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Abstract

In the context of the digital transformation of agriculture, exploring the impact of the digital econ-
omy on the efficiency of agricultural machinery socialization services is of great value in building a
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modern agricultural industry Internet system. In this paper, using the super-efficient SBM model
and entropy weight method, the efficiency of agricultural machinery socialization services and the
development level of digital economy in 31 provinces (municipalities and autonomous regions) of
China from 2011 to 2022 are measured respectively, and the mechanism of its action is revealed
through the Tobit model. It is found that (1) digital economic development significantly improves
the efficiency of agricultural machinery socialization services through the paths of optimizing the
algorithm for matching supply and demand of agricultural machinery and reducing transaction
costs, and the effect remains robust after controlling for endogeneity; (2) terrain slope plays a neg-
ative moderating effect in the positive facilitating effect of digital economic development on the ef-
ficiency of agricultural machinery socialization services; and (3) the effect of digital economic de-
velopment on the efficiency of agricultural machinery socialization services has a heterogeneity,
specifically manifested in the eastern, western and high arable land resource endowment areas dig-
ital economic development promotion effect is more significant.
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AMAUBEAL A HEREAO AR BUACH R B A B SCHE 1] FERRE “RE/NR” HZERAE T, R
SRS VE A A AR S5 IR R A AR 7, ORI 5RO R e 1) B E A i [2] .
2025 fErp e SRS IR mAOL AL SRS T BRI R SRR T . ART, H TR
LA B AL 2 A IR 55 T A SR E ELRCRAR T, AR S5 i B AR E AR S A RCR A R E B R R A A 3
=Rk E R IR R F &Y, TR SRR TR RS FE RIS . BE
—AUE B BAREAN SRR, By @bt S54RI E ARRL, XAy 2R
S5 MR FTH A R 1 HT LB AN T RE[3], BE M RE AR A HLAT 2 P R 55 R IR 4R 1t 13T R o AR LT SR
RN TR 58 R A RN IR 55 RER I, 3T 58 B IR AR S5 14 2 . HESh A st
JERAEERE L.

ARG T AN AL 2R 55 BRI T 6 B SRR VAR 7 i A M R 2 IR e T o 2 28R I T3
T B3 .25 73 1T (DEA) S HAT A AL L e A2 o K1 R 7 3 (2018) BT L S F =i B DEA #5278,
R B AN BRI RE R, A LALSE DEA J5 15T RE e il SERR AR, 4R T R EIA B R ) B EAR (4] 1
b, FEEE B INZESA, KH DEA-Malmaquist $55055 87 38 5 4 R LA 2 1 IR 55 2% [5] [6] - B
OO HARRE, IR IRTER IR MBI RA, 31 55 (2024) ¥ B HE U E uAE IR 7 g
DEA R, SELRERCR, 91 7B L AR E VL[] RN 2 MR S5 R (52 00 X 3T ST AT VA 4804
PAURFAL . AN KB =R AGURFIE T, ARHUIR ST AU SE R AR AR 55 2L 258 77 g
WA FARHAD TR A AN TS 3R i R AR B UL 2 A R 55 RCR (K5G8 [8]-[10]. MABEZ1H, HY
£5(2024) 15 HIREEALANZ AL SETH R, AT S AR 24548 FH K 57 3 0 RSAR U 7= L A ) RS [ 7] BT T
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BLI R, BIULIR R IRF SRR G, LRSS, BaERETE4. REPIIA
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AL BRI ERR . B P GV R BN ARNUIR 55 35K, A SRAANE B 1 IR 5517 FL 3t  fi JRSTE
B IX o [R5 X R 55 1T ol i ey 7 S Se O RR VLIS, 37 KIRSSE A vu i, SKL99iERy R [13];
A AL PR M I My A B AR T O R AR, il A e B Sh IR AT A N TR AL,
DX BB AP LA R AL I S, SEBLRIESIR AL -

BT, ASCGRHEN 1. Bra b KR IE R AR 2R 55 20K

2.2. MRS BE BT

IR IHARUE T T LI AE 5y BRAS R B T R SR AR AR AL SRS I B 3, (E TR A Ky
L I AN, R IUA PR . IR R 2% B I B v S B E PR T AE Sy A, PR RS UL
BCRCE . — 5T, fEREX, g URIICER e, FEsl B NRg, SECR RSB
A VRSN o 55— T3 1, T3 S A AL M P A2 A RIS 5 330k ) X3 AL 00 0 XL
i BRI RIS A I B %, FEUR S AL AL B A _ETH[14].
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23 BFRFERIRNMSUBBBRHRRER T

