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Influencing factors and differences of farmers’ fallow
willingness in heavy metal comtaiminated area

LIU Dan, YANG Wenjie, GONG Qianwen”

(Center for Green Development and Chinese Rural Land Research, Beijing Forestry University, Beijing 100083, China)

Abstract Based on the theoretical analysis of farmer's fallowing behavior and the decision-making mechanism, 243
samples of households are analyzed for the features and differences between FFF by the Probit model. The fallowing
cultivation pilots in Changsha and Zhuzhou, Hunan Province is surveyed, where the land is contaminated by heavy
metal. The results show that: 1) The farmer’ s fallowing willingness is positively influenced by the age of the
respondents, the distance of the arable land, the level of the cultivated land and the degree of recognition of the
fallowing policy. However, it is negatively impacted by the proportion of the family labor force to the total number of
people, the agricultural income before fallowing to the total income and the expected deviation of fallow compensation;
2) The factors that affect farmer’s fallowing willingness differ due to the various age groups. the proportion of different
family labor force. the distance of farmland to home and the degree of fallow of the different fallow policies. Among
them, the fallowing willingness of female farmer households is lower than that of male farmer households. Meanwhile,
the older the farmer households are. the more willing they are to fallow. Famers., whose labor force accounts for over
50% in the household, are willing to fallow. The characteristics of farmers and their knowledge of the policies are
important factors to FFF under the limited conditions. The influencing factors and differences in farmer’ s fallowing

willingness in heavy metal-contaminated areas will provide decision-making reference for formulating policies to mobilize
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the farmers fallowing enthusiasm and improve the arable land fallowing system.

Keywords farmer; fallowing willingness; influencing factors; differences; probit model
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Table 1 The characteristics of respondents and its family

HL TR A TR A i/ %% LT A5 5t IR AH H B/ %
Model variable  Defined value ~ Percentage Model variable Defined value Percentage
51 B=1 60. 33 KE=5 0.41
Gender Z=0 39. 67 K¥=6 1.24
<35=1 4.96 <<0. 03 hm? 33. 88
i, 2 35~49=2 26. 44 N5 b e AR 0.03~0.06 hm® 50. 41
Age 50~64=3 48. 77 Per capita arable land 0.06~0.09 hm® 13.22
>65=14 19. 83 =0.09 hm? 2.48
S jcizl 13.22 zfﬁkq\ﬁz/\.g <20% 83.06
Degree of fJ\sa:Z 38.43 HKBE S B >20%~40% 9.50
education =3 38.02 Ratio of farm income >=40%~60% 1.65
Eh=4 8.68 to total income >60% 5.79
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Table 2 The basic cituation of farmland
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Model variable Defined value Percentage Model variable Defined value Percentage
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B b 55 . . -
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The situation of RGE i 60. 92 The situation of REERIE =2 7.05
soil pollution irrigation B (L iF =3 81. 74
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Table 3 The cognition of farmland fallowing policy
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Model variable Defined value Percentage Model variable Defined value Percentage
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e . W ampy ’
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SRR T =1 4.15 degree of HEAE= 8.30
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T AR T fiE SEREGH=5
The degree to AT =3 35. 68 PRBE A J5 X SEAFE I =1 6.30
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Fig. 2 The frequency distrubution of expected fallow compensation
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Table 4 The explanation of selected variables
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Table 5 The eigenvalues and ranges of selecte variables

A AR FARE R/AMHE HE T5 22
Variable name Max Min Mean Variance
Y 1 0 0. 47 0.50
X, 77 20 54.02 10. 99
X, 1 0 0. 60 0.49
X; 6 1 2.48 0.93
X, 1 0 0.58 0.23
X 10 0 1.39 2.29
X 3 0 2.01 0.85
X 3 1 1.56 0. 66
X 5 1 2.40 0.79
X 5 1 2.68 0.91
X 4 1 2.96 0. 80
X 2 300 —600 246. 46 303. 36
2.3 HEBEHBITRER SR o NI g TN i N DY OB = i o L VA=

