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The influence of the development of modern agricultural management system on
agricultural green production efficiency’

YAN Guangyao, WANG Xueyuan , QIAN Haihui
(School of Economics, Zhejiang Gongshang University, Hangzhou 310018, China)

Abstract: The construction of modern agricultural management systems will become a new driving force in promoting the green de-
velopment of agriculture, and identifying its influencing mechanism will be of great significance for transforming agricultural produc-
tion modes and realizing modern and efficient agriculture. Based on panel data of 30 provincial administrative units in China from
2011 to 2022, this study used the entropy method and SBM model to measure the development level of modern agricultural manage-
ment system and agricultural green production efficiency in China. The influence of modern agricultural management systems on ag-
ricultural green production efficiency was empirically analyzed using a two-way fixed-effects model, heterogeneity test, and threshold

effect analysis. The results showed that the development of modern agricultural management systems promoted the improvement of
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agricultural green production efficiency, and this result remained valid after a series of robustness and instrumental variable tests.

Modern agricultural management systems had no significant effect on the efficiency of agricultural green technology but promoted

the progress of agricultural green technology. From the perspective of different regions, the greater the topographic relief, the more

difficult it was for modern agricultural management systems to promote the green development of agriculture. The better the develop-

ment of the digital economy, the more modern the agricultural management system, which improved agricultural green production ef-

ficiency. The threshold model further confirmed that modern agricultural management systems had a nonlinear impact on agricultural

green production efficiency. On one hand, as the social economy develops, the utility of the modern agricultural management system

becomes stronger. On the other hand, with the improvement in the level of agricultural economic development, the marginal utility of

these systems tend to decline. This study provides a feasible path and policy foundation for building a modern agricultural manage-

ment system and facilitating the transformation towards green agricultural development.

Keywords: modern agricultural management system; agricultural green production efficiency; SBM model; digital economy
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Table 1 Measurement index system of agricultural green production efficiency

FEFR Index A5 HE Variable

AR -5t B Variable declaration

PR

Input factor

578 J1#% A Labor input
+ i #% A Land input
AL A Agricultural machinery input
ALAEE A Fertilizer input
A5 Pesticide input
AR A Agricultural film input
MR Irrigation input

HEEPE Al B FE{H Total value of agricultural output
Expected output A\l [E#% Agricultural carbon sequestration
JEHAEA A AHEL Agricultural carbon emission

AL MO 514 Number of plantation employees
LAY RN BT Total planted area of crops
AV B E B 77 Total power of agricultural machinery
A LB A Agricultural fertilizer input
A2 {fi it Pesticide use
A FYEAL A A 2 Amount of plastic film used in agriculture
AV A 3R T A Effective irrigated area for agriculture

LI201 14 3 A RIS 72 {E Total output value of crop industry based on 2011

AAEY) R St Total carbon sequestration by crops
AR BHEL 2 Total carbon emissions from farming

Undesirable output 4\ i J§1754% Agricultural non-point source pollution R i ¥ 5 4Lk ft Non-point source pollution discharge of planting industry

212 ZUOBRES: IRRLEEERR

W 5 A U o 2R 7 T B AN IR S, AR R R N
IR AR T AR AR AR B, RSO T LA
W5, 2 A IR &8 R R 24 LA
Gy R o R, URER Y . RIREEL . Rl)™
WA T S ARl FE 2R 55 L AL Al 228
PR, LR A AR BT o SO, i Ll fe
ML SRR HLUR A ™ | 2B B
B — R AL B L BB, BB R Ak AT
g gl A A E RS

R, ASGE A B AR A2 E T
TR AR IR A R RO B B AR R A 4G R
AR 2B R R L bR, Bk 2 s . &K
A PR R AR P IR AT 2 T RO S B AR R R
RN A, B R R AUR LR 55 i 28 TR K
W B R SR ACE RO A 2 IR 55 . Rl B &
PRJE AR 2 B A R L, HARGSR A ek
k. KRG . MEBER P KR . AL Y)
TR R o AR 2278 TR 2 1 T B AR, A 45
Wy 3 i A S PR T T o Rl 5 1 R U2
AT i B (2 BRI A2, 2 DX T A% e ARl i 45 L

