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Effects of farmers’ perception of extreme weather events and
income levels on their willingness to adopt conservation tillage

GAO Xue'?, LI Gucheng'?* , ZHENG Hongyun'-
(1. College of Economics and Management, Huazhong Agricultural University, Wuhan 430070, China;

2. Hubei Rural Development Research Center, Wuhan 430070, China)

Abstract In order to investigate the development potential of conservation tillage, under the context of climate warming
and extreme weather events, this study assesses the determinants of farmers” willingness to adopt conservation tillage,
especially focus on the farmers’ perception of extreme weather events and their income level by using the Logit model
and complementary log-log model based on 897 household survey data from different provinces such as Henan and
Hebei. The results showed that: Farmers’ willingness to conservation tillage is affected by the frequency of extreme
weather events. Among the survey farmers who perceive extreme weather events occurs once in a year, the middle-
income farmers are less willing to adopt conservation tillage than the higher-income farmers. In addition, farmers who
receive more education, participate in agricultural cooperatives and have a larger area are more likely to adopt
conservation tillage. In conclusion, the agricultural department can promote conservation tillage in areas with more
extreme weather events,and among farmers with larger planting area and higher income level.
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Table 1 Variable basic statistics
G AL ¥{E b 22
Variable Description and unit Mean Std. Err.
W % B2 & Independent variables
PRAP PP R T R S F=1,%=0 0.09 0.29
Willingness of conservation tillage
fi#t B 5 Dependent variables

AR R A s R R BELAE=1, HRx=0 0.27 0. 44
Perception of extreme weather event

FEmPES Gender B=1,&=0 0. 87 0.33
AFWE Age % 52.37 8. 69
Y H E Education i 7.95 2.64
ZINBAR E IR EL Training &4 0.12 0. 44
S5 S NE fEL Cooperatives BE=1,%=0 0.09 0.29
FKIEW A K Income JiJt 6. 00 15.76
FKBEN FEL Family size NEL 2. 86 1.52
AhH 5 T A% Migrant workers N 1. 00 1.01
FPA T AR Area hm? 0.56 1.12
Bh b 2 5 A L i/ g Land type E=1,%=0 0. 20 0. 40
HLARAE ML iz 55 6. 2% . Mechanical cost JG/hm® 1427.40  1654.95
Hr b B 35 2 75 A HLFFIE Machine road E=1,%=0 0.47 0.49
Bt 3245 (74P 40 B Subsidy JL/F 90. 51 21.10
LI T A BB AR ST B Penalty E=1,%=0 0. 64 0.48
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Table 2 Mean differences in dependent variables and independent variables between two groups of farmers

.- RBHAR P {E RRAN R P H ¥{H 22
Varizhle Means of no Means of Difference
perceived farmers perceived farmers in means
DRAPHEBE VR R 0.08(0.01) 0.14€0.02) —0.06"
Willingness of conservation tillage
P51 Gender 0.87(0.01) 0.86(0.02) 0.01
AR Age 52.00(0. 34) 53.35(0. 54) —1.34"
ZHE B Education 8.08(0.10) 7.61(0.16) 0.47"
SN AR BB R EL Training 0.10€0.01) 0.19€0. 04) —0.09""
EES LM A E+E Cooperatives 0.10€0.01) 0.07¢0.02) 0.03
FEEW A K Income 6.72(0.72) 5.55(0.33) 1.21
FJE N 0% Family size 2.67(0.06) 3.34(0.09) —0.66"
Ah i % T A%k Migrant workers 0.74€0.04) 0.87(0.07) —0.13"
A AL Area 9.53(0.74) 5.48(0.48) 4.05
PP 2 A 1/ B Land type 0.14€0.01) 0.35(0.03) —0.20"
HUARAE MV IR 45 24 %% 1] Mechanical cost 99. 25(4. 44) 88.04(6.51) 11. 21
B U BiF I 2 75 A HLBFIE Machine road 0.49(0.02) 0.42(0.03) 0.07"
B b S F5 O 3 A IS E) A7 Subsidy 78.28(6.89) 122.53(17. 88) —44, 25"
Wi 2 T A B ST BUOR Penalty 0.63(0.02) 0.67(0.03) —0.03
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Table 3 The effect of perception of extreme weather eventsand income on farmer’s willingness to adopt conservation tillage

Logit ##Y

i T3
ey Model (1)

Variable name )
Logit model

B X AR

A o R

Logit 15 %
Model (4):

Model (3):

Model (2) .
Complementary Complementary
Logit model

log-log model log-log model

B © Perception 0.007(0.020)

