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Abstract; Cropland transfer policy is an important approach to improving the allocation of cropland resources and increasing
rural households’ income in China. The scale of cropland transfer market has substantially expanded driven by institutional
reforms and government support over the past decades. It is of great importance to investigate whether cropland transfer can
effectively enhance agricultural production efficiency, reduce agricultural pollution, and facilitate the transition toward
appropriately scaled farming operations. Existing studies have examined the economic and environmental implications of
cropland transfer. However, limited studies have well explored its integrated impact on agricultural resource-environment
efficiency from both production and ecological perspectives. To fill this gap, this study constructed a comprehensive
evaluation framework that incorporates both production efficiency and environmental performance into a unified analytical
model. Specifically, by using panel data from 30 provinces (including autonomous regions and municipalities) in China

over the period from 2011 to 2022, a super-efficiency Slacks-Based Measure ( SBM) model that includes both desirable
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outputs (e.g., agricultural output) and undesirable outputs (e.g., agricultural non-point source pollution and carbon
emissions) was employed to measure the agricultural resource-environment efficiency. In addition, a two-way fixed effects
panel regression model was applied to empirically assess the overall impacts of cropland transfer on agricultural resource-
environment efficiency, explore the underlying mechanisms, and identify heterogeneous effects across different institutional
settings. The results are as follows: (1) Cropland transfer has a significantly positive effect on increasing agricultural
resource-environment efficiency, and this finding remains robust across different model specifications. (2) The primary
mechanism through which cropland transfer improves resource-environment efficiency lies in its ability to reduce agricultural
non-point source pollution. However, its effect on improving resource utilization efficiency remains statistically insignificant.
(3) Currently, cropland transfer cannot significantly promote large-scale agricultural operations, indicating limitations in its
capacity to support broader farm consolidation and agricultural mechanization. These findings suggest that imperfections in
the current cropland transfer market, such as fragmented land plots and informal contracts, constrain its potential to achieve
comprehensive efficiency gains. (4) The effects of cropland transfer on agricultural resource-environment efficiency exhibit
notable heterogeneity depending on contract stability and the type of transferee. Cropland transfer that are conducted under
formalized, stable contracts are associated with stronger efficiency gains. In addition, cropland transferred to individual
farmers appears to be more effective in enhancing resource-environment efficiency compared to those transferred to larger-
scale operators such as family farms, cooperatives, or enterprises. This study establishes an integrated evaluation framework
that jointly considers agricultural productivity and environmental sustainability, while provides empirical insights into the
role of cropland transfer policies in promoting green and efficient agriculture development in China, which can offer
actionable policy recommendations. To maximize the benefits of cropland transfer, policy efforts are suggested to focus on
improving the stability and transparency of land transfer mechanisms, encouraging formalized contractual arrangements, and

guiding land flows toward capable and environmentally responsible operators.

Key Words: cropland transfer; agricultural resource-environment efficiency; Super-SBM model; agricultural non-point

source pollution; green development of agriculture
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Fig.1 The impact path of cropland transfer on agricultural resource-environment efficiency
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Table 2 The impact of cropland transfer on agricultural resource-environment efficiency

(1 (2) (3) 4 (5)

X [ [ 5 255 A 2 T HAR P Y B e/ — e i il T ] ) AL

A5 A4 R Tw-FE Model IV-2SLS Model Tobit
Variables Ko Ko IBRAE Ko

Efficiency Efficiency ansfor rate Efficiency Efficiency
HE b i 0.277 ** 0.350 ** 0.418** 0.243**
Cropland transfer rate (0.131) (0.147) (0.201) (0.116)
G 1 AR i 0.804 ***
Lagged cropland transfer rate (Lag 1) (0.040)
HRE M -0.019 0.025 -0.089 0.011
Effective irrigation rate (0.121) (0.031) (0.127) (0.098)
A X AR = A 0.060 0.016 0.073 0.008
Per capita GDP (0.054) (0.015) (0.060) (0.017)
N BB X A 7= -0.003 -0.000 -0.003 -0.001
Per capita GDP? (0.002) (0.000) (0.002) (0.001)
Al A g L5 -0.009 0.003 -0.007 -0.008
Agricultural planting structure (0.018) (0.004) (0.018) (0.017)
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(1) (2) (3) 4 (5)
X ] 3] 7 SN A Y THAS BT Bedae /b Sy TR [l P A8