AWFTEM stata Bl RAPR DA ITHE B PUHEE AR PR ZA R R TD M e S PR
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Table 6 Results of model estimation

s BER 1 Model 1 B 11 Model 11 KL 11T Model 111
Variable E 14 ZfH E3 14 Z1H E 14 Z{H
Cofficient Z-value Cofficient Z-value Cofficien Z-value
X, 0.016" 1.77 0.044 ™ 2.84 —0. 001 —0.12
X 0.113 0.58 —0.408 —1.34 0.597" 2.06
X; 0.097 0. 89 0.259 1.48 —0.077 —0.49
X, —1.024" —2.56 —0.876 —1.43 —0.787 —1.40
X —0. 144" —2.86 —0.148™ —2.11 —0.151" —1.91
X 0.243" 2.25 0.375" 1.91 0.343" 1.95
X 0.252" 1.82 0. 257 1.18 0.125 0.53
X5 0.029 0. 20 0.199 0.93 —0.186 —0.82
X, 0.101 0.97 —0.095 —0.57 0.349™ 2.12
X0 0.405™ 3.12 0.353" 1.72 0.561" 2.93
X —0.001" —3.40 —0.002" —1.81 —0.001" —2.38
Pseudo R* 0.21 0.28 0.24
Log likelihood —129. 49 —56. 89 —63.59
LR>chi*(11) 68.359 44.26 40. 97

TE e x owe L ooex SR RIFRORAE 1090500 100K F L3

Note: * ., xx and x*%% respectively indicate significant differences at 10% ,5% .1%.
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3.1 FHRRETRPAARMEBEEEZMEZERESH
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Table 7 The significant factors of affecting farms”’ fallow at age-restricted

A TV Model TV

A V Model V

A I ZA8 A I VA
Significant variable Cofficient  Z-value Significant variable Cofficient  Z-value
LA 7 K BE B WA L FKBETT B 1 NE T B B L
Ratio of farm income to total ~ —0.191" —2.22 Ratio of labour to total —1.019" —1.77
income before fallow familay size
Bt 2 K I i} Ht 4 35 %
0.285" 1.83 ) 0.447" 2.08
Distance from home Grade of farmland
PR BRI R B PR M 2 301 B8 g 22
Wether approve the way about 0. 483" 2.63 The difference between —0.001" —1.76

how to participate in fallow

PRI M £ 0 B B 2

The difference between actual —0.002"* —3.03

compensation to expected

actual compensation to expected

HoeoxoL x| wxx PRIERIRE 10% 5% 1 %K B,

Note; * , % and *x% respectively indicate significant differences at 10% ,5% ,1%.

GrPTEE T AT LUK B N R AR I B i R P AR B R
IR B AR 2 5. I <55 F R PR
PrEE R ERmERS5ER =55 2 R IRBEE
JEE S 25 T TR 2R LU PRI e A 100 B i 2 R R 5 )
RPF R IR E L R M oA b ZE S T
1] M O DA )RR 32 R0 B b 28 5K B 8 (0% A1 i <<
55 B AR PURBE R IR R A L B 95 B ) NBN
B LE 51 0B b 55 % AR AR 8 =55 2 1 R P AR BE
HIE W E . YHT R FIR <55 AR A
SMHEAT T RE T s RBEUW A GE 8 270, R Rl i
A FEBE SR 91 By i 3 5 e AR B i A
Fo [T AR5 <T55 2 AR PO OR BFBOR G T A
R 22 5 IRBRBOR TA ) B2 B2 Bk 52 il AR #F 2 I8 1Y
RERNE., MFBR>55 RPN HEREE NS
T » 53 2 $E R 57 3 7 B0 ARk b 55 2 55 TR R 30 N
AL NS IDETE IS .

3.2 REFHAANBSBABEFHRE TRAK

HEEZMERERESW

HRE A P K BE 57 8l 0 N B i i B e o iy 22
St o ST R BE 57 80 T NBCH BB E ] 50 06 K
DA A P ARBE R 52 e PR R A A8 (R AR VD 5K
FHEN T B B 50 %0 L F ik A b Ak 2
S R 2R CREAR VD), [B] 5 25 S 3% 8 R .

M 8 W LA B P A A B 1 S e A AR —
FEZESE . SRARBEST BN I NBGE BB B 50 00 K
LR AR PN 52 208 B8 5 Ol oA o R BE B
WA B B2 52 M A P AR B R B ) QB IR 2R . TR A R
PR ZHE R NP LU E R e
A R EARBER LB 16.67% . KEEFTEh S A
B BB B AE 50 %0 DL 1 A AR 5 i K BE T
B DR 2R AR N A 22, o AR B AR 2 T ST S
Az 3 B A e 2 F0 R BF SR A TR 7R B2 4% 3 AN
1. A DL ARBEBOR I E 2 E AL T B AT o R
B HE T R EE 57 Bl 1 B B 9 A v m A
Z R BE NBOR X B 2 YA R U2 W B0 . A 45
RABUESE 13X — i MR AN 5 2OR 1 i i e
B 65. 45 Y AR B ARHE xR B T AU E 5 R A
B4 P AT 88. 89 %o AN & ARk HE
3.3 BHhBERESRETRPARMEESMEZR
ERMESW

