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Study on the assessment of sustainable intensification level of farmland use and its influencing factors

YE Manfei, SHAN Yuhong'

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

Abstract:To explore ways to improve the level of sustainable intensification of farmland use, data collected from a survey of 416 farmers in
five districts and one city in Hubei Province was analyzed. A DEA-BCC model was used to measure the level of sustainable intensification
of farmland use and construct a conceptual model of farmers’ livelihood vulnerability, farmland value cognition, and farmland transfer
affecting the level of sustainable intensification of farmland use. Structural equation modeling was used to fit the data. The results showed
that the sustainable intensification of farmland use by farmers in the study area was low, with the average levels of transfer—in households,
transfer—out households, and non—transfer households being 0.417, 0.351, and 0.310, respectively. The vulnerability of farmers’
livelihoods has no direct effect on the level of sustainable intensification of farmland use, and farmland value cognition has a positive and
direct effect on the level of sustainable intensification of farmland use. Compared to farmers with low livelihood vulnerability, farmers with
high livelihood vulnerability show higher cognition of farmland value due to their dependence on farmland, which indirectly positively
affects the sustainable intensification of farmland use. However, relying only on this cognition of farmland value based on the perspective of

individual needs cannot truly realize the sustainable intensification of farmland utilization. Farmland transfer has a positive moderating
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effect on the cognition of farmland value and the level of sustainable intensification of farmland use, which improves the conversion rate

from cognition to behavior. Based on this, the recommendations of the study are: (1) encourage transfer—in to farmland, improve

agricultural production subsidy policies, and reduce the livelihood vulnerability of farmers lacking agricultural resources; (2) improve

social security system, strengthen non—agricultural skills training, and reduce the livelihood vulnerability of farmers affected by weaker

production capacity; (3) improve the farmland transfer price evaluation system, and increase the value of farmland assets; (4) strengthen

agricultural skills training to ensure the effectiveness of farmland transfer.

Keywords: sustainable intensification; vulnerability of farmers’ livelihoods; farmland value cognition; farmland transfer; mediating effect;

moderating effect
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Figure 1 Conceptual model of the realization path of sustainable intensification of farmland use
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Table 1 Characteristics of the sample of farmers
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Table 2 Index system for the measurement of sustainable

intensification level of farmland use
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agricultural carbon emissions
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Table 4 The evaluation index system of rural households " livelihood vulnerability
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LIRS IR (RS ) A PR KRB Y 3 A 1=34RH 25 ,2=22 3=k, 4= R 47, 5=1 %
TH K 41 (R6) AR P X T I AR 1 AT A 1=3E% 25 ,2=25 3= , 4= RLUF, 5= B
SRl A FEEAFWA(RT) PTG R B PRI AL F
I AN (RS) 2T REAS ARAT AR AR LG 0=ANREZRAE, 1=REFR
AR HIRZE ER(RY) A S RRTAO F AR AE 0=TA1E 1= 51
H ekl (R10) 2 S EREER I LSS =LA 2=50  3=— i 4= £ 5S=1RZ
F5 R EINNEZE
Table 5 Variables of farmland value cognition
WA A A bR Eg A e R E

Latent variable Variable dimension

Measurement indicator

Variable score

FITTHM AN (MP) MR (MPL) R 5 R (al)  I=AEH ARBE), 2= BRI, 3=— i, 4= 8 ], S=k 3 HE W]
G EINEI(MP2) SRR RS (a2)  1=AEE R, 2= BRI, 3=— ik, 4=REE ], 5=k R

A HAETT NN (NP) RS WHEINAN(NPL) Hribas=(b1) 1= AR, 2=AHE ], 3=— M, 4=H % R] , 5=l e A
AR 2R (62) 1=1E% AR, 2=AHE ], 3=—J , 4= R] , 5=l e Al

WSRO, B 1K 2 (03) 1= W AR, 2=AHE R, 3=— i, 4= HE [R] L 5=dF 72 )