TR X AR U A

Perception X Low income

JEGN X AR R A

Perception X Middle income

P51 Gender —0.056(0.023) "
I Age —0.000(0. 001)
ZHH R Education 0.007¢0. 003) ™
ZHNEE AR B YA B Training —0.022(0.033)
/Sl & E+L Cooperatives 0.086(0.047) "
FEEWA K Income —0.000€0.000) **
FBE N E Family size 0. 026(0. 007)
AhH %5 T A% Migrant workers 0.012(0.010)
PR AL Area 0.001¢0.000) "
BEh PR 1L/ e BE Land type 0.196(0.058)

HLBEAE M IR 55 52 3% ] Mechanical cost ~ —0.001(0. 000) **

kb B L 2 75 A ALFFE Machine road 0.026(0.021)

AR R R AN A7 Subsidy 0. 000(0. 000) “**

2R A BT BUR Penalty —0.034(0.034)
Ay i #8725 B Province FiR 4

FeA i Observations 897

0.002(0.019) 0.008(0.019) 0.005(0.018)
—0.118(0.082) —0.198(0.081) ™
—0.114(0.067) * —0.191(0.067) "
—0.060(0.023)"  —0.070(0.025) ™ —0.076(0.025) "™
—0.001¢0.001) —0.001¢0.00D) —0.002(0.001)
0.008(0.003) ™ 0.009(0.003) ™ 0.011(0.003)
—0.029(0.036) —0.021(0.03D) —0.031(0.035)
0.086(0.049) " 0.067(0.042) 0.072(0.044)
—0.000€0.000) ™ —0.000¢0.000) "™ —0.000¢0. 000) ™"
0.026(0.008) " 0.029(0.008) ™ 0.028(0.008)
0.0167(0.010) 0.0138¢0.011) 0.0203(0.011) "
0.001(0.001) 0.002(0.001) ™ 0.002(0.001) ™"
0.179(0.054) 0.175(0.051) ™ 0.162(0.046) "
—0.001¢0.000) "™  —0.001¢0.000) ™  —0.001C0.000) ™
0.024(0.020) 0.023(0.019) 0.020(0.019)
0.000(0.000) ™ 0.000(0.000) " 0.000(0.000) ™

—0.034(0.034) —0.036(0.035) —0.035(0.033)

A ARt A AR
897 897 897

TE e e oo SRRIRIRAE 1026520 A0 MK L RE . 55 NEF R B ARMEBR.

Note: * , ¥% and *xx represent significant levels at 10% .5% .1% ,respectively. The number in parentheses is Std. Err.
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Table 4 The effect of perception of extreme weather events on farmer’s

willingness to adopt conservation tillage

AR 44 R

Variable name

I Xof 25— % A A

Complementary

Logit 15 %

Logit model
log-log model

SRR 35 KR 2~ 4 AR R — I

Once every two to four years

BRI i R 4~ 6 AR —I

Once every four to six years

TR 3 R AR, 6~8 4F R AE—K

Once every six to eight years
TR 31 KA R AR

Extreme weather events occur irregularly
PE5] Gender

EWE Age

Z#H H ¥ Education

SN AR N REL Training

BB A A E4L Cooperatives
FHEW A K- Income

FEEN H Family size

Sh i1 55 T A% Migrant workers

RAE IR Arca
Brbrh R4 10/ Bg Land type
BUBAE L IR 55 54 3% F Mechanical cost
B A B 3 2 75 45 HLBFE Machine road
Bl SCHF ORI AN B AL Subsidy
LA AL B Penalty

B {3 AL i Province

FeAS i Observations

—0.033(0.025) —0.037(0.026)

—0.014(0.049) —0.040(0.047)
—0.118(0.016) ™ —0.123(0.015) ™
0.027(0.026) 0.033(0.027)
0.000(0.000) ™ 0.000(0.000) "
—0.054(0.023) —0.065(0.025) ™"

—0.000(0.00D) —0.0010.001)
0.007(0.003)" 0.008(0.003) ™
—0.024(0.030) —0.024(0.030)
0.096(0.047) ™ 0.075(0.042) "
—0.000€0.000) ™ —0.000¢0.000) ™
0.024(0.007) ™ 0.024(0.008) ™
0.012(0.010) 0.012(0.01D)
0.001(0.000) 0.002(0.000) ™"
0.185(0.055) 0.173(0.049)
—0.000(0.000) ™ —0.000€0.000)
0.019(0.020) 0.016(0.019)
—0.037(0.033) —0.039(0.033)
R R
897 897

