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

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 Bh WA B H P 1% /M PN}
Variable Unit Obs Mean SD Min Max
A B A K Income 7t 480 8 040 4162 1985 25 617
28 PE A Operating income Jo 480 3 006 1179 508. 6 6 758
T3P A Wages income Jt 480 3527 2928 254.1 16 607
i e 7K _
;&ﬂ.kﬁi?:ﬁﬂ&%ﬂ.kﬁ k.:F . TWON 480 1674 1827 100. 7 18 688
Agricultural productive service industry
He PE Rk 3%
Rt JE/N 480 21185 16375 3468 122 653
Agricultural production efficiency
Rk 5 T % 480 37.86 10. 54 7.783 78.78
Rural labor transfers
P2l 45 #4 Industrial structure % 480 89. 54 5. 606 69.75 99.78
25 R
ﬁﬂkx}(? . . % 480 18.89 14.63 0. 000 69. 59
Disaster rate in agriculture
Wt
VT ii;& . % 480 10. 81 3.369 2.325 20. 38
Financial support to agriculture
BH Ay B ) 4 480 7.662 0.662 5.483 9.910
Rural human capital
ﬁﬂmmﬂ?}($ o kW /hm® 480 6.214 2.548 2.201 14.16
Level of agricultural mechanization
; I
}\ﬁjﬁﬁ‘ﬂ& . hm*/ A 480 0.194 0. 149 0.0283 0.851
Planting size per capita
x2 EAEMDMAELER
Table 2 Benchmark regression results
A BERLC1D BEARL(2) BEAL(3)
Variable Model (1) Model (2) Model (3)
Al Az 7 1 i 55 ol e R KT 0. 358%*x 0. 246%xx 0. 346%x*
Agricultural productive service industry (13.40> (11.13) (10.17>
7l 25 2. 268%xx 1. 039 3. 257#xx
Industrial structure (5.18) (2.86) (5.83)
A 22 IR —0.079%** —0. 058%x —0. 065%**
Disaster rate in agriculture (—6.89) (—6.12) (—4.42)
W B S Ak 0. 233%%* 0. 084 0. 352
Financial support to agriculture (4.15) (1.8D) (4.93)
KRN T A 2. 976%xx 1. 489%xx 3. 567%xx
Rural human capital (10.07) (6.08) (9.47)
A B A 7K P —0.074 0. 123%xx —0.047
Level of agricultural mechanization (—1.33) (2.67) (—0.66)
N Eg 7o B 0.115 0. 3615 0. 180%x
Planting size per capita (1.63) (6.21) (2.0
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F2 ()
A PR (1) FEA(2) FR AL (3)

Variable Model (1) Model (2) Model (3)
e 1. 243 3. 786%%*x* —0. 365
Constant (2.03) (7.44) (—0.47)
N 480 480
F K 5 30.73 81.22 22.84
F-test (P<<0.00) (P<<0.00) (P<<0.00)
LM K % 893. 11 1 833.43 657.63
LM test (P<<0.00) (P<<0.00) (P<<0.00)
Hausman ¥ 4 26.28 47.06 54.48
Hausman test (P<<0.00) (P<<0.00) (P<<0.00)

TE AR (1D~ 3D 53 by Al A 77 4 R 45 k% A RSO (AR B 22 P M AR AR B T B M WS A R S M i 5 2R

Kok ok \**ﬂ]*

I FRE L% 5% M10% WFEMAKT 55 AR e, FIH.