Y E LRRAE, B IE T S o R A
w38 oy VB ALK o AR 2 TP R bRk R,
AR SCE S ARV SR AT R B R, T O A
HOELHKRZ UM, AR,
2.13 [T E: A GDP SRUZFEREKTE

it — BRI 275 R R ARl G A
PRI AR M R ), A G BN Y GDP 5kl 22
UE R TR T T AR . Hidr, A3 GDP Sk H Hh
XA = A S RN O FR (B e, ARl 28 5
K&K R AR 2 7 E 5 2 AR A
A A
214 EHETE

HRHE BUAT SCHR, A SCHEBUB L% . HIERTAE
HARREFLEE . k454 . RAEVI TS5 1 Z 1%
32 BUE AKVAE R4 AR 1 FH T 458 T R A% O i e A
a2 DLAMMAS At PR 2R X ARl St A PR AR R S e .
Y SRR A R IR R N D S R RN
Y OB A . - S T i 7 PR /K Y R 0 B T AR A
o ARICH R BRI 52 U AR 5 AR 36 Fh BT
TR AT I . 77l 2548 R T 88— 7l 5 b DX A 7
SER L E MR RAIEY PSSR Z PR A 2

http://www.ecoagri.ac.cn


http://www.ecoagri.ac.cn

1434 LA SR 22 4R (PR C) 2025 %335
x2 HARRUZEFERZBIEHHITMERER
Table 2 Evaluation index system of the development of modern agricultural management system
I3 AL TRBLAE R BB fRbRIETE
Subindex Embodiment index Operation index Index attribute
FA TR R ViGN Sin A HUACVEA IR 55 ZHE WU B AR A Y R R S A +
Agricultural production Agricultural machinery service Number of service organizations for agricultural mechanization operation
system / total sown area of crops
ol KAk Al TG 553t s U BB TET AR +
Agricultural digitization Number of agro-meteorological observation stations / cultivated land area
RIS SERFHEAT S R P8 +
Number of rural broadband access users / rural households
Fr At 2L 55 AR UM I 55l 7= B AR 7= (L +
Agricultural socialization service Output value of agriculture, forestry, animal husbandry and fishery services /
total output value of agriculture, forestry, animal husbandry and fishery
Al 227 1A Je kAl Al 77 Ml P e 5 B s Aol B +
Main body of Leading enterprise Number of state key enterprises in agricultural industrialization
agriculural R AR LA AR R +
management . R s . .
Peasant cooperative Number of specialized farmers’ cooperatives / rural population
A 2 hm® LA RS P AR P A +
Large-scale farmer Number of farmers with over 2 hm’ farmland / total number of farmers
FEERY) FEERGEE S R A0 +
Family farm Number of family farm / rural population
R itk £ Yytiski TS BB LR/ i LA +
Agricultural logistics Logistics transportation Rural delivery routes miles / road miles
system 5 A I B K TR *
Information communication Cable line length / province area
A WIS B8 f J] SF- 2 455 U R +
Average number of rural postal deliveries per week
fOrFHER R T ER AR 8 TR /A TR B +
Agricultural marketing Intensity of Taobao village Number of Taobao villages / total number of administrative villages
system KRB A R B 2 R AT +

Digitalization of agricultural trade

Online retail sales of agricultural products / rural population
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Table 3 Descriptive statistical results of relevant variables

AR A A AL R AR AT X4 Ml Fifi 2 oME EORME
Type of variable Name of variable Variable symbol Unit Mean value Standard deviation Minimum Maximum

PR P QA= SEREEVSA &S AGPE — 0.6719 0.2287 0.2663  1.0885

Explained variable  Agricultural green production efficiency
P S uks ¥ N & AGTE — 1.0059 0.1030 04240  1.8908

Green technology efficiency of agriculture
Rl s EH AR HES AGTA — 1.0718 0.1454 0.6193  2.4168
Agricultural green technology progress

R WAL 2R R MAMS — 0.1006 0.0529 0.0236  0.3656

Explaining variable =~ Modern agricultural management system
I I AR A¥JGDP GDP per capita Pgdp ¥-person ' 10.8684 0.4614 9.6818 12.1564

