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Impacts of agricultural socialization services on carbon emission intensity of farmland : effects based on scale
management and technological progress

JIA Wenxi, HE Lijie, HU Yingen®

(School of Public Administration, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: To explore the impact of agricultural socialized services on carbon emission intensity from farmland, this study investigated the
underlying mechanisms and effects from the perspectives of scale management and technological progress. Based on panel data from 24
provinces in China from 2011 to 2020, a two—way fixed effects model, a mediation effect model, and a threshold effect model were
employed. The results indicated that from 2011 to 2020, the level of agricultural socialized services in China exhibited an overall upward
trend, with a progressively enhanced demonstration effect. In contrast, farmland carbon emission intensity generally declined, though
regional disparities gradually widened. Agricultural socialized services were found to significantly reduce carbon emission intensity of
farmland, which was confirmed by robustness tests. Heterogeneity analysis revealed that this negative effect varied significantly across
different types of services, crop varieties, regional distributions, and operational scales. Agricultural socialized services mitigated farmland
carbon emission intensity by promoting agricultural scale management. Furthermore, agricultural technological progress exhibited a dual-
threshold effect: when the level of agricultural mechanization was below the first threshold of 1.929, agricultural socialized services
significantly increased carbon emission intensity; when the level fell between 1.929 and 2.205, a significant negative impact was observed;

and when it exceeded the upper threshold of 2.205, the negative effect was attenuated. Therefore, it is recommended to actively promote
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agricultural scale management and moderate mechanization technology application, enhance agricultural socialized services, and

effectively reduce carbon emissions.

Keywords: agricultural socialized service; carbon emission intensity; two—way fixed effects model; mediating effect; threshold effect
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Figure 1 Theoretical framework diagram
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22 EAEPFSH
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(2) 43 BRI AR ] AR S f S5 0 el A 25 58, Al 425
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Al At 23 AR 55 KT B33 85 1% , A s HE il i 13 )

F2 HEAEPER

Table 2 Benchmark regression results

75 ACI
Variable (1) (2)
ass -0.031 %% -0.0267%#*
(-2.92) (-2.63)
str 0.211%*
(2.38)
edu —0.545%%:*
(-3.99)
en 0.013*
(1.92)
ape =0.161%**
(-3.59)
i X AN e I 5
R IF) 255 Il 7 Il 5
RO 0.505% 1,582k
(7.70) (4.92)
BURIIELER 240 240
R 0.268 0.393

A 2.6% . IR H1 A3 256

FEP AR B T AR 5 R e S B I TR
(A5 M) 22 BUTE 5% KPR S35 0 1F , B A Ak A 7= B
(B o5 28— 7l A 7 S ) BB K A ik HE i P
R o A OS2 BOR KOV 5 I R B 1% K F
B, U AN BB R A P S BB KT AT LA 5
A P R £ AT RS R TR LA AR P AR AR AR 7 i
P B RE IS T FE R . A A 7= ORI R R
BOIE 1% 7KF N 5835 R 1. PRS8BT 1) 5% i) 3R 20 HE
10% KT 5.3 R 1E , I8 15 YL ih BB A 3 K AE—
EFREE I B PREE TS Y i) , K 1 4% i X A5 7 G
PEGEIR PR b X AR 7 R Y B (RS i R AR
1.5% e A7, 3 SO S5 B0 ) X BRI 95 Y (18 42 1l R ek
LVERBN.
2.3 BRI

(D) SEHAG Ik . i S % M oE, % 5|
FEMER T B 0] BEAE AW 22 , AR SRl 5 AR T
K K AIRA L A X LA, Fh 26 3 40 (1) mT AT
Al A 25 Ak R 55 % A b Rl HE ISR B2 14 5 ) 2R B0k
-0.024, Hif i 19% 1 i 35 oK P, 55 o [ )9 455 7
4518 — 2, BRIl At 234k Ik 55 8 108 i 2 P I oA b
T HE O

(2) ¥ AR i 5 — . BlE 2T 2 i & R L
Fe AT A i HE TCsi B A AR, 35040 b IX R RE 43
T s pHE A 1A B S Akt 2Tk
F R, S BUR M AL 2 10 M 55 X6 A R HE o 3 7

Table 3 Robustness test

TE TSN ff L oo 0 BIFORAE 109% 5% 1 19 SET K-

ERF. TR,

Note: t—valves are in parentheses; *, **, and *** represent

significance levels of 10%,5% ,and 1%. The same below.
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A5 ACI
Variable (1) (2)
ass ~0.024% 5 -0.022%
(-2.66) (-2.31)
L.str 0.2923% 0.186%
(3.35) (1.94)
Leedu -0.118 -0.337%
(-1.04) (-2.50)
L.en 0.011* 0.010%
(1.73) (1.66)
L.ape -0.130% —0.127%%
(-3.01) (-2.85)
Hb B 50N [t 5 [l 7
YIRS s [ 5
RURIUNIER 216 216
R 0.344
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G (2) AT, Al 25 40 R 55 % 4 H e HE 733 BE 1) 5%
i) 22 80N -0.022, ELid it 5% i & 3 1K, gk —2 3
F5 T M RN 25 R AR, BRIl At 2 A A 55475 %t
A b sk HF i B 2 2 1) A 1] S
24 BIRMSES

