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Impact of agricultural socialized services on the resilience of
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Abstract To explore the impacts of agricultural socialized services on the resilience of agricultural economy and
its mechanism, this study is based on the panel data of 29 provincial-level regions in China from 2010 to 2023
(the data do not include those of Shanghai, Xizang, Hong Kong, Macao and Taiwan regions, the same below).
Entropy method is employed to determine the level of agricultural economic resilience across regions.
Furthermore, the econometric models including a panel fixed-effects model, a mediation effect model, and a
panel threshold regression model are construct to analyze the mechanisms through which agricultural socialized
services influence agricultural economic resilience. The results indicate that the agricultural socialized services
significantly enhance the resilience of the agricultural economy. These findings remain robust after conducting

a series of endogeneity and robustness checks. The mechanism analysis reveals that agricultural socialized
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services contribute to economic resilience by increasing farmers” income and improving agricultural labor

productivity. Heterogeneity analysis shows that the positive impact of agricultural socialized services is more

pronounced in eastern China and non-major grain-producing regions. The threshold regression results suggest

a nonlinear relationship between the influence of agricultural socialized services and the scale of agricultural

operations, with greater effectiveness observed in areas characterized by smaller-scale farming. Based on these

findings, policy recommendations including actively optimizing the institutional framework for agricultural

socialized services, formulating region-specific development strategies, promoting high-quality service provision

are put forward to ultimately enhance the resilience of the agricultural economy.

Keywords agricultural socialized services; agricultural economic resilience; farmers” income; agricultural

labor productivity; scale of agricultural operation
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Table3 Benchmark regression results
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Social consumption level (2.09
WAL R —0. 454
Urbanization rate (—5.90)
7E ol 5+ Q. 476%x
Industrial structure (—4.80)
25 % kil 0.015
Economic foundation (0.81)
WU A =R —0. 073%xx
Income gap between urban and rural areas (—4.51D
H B 0. 197 %% 0. 177%x** 0. 894 *#x
Constant term (52.95) (46.99) (4.52)
b X RG L
b PR e i i
Regional fixed effect
AF A5y B8R )
o K Pl Pl
Year fixed effect
N 406 406 406
R-squared 0.141 0.623 0.695

TE A5 5 BE N fl 5 o0 coefil o3 I R0R 106504 1006 B9 3B Ko R IR,

Note: The -values are in parentheses. *¥*, ** and * represent the significance levels of 1%,5% ,and 10% respectively,

The same below.
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Ry ik — 20 LR AR A 2 AR 55 5 A & 5 )
PE 22 6] AT B8 A7 7E (8 B Ry DR ) 0, A A 50 3 BBl
2 A6 R 55 10— B i i U SRy T AR 0 DL fig o
A BB AFFE Y PN AR PE ] 8, 35 UL 48 b 9 J R . — 2
M N AR R S S 0 o AR R BT B
AR A7 AR B A A OCPE 2K s 5y — O T, i
Je SR S i AR B, Y ] B B R R S T RE R A
SE AR AR B PR OC &R AF A TR AR R A A
BRI 45 5 W% 4. Kleibergen-Paap rk LM
statistic 3 43 T 1% 7K V-1 B Z PR 36, s U 46 T
HLAR AN A0 0 IR AR, T B AR AN A AR R
AN ) 5 Cragg-Donald Wald F statistic Al
Kleibergen-Paap rk Wald F statistic A {5 >10% Ay
Il S, HE 28 1 55 T AR 87y Je R s, 3R B3k K
Al #2340 IR 55 19— B i I PR S TR R A
RO mHE S5 R R BT, Lk w25 0 Rk 55 19 [l 15 5= 4L
WRAR 35 A IE 3 A 158 W 7E ik 2 7T RE A7 A8 1Y PN A=
[P RIS, 9 [ 05 25 SR A 25 0 SR 1T

x4 HNEMKRE
Table 4 Endogeneity test

2 WO (4
Variable Model(4)
At 2 A i 55 0. 054
Agricultural socialized services (1.98)
2 22 B Control variable 55 i
M X %M Regional fixed effect il
AEOY RN Year fixed effect ¥4
N 377
R-squared 0.229

