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Fig.2 The administrative division and land use map of the study area
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Table 1 Evaluation indicator system for cultivated land eco-welfare performance in Southwest China

it — A e/ Z =771 e/ &7

Indicator category First grade indexes Second grade indexes Third grade indexes
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Table 2 Evaluation indicator system for cultivated land ecological security in Southwest China

2 WUE e i e Rt
Target layers Jayers Index layers Method of calculation Weight Attribute
B ES 2R WEh(D) DI AR (A\/km?) ST/ A 0.011 -
Cultivated land ecological D2 X A H 7 B E (5T ) X AT R BT 0.023 -
security evaluation index D3 WL (%) WA D/ EAD 0.029 -
JEJ1(P) P1ABBHHIERL (hm®/ ) e Ay S0 0.043 -
P2 AL 515 (1/hm?) e it/ B AL 0.035 -
P3 B MR 25 AT (1/hm?) K24 /BT 0.014 -
P4+ (%) i Ay E L A 0.092 +
RE(S) ST LA HLAL KT (KW /hm?) AU 1/ B R 0.096 +
S2 AHIRE A (kg ) REEE/ BN 0.044 +
S3 BRI (%) BRIy P R 0.073 +
S4 SRR %) A0 BT A A AR 0.101 +
(1) 11 REABEA (70) A LA 0.099 +
12 BB B/ (kg/hm?) HR R i/ B R 0.118 +
Wil Ji7 (R) RI el 7={H 5 GDP HH (%) A lh i/ GDP 0.073 +
R2 4l ol A B A (A /hm?) VAN NV 3 N 0.097 +
R3 TREFMR ST B H L (%) W REMR S /R S 0.052 +
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Table 3 Classification table of cultivated land ecological security and eco-welfare performance in Southwest China

oMY i YA S i
Security class Range Class feature Performance class Range
e (0, 0.25) fu CRSAHIIR D (0. 0.30)
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Fig.3 Spatial distribution patterns of cultivated land ecological security in Southwest China
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Fig.4 Spatial distribution of cultivated land eco-welfare performance in Southwest China
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Table 4 Moran's I Index of cultivated land ecological security and eco-welfare performance in Southwest China

P ST 42 A BT S5

AN
GRY Cultivated land ecological security Cultivated land eco-welfare performance
Year

Moran's [ Z Moran's 1 A

2010 0.696 "~ 7.232 0.563 "** 5.953
2014 0.767 "~ 7.945 0.402 """ 4.365
2018 0.697 *** 7.268 0.387 "~ 4.188
2022 0.677 """ 7.107 0.286 """ 3.111

se e il oo SRR ERAE 10% 5% 1% 4 H KT B2

*5 ERHMRHMESZE5ESENSRERARE LM, Hausman 1 LR #5644 R
Table 5 LM, Hausman, and LR test results for the interaction effects between cultivated land ecological security and eco-welfare performance

in Southwest China

KEIRFEHT Test index SiiHEH Statistical value P

LM-Lag Ky LM-Lag test 18.468 <0.001
Fafdt LM\Lag £:56 Robust LM-Lag test 3.263 0.071
Hausman A% Hausman text 11.870 0.065
LR K Dt . DX R 010 T U] 21.880 0.598
IR text JELABAE « F ) 760 5 0 7 30 [ 2 397.130 <0.001

LM-Lag ik B H %L Lagrange ; LR : 1SR LKL S Likelihood ratio

333 Bh A A2 e B AR AR A SR

25 () R AR R s R AE A 2 A 5% (0 W B PEKF FOMIER (R 6) , RIFRB I A A e A X AR 2
FFI BTS2 BOIE AR SCHE e TR DE 1, BRI RS2 A R B 0.402 MR A= 52 448 T 1%,
Ml A= AR AN SR T 0.402% , BFHLAEMUEL 7L 250 A A 4 K A 55 3l 1 45 P 7 19 B A5 KK L
03 RSB A AR R ST A B R, B2 E R Pl S5 A R R RS 4540 RO I R
AR . B 2B A 1 A7 R 4R T T Bk AEHE A2 ORTIR R R AHRCR , Bz
B AR A A B AR, S T IHA R (AWt e R F AR SRS R Gl [ 324 e o) SE B
WO A el b 25K RS A AL , SE BB A 7 RORER T, AR ZE F i) AR A AL T AN TR M A1)
FHEEAXSHEM= H BTER B0 TR AR SRR ST, 55 sh D4 R BO T, WA 55 3h 4k e 5
Bl A= AR AN SO TR OE A TR WIPE R T, 57 8l B AZS B ) A ey, s T BELAS 1 B 3t
FHR AR $E T