SE AL, BHEEIR. BORS UL R ASCEZ ERR, Brait KRS RIS IR R
) RIS (A7 L ERFAE[15], 3 1A AR EL AT ] 5% 28 AT RER L HE WD 08 9 DX B v o TRL I AT o0 B AE SITIEAS:
06y v 2 18 v [ AS () X 3087 22 B R R X AL A S P 55 R IR R 1 75 AN [

Bkt S DI 5t XA P S AT et 4 S 5 3y R AR 16], v B Tt DX i -
T A B AR R A IR 22 B R L0 R I [17] B AR 2278 TT LA R R e AR AL TR B 5 A
B PR AR AR R 2, AL 2 IR R R AR T
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3. Wizt
3.1 BiERiR

ASCRBUAE SRS HERIP bR ER ER B CR EARAUE TAL 5D T 2 SO
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32 TEERE
321 WEELE
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RS oA U SR B SR T S G RS o A SO L AR 225 WS IBURI M 0 (2021) (R 3 A AR AL 221
RIS BRI AR I SRR 1), R DEA [R5 A 10]

224 DEA LR I F5 B P 2 tHBLOK R o 5L T(DMU) BRCR SR EL S 4 T RITHYIZ IR B = 1)
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R[18], IR 1 AR o R T (B LR IR 0 S HE P £ L

Table 1. Evaluation index system of agricultural machinery socialization service efficiency
= 1 RS URSERITNIER SR

EEEY e AR Bt ]
7] BB ML G (A N)
BTN i BHL BN (AL T57T)
Wi BAVHUAL 230 S (AL 7T kw)
e i AL SN (AL TT0)
s AL S AR (AL khm?)

3.2.2. HLBRRBRETE

AR 255 R IEAKPAE IO R AL 5. S5 780555 (2020) IR 72, A4 360 1% FLIC I 5 2 A 3
AKX S A T 25 A PPN FEAR A R (L3 2). BT ATE RN IE ), AR SOl R AL 5L
LU R IR [19]

Table 2. Indicator system for the level of development of the digital economy
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o A AR ESAEPN - SRR e s IRk 0.4300328
AR G AN HAF 5% B2 0.0795259
Wil ERE P E R A R A 0.0617612

323 AHEE
IR S HU 48 4 ST oy TR B A R AR B MR R R X A e A M R V) B R I R
HE, Bk [ Fp I AR B 2 HL RS BiE 42 [20]

3.24. IZHITE

ARSI S 2GR . B R . AR . A 20 T 5 4 TR 55 (28 B 0 T K48 13 ok LA )
ke, IHEREEIR AN R AR . HORBURBL AR . RBUE IR S LSV . 15 T BUR MoK 35455
L ARAEYSZ 9 AR R MR AR S = (AR i . AT 8 s AR A 0 3.

Table 3. Design of relevant variables and indicators
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P A Hu T WA AR AR K 55 3 HO T A AR AR K 55 5 H N
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gy ASYagicl AR (B0 £
33 HWBRE
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e FHSEATE EAA WAIIE— 2 o BRI AR SO A T AR O BUSR Al TH Tobit 83T S HOR M, B
s
Yie = Bo + BiX + B, 20 +& @
Ay FERHAE SRS IR x e FETF KRR ¢ TaiEh R E; ¢ BHEVIRZEDG it 2548
B BIRRX)AFED.
N T WRFTHIES AR A AN R, R IR,
Yie = Bo + BiXe + By + BoXy ¥ 2 + 20 +& 2
Ay FRRNAE SRS HR; x BB FATRIEKT; 2 TS EAmHIEYE; x+ 2 NEFE TR REK
PRI B A B ¢ RIERIAR R e RBENLRZEDL i t 2 aliRA (T BIEX)FED .
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4, SCWEER S 9
4.1, BAELEER

AL Statal6.1 FEATSCUE T, H XL O PR AT B A H AR BT U 2 B, 4RE
ANERI VIF BN 4.33, P34 VIF 29 2.67, /8T 10, AR 25072 00 R 0 A SO HLIR AR B 2 () AN A7 78
H 2 EILLNE

A s T RETREQ) MR, ()2 R RIS i, 2 B R R LA 2 AR
FRCRRIM . ZRTIR: BT AT R REAE 5% STt /KF T RE N, X5 TUYIE R BN JE. &
4 FIQRUMAFERIAZ R, BBt KR ANUAE AR 55 RR BAT RE I IR R R . A8 RS2 ) e fh AR 1Y
UL, BT st il e S AR R = A BORHE, BRI B R, BILESR 5TUHALRT . AT
RN NIZ IR RS, BTar kKRR T AN 2RSS RERIIRTE, WO 1 56t Ty
LIRS .