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 z-value in parentheses is the same below.
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PR AR R A M TR L AR A R T SN AT AR
i K 5 (3 3) o RS (4 Oy T 46 A 0 M R AR A Y
T2 AR5 S % AT A5 O vk 3 HT AR A
i 2 55 ol 7 55 A A 0 B 4% b T AR 2 L R i
AR B AT AR AR TE AR 0 . B (S N IR RE AR Y
b 15 58, S 3 G B e 95 1 Xk SIS IE 4 2R B9 5 I
I 2006—2019 4F Sy ¥ A< 2% £ 01 0 47 Ao P A 6
HE TR C6) Sy H 5 o A2 i — I RO A T A5 OR B E
P A RO A B 38 n] BE 22 52 B L AR A% B ALER Y b
i, AW T X B A o A AT R — AT AR
PRI o BN (7) ) T H AR ik A 3T 45 2R, % I8

B RO 5 ROl Az 77 M ik 55 Ml & e oK F- 2 ) H
AR ERHERKR, SRS 00k, ok
FHAR Y A 77 P iRk 55 i 0 i I — 914 o T B AR

bl 151 N ARG o N (T VA 7 N L 7 s R
Kleibergen-Paap rk LM i & 1% 7K 1Y b 3 Pk £
5, R T RS S AAEAE RN R R, 55 T H AR
iw f %, Cragg-Donald Wald F A1 Kleibergen-
Paap rk Wald F ¥ K F 10% Myl S8, 3= 1k Bk
b Az 7 i 55 oMl i e — A D TR AR AT R
H1 26 3 AL T, ROl Az 7 1 iR 55 Ml %o AR R 1 WA £ 5
R B ENIE. & TR ERE — RV R
R 50 J5 AR M A= 7 1 i 55 Ml o e RS 3 5T A 5 i 3 4K
WEOR 3 R TE, PO S8 T A 58 0 0 90 A 58 HE3

Table 3 Robustness test results

AR BEA(4) BEALC5) BEALC6) BEALCT)
Variable Model(4) Model(5) Model(6) Model(7)
Ak A 7 M R 5l B R KT 0. 398 0. 327%* 0. 473%xx 0. 1905
Agricultural productive service industry (12.94) (11.41D (18.32) (7.12)
77l 45 2. 076%%* 2. 435%%% 2. 439%xx
Industrial structure (4.65) (5.22) (7.84)
R —0.078%xx —0. 071 %xx —0.162%**
Disaster rate in agriculture (—6.72) (—5.88) (—9.12)
W B 54k 0. 244x%* 0. 234 0. 125%*
Financial support to agriculture (4.3D) (3.97) (2.17)
VS TPNPAR AN 3. 132%xx 2. 857 1. 681%xx*
Rural human capital (10.62) (9.07) (7.55)

https://www. cnki. net



250 hOmE ok Ok % % R

2025 4 % 30 &

=3 (8
Ag BEAL(4) BEAL(5) HERLC6) BEALCT)

Variable Model(4) Model (5) Model (6) Model(7)
Al LA A 7K S —0. 057 —0.016 0. 056
Level of agricultural mechanization (—1.02> (—0.27) (1.46)
N B8 T A 0. 242 0.070 —0.041
Planting size per capita (3.36) (0.92) (—1.29
7l 25 K s 13 2. 221%%%
L. Industrial structure (5.94)
Al 32 9 A I 13 —0. 046%**
L. Disaster rate in agriculture (—4.52)
W B S A I 1 4 0. 233%%%
L. Financial support to agriculture 4.77)
AN T BEA 5 1) 2. 551
L. Rural human capital (9.86)
Al HLAR A 7K 79 IS 13 —0.044
L. Level of agricultural mechanization (—0.93)
N E o AL Je 1) 0. 182%x*
L. Planting size per capita (2.97)
R 0.733 1. 537%x 1. 450%xx 4. 169%%*
Constant (1.18) (2.27) (2.61) (11.30>
N 480 420 450 450
Kleib P k LM statisti 123.276

eibergen-Paap rk LM statistic ( P—0. 000)

Cragg-Donald Wald F statistic

Kleibergen-Paap rk Wald F statistic

3019.99>>16. 38
C10% I SH1ED

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

TE ARAY (4D~ (7D 73 530 Sy SR 1 S0 A R R k0 e A AR i 8 S 728 A U A0 TR i 3 X Aol A 77 e IR 55 M B9 B A

TRl R g . BT TP ES h Z 88 .
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 REAMERRE