A5 AR Tw-FE Model IV-2SLS Model Tobit
Variables e e IPBIAE e e

Efficiency Efficiency tansfer rate Efficiency Efficiency
VR DAL 0.194 -0.085"* 0.275* 0.052
Rural labor transfer (0.157) (0.039) (0.162) (0.130)
KA HHKT 0.022 0.004 0.028 -0.012
Rural education level (0.039) (0.010) (0.040) (0.031)
A FT R AK -0.062 -0.013 -0.061 -0.006
Rural health level (0.060) (0.016) (0.067) (0.019)
W SR T -0.854 0.091 -0.702 -1.079 **
Fiscal support for agriculture (0.626) (0.159) (0.648) (0.485)
ARKER 0.192** -0.004 0.232%** 0.196 ***
Natural disaster rate (0.077) (0.020) (0.082) (0.071)
I 0.932%** 0.697* 0.014 0.554 1.101***
Constant (0.033) (0.412) (0.112) (0.455) (0.245)
At 18] [ & € R0 Time fixed effect 2 2 I I R
AR ERN Entity fixed effect B b= = = =
KA Sample size 360 355 325 325 355
F5E FHL R 0.043 0.099 0.868 0.120
S ECAUSRIE Log likelihood 219.4407

Tw-FE ; XUa] [ %8 200 A% B Two-Way Fixed Effects Model ; IV-2SLS; T FL 728 5 P By Bt fic /N € #5 U Instrumental Variables-Two-Stage Least
Squares Model ; Tobit : W7 7] 9 5 5 Tobit Regression Model; GDP ; i [X A= 7 . {H Provincial Gross Domestic Product; R? ; | & R KL Coefficient of
Determination ; s % % _ s 3% Fll % SRR 1% 5% F1 10% By i K IS O AR ER

3.2 AL R
3.2.1  BRUEAN IS S IR BTN 2

PRGBS 1, AT 5 1k P A6 6 AP bt 00 5 2 1 Al W VR BR BSR4 AL TR, 44 7 W RUAS30 A BR B8 55 %o
IR IE S ) TTRRRREE . ARG A B A S B AR 5 SRR B O R TR R R 4t
IR AR S AR PR B 15 YRR, TR R AR 1 2 4o R AR FE AT LH oA, S5 2RanEk 3 4]
(1) 550(2) Fizs, F1(1) PRl aE 3 IRA0OR g R Ar i, B b 4% R 10 RECR SR 0 IE  (H7E 10% 1 &35
AR A2 DRI AS B TIE A B i e o 2 B e T AR BRSO . 910 (2) AR ML A IR 15 G 503 Ry i o AR
i, B R B R 10% A/KF T 23 N (B=-0.411, P<0.1) , Ui WIREE BF LR AL A A5 5 | IR S5 A
ZM T B AR V5 Y HEROR D Ryt — 2R G AR TR TS G B AR HE IO PREE RN 9 BTk , ASAIF 5K T
77 A S A A A b T 55 Y AR B HE R A, FE T T A B AR AR 7 IR TS YR S RO AR PR HE R
o M HE A W B AR R AT IR 00 . S5 ANER 3 51 (3) 551(4) Fin, 51(2) kb 2 &
BAE 5% B)7KF T 3 HIE(B=0.353, P<0.05) , M4 (3) rhlkhin i 58 10 R AR IR W IE (BAE 10% 1Y i 1k
KT HAEE, R 3 F1(1)—(4) BIZER, BB B3R B b 0 e 32 200 a0 38 PR3 8500 R (i ik A M ¢
RIS RCR LT, Herp i 75 Y HE R A b7 25Tk,
322 EG{EHERIHBZE

F3H1(5)—(6) AT TG Bl A Ao A5 w43 ) 5 48 Sy A AR 0 406 i T RRL 55 4l DO 25 19 LA DA R AR i A
Ml B 5 IR AU A B A3 A T A () B IR PR B BTSRRI, AR B0 1 e e X A Ml AR 223 sz, 5 (5) 5
H1(6) BILE TR, BEHLRFE R AT R BB SRR T 0, (HARTE 10% B9 & 3 MK LS B35 S RETE B
TG 0 N T AR DAY 118 A X4 b b T AR AT e o T AR A P I ARV, XA M A SRR B B
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Table 3 The impact mechanism of cropland transfer on agricultural resource-environment efficiency