Threshold variable s 4 |
Flb285¢ K K AED x10* ¥-person ' —1.0884 0.9501 43327 0.9233
Level of agricultural economic development
Pl A bk WAL Urbanization rate Ub % 0.6012 0.1206 0.3504  0.8958
Control variable . -
+ 55 Soil quality Sq x10° hm’ 42028 3.2900 0 16.6787
FAAR H AL Dis % 0.1406 0.1163 0 0.6959
Degree of natural disaster
7454 Industrial structure Str % 0.0977 0.0532 0.0022  0.2584
WAL LE Y Z Rk Div — 0.5088 0.1595 0.0570  0.7320
Diversity of crop planting structure

Z#H /K Educational level Edu a 7.8354 0.6280 5.8783 10.1149
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Table 4 Regression analysis of modern agricultural management system and agricultural green production efficiency

75 R T Model 1 72 Model 2 #5743 Model 3 714 Model 4
Variable In AGPE In AGPE In AGTE In AGTA
In MAMS 0.258077(0.0402) 0.1144™ (0.0402) —0.0316 (0.0225) 0.0460" (0.0234)
Ub 2.9642" (1.0462) 0.4987 (0.3983) 0.5373 (0.3196)
Sq 0.0000™ (0.000 0) 0.0000 (0.0000) 0.0000 (0.0000)
Dis —0.1887" (0.0879) —0.1560 (0.1003) —0.1329 (0.1039)
Str 1.0749 (1.9203) 0.1091 (0.4274) 1.0915°(0.576 1)
Div —0.6139 (0.5286) —0.0883 (0.1390) —0.2284 (0.2818)
Edu —0.0172 (0.046 1) 0.0476" (0.0224) 0.007 8 (0.0404)
BN Constant 0.1651 (0.1641) ~1.70427 (0.6260) ~0.6899"(0.3633) ~0.1429 (0.4050)
WM {E %L Number of observations 360 360 359 359
R 0.1025 0.8099 0.0987 0.1241
A1 1# % Provincial fixed effect No Yes Yes Yes
FAyEE Year fixed effect No Yes Yes Yes

ok R RIRIRIZIRAE1 % S%AIT0% /K 3, 1555 PR ERR 22, PRI LIS, ***, ** and * indicate significance at 1%, 5% and
10% levels, respectively. Standard deviations are in parentheses. The meanings of variables in the table are shown in Table 3.

£S5 HARRUZEFRREMNRIGEEFHNEZMPRRRERT

Table 5 Robustness test of the influence of modern agricultural management system on agricultural green production efficiency

1 Model 1 FIEI2 Model 2 5743 Model 3 4 Model 4 IS Model 5

AREL

SCHL . v P SIN=N R SBR[ B . "
Variable SR L TRmRLR G FR AL it RS RAGMME

T Replace the core . Avoid the impact of the
Exclude municipalities . Tailing treatment . . System GMM model
explanatory variable epidemic

In MAMS 0.1484™ (0.0429) 0.1092" (0.0353) 0.1168™ (0.0407) 0.0709™ (0.0338) 0.5636(0.1901)
Controls Yes Yes Yes Yes Yes

H I Constant

PURIUEIER8

-2.6036™(0.7101) —1.4260" (0.6978)

Number of observations 312 360
S 0.8380 0.6707
B E Y y
Provincial fixed effect s es
O E Y y
Year fixed effect es es

—1.7269 (0.643 6) —0.5247 (0.6518) —1.1976 (1.3068)

360 270 330
0.8084 0.6847

Yes Yes Yes

Yes Yes Yes

sl 3 RN AE 1% F15%K T F 3, 555 WO bR iR 22, R h AR & & L3, *** and ** indicate significance at 1% and 5% levels,
respectively. Standard deviations are in parentheses. The meanings of variables in the table are shown in Table 3.