HISCE R UESE, ARl At 25 A0 A 55 %5 4 b s HE e
JEFLA B 3 R A s, a7 21 2 35 PR3 I 2 T 2
IS AR RIS T B AR A 25 TR IR 55 BRI HE K
N B — RS . I, B %4 SR G
I8, ARG 43 BRSSPI AE 22 57 A 2 X G ARRAE 28 0
DX 25 A RO FEARGRAE 4 A5 T R, RO 55 B
Yy IR RS 4R AT S SRR AG G
24.1 RS 5E

AHIFFEIRTAS [7) 288 B A 25 A iR 55 % 4 e
HERCOR B B2 . 2 451 (1) 2 B R TR 45 % 4 Hhu sk
HET 50 3 B 5200 2R BN -0.015, 76 5% K F | 5 2& 5 41
(2) R WIHUBRH B Ik 55 19 52 0 R A0 -0.012, 7E 10% 7K
Vo BT S R TR BRI HERLN LU
FASEAR 55 o 3 . X FEEAE T WSS 1z fEA X
I ARFHEATAE B3 22 5%, R T A nT LIRSV EY A
S A T () A7 B ) 2SR, S5 sl RS HERC
it G MLABOREL ARV Ml 7 F 1) RE VR TS #E L Do/ D il R e 4%
Ao E AL SRR R TR 55, i 2 b i AL R A
AT B 45 s A B 7 RS eI LR BRIV
R A LA T AR e R ik o LR 55 IR 5538 2 % R ARl
AR EAAOLRERE , (32 1 T HOR SRR IR 2548, H it

INFURILARATE LSS 8l 01 32, /AR P H R A A b B8
BUMRZS 758, I s inAb A RE T #E . 7ERUBAL AR
T X, R o 2 AR AL R i ST HE L RCR
A B THGIE R A RE PRI AERG i HERC . PRt , e
IR TR 55 FIBLARRR 55 A 55 B, — Jr T L 25 E AR
TR 55 e € P[] 6 R, U R T 2R R 53
FRAREE 5 55— 5 B AR A AT FH 38 5 b B
A HEE RS R R 80%
2.4.2 1EY) ST

S A T MG FEAR T 3 & SR AN
WEEY, Kb REEYLRERFS T2 FHHE D
& EKEE B TAEYAATESEAT AE MO AR AE
IKIRLE . ARFFE LRI 4 869 AT Sl ., Horp Al
WEAEY AL 4 485 )1 R L AR Y AR 2 384
245 3) RWEF AR EEDNFMT Ll it 2
b 1 55 X6F i b HE 53 B 19 5% i) 3R B0 —0.024,, 78
10% 7KF- | 5835 5 51 (4) R B ZE Rl 2 BEVE W 1 250
L5 R BN -0.028, 7E 5% KOF R R T RS
TELGAED BRI HERSOR B 2 & TR EEY i T
R 55 B34 150 1% , PR 28 5 AR 0 A b ik HE 35 138 AR A1
33%. X—2%5% FEFEFAEWA R HARTE R
FUIR S5 L2 R FE R A, A BRVE W) AT & R NAEL | 57
B S AL A AL P RAE T A K
SERBEER T R TR 55 #E %l Ak 4 T S b 52t
PRGN SN, A PR A=Y ek )
FRR; HO55 ) A RSE BRI HE . R Y0 AE P bR AL
i B v, B O LA AR A Ml L S T ML 5% il 55 76
A3 R P XTI 5 AR BIL B ) A RN AR GE Bl AR Y