2 B 4% M DX TE 28 U S 4 N R AR 25 4 A5 A A
2250 Al A P AR S5 b B E BRI A AE M X 5
FiE R Rl BE o PRt A B SR B YRR AS A o R R
WP b X R T IXORE AR A T2 e XA E
— 25 AR A 7 1 R 55 M B KON Y b XS T
PECF 4, BRI ~C10)4r 9 & b T8 iy A i1
S5 X LA T R BORAME R B, Al AR 7 M i 55l
XoF v S DX A R B8 A A A1 A i, HE U R AR
VEH . wTREJR N, R X 2 N Rk R, R
i Az M R 55 Ml 1 K TR L R B R R LR
RN o B 11D AT C12) 43 31l R 32 7% IX AR
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Table 4 Heterogeneity regression results
3 i R () BRI C9) BT (10D BIALC11) BEAIC12)

Variable Model(8) Model(9) Model(10) Model(11) Model(12)
Aelh A 7= M i 55l & T KO 0. 298 0. 417 0. 291 %** 0. 457 0. 302%*%*
Agricultural productive service industry (7.73) (8.26) (5.69) (11.9D (8.31)
7l 25 4 6. 332%%% 0.948 1.181 2. 219%%*%* 2. 799%**
Industrial structure (6.50) (1.64) (1.06) (4.62) (3.00)
Al 7 K % —0. 036 —0. 103 —0. 129%xx* —0. 097#xx —0. 070
Disaster rate in agriculture (—2.69 (—3.54) (—5.33) (—5.13) (—4.82)
0 B S A 0. 130 0. 501 #** 0.112 0. 253**%*
Financial support to agriculture (1.69) (4.52) (1.45) (3.12)
RN T A 2. 484 2. 905%** 2. 405%** 2. 226%*%* 3. 24 1k
Rural human capital (5.68) (5.20) (4.43) (8.40)
A ALK AL 7K P —0. 383%xx —0.043 0.162 —0.091 —0.111
Level of agricultural mechanization (—4.24) (—0.51) (1.15) (—1.100 (—1.37
NSRRI —0.207** —0.220 0.367 0. 652%** 0.036
Planting size per capita (—2.41D (—0.69) (1.47) (3.10) (0.42)
B H 2. 825%** —0.193 3. 21 5% 2. 540%%* 1.171
Constant (2.96) (—0.14 (3.25) (2.3 (1.3
N 176 208 272

TE AT (8)~ (100 Sy ZR o 4 Ay DAY A 77 PR IR 55 e R 200, A9 3 DX S BV A 36 0 R (11D~ (120 S M 32 ORI AF 327 Xk

b Az 7 P R 5 ol R R 1 s XS 5 P 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 (11D~ (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.

R5 HARMEFRLER

Table 5 Mediator effect regression results

A B (13) B (14) B (15) BEA(16)
Variable Model (13) Model(14) Model(15) Model(16)

Aol A 7 M IR 550l & J K P 0. 358*** 0. 106*** 0. 135%* 0. 290
Agricultural productive service industry (15.44) (4.22) (6.93) (8.33)
7ell 25 — 2. 099%xx 1. 862 —0.136 3. 313wk
Industrial structure (—5.52) (5.43) (—0.43) (6.10)
Al 52 K F —0. 051 #xx —0. 039 —0.005 —0. 063%xx
Disaster rate in agriculture (—5.05 (—4.3D (—0.56) (—4.41D)
W B 54k 0.068 0. 057 0. 098 0. 312%%*
Financial support to agriculture (1.40) (1.35) (2.40) (4.45)
Y NPIR 2.883%xx 0.358 0. 970%xx 3. 164%k*
Rural human capital (11.23) (1.4 (4.50) (8.45)
Al B AL K - 0. 213%** 0.039 0.017 —0.054
Level of agricultural mechanization (4.42) (0.92) (0.4D) (—0.78)
N E A R A 0. 218**%* 0. 276%*x* — 0. 550 0. 408%x*
Planting size per capita (3.57) (5.12) (—10.73) (4.18)
A A 7 R 0. 392%**
Agricultural production efficiency (9.48)
RN 55 B 1 e B 0. 415%%*
Rural labor transfers (5.1