Kleibergen-Paap rk LM statistic
Cragg-Donald Wald F statistic

Kleibergen-Paap rk Wald F
statistic

8.09 (P=0.00)

2 666.91>>16. 38
C10% i S A8
809. 86=>16. 38
(10% I A8

3.3 REMRR

Bk — A B UL AT T 45 R R RS A TR, A 5T R B
R 3 [7] 300 5C B 48 [l DS R R | B Bk L AR T AR A S
T7 kAT IR AR PEAS 5, A B 45 R AN 3R 5 PR o

Table 5 Robustness test results

A FLAL(5) R (6) R (T)

Variable Model(5) Model (6) Model(7)
Al 2 A iz 55 0. 032%xx 0. 047 0.017*
Agricultural socialized services (3.45) (5.54) (1.90)
2 PR 0. 027*xx 0. 020%* 0.009
Social consumption level (2.80) (2.22) (1.07)
Ik Al —0. 619 —0. 454 5% —0. 2365
Urbanization rate (—7.55) (—6.29) (—2.67)
A | —0. 442%%x —0. 476%xx —0. 355w
Industrial structure (—3.83 (—5.1D) (—4.15)
28 T A 0.014 0.015 0.016
Economic foundation 0.7 (0.86) (0.94)
W WA £ —0. 081 #xx* —0. 073 —0. 067
Income gap between urban and rural areas (—4.57) (—4.8D) (—4.60)
i R I 1. 040%x* 1. 111wx% 0. 656+
Constant term (4.62) (5.73) (3.84)
i X BN Regional fixed effect = 461 2 1l = 4l
AR BN Year fixed effect 2 1l 1 1 12 1l
N 377 406 364
R-squared 0.676 0.739

TE AL (5D~ (7D 53 551 Ay 2R FH R A A8 A S — 00 L Tobit A5E280 I I 0% TR AR i A 6 R ol A 2 PRI 55 068 AR e 22 5 40 P2 Ml P R e P A 6

Note: Models (5) to (7) are respectively robustness tests that examine the impact of agricultural socialized services on the resilience of the

agricultural economy by using the explained variable with one-period lag, Tobit model, and after deleting the sample from
municipalities directly under the Central Government.
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1) KL 3k [v) 0 AH G ) 80, Pl R R v A R A
0] BB A7 7E [ 3 A G ] 8, 5 8 b — Rk 22
P2 T — 1 & &, WO R R rh ol 28 5% 1) M i
J& — W LAY R T R A7 7 16 () 304 OG n) i, AL (5)
Hh SR FH Al 28 5% 1) P 1 s i — S SR B e e A
38 FH R 1w [ S 00 AR T E AT R R A 5 . AR 4
SRR S5 1 [ 3 R BOPE 1% B GE it K L
1E 2 B AL At 25 4k Bl 55 A1 B T 42 AR Ol 28 5 B
M AF A LR T 25 5

2)H R [ A B RS L P AR 28 B O
WA T 0~1, £ A 52 BRI AZ i ReAF , A8 BiF 5% 76 2
il A7 3 A2 et R b X AR S Y SE Al E L SR A Tobit A5 A
FOH AT A . BRI o) 45 SRR flb 4E 2L IR 55
i 1T 28 B0 I ] R S 25 0 5 3 o [ 0 45 SR AR R —
Al At S AR 55 BB % 0 2 HE TR 2 B BT .