F6 AEBRHBESENERZMERDRTELER

Table 6 Regression results of influencing factors on cultivated land eco-welfare performance in Southwest China

o . brifeiz o " FrifEiz
2kt AR g;andard A 2kt A S;andard A
Variable Coefficient ~ Variable Coefficient

error error

ﬁ*iﬁfﬁ%_ wa . . 0.402 "~ 0.196 2.05 BT . -0.001 0.001 -0.41
Cultivated land ecological security Government interference
¥ R : i 2%
05 5 R 0.022 0.025 0.89 ﬁ:%ﬁ%ﬁ 1‘@ 0.003 ** 0.001 2.05
Urban—rural development gap Crop planting structure
S 22 B L
PRmeEi B 0233 0.095 245 | FEIEH -0.002**  0.001 -2.36
Farmland operation scale Labor structure
X 35 Ml 25
MR 0.006**  0.003 2.14
Regional industrial structure
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S B A BRHUOR 2 8036 A9 | SO R PR ol 2312 Xt 2 [ i S A PR 8 SR A7 T i b 2, 45 B b A 25
g R Ra e i P ES e QiR AL s (S E 2/ GITARGY 8 i 1 B2 2 v IR L RS VA Q= 2 i LT 22y G L DI 22 TP
BTN A TA] R0 RN 43 A 0.456 ,0.498 Fi1 0.954 , I3 WITE 5% 10% F1 5% 0 BA5 KT B3 (£
7) , 2% BBk A 2528 A AR AR b DX R A 2540 ) S8 I 1] B2 ), X408 30 1 Xt HL A BH I 1 [ 5 m, 3e B)
SR IE [ 25 [a1% Y B TR 2, BFHI A TR & BF R as BB SR HESh T HXF AR K e vE R R R ELZ
5 L ASSER A SR8 A
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Table 7 Decomposition results of spatial spillover effects from cultivated land ecological security on eco-welfare performance in Southwest China

e ELERLN Direct effect [B] 42800 Indirect effect SRR Gross effect

s

Variable BT Bt T BB B Pt

Coefficient Standard error Coefficient Standard error Coefficient Standard error

ny :jt‘:r—‘—»

ﬁ“ﬂ?ALM o . . 0.456 ™" 0.222 0.498 * 0.268 0.954 "~ 0.471

Cultivated land ecological security

WS RRER 0.024 0.027 0.028 0.036 0.052 0.062

Urban—rural development gap

il 223 25 i AT

PRbZEF LB 0.269*** 0.099 0.298 ** 0.132 0.567** 0.221

Farmland operation scale

X 38 77l 2%

: j?f':ﬂk At . 0.006 ** 0.003 0.007 ** 0.003 0.013*" 0.006

Regional industrial structure

BUF T Government interference -0.001 0.001 -0.001 0.001 -0.001 0.002

VEMIFHIZE R4 Crop planting structure 0.003 ** 0.002 0.004 *~ 0.002 0.007 ** 0.003

55 80 1125 #4 Labor structure -0.002 " 0.001 -0.002 ** 0.001 -0.004 " 0.002

3.3.5  NAPER I SR fE A 5

B bl A 2528 4 5 e SR A S8 (B) PT R AR B o) PR SR SG R | Sh iz oA A Pk i) B 801 i 2 75 A T B R A
¥, ZHOANAMERR L CE R X OE 80 58 T HAR & K80 T HAF Y Kleibergen-Paap
tk LM G HETE 1% /K FAE 48 R 5 R ARG, 5 2 T AR S A9 n] R 5% . Cragg-Donald Wald F 4 i1{H N
27.17KF Stock-Yogo 1Y 10% . 27K -1 A 16.38 , AN7AESs T HA & (a8, T HAF G5, Wi/ —
ek (2 SLS) MIHZERTE 1% EAF/KY- L3 (3R 8) , R WIBkHb Y A 287 4 %) A AR A Sk s ) v 1 2800y A
Fafib: o [RIAS SR AR 46 2 (R AS SRR O 0TI, e i s ) R4 R P 48t oy 228 U I O, S i A 2 () i A
P, AR EIR T 10% 0 1% 1) W E KP4 5@k 1 LM-Lag FIER i LM-Lag #6555 , 55 28 ) 3 B8 A4S
Sy Al FE A 28 T BE B R T 1Y A3 Al Jo B 25 SR s | Bk A 282 2 5% 1Y 10 35 K EARSR X AR
B GARCEA B ET W (R 8) , 458 5 R MIH 45 5 —2, m IR AR g