FRR IR T A SCAY AR JE AT AT 5 R e PR . 4)
SPGB XA S T S RO A 7 R A
TE K EEN, Ry kG 1 X 5 SR AR A T B ),
KAPERRY 2020, 2021 F1 2022 4 FIFEA GIBR, Arfs
SR ER 4 Fs, KIHE i T RS . S) i R4
GMM #H . 2R 55 GMM 855U AT LA R4 R X A #44 e
AIBEAEAE B P AE M IR, AR5 (6 F GMIML 53 780 7
HEAT UE 34T, PR AR 45 SR IR S, [nl I 25 SR SR 1
Fo i b, AT AR ST i AR AR A 0, SRR
T [T A B 285 2R, BRAR AL 2878 TR R 19 kR RE 41 1E
Ve SRS Y E U
33 NEMREK

LAY ) P A= P ) i 3 3 A7 A 1Y, A B 5 o R
FRAR M 285 R FR i K f 4 A B ) B, AN T 3k A
ox 5 AN 0 A 7R AR A Y A R T, Rt AR S
PR TR SRS i N AR, 25 8

A XA 28 ERBF AR, £ 2B IR R SR
Z2 o MR AETE & BEAH G, — 7 AR 7= 5 W) i 4
BRI AT BONAE R 08, 75— &8 &
PR BB S T HE I A 3 i — W A& 0 A2 T4 2 25 i 7
b, R TR AR 20 i R A e v B R OC A P AR
Vb [RIE, F7 BUR B0 O AR 5l 2 0 A 7= s
ANEAEAHOC, W 5B R AR B IO BRI
AR AT P fife B AR R A e — I S AT BON SR A L
It (Tool) 1 2 T HAS & g 4T N A MR 5 43, B #%:
RME 6 Fran. SRER, —BrBH BB IA
Y9 1F 1] 2 3, Anderson LM & it & 75 1% 2 F K F
|3, Cragg-Donald Wald F i i1 KT 16.38, i@ id
ANATR ARG 9 5 55 T H AR B A g, 2R T b SO U ]
= AR
34 RRMESH

R IARAR M 2875 1K R Kk ARl 2 1 7
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Fo6 HRRUZEFERMRIFEEFHEZMEINE
L E
Table 6 Endogenous test of the influence of modern agricul-
tural management system on agricultural green pro-
duction efficiency
2SLS— Bt
2SLS Phase 1

2SLS [t

A5 Variabl
7“7 Variable 2SLS Phase 2

In MAMS 0.1924™ (0.0364)
Tool 0.1684™ (0.0243)
Controls Yes Yes
Anderson LM 638"
Cragg-Donald Wald F statistic 48.12
Stock-Y ogokb: 5 10% Y Ilfi F K - 16.38

R SR ARAE 1 % 5% K S 2, 455 N AR bR kiR 22, &
PR UL, *** and ** indicate significance at 1% and 5% levels,
respectively. Standard deviations are in parentheses. The meanings of
variables in the table are shown in Table 3.

RORHY WAL, AS SCIUM T2 20 A 5 807 22 55
JREA B W7 T RT3 R oA, SR AN 7 B o
R SR AR A= 7 AN T Z AR — T 4R PR3 A
K, ORI X35 (Slope) 15 2 S5 B 4G 35
AR AT AT BERL 1 S5 R FR WIS S AR

x7

A
5

AR ZE MR F 3G 7l 47 8 A =20 2 20 I i (X 33
SEEEPER
Table 7 Regional heterogeneity regression results of the influ-
ence of modern agricultural management system on
agricultural green production efficiency

1 Model 1 HERI2 Model 2

75 Variable

ey G2
Slope Digital economy (digit)
In MAMS 0.1664™ (0.0504)  —0.2506 (0.1813)
Slopexln MAMS -0.04177°(0.0132)
In digit<ln MAMS 0.0669™ (0.0313)
Controls Yes Yes
B Constant ~1.6564" (0.6426) —2.7818™ (0.9512)
L%
Numbexrjzij(fi%vations 360 360
R 0.8131 0.8169
By & %€ Provincial fixed effect Yes Yes
AR E Year fixed effect Yes Yes

FERFER NI ARTE 1 %NS %K 2, 455 N TRl bR iR 22, &
AR R UL, **+* and ** indicate significance at 1% and 5% levels,
respectively. Standard deviations are in parentheses. The meanings of
variables in the table are shown in Table 3.