NEMFAEAL. ZHERENRBEENIE, X
W32 0 22 20 B AR P AR TR AP PR B L i B
SR . TR S AR A A A X — A X P R
BRI BB 7E 100 gt K F B %R
IE R USRS A A AL A A E . Sl
A VEAR A S A TR R R g PR E R . TR

F10 A B+ 5 VR A B B T e s R 119 L B A8 AN Y
RE % 38 AR B 22 8] A9 A ) J 3 BE DR IE 15 8 1y B ik
R A M L AR S 2 AT e T ARG AR PR
ORI PEBE AR (9 5 S B AT D A K 1) 82 0, 3% T o A
T FR A L A 7 R O 3 1 B0 A 9 R i . B
SR PR AP AU B 0T A R A SR AR AP PR B A A X
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MM LE 10053k ERFRIE, X—45 50
AR — B A A B 5 e B BE R R B ot
SERFORAP AN I XA 7 SR FOR I P BV A 5 52 o 7
LA EER

4 ER5HR

e HEAC R R ORI PR R IR R I B B 4
AR BA B B S A HE R PR B E R AR
PEBEVE b R E R R IR BB ROR . AT
ZTIR A R R 37 R BE AR B R 191 B0 B R i [
R MW B R PPERHE R . SRR 2
A SCHRAE 23 M 4% 7 2R F AR AP PE B SR B9 52 0 [ 3%
If L AU R AW . AR T AR AR R S
A0 i R PR A B 5 R AT R LTI A XY
897 J1 YA I A KA L R A O B R Logit B
I X R BB R S A 1 A PR AP PR B SR I
P8 2 M PR 3R R A S T AR 0 A i R R RO L R
Jr R BEWCANS FEAR PR R B A . AT
FAFEN S5 T B

B — o 2R O A S R R RO S R 0T
AR AR RO IE AR R BORE L S b R
PEAG IR 3 20 70 A 7 XA i K R FF AR GRS,
W SN R F R R AR KR AT A EE L TA
R i R 6~ 8 AR R — IR R PN B
KRG PERE A B . X S g iR R WA R IR
FVEBE B9 05 I 52 B A S R R O R A R Y R
Wi o B A RN S R R R AR R A A
W ASZ B IR R B0l T B R A g H
DAy SR A IR U 7 [ AR SR 8 A i R A
R BREAR A P ARBT R A B L R AR I
AR SRRV RS . = R
FHZ B AR RS IR A AL e AR
A F R F AR AP PR A 1 2 S B AT W] B B9 O 1) 5
R Z B L AT SR A VR i i AU R
(A P AR OR3P PR AR A b i) B S B 5

ST UL DR ASIE AW SE A DU BRI
o5 — s SEBUNA R 23 R AR A P A AR 2 SR A
PRAPPERFE A B HOAR Al F AR HE ) B0 A AR
A KRR A L X R AT T ol i 2
T8 A% 388 A AR B S A PR PR B A OGN 2 L 2 i
A FF K Z A SCHR R B IR T EL L Al B R
JRR DS A AR 1T AR | SR B WA K R AR A
H 0GR LT AT R B I LSS B R P Y

AR . B R RO A AR DR BAT R
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BT /N A RO U — R B R P
IR RS Y fiE

S EZ L #E  References

[1] T4 K, % F M0, Rozelle S. 8] i 38548 7 18R 15 B A
B SR < S R Y SERE R 7 (). e R 24, 2009, 31(4) - 641-
647
Wang J X,Zhang L. J, Huang J K, Rozelle S. The adoption of
conservation agricultural technology in the Yellow River Basin:
Empirical research on the influential factors[ J]. Resources Science ,
2009,31(4):641-647 (in Chinese)

(2] wmesC Ay BT, o A0, B 2 4. DRI PRV & 7 m ik & LT .
Al LA 2 4 . 2013 ,44(6) :35-38
Gao H W,He M, Shang S Q,Fang X Q. Conservation tillage,
high yield and high efficiency system[]]. Transactions of the
Chinese Society for Agricultural Machinery »2013,44(6) ;35-
38 (in Chinese)

(3] ZIL.EERRE . RIOE . AR SR AE. Ao P AR 4 M BV BRI AT
R R 2 3 T8 - m R 476 R PR AT A R
Z235,2017(1) :44-57,94-95
Li W,Xue C X, Yao S B,Zhu R X. The adoption behavior of
households ”  conservation tillage technology: An empirical
analysis:Based on data collected from 476 households on the
loess plateau[ J]. Chinese Rural Economy ,2017(1) ;44-57,94-
95 (in Chinese)