HEFIR https://www. cnki. net
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#5 (8
5 RO (13) FEHI (14 BEHIC15) FEHIC16)
Variable Model(13) Model(14) Model(15) Model(16)
H R 1.215%* 3. 3095 — 4. 790%** 1.622%
Constant (2.28) (7.08) (—10.70) (1.90)
N 480 480 480 480

TE AL (13D AN (14D Ay Al A 77 RO B A OB 345 3 AL LA (16) A ) 57 3y ) 55 4% 19 P A BORE Al 3405 58 o

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

IR C13) 1 (14D Sy Al Az 7 20 1 v A R0
fhTF S 2R o B (13D AT ARl AR 77 P i 55 oMl )
ARV B 7R R IS R A R O R R IR A
PR 55 ol B 4 J AT LK B B0R Je AR BL 2 B A
PP A AR A R R TR Al 2R 7 AR R
& 1o 5 RS (14) AT RITE 25 AR b A= 7 8003 O 22 il
AR I, ARl A P IR 55 6 28 MM K S Y 3
M) 28 B0 25 O A, Ul WAl A 77 SR AR AR AR 7 1
Hiz 55 oMb %of A B 22 8 PR WA B4 52 T FR B R A 200
B Ml A 7 1 R 5 oMl AT LT S 4R e Il AR R
PR Al BE A B 288 P A R R H A BHIESE .
BERYC15) F1C16) N AR AL 57 By I3 56 7% 1 vb A 2800 A
THAER, iR CI5) Al Rl 2R 7= P IR 55 ol Xof A< AT

55 8 1 i RS B R e R A 3 O IE R WA A R
2 45 M A FH A Ml A= 7= 1T DA 280 46 i 55 AR K 2% i
Al A= 7 X AR BT 55 Bl 7 9 A Al AR £ I DA S IR At
b5 AR C16) T HIAE 25 AR B 55 8 1 56 % S 2 1l
7 g B, ARl A= 7 M R 55 oMl 6 TR AR 1 5
i) 22 85040 35 0 1E , 36 B Al A 7= 1 R 45 ol w7 DA 2o
e Bl A b 55 8l 0 &% B I A F AR B T M A 4
K, B H2 15 FI5E 52 .
3.5 TEFEHYEKRE

ot 4 R B 2 AR BRI R B, 2006—2021 A A
RO A K1 42 JR 53 22 48 03 > 0. 4 H 5@ i 1%
K 11 25 MG 50, 3 36 I AR R A KT 2 A 2 B
23 [H) 1 AH P (R 6), oL Ja 3 5 24 5 B0R 560 & BE,

F6 20062021 FRRIANHNERE=ZIEH
Table 6 Global Moran index of farmers’ income from 2006 to 2021

ARy A R A ZKAF Income AEN A FECA ZKSF Income
Year w1 w2 Year w1 w2
*kkk 5 kkk 5 *kkk 5 *kkk
2006 0.471 0. 589 Yol 0.517 0. 590
(5.326) (5.099) (5.838) (5.123)
0. 48055 0. 587 0. 51555 0. 591
2007 2015
(5.430) (5.085) N (5.815) (5.137)
0. 482% 0. 5845 0. 510%%x 0. 589
2008 2016
(5.45D (5.064) (5.776) (5.128)
2000 0. 47855 0. 578%# po17 0. 508%# 0. 588##+
: (5.417D (5.021) (5.755) (5.124)
0. 4865+ 0. 5755 0. 506%+ 0. 589
2010 2018
(5.497) (4.992) (5.744) (5.137)
0. 488 0. 5835 0. 5055 0. 58455
2011 2019
(5.503) (5.039) (5.736) (5.103)
2019 0. 49 0. 582 2020 0. 502 0. 585%
(5.520) (5.033) (5.708) 5. 117D
) 0. 492 0. 582+ 0. 500+ 0. 585##+
2013 2021
(5.539) (5.037) (5.687) (5.112)

TE AR5 N ZGETHE, WA W2 53 538 7 i B ANAR 4 2 s (] A AR L 1 Tl o

Note: Z-statistic values are in parentheses, W1 and W2 represent two spatial weight matrices: Geographic and Adjacency.