NEZY =2 LN DB R IDO W Q| = Uk sy & ¥ SR T E il
[ 5, 3 3 I 39 38 R g e IX AR AR L 4808 1R &
KRB AEES . — N, MO B2 (14 M X,
B IEA AR A 7=, A% b B IR A T R A v

BF 2 TE 0 R R AR R — Bt | Y, R
ARG JT SR, ST AT S T RS Ak 60 K R 1 S A
PRI A AFF 9 400 MBSO 20 5 i JR A 0 1) ) JEE 2R A S I
PESHT o X B 6 T (A A o, AR SCOR FH 24 AT 19 38 3
B, ol FH 87 % B4 i (In digit) V8 4 0 FE AR,
FLAR B 3 A S BRI L B R RN
AE HIGAT A, A 4 R AR A 2, Z5IRE I, 2
LI R R BUAE 5% KV T BN IE, T4
T R TR T i s i b DX, IRAR A BB R R R IR
RO . B2 O AR A 7 kSR T T
R, T ZA I E R AR A P P A T RIS S, & R
B 2T RS BT I S R IRAR A B R R I 4 6
KRR

g L ik, SR e KA S ARk A 7 S A T
TR AT A, S B AR 275 R R AR, 25
FLVEH R RRES RN H ARSI 2 5 0 Y, B2
IR T 2 T 3% 0 % SR A 32 AL, 2 T 0 R el 188 it
HEB K, HEShBUFH AR, 8 — &0 AT R
PRBRAR A 2878 R 2R, DT i 4l % € 5 0 ]
R L.
3.5 MRSy 4

G54 LSO, AR SO A GDP 5 AR £ 5%
R KA R T IR AR R AT oA o A8 T TA RN, [ 19
TV B 5 B A A R R S A A 1A KON, AR SOl
Bootstrap /2 & A 300 1K, FF MK R T H gk 47 X ]
i R — TR A B, 25 Rk 8 T n . A3 GDP
(In Pgdp) 38 £ XUHE [ THERE 56, A0k £ 55 & K F (In
AED) il i o — [T HEAG 56, 2 DB QA b 4875 Tk 2 0
Al 0 PR RATAE IS GDP 54\ 43 % 8
KTy 1A A £ 4 TR A

S8 (3) B AT T AR RIS 56, T A5 [a] )9 45

1S4
n

F8 ARRUEEFRRMNRIGEE =R ZIE IR

Table 8 Threshold effect test of the influence of modern agricultural management system on agricultural green production efficiency

X Ilfi A4H Critical value
["JHERS 56 Threshold test F
10% 5% 1%
In Pgdp Hi— T4 Single threshold 51.26™ 30.3553 34.5683 49.7764
WH [ THE Double thresholds 30417 19.2720 21.1459 30.9444
In AED #— M4 Single threshold 45.46" 29.6978 33.8624 42.0558
[ JHE Double thresholds 20.03 27.1725 32.9905 49.9367

ra IR IR TE 1% 5% /K B3, 65 N R fdbr iR 22, #rh AR gk & L ILF3 . *** and ** indicate significance at 1% and 5% levels,
respectively. Standard deviations are in parentheses. The meanings of variables in the table are shown in Table 3.
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% 33%

W 9 PR 9B 12 I GDP [ THiAL
B [l 45 2R, 25 2R R W 24 N GDP A X B (E Ik T
10.1976, @4k F 10.1976 5 10.483 0 Z [A] i, BLAR A&
M 28 B AR F R AR S (0 A 7 RN A 3 R
s T, A2 GDP BB ik 10.483 0 LI |
I, IR M 228 R 2R X ARl 5 (5 2 77 R0 Y 52 )
FHON 0.087 4, HAE 1% KV 1. 45885, 2
A AL BT R R g K, S R SR R Y
AN 2B R R T RES AR 2 (0 R i

®9 HRRUWEEFRRNRFE LRI THE

R @Y 53 47
Table 9 Threshold effect regression analysis of the influence

of modern agricultural management system on agri-
cultural green production efficiency

Bl Model 1 %42 Model 2
75t Variable
In Pgdp In AED
In MAMS —0.0457
(In Pgdp=<10.1976) (0.0286)
In MAMS 0.0279
(10.1976<In Pgdp<<10.4830) (0.0270)
In MAMS 0.0874™
(In Pgdp>10.4830) (0.0241)
In MAMS 0.1632"
(In AED<-1.8110) (0.0277)
In MAMS 0.0189
(In AED>-1.8110) (0.0270)
Controls Yes Yes
fepiel 41777 -3.3674""
Constant (0.3711) (0.3658)
RURINIERA
Numbelﬂjf{){fs?rvations 360 360
R 0.7767 0.7583
. ﬁﬁj\lﬁl% Yes Yes
Provincial fixed effect
N o2
Yea?szf(e.d :i‘fect Yes Yes

FRRFIRTE1 %K B3, 165 NN Rl bn it 22, b il UL
3. *** indicates significance at 1% level. Standard deviations are in
parentheses. The meanings of variables in the table are shown in Table 3.