[4] Giovanni T, Simone D S, Sigura M. Conservation tillage
mitigates the negative effect of landscape simplification on
biological control[J]. Journal o f Applied Ecology.2016,233-
241

(5] ZI. AR, B AREAE. R P EE AR RS 5 -
AR Ok B R R P A IEE [T, IR AL, 2017, 39
(7):1259-1271
Li W, Xue C X, Yao S B, Zhu R X. Conservation tillage,
cropping systems and land productivity for households on the
Loess Plateau[ ] |. Resources Science ,2017,39(7):1259-1271
(in Chinese)

(6] E4E. KM Ry EPEE AR LA™
i SUERF 5L (1], #2010, 22(6) : 77-84

MR« ]

Wang ] X, Zhang L J. Impacts of conservation tillage on
agriculture: Empirical research in the Yellow River Basin[]].

Management Review ,2010,22(6) :77-84 (in Chinese)



196

bR R R R

2019 4 55 24 &

[7]

(8]

9]

[10]

[11]

[12]

[13]

LR XA BRG0P AR AP A R SR 98 AT O S
M HLE B FELT]. BB, 2018, 32(5) 1 18-23

Tong H Z, Liu W. Influence mechanism of policy mix on
farmers’ adoption behavior of protective cultivation technology
[J]. Soft Science. 2018,32(5) :18-230 (in Chinese)

BRI A B AR L . R A P X HLAR AL £ P B
AREFAFRFFELT ] AR AL 2 4. 2016, 37(10) : 214-220
Wei S L.Yang Y S.Wang H N. Cognition research of behavior
choice on adopting mechanization conservation tillage
technology of corn farmers[]]. Journal of Chinese Agricultural
Mechanization ,2016,37(10) :214-220 (in Chinese)

AR ORIE R ENZE. AR 6 st B 8 DR o PR AT S F 5
T R AR A T AR PR A R SEE AT LT ] R R 23
2017(11) :80-91

Li R Y,Chen Y J. Farmland protection and utilization behavior
in typical black soil region of northeast China;Based on survey
of farmers in Heilongjiang Province[J]. Journal of
Agrotechnical Economics,2017(11) :80-91 (in Chinese)

o ) L B AT SRR B AR BT A P g A 7 Y
BB LR oLl ] A - B 5 5L,
2017,27(8) :78-89

Zhang T C, Yan T W, He K, Zhang J B. Impact of capital

’ in green

endowment on peasants’ willingness to invest
production: Taking crop straw returning to the field as an
example[ J]. China Population * Resources and Environment ,
2017,27(8):78-89 (in Chinese)

R R AR PR 22 AR T ORRAR DR M A B AT JE 1 5
PR3 HrLI ] P L R MR8 K% 2 i - R 2 B2 L 2018, 18
(1).115-123

Cao H, Zhao K.

Influencing factors of grain farmers’

willingness of arable land conservation input: Based on
perspective of intergenerational differences [J]. Journal of
Northwest A&F University : Social Science Edition. 2018, 18
(1):115-123 (in Chinese)

Wt BIF Tl . b A P R v B A A B
W] < & U 4 i e 1) SE R S LT ] Aol AR B 5, 2017,
38(6):946-954

Yang L, Lv K Y, Yan J Z. The impact of land transfer on
conservation tillage investment of farmers: An empirical study
based on sectional data of four provinces[]J]. Research of
Agricultural Modernization, 2017, 38 (6). 946-954 (in
Chinese)

AW SR B W B AR R o AL A TR S TR Ak R
PVER R BOR SR G817 o 5 00 PR 3R SEREAF 5T < B T M 4L TR A

[14]

[15]

(16]

[17]

[18]

[19]

[20]

A 2 R L 0. Al AR F S . 2015, 36 (4) :624-629

Zhu M, Qi Z H, Luo L N, Huang J, Li X R, Zhang D M.
Empirical analysis of influencing factors of the adoption of the
conservation tillage technology by different types of rice farms:
Case study of rice farms in Hubei and Jiangsu provinces[ ] ].
Research of Agricultural Modernization, 2015, 36 (4): 624-
629 (in Chinese)

Intergovernmental Panel on Climate Change. Working Group
I1I. Climate Change 2014 . Mitigation of Climate Change :
Chapter 8: Transport: Final Dra ft[M]. DOI; 10. 13140/2. 1.
4480. 3521