DB BRFFERAEA . AE S BLAE T A9 AL 5 R EER
HPRTATY, 4k 2 2 U W s 7 7T REA B H A 1y

ELRE T A A 22 BF B R] BRI S W, T 2L
o 22 o T R R (7O N BR LR TR A S
AT L, S BEAR Ml A 22 AR IR 55 1 [l 00 28 %473 2%
NIE, I BAE 102 953K F b 35, B0 R 5 ofi [n]
VA &5 2R TSR A0, B B A AR A 1
3.4 ERNSKRE

B IR SRS R R W, Aol w2 AL IR 55 BE 8 2 =%
P THAME 2 TE W IR 2 Al A 23 A IR 55 1 56k Al
STERITE R PE AR R A A, X — IR LR A i i —
BWFTE . b, AR AR BT 5T LS 2 AT, LA IR
ATK AR 55 8l A 7 FAE Sy BIL ) A8 A FE — 2 F
TEAR M 23 A IR 55 08 Al 28 B 90 1 5 0 1) A% S AL
il o H1E% 6 A, ek A2 Ak il 55 B A T AR B
FH O IE RO A2 1l ik 55 BE 8 Bl g A% IS4 W Al
femAl I S AR R R H2 /B 5k . ARl 4t
AR 55 SE A Lol A 7 TR B LRy LR # , ad i
Xt R BE 97 B J1 0 S A AR AL 5K B R GE

Fo6 HAEEEE

Table 6 Mechanism model verification

R (8D BEAIC9)

Variable Model(8) Model(9)
ol At 2 b e % 0. 045%+ 2. 547w
Agricultural socialized services (2.12) (7.59)
1t 231 9K F —0.007 — 1. 199%**
Social consumption level (—0.30) (—3.32)
AL R 0. 247 2.683
Urbanization rate (1.30) (0.93)
77l 55 —0.232 —15. 025%*
Industrial structure (—0.98) (—4.04)
2 3% 0. 197*xx 3. 392%%*
Economic foundation (4.35) (4.76)
W2 WA 22 —0. 158xx 2. 705%++
Income gap between urban and rural areas (—4.15) (4.48)
W RLI 7.234%xx —25. 929%*x
Constant term (15.48) (—3.50)
i X 3% B Regional fixed effect 32 1l 5 1
AEA BN Year fixed effect i il ¥ il
N 406 406
R-squared 0.988 0.872

TE AAL(8) Sy e P IK S B4 v A 007 A 45 2R s B AL (9D Sy Aol 57 By 2 777 A4 1 vp A 28ORE Al 3445 2

Note: Model (8) is the results of the mediating effect estimation of farmers’ income levels. Model (9)

is the results of the mediating effect estimation of agricultural labor productivity.

QIR B E 2 BBk T T 880
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BB A SRR T AR A i R A P n] BE T Y
b 55 Bl 7 45 B U B 2 o, 7E B2 TR Rl A K
5 Al 57 s A e R A HeRE b g — ARkl R
g5 N X A e AT ) SN 5K T
1 Al 2 BRI
3.5 BREMEXmMm

SRR AS [R] i X A 4+ 25 A0 R 45 X6 4l 28 55 )
P B 52 ) 2 A5 AEAE 5 T AR F SR AR AR 4 R AR
H PGS 3AN XIS AT A L IR 3 7RI (10)~
12> AT, A [ X sl A b 23 A IR 45 3ol 28 5 ) 1
FRY 2 M 3550 87 AR ], 7 3508l X Sl DX PG 5  [X 4

2 A6 IR 55 19 1nl 9 & £y 1 2 0,106, 0,030 Al
0.054, HAr3#E 1%.5% F15% MGtk L W2
A8 Hb XA 5 0N e K X — B R A 4 I R T
BB IR < 7 0 DX g b FE IR it A AR 5 ok 53, LAk At
SRS T4 & B R R AR ICR L A 25 1k iR
F5 W B P 45 e LR 95 AR AR X A A1, X — IR AT
B fl Az 7= 2 AT, AR R
Mr 2 BE I o H PR DX PR A T P i X, A7 BT
TV M 500 RN 28 5% K JR K- AR At 23 A R 55 T 3 e B 38
IR GE A A 23 Ab R 55 T 11 IR 55 AR 28 % 50 A
RE TS0 KA XA 28 B3 A 1V A PR