B B K BE R W] LA 432 3 AN 2R A il R Bl
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Table 8 The significant factors of affecting farms”’ fallow at the restricted in proportion of labour

A TV Model TV

A V Model V

A I ZA8 A I VA
Significant variable Cofficient  Z-value Significant variable Cofficient  Z-value
= Aer WA (5 ZBE B L il
ZHERE ) )
0.325" 2.03 Ratio of farm income to total —0.152" —2.04
Degree of education
income before fallow
Sl WA 5 5B A N
. . HE b 8 SR I B
Ratio of farm income to total =~ —0. 140 —2.00 0.415" 2.47
Distance from home
income before fallow
AT 2T AR EE
The degree to understand 0.292" 1.92

compensation method of fallow

PR BN [ 2

Wether approve the way about

0.703™" 3.21

how to participate in fallow

PRI 2391 2 fi 22

The difference between

—0.003" —3.08

actual compensation to expected

TE % x| oo SR RRTE 1096590 1 40 KF R 3,

Note; % , ¥ and x%xx respectively indicate significant differences at 10%,5% .1%.
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EEERMENT
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Table 9 The significant factors of affecting farms’

*®9

MItEREERETRAKHEEEZER

A=

fallow at the restricted in farmland away from home

A TV Model IV

A V Model V

A I Z 18 A R Z 18
Significant variable Cofficient  Z-value Significant variable Cofficient  Z-value
FRETT BN I NB N SN BR e ) e
Ratio of labour to total —z.204™ =270 | N 0.058" 2.33
ge
familay size
LA WOA 7 FKBE B L ] -
‘ 4 AR _
Ratio of farm income to —0.199™ —2.34 0.757" 2.25
Degree of education
total income before fallow
T T AR R LM WA 7 B2 S WA L ]
The degree to understand 0.383" 2.00 Ratio of farm income to total —0.492" —1.69
compensation method of fallow income before fallow
PR BRI R R PR BRI R R
Wether approve the way about 0.560" 2.37 Wether approve the way about 0.646" 2.00
how to participate in fallow how to participate in fallow
PR M 2 301 B8 g 22
The difference between actual —0.002" —1.75

compensation to expected

T ox L owx | ooex ARG
Note: *

not shown in the table.

R 10 KRHBBRINEEE

Tablel0 The significant factors of affecting farms’

. ¥%x and *xx respectively indicate significant differences at 10% .5

RETRFAAMBEEER

fallow at the restricted in recognition of fallow policy

RIRTE 10%6.5% 1Y% /KF b B3 s MR X 0 B F A MR £ P B .
% ,1% ; Model X has no significant variable and is

AL ES

A XTI Model XI

i 7 XII Model XII

B EAL R B 14 ZM | BEER B4 VAN
Significant variable Cofficient  Z-value | Significant variable Cofficient  Z-value
{51 A

2.489™ 1.99 0.016" 1.71
Gender Age

JBE 55 30 I3 NER SN JBE 57 30 I3 NE SN

Ratio of labour to total —5.901" —2.21 Ratio of labour to total —0.766" —1.78
familay size familay size
LA WA 7 B2 B WA L ] Al WA 5 FEE B L
Ratio of farm income to total —0.662" —2.02 Ratio of farm income to total —0.131" —2.54
income before fallow income before fallow
b 55 Ht b 2 K IR B

1.878 ™ 1.98 0.251" 2.13
Grade of farmland Distance from home
BT A AR wMETT T R AR
The resonable degree of —2.729"7 —1.88 || The degree to understand 0.185" 1. 69

compensation method

compensation method of fallow
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#i8 XT Model XI B2 XIT Model XIT
A A Z 18 AR I Z 18
Significant variable Cofficient ~ Z-value | Significant variable Cofficient  Z-value
PRI 0 28 g 2 PRI 1 28 g 2
The difference between actual —0.010™ —2.45 The difference between actual —0.001" —2.53
compensation to expected compensation to expected

TE % x| oo SR RRAE 1096590 1 40 KF R 3,

Note; % , ¥ and x%%x respectively indicate significant differences at 10%.,5% .1%.
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