FIQ)EE RN IR ARNUAE MR 55 21 ST 7 WA R MR K 555 52 S AL S AR 55 2K
R RIAE 1M GETHACE T 8%, MBI RERET, SEARN ARFEANAL, ARPLERAE N 518 3w H
R BRBTRIE, R SACIRST BER BRSNS H A 5K AR S BUE B
AR T YRR IR, N R R, AT R R R AN UGS s T BUR MOK = 55 SO i &
BN RE A 74 E A B5HT B i T2 7 5% &R o ARAVEW) 32 R IR 1) R HUAE 5% /KT B2 8, il
AN 52 TR EXS ARMUAL AR 55 BRI 3R BT S s . JER AT e ARAE W 32 K I ARG K AR
HUEAIABEGAL, SRR U 2 PR 55 2005 o P2 A2 v U ARG b A 7= (A I AR LAL AL R 55
BERARRARTHER, I8 7 1% 2BV EACTAR I8 o ARG MY 7 (B I 5 S e AR ™ A
R R, X EAEIE I AN AR AR 5 1 75 5K HESN AN AL 2 P 55 ZH 2R i AR LA P 3R AR 55 2805

Table 4. Tobit regression model benchmark regression
Fz 4. Tobit [E])3RE E AR

TR BN 2 LR % 2%

@) @ ®)
T BB R *(g-. %)i‘ég* ?6.1576573;; (262832,;
HTE oonz
B R R }882@2)
WAL R —%ﬁgg* _%%%g*
AR IR 5% 2H 2 A —?0.%%71%*)** _(% %%9107*)**
5 AR AR K F45 3 _?Ol.loi%sg)** _(% %15095*)**
ARAE 32 K A —(g..gggi;* _(%gggg
ARMRAHEL S 7 %%gg %%g;

DOI: 10.12677/ecl.2025.1472252 911 TR 4TS


https://doi.org/10.12677/ecl.2025.1472252

Constant 0.6940™" 0.8908™" 1.0114"

(0.0538) (0.2313) (0.2420)

Siama 0.2911™* 0.2635™" 0.2424™"

gma_ (0.0375) (0.0353) (0.0322)

P 0.1228™* 0.1145™" 0.1135™"

gma_| (0.0047) (0.00440) (0.0044)
Observations 372 372 372

e *y xR RIRORAE 10%. 5% K 1% B F K R, S N ObRIEZE: TR,

4.2. REMEE

4.2.1. B fEHER
ASCIEIE Hauaman A58, 58 $6 [ 5 2508 (A1 AR kAT RV 40 B, 35 5 81(1) BB 45 R R
A RBONIE, HAE 5%MGE /K FRE, X451 530 R85 0 (AR = — 5.

422 BERBUEREENMNESRX

FEFEME A, B 2B A R A IN BER FIRAGE, 127 ER T3 BB, @ SR bm 115 205
KRAERE . N 7 I E A 45 R RS E, A SR 2 Ry 7 Wit B v 28 B i Fee EAT S0 12
I 2 MR WO 22 A R AR AN D BU LA RO Y, (R BRI R RE R . £ 551 %
7 SN B T3 9 [ VA 5 RAK AR S 25 D91, I 1 R [ 4 SR KT Sk

4.2.3. &% GMM =&

ARSCHRE— D AE T SR A T 5 ok a VB8 (0 P9 26 1 ) . ARSI 45 IR R Hansen 3 R AIG:
5501 P AN 0.325, VEHWIARTEAE B RS &, AR (1)A1 AR (2)K:56 P 1E4> %)~ 0.028 i1 0.608, FEWIkE
WURZE U AEE— B B AR AEEA GEL R S HARDG, RS GMM BT R EE WM. &
5 F Q)AL Hr AU RN R BT SR RE RS0 LB, SRS TR 1 Rt