x7 WMXERESR

Table7 Heterogeneity regression results

AR LRI (10D RERIC11) BERIC12) LRI (13) FERIC14)
Variable Model(10) Model(11) Model(12) Model(13) Model(14)
y o AN
f%ﬁf ﬁfﬂ&% 0. 1065+ 0. 0305 0. 054 0. 0765%* —0. 0525k
gricutfurat (6.34) (2.04) (2.58) (6.76) (—3.23)
soc1al1zed Services
s il 25 ik
. - 4l 4l 4l 5 4l 5 4l
Control variable
H R 1. 692%%* 1. 096 0. 750%%* 1. 259%%* —0.106
Constant term (2.4 (5.73) (3.30) (4.06) (—0.38)
b X 5%
S ¥ bl ¥ ¥ ¥ ¥
Regional fixed effect
A A5 BN
o et £ 1 £ ¥ b P b
Year fixed effect
N 140 112 154 224 182
R-squared 0.725 0.891 0.899 0.767 0.722

TE AL CLOD~ (12D 43 S A AT v s | 04 0 s I i ol 4 2 1 IR 55 5% i i ol 2 35 400 P ) 3t DX S5 O PEAG 36 . S (13D ~ (14D S Ml 3277
DRI 577 DAl A 2 Pl IR 55 582 WA A M 28 355 900 1 ) DX S T A A

Note: Models(10)to(12)are the regional heterogeneity test of the effect of agricultural socialized services on the resilience of the agricultural

economy in the eastern, central and western regions. Models(13)to(14) are regional heterogeneity tests on the impact of agricultural

socialized services on agricultural economic resilience in non-major grain-producing areas and major grain-producing areas.

Ny it — 25 2 G OR [R) Ak T g X ARl A 25 Ak il
55 Kok ARl 28 % )M R 1) 25 SR AR R SR RE AR R
Ay OB R T ORI & 32 X, I AT 4 A
H o BALC13) ~ (1) B 25 R LW fEAR &k F =
X, gl A 2 4k R 45 X6 Ak 28 5 v B A e 4R T
ER . AR B & 77 KA Fife B A £
FEMEARRAE Al 4t 25 1k IR 55 38 2k & ol fb Ak 25 4 4 %
I T 22 D0 I 0 B R BE 42 532 8 iU |, Ry B R 45 1
Z e SR T AT AT PR LR R DT SR T A FR G N
Xif A1 o 1) 2% vl RE S P RE T o

3.6 [THERA

P33 B 58 70 18 I 1 Al A 25 40 Iz 55 X 4l
LU W B R R (EX RR AR TR S BT AR v A
fiE, 05 Lk — 2L K56 , X e, A IF 5 8 B4 4 3
PR A 5 A () 3t DX A0 Al 288 AR K P . R 8 =
A G 56 45 2R b PAE 2351 29 0. 01,0. 05 A1 0. 36,
FWE i 7 OSCE TR (R T = AR A
W, A BIF 5 R0 XU [Tl RN HE AT 23T o

BT TR 1T 0 45 2R A5 ) (3R 90, Rk 288 FLBE 34
DX 1] 1) Al A1 2 AR R 55 28 K0A BT AN TR 26 B Al A
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Table 8 Testing and analyzing the threshold effect of agricultural scale operation

155 Al F{E P 109 Iifi 9+ 1H 5% Iifi $H1H 1% I S 18 BS K
Model F value P value  10% critical value 5% critical value 1% critical value  BS times
Ak
% M 73.65 0.01 42.15 47.73 63.13 300
Single threshold
XU [T
50. 27 0.05 41.06 49.29 65. 45 300
Double threshold
= Ak
— I 44.12 0.36 64.59 78.96 95. 50 300