Frs PR E N FREFAAREE (1) 1=3AE 5 AN 2= R, 3=— S, 4=F0E W], 5= H HE R

(NP2) PREIRER (2) T=AE WA 2= A, 3=t A=H W ], S=1E HHE

2 GRS

2.1 RMFI AT FRE R AL 7k T BT A,

XFEUEE A B Hh RIOR I A P i) B T AR A 2™
(BB TR SR A A (3 6) TR B, B A 7 Flfe
FBA) AT TR RR A 27 (K AT RS A 2 K ~F il
TARGH o AHN G BRI XA A m]
FPEEE LA T AR, JE T 2R T AL
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S IRV, 5 40 T8 b B8, AR AR P G MR R B
SRR 495 sh 1 s AL TR AL AR AR A
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Table 6 Classification comparison of the sustainable and intensive use of farmland by sample farmers

B % A Transfer—in 5% HH Transfer—out K i Non—transferred

Category I Average cv HI{H Average cv HI{H Average cv
ARLTEARET B AN -hm™) 2617 1.675 9.998 0.693 7.017 1.035
HALHARBEAB A/ (GG - hm™) 8 050.724 0.489 7564.781 0.703 7 433.305 0.645
PR AR A S P (E/ (O - hm™) 15 693.257 0.535 17 211.581 0.914 13 671.456 0.596
QEREE ST S d 0.417 0.523 0.351 0.524 0.310 0.557

Ay PR 0k SR b ) T Y AT RR L AR 21k 7 e
A e A 7 SRR AL 2R 25 R W0 1T ) 20 AT, 7
T o A b A S R AR AR I PR AR A
Fedg T A P SRR A AR 2 BN R AR
AR
2.2 A TR 55 M R R AN (B IA F0 3R dth ) R AT 4
E AW KT A IS
2.2.1 FERUIE PCRE R

FET RE F A A B R A T 28U T %
BRI PAE M 0.088, K T3 #E{H 0.05, CFI 4 0.990.,
GFI 4 0.972, ¥J K FHrUE(E 0.9, SRMR 4 0.059, /T
Il FH{E 0.08 , i B A4 B A U S5 FE Ao 4578 B A
WEAL B A2 R RO B IR 2 f s, Horp e T 3
WA Ay —Big s & R M AE T S M (A — By
AR &, WS B 1Y 45 I AR AR PR AR R BUYTE 1% W58
TP b 5 2, RO S B 78 v A 25 UL A5 1t 1 B AR

R ERFREUSER

Table 7 Fitting results of structural equation model

PR %Miﬁ_%ﬁ% ﬁ‘{&ﬂc{:ﬁ W AR
Path explanation pecific Standardization P Hesearch
path factor hypothesis
R FETHE S TE R A E—ST -0.104  0.158  H,
JAT R4 291k SS7 0014 0848
R—SI 0.036 0.578
RN R IF T MP—SI 0.297 e H,
AR A kKT NP—ST 0215 o
PR ESS AR T E—MP 0.326 s H,
Gt S—MP 0.272 s
R—MP -0.175 sk
R T ESS AR IAE  E>NP 0.298 sk H.
A E A S—NP 0.304 s
R—NP -0.233 s

T o ok e RIIRORTE 1% 5% F110% K- T % . R,
Note: *#% % and * indicate significant at the levels of 1%, 5% and
10% , respectively. The same below.

0.215%%*

s sk 1) IIRIRTE 1% 5% F1 10% /KF T 3%

#ak ok and * indicate significant at the levels of 1% ,5% and 10% ,respectively
E2 ZAEERE

Figure 2 Structural equation model diagram
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ST <A R AT SR 240 KT R LA RN 43 i)
TE 1% F1 5% Ge it K- i ad 35 vEAG G, 48 R 4L
43904 0.297 F10.215, Ho A3 BN B0 IE . ) XU %5 25 4
JEE < DRSS BB B K KU IR L RE T 7 4 19% Se it
IOV b BB RS WA ;6 A Hb ) T S A EE T A EA
AL, T[] 422 5 e A R FH AT R g SR 20 Aok oF 7, -
HR XU 2 R R < XU R I KU 1K bt i
J17 %t AR MU S I AN 7 A I TRl 43 ) R
0.097 (E—MP—SI) .0.081(S—MP—SI) .-0.052 (R—
MP—SI) , 28 i 4 AR T 5 th (B IA 807 77 AR 1 ) 422
BN 43 9 K 0.064 (E—NP—SI) .0.065(S—NP—SI) .
-0.050 (R—NP—SI) , Ho A5 2 50 00F , {H 2 A 11 i 55 0
[E=A OV 3 N NN TR ST AT RN =