(1) (2) (3) (4) (5) (6)
[/ e e HE A
- | N IS V5 YLurl % 73k 3% 73l 3% "
AT VUK FTSHRCE p NIRRT
Variables Resource Environmental Non-point source  Carbon Per capita Seale
A pollution pollution emission o o
efficiency o . R cropland area efficiency
efficiency production production
efficiency efficiency

ﬂiﬂlﬁ%ﬁ ) 0.048 -0.411" 0.353"" 0.016 1.398 0.058
Cropland transfer rate

(0.278) (0.233) (0.155) (0.161) (1.472) (0.085)
WL Constant 2.368 “** 2.682 %% 0.832°* 1.925*** 5.794 1.037 **

(0.692) (0.854) (0.434) (0.452) (3.521) (0.449)
FEL R 2 R R R 2
Control variable
P ) T 285 R o o = E. = =
Time fixed effect = = = = = =
AT AR " - o 2 " "
Entity fixed effect
FEA T Sample size 355 355 355 355 355 348
H5E BB R? 0.142 0.084 0.097 0.153 0.366 0.175

sk ok Fll o SPRIFRIR 1% 5% F1 10% 1 BB KT 355 P obriEis

3.3 BRI
3.3.1 AR IR L SRS M Y S TR,

AT VUSRS 2T A b i % G TR ok RAE A M 5% 00 229820 P |, 40 P 25T THE AL e & TRl ROR 51T Ui e
B[] B b 3t 2 TR o7 G AR A 2 B TR RRU Y L4 S i R A i S P R B0 S ok A B AN R B2 24
B A b 3 A X AR B TR IR AR SRR AR 25 57, SRR 4 90 (1)—(3) . SRR, BT
A [ BB I % R AE 10% KV 8385 0 1E AR S VT I & IRl AR 0 4% e AR N IE (R A i o PR
55, KU B A TR RS PEARAE S TR RSO, A R S22 (A b i e T B Wb 2 PR T A0 R IR R B ROR
R, (B 3 45 29853 Bk
3.3.2  AR[RIFEHLEE A FARIP) S B RL N

AT TR T A (R BRI 53 A T AR R AR 2278 IR (RIEAR Y Ll A VEAE Ak DL k)
WIS, DA B0 b 28 8 UG AN TR 228 T Ab R IR IR BERCR I S e i, 438 b 20 51 DL i i
) TR RR 7 R R 28 A b S TR Y LGV A i AR S AT ML, 3R 4 910 (4)—(6) 4 il T Al A4S
WM 22 B BRI 7 AR P AE 10% 10 1 2 M AKOT B3 1T AL SR IR R B0 T i ARS8 21K B AR R4
RIE ABTE 10% 7K F AE o 5 PEAG 6, 33 U BB i 28 785 AU A [R) 32 AR X A M 9% TR A B2 3005 A 5 i A7

[F S BT PERSON , R 3 AT,

4 itig
AWFFE A 2011—2022 4 30 48 03 B4l Az 7= i M et , I35l A 7= 18 B JR AR BE R0CR | I 44 2 T Al

http ; //www.ecologica.cn



10 xR 46 1

XS [ 7] 2 A7 TR A S8 Al I 2 o A B R PRI A A AR S 3 L2 We B ) 1S JB P800

R4 HREEIIRFFERMEH RN FREE

Table 4 The heterogeneous impacts of different cropland transfer modes on agricultural resource-environment efficiency

o, (1) (2) (3) (1) (2) (3)

Variables ROR(E EYES ) EYES) EYES ] LESN LESI
Efficiency Efficiency Efficiency Efficiency Efficiency Efficiency

BB R 0.430" 0.439*

Contracted cropland transfer rate (0.232) (0.235)

KAV R it % 0.023 0.109

Non-contracted cropland transfer rate (0.423) (0.428)

MARPIER 0.375" 0.436**

Rate of cropland transferred to households (0.198) (0.201)

LEPNCY NI 0.207 0.284

Ej;fnzi:zon;ji:cj transferred to agricultural (0.179) (0.182)

R 0.640 0.941 " 0.635 0.740 " 0.907 ** 0.663

Constant (0.429) (0.441) (0.431) (0.415) (0.403) (0.417)