BN oS A R IR R o EE AR X (R R A IR I | 7 -3
2002(4) :4

Wang L N. Discussion on promoting mechanized conservation
tillage in northern areas[ J]. Hebei Agricultural Machinery
2002(4) ;4 (in Chinese)

Di Falco S, Bulte E. The impact of kinship networks on the
adoption of risk-mitigating strategies in Ethiopia[ J]. World
Development ,2013,43(3) :100-110

e, XA ) S R S R A o A
AR P A AT O« TR AR P Y OB R (T ], P E AR
FWEE,2018(4) 1 74-85

Feng X L,Liu M Y,Chou H G,Huo X X. The impacts of asset
specificity on specialized farmers’ adaptation to climate
change: Evidence from apple farmers in Shaanxi Province.
China Rural Economy ,2018(4) :74-85 (in Chinese)

FERIRE RS T et SRR G B A X 9 20 7K R 7= o2 45 2
HISEIE S AT« B T 4 48 1080 ASFEAR M PR HFECHE LT ], A AR B8
4% ,2017,32(6):1016-1028

Tang L. Q,Zhou J H, Yu X H. The impact of conservation
tillage on reduction in rice yield loss: Evidence from 1080
Chinese rice farmers[]]. Journal of Natural Resources[]].
2017,32(6):1016-1028 (in Chinese)

BRI ¥y, F R R AN R A KT B AR B A 3 T - e
A% SR 5 X 35 7 A i SR JH B 52 ) < BE T A I 9 A8 A P R AR
A B SEUE M BT L] ARl B R 2295 . 2016 (11) :24-33

Hou L L, Wang ] X, Huang J K. Farmers’ perception of
extreme drought events and their impact on adaptation
measures[ ] |. Journal of Agrotechnical Economics,2016(11)
24-33 (in Chinese)

BT, L4 ER R, HRE. 10T E w2 5K
T B R < AN ) WS A R A3 o i SR T B R 7 T 17 22 L .
FE M - WIS REE,2018,28(1) :124-133

Yang Y, Wang J X, Hou L L., Huang J K. Extreme drought



5 10 1]

P A A R IR 5 A K ST X AR R B A SR T A R

197

[21]

[22]

(23]

events and rural poverty: Differences on farmers adaptive
behavior and production impacts among different income
groups in North China Plain[J]. China Population * Resources
and Environment ,2018,28(1):124-133 (in Chinese)

JELTE L, R RRE 2R Bl R X A0 A A 1 A Ml A 7 T BUAF 5 it
(I E AT L4 . 2015(3) : 74-86

Zhou J H, Tang L Q, Li K. Advances in research on
agricultural production transformation in response to climate
change[ J]. China Rural Survey,2015(3) :74-86 (in Chinese)
SRR L R0 FF o 8 AR A X K R BT R 2 A Y S T B K
R X 1063 AR P 2 LT . W7 V0K 2 2 4. A SCHE & R
L, 2017,42(2) :148-160

Zhou ] H, Liu Q, Wang Y. The impact of climate change on
quality and safety of rice:Based on the survey of 1063 farmers
in main rice production region[J]. Journal of Zhejiang
University : Humanities and Social Sciences,2017,42(2) ;148
160 (in Chinese)

BV SR R LSS AR RO M 78 Ak 1 A B 3
(1] s E AR AT 2355 . 2010(7) - 75-86

Lv Y R.Chen S F. Farmers’

N AT 43 AT

cognition and adaptive behavior

[24]

[25]

[26]

[27]

analysis of climate change[ J]. Chinese Rural Economy ., 2010

(7):75-86 (in Chinese)

1 B o CR B PE R I LML b st b B R K 2 R A
2011
Gao W S. Conservation Farming System in China M].

Beijing : China Agricultural University Press,2011 (in Chinese)
Fuglie K O and Kascak C A. Adoption and diffusion of natural-
resource conserving agricultural technology [ J]. Review of
Agricultural Economics,2001,23(2) :386-403

Mo, T & 28 U5 2% & Stata i H LM, db 50w S 80F At
2015

Chen Q. Econometrics and Stata Applications [ M ]. Beijing:
Higher Education Press,2015 (in Chinese)

M E/NE P R BB S TR PS5 6 EE T HAW
7R F 5 L) R e SRR LT ). A B 5, 2015(7) . 82-97
Wen T, Wang X H, Yang D, Zhu J. Farmers participate in
cooperative economic organizations, behavioral characteristics,
interest mechanisms and decision-making effects in the new

situation[ J]. Management World ,2015(7) :82-97 (in Chinese)

TERE. L5