The same below.
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RRE PRI

54 ) I AR AR A R S5 ol B9 R

AR FIPLEE 5 25 )3 Y ——4% T 3048 03 B4 T AR s 253

25 b XA A TK AL T35 — RBRAEE — 4%
PR, JE T e R ALK R E B G IAE, B HR Rk
A TKFF 35 1) Je 5 23 8] 1E A S 1 i T 5 iR A FR
1245 1 2006,2011,2016 F1 2021 4F 4 4~4F {53 A9 K6 96 235

ROE 1~ I A 5T (8 25 (8] 1 i 8578 5 A
Al Az 7= R S5 M 9 BB LA — o A B
2 20064
L1t ¢ &
g o°°oc>°° ’ °
0 &
o ° S : ’
—1k, ° ) ) )
-2 -1 0 o1 2 3
Z-statistic

Bl 2006 FRRENHBABREZH = E

Fig. 1 Scatter plot of local Moran of Farmers’ income in

2006
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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

2016
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Fig. 4 Scatter plot of local Moran of Farmers’ income in
2021
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Table 7 Decomposition of the spatial spillover effect of agricultural productive serviceson farmers’ income increase
w1 w2
A AT MBI BEOE AW ERBHE BN
Variable Local Spatial Total Local Spatial Total
effect spillover effect effect effect spillover effect effect
sy > K S
fﬂkiﬁ ﬁlﬂ&iﬂk%% J(? 0. 021 % 0. 5845k 0. 605%** 0. 020%* 0. 381 *** 0. 401 #xx
ricultural productive service
8 . (2.07) (4.73) (4.66) (17D (3.64) (3.53)
industry
7 2 0. 345%* 1.704 2.049 0. 902 4,991 5. 893%*
Industrial structure (1.77 (0. 68> (0.76) (3.87) (2.18) (2.35)
Al 37 5 —0.012%xx  —(. 132%* —0. 144#x  —0. 014+ —0.095%* —0. 109*x*
Disaster rate in agriculture (—2.96) (—2.47 (—2.54 (—=3.18 (—2.1D (—2.27
WA B S A 0.006 —0.186 —0.180 0.021 —0.186 —0.165
Financial support to agriculture (0.3 (—0.97D (—0.89) (1.06) (—1.12) (—0.93
AN TR 0. 378 3.073%* 3. 450%* 0. 460%*%* 2. 897*%* 3. 357**
Rural human capital (3.46) (2.22) (2.36) (3.6D (2.4D (2.56)
AP ALK A 7K P 0.014 —0.244 —0.231 0.029 —0. 204 —0.175
Level of agricultural mechanization (0.6 (—1.00 (—0.89D (1.28) (—0.90 (—0.74
N5 R R AR 0. 197#xx 0. 827+* 1. 024 0. 1723 0. 524 0.696%*
Planting size per capita (6.68) (2.1 (2.50 (5.26) (1.73 (2.1D
0. 903 0. 900
! (63.59) (71.34)
LM-error 102. 254%*x 106. 760%xx*
LM-robust-error 5. 905%x* 11. 187
LM-lag 343. 783**%* 310. 550%*%*
LM-robust-lag 247, 4345k 214. 976%**
Hausman i 56 P=0.031 P<<0.01
LR sdm sar 45. 88 37. 67#*x
LR sdm sem 95. 03#x* 86. 60%#*
25 1] A A
Weld 2 L 5 40 42, 55w 37. 6rr
Wald spatial lag test
Wald 75 [8] 15 22 K6 56
ald 5 02 K ke 121. 33#%x 132, 85%++
Wald spatial error test
N 480 480
R-squared 0.965 3 0.957 5
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