Fehil4sH Control variable = 2 2 = = b=

If i) [ % 3N Timee fixed effect B 2 B B 2 A

AMKE E RN Entity fixed effect 2 2 2 2 2 2

FeA R Sample size 355 355 355 355 355 355

F5E AL R? 0.103 0.082 0.103 0.093 0.086 0.100

s o flx AMINZRIR 1% 5% F1 10% 14 i E MK 3155 R R brifEiR

4.1 B Al BHIRFRSEAACR 1 SR R I

AWFFEIG TR BE R A R I AR R T R RO AR A BRI ER AR T Sl R A 2R
1R R DT T A% T B, 98t PR BRAE RO 7 1, A Ml e it i P A Al B8 A S5 A, AR T Al T
UGS Y B HE B A B AR Y R B 6 A X — 259 5 A WRIEAR— 30> 2 BRI e i ARl e
PR RN AT M Tk O AR S PR 458 B A SO H AR
4.2 B SHEM HIRCR RS AL 28 i R

S M AR BT PR AR Ty T AR B RS, AED A B A SR AU A 2285 O HE S A
A XA BES T FE B e T AT A AR L AN 5887 5%, NS 2 AR w85 A RS R PR A | BEIG 1 B
BRI PEALECE L [l Bt T (7 A PR 1T B i R Ha e A AT e IR R ), S ECR RE A B =
BRI A R0 A GEr R R I, B i A AT AN RO R AR R AL o 2, % AR 208 1R
Bt 1 R 1 B A B8 B B 26 | b b BOMRR 2258 AR RE ST /0 R R A B S5 A0l A 7 5 T Y L
BRSO, R, AR R Ry SR R 2 B R T BRI, (E 7 S 1 A P A A 220
4.3  RAFENE SN T2 51 S B

WFFE R B, M e 14 2 29 R3PSO R IR R AR I i AF e R 22 5 . 1T 1E
A FIR LR 5% BERS W35 P THAOL W IR AR, I nT R JE: h T O AR RO BF L R e SR 2 fe (il 228 E 4GB
SRAIIA i F R AL, TR FE 1Al 2878 RS 3t Y BRI B, i 20 1T LU A B 058 D AU A 7 45025
AA s

[FJIF , AR T MR8 AR (IR BER Y M G VEA AL A ) B AR P BRI IAE B o B PR B8 4503 1Y
PRFHTER E  IUA ISR R LB 5 R P RORZ IR« U B AR R MG R . — il B A
A Z2 AR EE B /NI E D 2 TR IR P B T 5 1) 25 18, R BE T A 1) TR 5 AR B
R IR AP PRV E R AL AR 2555 i 4 A AR 7 07 30, MTTT A 35 B v R R BRI A0 o9 — O T, 4 LR
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FERRAR , R REA RO RS FAR O 38 FE IR 8 1) [RIINE 4R R 2878 2 A o R AR B VR, /AR P )
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B [FFEACAT B o ARl 2878 FARIEAY M DL AT S W S B iy ARl 28 B A e ), S OV ILBE £83 2R 1Y
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X2 SR YRR A St R T AR AE — 2 R BRE | e BOHAE A i AR AR Ak 2838 A TR
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REJT, 7053 A A A B8 U5 e 8RS PR B /A b Vs 7E /R
4.4 JRFRME

A EAd A B R G EE , D U2 TR b e e X6 Al A6 7= B 6 UR PR B 800 4T 43 B Rk
55 SR, BEHL G 1Y & A 5 R B AZ B P B 2 T R 52, A P SRR 0 b F AR 2%
14 BB B B T8 75 20052 e FLEVAR i 35 (B AT e 2 SOWLAE 72 A7 S B R 2=k . BRI, A ) A
FERE R R i e 2257 %,

5 #ig

ABPFER) EZLEUNT . (1) FFBREE 5w 7 3 E A A 7= BB IR IR ROR %4518 A T ;
(2) FREERNR B M T A Al E DR PR SR A IR [l S MR 21 1 32 AR, 28t SR B ARl TR IR TS B HE T R
R AT, TR b 2 1 B RARANE 1 AN B 5 (3)  E TR BR324 R R 0 35 L HE RO LA 238 5 (4) Bt
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