R4 BRUESTER

Table 4 Results of heterogeneity analysis

AR i 25 28 7 Service type YEZEA Crop type 7= [X 25 Production area type 2B HH Scale of operation
Variable (1) (2) (3) (4) (5) (6) (7) (8) (9)
ass -0.024%  -0.028%** -0.040%* -0.030% -0.008 -0.027%% 0.023
(-1.93) (-2.14) (-2.02) (-1.95) (-0.68) (-2.32) (0.38)
ass_hs -0.015%* -0.029%  -0.033%** -0.026 -0.022:%% -0.012 -0.015% 0.084%7%
(-2.46) (-1.80) (-2.18) (-1.55) (-2.30) (-1.17) (-2.08) (3.41)
ass_mrs -0.012% 0.008 -0.010 -0.0373#% 0.018 -0.025 -0.013%* 0.017
(-1.81) (0.61) (-0.88) (-3.06) (1.55) (-1.34) (-1.76) (0.38)
i A b= 2 2 2 b= 2 2 2 2
b XA [ Bl [ Bl [ [ Eil fi El
R i) 27 [ 7E It 7 [i 7 It [ 7E [ 7 [ 72 [ 72 It 7
RURIIEIER 240 240 240 220 100 80 60 200 40
1 rass_hs RN T RS, ass_mrs 2 HUBRFL T MR 55 o
Note : ass_hs for hire services , ass_mrs for machinery rental services.
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IR 55 3k LATE BRSSO, A ™ b B stk — 2 55
AR IHE B AL a2, A b o AR T80k
vt 2 AR AR S5 BORRISEHERLN AN 2 . TEAR 77X,
AR A 7= Xof FH [ 757 B (4 A A AL B2 o v, e TR 55
It AN GHE AR P E LR ARG — 4 TS A B
AL B, U Sh A5 R 4 it HE G R B A R
&I LIAE - T UE— B s S AR I R 5
PRI, BEAR B TR BB U5 R~ S T R, AT 3%
PO B HE T, £ A 32 ™ DX = ARk 9 AR & Jé H
Pio R B V- iy DR o A SHE LIS R A3 Ek
T FCAIUBRRR 5% IR 55 0 i X el A ol ek AR WLIBE A
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JCER B REAIR 1.3% 5 RS P R G Al 4k 23 Ak R 55 oK
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1 1) T R AN MU 5% IR 55 B AR 53 4, HL
INAR A By B RS ARV I Re 0 AT R ALt
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WA T AL LAY, (Y B AR ML AR LA 3 7=
SR L AERRREIL AL T T R JRAS &, R B HE
PR ALY I s 3 . RIL , 7EBUR 51 5 T 2L 3kt
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FER-0.020 IAE I J7 1) A [R) , 2@ B Al RIS 28 A
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Table 5 Regression results of mediating effects

AR ACI asm ACI
Variable (1) (2) (3)
ass -0.026%#%  0.013%* -0.020%
(-2.60) (1.77) (-2.08)
asm —0.425%%:*
(-5.10)
BRI 0.779%% 0.116 0.787%%
(3.02) (0.57) (3.31)
i XA i 5 il 7 il 7
I TR0 Eie 5 5
] A = = 2
BURIINED 240 240 240
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Table 6 Panel threshold model inspection results

IS AT PAY Fi BSUER It FHH Critical value
Threshold variable Threshold type P value F value BS time 1% 59 10%
aml B THE <0.001 271.65 300 59.410 45.326 35.613
XU I 0.080 22.66 300 34.693 25.619 21.223
= 0.463 16.59 300 64.495 49.972 38.943

AV MU A T A R HE T3 B8 19 53 Wi A7 LR [T A
ROV o FZRT AL, B TR A B 1.929, 3]
At B R 2,205

F1 2% 8 T, b At 2 A0 R 55 % A R e HE s ek
AN VE AR =B B 2R ML AL 7K F-<1.929
IF, S0 250K 0.052, 18 1% 25 7K F A2 R4 ik
HE s B 4 T 5 2 ROl AL AL 7K SF->1.929 H <2.205
I, 50 28 50 h —0.030, 7E 1% 8 35 KF T FEAR A
TcHE IO 5 5 24 4 LA fk 7K 22,205 B, 5200 R 5
H-0.016, 1E 10% % 3 7KV T FAR A b e HE O B
HAM R A Tk s . rTRER R AR Ak A2
PR 55 1) % R i AR fof A M A 7 28 I S AR AT 1)
AR A B LA S )RR A TS I BR BRI, &
80 A Ml B8 R A A R T 08 b e HE TS5
15 5 Bl Sk AR MR AR AN BT i Al e U A FH 250
153 i 0, Al 2B e 28 Dy X i AR AL

F7 NE{IHENEERES
Table 7 Threshold estimates and confidence interval distributions
I IR A I TR A fhiHE 95% A X [H]
Threshold variable Threshold type Estimate 95% confidence interval
aml H—THE 1.929 1.913 1.956
XUE [ A 2.205 2.161 2.285

&8 HRMHREEFER

Table 8 Panel threshold model regression results

AF 1 Variable ACI
ass(aml<1.929) 0.0527%%:*
(3.62)
ass(1.929<ami<2.205) -0.030%
(-3.33)
ass(aml>2.205) -0.016%
(-1.69)
i AR fE 2
Hb X0 il
FF [ia) 541 [l 7
RURIUNIER 240
R 0.54
F test 35.45
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