REARY 2 J2 ARl 28 5 e R /KT 1R AR 2 ) [l
T 485 L, 45 S 3 A 24 4l 28 55 2 e 7K SF B 5 B I
T=1.8110 B, LM 2 E R R 152 R ECh 0.163 2,
B S B KR 1%, @t T E TS, REURCH IE
HEARFE R . X AT AE A th T3 PR s U 9 A7 78,
A5 BAR AR MY 2278 1A R SRR ALK

DAL 25 3 AR AR R 7K1 R 1T R AR 1,
L5 H T M R, X T RE R O 3 e B 1 AR R
Ao — T T BAR A M 2878 1A 32 R BB ey R TRl
Az B, TR Al AR = S Ak S PR A A, T
KRS 2T & TR IR 2B R R R T R
BRI . 55— AR ML 28 5% & /K S SRR B T 84K

POl B R R IR RER, B AR 25 A R
(AT 52 35, HAH A 9K 52 2130 Prasd 33 Dk 1 52
P B 5 3 A5 B0 TE

4 FHRSEREW
4.1 g

FT 2011—2022 43K [E 30 >4 94T BLRLAL Y
AT A EICHE , AR SCR FHAR (B 5 SBM B AR 43 31 I 455 1
IR E AL 2B AR R R SRR B gl ¢ £ A 7
BOR . EDC SR b, 3 O X [ SN AR | S
PEAG 56 K T HE SO0 43 A, X BRAC Al 4878 K R AE AR
HEA S A 77 OR BT T AT T RS B SRR
9% WFFEaE R 15k, BRI 45 1R R ik
REAS A SR T Al 25 A8 7= ORI B T XAl 2%
0 AR R I 1 25 52 ), E Al g o B R
i AR HEME R o AN, A 25 R A — R 5™ k%
F14) e P G 6 R PN ZE MR B N AR SR T . IR, A
X 22 S ok R, MU R AR B A A b X, SR AR 22
B AR 0, 2 J () AR 2 A A X A 5 5 i A
BOF 2T R R IKE 3 = L IX, B Rl 28 R R
WU BE 5 A A b AR TRk 2 e A PO . S, IR
Al 28 B AR XA S 0 A 7 50K s e S AR
FRAF: — 7 1, BlE AL 2 255 0 R R, SRRl 48
TR 2 B RS WG 5 55— 5 T, A Bl AR I 28 355 e
IRV 4 v, AR AR Ml 258 A 2R ) 28R U)o B3 e
HIING
42 BUIREIW

PP LR A58, AR SCHIEE H A BOR AL

D ey s S p B R 2B IR R, KiEL
JCEE FARMRON . B S, WG #EEEEE — AR
K. AEEE . . SR R HERRE %R
HE A Al B ARl e S Al B ET B 28 AR Y
FodE . ok, A RS A e i g 1, el
2B R R BRI Y, SRl 5 R 4 B TR
JE G, R RO BOR S T4 2B 77 B Re Ak A
Ak, T Ak Skt AR PP 0% . R, DARFER
BEARY) . AR RAEF B8 F 4R, M AR
TN R 2%, REARER AR AR BT T -

2) il 22 BT A J R, S IR E B (TR
A . 5, BURAE i AR i 4878 IR 3R R R 1 AH G
LRI, 75 BLLE A 7 e 45 M IX 9 R B 5 % J /K,
DAL b ) B AR OGBS . AR, A HE AR B8R 1Y
Hi DX, AR SE T R R A MR AR iR 55 4L 21, 5
A T I AP 2 TR R R 228 F K. A,
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-V XA B AR PR, I AL 288 AR BT,
SR P HAR R TR N
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