F AT A P I A T HE 55 1 TS e R AR, #AS
S A A A ) AT R LR 240K IR R
STEAR P A T MG 55 1 2 TC B 3 T A R R
SLAE ALK 1 5 ()4 3 T 5 M Ak b ) FH Pl R 4
LI AV B SR AR AN BN, 1 — 250 BT R B 7 11
T 5 W (B 0 A b 1) AT R 22 46 2940 = A B A 1F
YERRFAETT A BN, 3 158 B BB B Atk 5 X A
AR A 7= T B ) e 32 B H AR R TR A s i T
G AR B A P A A= TG 55 1 s, AR 2 X
A ANEL AR S T 7 e, XU B S TR B izt 98 XA
Xof A 3 A LA RN S 0T b3 S AN AT SR A R 1
FE T A A L A A S S X A b A G — Tl A
N WAL, Al 7E A 2375 SR A B b X s (i
() —Fh B INEN o AE SR B o & B0, P98 X A3
il 55 1 ¢ v R A P 23 TR 1 B TR A BR A I AR R R
— EAE TR I SRS A b 5 2B T 55 PR 1R

A P 2 TR AR A AE LR SO P o ERERAIR, T
AMEHGAH . BT LA FEIF T 1K, AR 55 5 (R A
X A (B R I R T AT PSS AR e . (HLR
SRANRE L T MG 3 48 A 7 0 A2 TS 55 MR 4R T A
R AT R 20K R MK R, A a5
PR 1R AR P LA A R P T Rp B A A X A
FEE R SARN B IR R WIEBEK
2.3 RFEEET YR
2.3.1 FRAYIE FL A TG

A IR0 UE A M AT A A R T, MR AR AR R A
Hi U B R FE AR 43O 32 B N
EA SN | 7 N R TN M v N B S e S
B HEAT X L AT BT, R A2 vs R UG 4L RN
A vs R A A Z R R A2 HE
2H PRBIAA B, S BOE & 2 N Y 2 2 ARE SR
A LR R RELLIY P IS /N T 0.05, 45 48 )54
L UL AR N RER 22 5 3 BV M IR A7 AE
PR . A Z B BT AL CFIE R GFTE
BIR T ARUE(E 0.9, SRMR (B ¥ /N T FLilfs 5H1H 0.08,
U, DB TR SE P AR IR, AR T R 4

RO REERLE
Table 8 Model adaptation

HE4 Group P CFI GFI SRMR
A vs RTFEA <0.001 0.949 0.992 0.072
Hedlvs KAl 0.001 0.954 0.992 0.063

2.3.2 BIRIA S5

LTS R NFR O PR . M T R4,
Bl NAR b2 1) A 1 T 5 AL R N A b A T A
BN X A i A FH AT R 8288 2940 KOF 7 19 1 1] 52 1
I3 INHE 1% 5% Gt KV b ot T E PR 50 s 7%
HP A b 2 1% A 1l T A7 (LA R % A b AR P AT
2L B IE [0 B2 TE 1% B SEH K Falad 7 8 3
PERG I, A b AR T 5 M (E A0 5% o bl A FH o] R
C S N EEA T STHEURTE 2 X 0L ol |Shi7 FEE

RO SHASNER

Table 9 Results of multi-group analysis

T N2H vs R 5% 4H Transfer—in vs Non—transferred

5 20 vs R L% 4H Transfer—out vs Non—transferred

i %5 A Transfer—in KU Non—transferred 5 4 Transfer—out KW Non—transferred
L PRt 2 5L bRt 2 5 Frifft 2 5 PRt 2 5L
Standardization factor Standardization factor Standardization factor Standardization factor
MP—SI 0.474 ook 0.029 0.772 0.699 stk -0.049 0.673
NP—SI 0.274 *ak 0.157 0.149 0.440 0.394 0.009 0.943
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