02 Ko 42 121, 334+ 132. 85%++
Wald spatial error test
N 480 480
R-squared 0.965 3 0.957 5

BAR R 3 AR MY A = AR 55 ol AT RAE ok 5
Al A 77 R AR AR R 2 B WA K R I AT L
i 3 4 3 e A 55 Bl ) e B 48 it Ak R T BT R WA O
Koo A AR 7= P I 55 ol AT L s = 6] i 0N
R 5 8 T b DX AR R H i

BT HE 3R U DR A AR 7 1 I 55
b B B SRR D B A W AL AR U A Ml kb N A TR

2o Al X iz 55 20 S B SR 5 S0 A SR ARl AR
PR 55 L5 A BT B AR #5552 IR
SRR A5 T L 2B M E S
My Az 7 P IR 55 AR A L b i B IR 2 R &
2) 58 35 A A= 7 M AR 55 M 64 3R Bl i A L 5D iz
55 AL B Mz 55 T7 34 i i 55 ek | 5 v AR 55 o
L, H AR THIR 5 8 s /N T RE T, TR BRI
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