Table 5. Endogeneity analysis and robustness test regression results
F< 5. MAEM TR ETER

KM AR 5S8R
A
1) 2 (3)

B aTFRE 0.0201*

(FES I HTE) (0.0117)
Bras K 0.1858™ 0.2650*
(L) (0.0785) (0.1224)
y 5l 3% 04077**
LKL SR % 3 (0.1772)
N -0.0171™ -0.0100™" -0.0012
ML (0.0044) (0.0028) (0.0011)
L -0.0081™ -0.0083™" -0.0040"
BMUNE VR 2% 2 AR (0.0017) (0.0017) (0.0020)
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R
, —0.0964™" —0.1569™" —0.1990™"
I
o7 A BUR MROK S 5532 (0.0451) (0.0475) (0.0829)
N —0.0221™ —0.0184™ 0.0080
v {u)
AAESER TR (0.0094) (0.0093) (0.0114)
. N 0.2660™" 0.1763™ 0.1447"
D I‘T‘l 3
AL B A (0.0671) (0.0363) (0.0470)
Constant 0.3899 1.0622™*" 0.5136"
(0.3996) (0.3065) (0.2836)
AR (1) - - P (0.028)
AR (2) - - P (0.608)
Hansen Test - - P (0.325)
Observations 372 372 372
R? 0.1544 - -

TE: PN T A(E.

4.3. WML S HT

RS BN R R S MO T 5 TSR e T M % 26 4 B 2 B R S R 1 P
192 4 BUE) R K20 R -5 T 2 SRR BLAL 224 55 R B0 5 50-0.0786 523 H 1,
T HILTE 7 K22 R R R AR WL 2 1 5 AT e R e R4 S04 . 43y 0 e,
WF RTINS S 0.2805, BEZUERERINI 1 0, M L5l MBI RL) 7.86%, Hil
TR 2. M > L TR S Ok BERIET, e GLR A IR, RN SEUE AR AR
RHE SIS, T B OB R . 9 RERS DA b R, TR R AL T2
S RS, AN S B F GV UM BT BN, R, RO, S
WE TG R AR, M TR UL 2 1 R 45 O R T 55

4.4. REMSH

441 XERRESH

AR FEF R R UL R, 1 X2 1A PR 2855 R R R R 0% U0 B A7 7 DX Bl 22 5, TR % DX 3
FLGF R R AMAL 2R 55 BOR AR R A F] o A SCS 25 P/ N S5 2 35 (A 92 051021, K Fimige B
31 A EVEK)RISNAI . AT HIX . A X IREC T 5 R B R LA SRS 3R 1)
N 6 (1)~@)Fr. AR X EF 25 R B R SRS B fEma ¥ =13 R %O 0.2875, HAE
5% 1) i E E KT R R E N IE, UL AR X B P 2 5 R R B SR TR WAL S IR &5 2R . TRE RN AR
TRHL DX SZEL T By R S R AR A A, RORIRAL S T RCRIERT . B, b IERATT XGE o B A AL
A S0, TN EHRE RS, 56 BEEEAR, S VKRB B B RN T AUE
A, AABRAR T N TRAS, 38R T AP RCR . Rt X [l 45 AR B, 0I5 DR AT A o b X )
— RN R (W e IR IR PSRBT, AR O I AO A U R B, (BT R
MU 7 AN i, B St B 43 8 i Pt 5 T AR b X, SRRt A A2 T BB ) 55 20 - 48 B TR IR R AR
T Hh X $7 48 7 R X R LA 2 A IR S5 R K113 R %0k 0.2129, ALE 1% B EHK T FEE, KR
DL 15 2f i A s [X B b i i R e 3, BT R AL IR TR S i . Hk, PRI R BRI
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Table 6. Heterogeneity analysis regression results
= 6. FEMSEYISER

BN IX FEHb 7E U 2
@) @) ®) @ (5)
AR R [z BT KK
% o 0.2875™ 0.0380 0.2129™ 0.2220" 0.1565
25 4R
Ao et R (0.1442) (0.1866) (0.0890) (0.0913) (0.0958)
BRI 1.4449™ 0.4589 1.2849™ 1.5461™ 0.6978™"
" (0.5580) (0.6947) (0.4012) (0.4176) (0.2607)
AR 2 Yes Yes Yes Yes Yes
N 132 96 144 84 288
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