x8 TEMR AT R4 ASE P S5 = 8 R AR R R I A R

Table 8 Endogeneity and robustness tests of spatial spillover effects from cultivated land ecological security to eco-welfare performance in

Southwest China

e 2 SLS ZET BB M P Economic distance matrix

L

Variable EX i FrifEiR EX 1 FrifEiR
Coefficient Standard error Coefficient Standard error

A A i

B ﬁ]‘éE 2E . . 1.240 """ 0.370 0.413*" 0.206

Cultivated land ecological security

P25 & Control variable EatH| oL

WLI{E Observed value 196 196

2 SLS: B/ Tk Two-stage least squares
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XA 22 B U VYRR S A UG A T B — U | = E TR 50, 40 B A () b 22 35 RASRT AR ) i
R B A 2 R A AR R ST S S AR AR R G R AR WoR , Bl 228 AR VR ) A 235
TN 5% 1) ik 25 1 /K OF- 38 aok B — R A 36 (3R 9) , R PR A AE B — [ TR AN, 1A B 43 51 4 0.516
48.901

R9 HHMEEMEIIEDTELSE BN BEE0E

Table 9 Significance testing of threshold effects in farmland operation scale and crop planting structure

A A AR . » 1% FHH Critical value

Threshold variable Threshold number 10% 5% 1%

Ff b 25 A B— A 18.510 0.047 15.902 18.305 26.942

Farmland operation scale XA 6.700 0.553 14.116 16.660 23.462
=R 4.860 0.863 16.830 19.580 28.344

YEWIRIAE LS o THE 19.320 0.020 12.960 15.314 20.378

Crop planting structure XTI A 10.750 0.240 14.434 16.873 22.159
=R 9.020 0.347 14.636 17.615 25.517

A EHFERECH 300

342 [HERIESS

FEH 2275 FUAE VR RS R A0 T TR 0 VS 485 SR Sl | VO A A X O A 2 A R B8 ) T DR 30, 96 T I
Ui 3, MBFHLLE AL <0.516 hm®/ A, B Hb A 2522 4 06 A= 35 4 A G880 i 14 81 A R 80K 0.689 3 KF 0.516
hm?/ B [H1H R R 0.986 , 347E 1% EAF /K- 11 3 (3R 10) , RWIHh 2875 FUBEE i B, UL 2275 1E ]
SO S AR AR AL 2 A LB 22 % AT I S MR R R B R XU, BRI AL IR S R 5 A S
e A BT A A AN 1] R ) A B g A BN, S I B T A A A RN AR AR R SR

YEDFRFEZ5F <48.901% I, 813 R ECH 0.564 , K F 48.901% 1, MIHZRECHK 1.167 (£ 10) , FHAERAE
Yy 7 F IR B IS, Bt A 2520 4 %ot AR 25 AR R B35 10 I 1) 5% 1 B 2 08k . ARARAVEI S SR (B =, o ER4R T T
BRI A RIS . FIEE R EAEY SAEMRIED S 1E e T KW B — e Y Fh il 5 800 355
WA e E RS R T AR E

R10 HHEEREFENTESEITEERTEER

Table 10 Threshold regression results of farmland operation scale and crop planting structure

. 288 VeI RIS 1
fen Farmland operation scale Crop planting structure
Variable - -
ZHL Coefficient ZX Coefficient
A% 4 (< T TR BE S

HFAE 5 < TR oo osen--
Cultivated land ecological security ( < threshold)
B A= 52 4 (ST TR (A ) 0.986 " L1674
Cultivated land ecological security ( >threshold ) ’ ’
#2148 B Control variable o P

4 it

4.1 R A2 R R SRR SR 23
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