Triple threshold

F9 HRINMEEITFER

Table 9 Panel threshold regression results

A BRI (15 )
Variable Model(15)
Al 28 MBE<3. 168 0. 145%%*
Scale of agricultural operation<<3. 168 (10.83)
3. 168k 28 B ML <4. 669 0. 050w
3. 168<Scale of agricultural
. (6.84)
operation=<4. 669
Al 285 M > 4. 669 0.017*
Scale of agricultural operation™4. 669 (1.85)
P2 #) 22 5 Control variable tag|
GRie 0. 360%*
Constant term (2.1D
Hb X B4 N Regional fixed effect = 4l
AR BN Y ear fixed effect bl
N 406
R-squared 0.747

ARG SN TP I AR S R R R
ELRT &, A0l 488 AL <C3. 168 B, el 4t 25k
R 55 19 11 05 3R B0HE 106 MGtk oF B2, I R
B 0,145, 4 3. 1684k 28 5 FL L <<4. 669 i},
Al 25 A0 ik 55 19 [l 5 R BFE 100 M SE it KF iR
LA R ECHK 0,059, Mgkl 4B U >4, 669
B, Aol A 25 A0 R 55 1 Il A 3R 806 10 % 19 48 1 K7
FRE FERECN0.017, ZZE5KE , EARLE
FUREAKOE T, ARk 4 25 10 AR 55 X6 A oll 28 B 4 1 3 2L
A EAR SR . (HAEM T AR 488 AL
R 1X, 4l A 23 A0 IR 45 % 4 28 5% 390 7 /) A2 A
FHEE R o Tt PR AT B2, 75 A Ml 8 98 B ASE K P 55 e by
X, g B TR IR 55 BE 1 5 T 3 XU 4 4R e ) w
55 T AE ARl 28 75 R AR b X, Rl 2838 4K 3%

BR AR e 2R BEBE = P XU RS BE ) s B 22
DF R AR BRI AR AR TR LR, R R S REMI X A R . R
i 2 IR 55 38 0 5 AR BT IR RE A5 AT RCIR AR X
M IX 22 B TR A AR AR R A B AR SR A X
A [ R N T B S N A €8 B R L
FRABE T 0 i 8 S B A B i T Y R R 2
JETE S SFE WL b ARl Ak 2 AR IR 55 % Aol 285
WA ARG 3t DX A Ml 22 T 30 1 1) T B A% 7, W 35 5 T
MR M . 2, BB H3 15 LLRIE

4 HFit5EIW

AW 58 B FH 2010—2023 4 1 & 29 4~ 43 1 i
A 50, Ay S X fi ] A A TR | A KON T A Tl
VT SRR G 38 T Al A 2 4k IR 55 Xt Al 28 0
B4 5% W 307 L B AR L S T M DA R AR S R
TR T 5 — Rk S 0 IR 55 X 4k 2 5%
PIvE LA IE A2 SRR, EL7E 4ead oy AR PR A — R 57
R PG 30 )5, 45 I SR ST o B AR PRI
Al 95 2 AR P R A 4 23 0 IR 55 B2 AR Al 28
1 Y E AL AL B AR A 2 Ak B 55 T2 B i
P A PO BRI 57 Bl A 7 S ) B S e Rl 22
Do . B = AR Ak S AR IR S5 6 Rl 2 B B 1
S WA AE A DI T M AR AR AR b X R B R X
Al 12 Ak IR 55 6 A4 Ml 28 5 01 1 55 Wi 2 7 B B
S0, Al 4k 2 A0 A 55 X A%l 22 5 490 1 1 AR 0 A
FETE R AR L 2678 A AR L I AR R X &R

BT LA g5, O 50 g Al A 23 1 IR 55
BB AR Ml 28 T 40 1 /KT, B g S B AR Ml 8 O R T R
& AR5 2 a0 T X SR A

B ARG R A SR S R RH B, K
i At 2 Akl 55 VR by 4 Bh AR Ok 26 B i T i R SR )
BLHNRE , &SI S A PR 2% A A R M A [ Y E N
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