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Empirical analysis of farmers’ adaptation to climate change in southern
rice areas of China
— Based on household survey data in Jiangsu and Anhui Provinces

WU Tingting
(School of Business, Nantong University, Nantong 226019, China)

Abstract Agricultural production conditions have undergone major changes because of climatic change. This has threatened
not only food security, but also the farmers’ income. This study investigated the characteristics of household heads, families
and social capital, which influenced farmers’ adaptive behavior to climate change, in order to understand famers’ adaptive
behavior to climate change and provide a reference for government to make policy scientifically. In this study, rice producing
areas of Jiangsu and Anhui Provinces were investigated through interpersonal interviews of 364 households. Using the Poisson
Regression model in STATA statistical software, the paper analyzed the factors influencing the farmers’ adaptive behaviors to

climate change. According to the survey data, adaptive measures to climate change most likely used by farmers was planting
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excellent rice varieties, which was orderly followed by turning to off-farm employments, repairing irrigation channels,
changing irrigation frequency, adjusting planting and sowing time, buying agricultural insurance, adopting conservation
farming techniques, diversified planting, adjusting fertilizer and pesticide application pattern and switching to other crops. The
number of adaptive measures taken by farmers ranged from 0 to 8, with an average of 4.49. The main reason for giving up
taking adaptive measures to climate change for famers was high costs, followed by unawareness of any adaption methods and
labor shortage. Model results indicated that the gender and education of household head, family size, income structure,
planting scale, social capital, meteorological information and agricultural extension services significantly impacted the
adaptive behaviors of farmers to climate change. In order to enhance the adaptive capacity of farmers, it was essential for
government to increase agricultural subsidies, improve agricultural insurance, rural infrastructure and transfer of arable land,
guarantee food purchase price, and strengthen agricultural technology extension system. Furthermore, the farmers should to
strengthen themselves through the construction of social network, social trust and social norms, which also contributed to
enhance their ability to cope with natural risks.

Keywords Climate change; Peasant household; Adaptive behavior; Poisson regression; Southern rice areas of China

. [8] [9]
s S Probit Heckman
15%~26%, 2%~15%, ,
12%~23%, 6%~18%!" ,
CO, , 2020
53% 11.3%  10.2%, 2030 ,
5%~10%" ,
1 C 2.52%~3.48%, ,
10 mm 0.40% ,
, Maddison[s] Heckman 1 EEi’ME?&&ﬁﬁ?ﬁﬁiiﬁ
1.1
9 ( ) b
: Nhemachena [© Probit
[10]
Wang 7 28 8405 ; ,

http://www.ecoagri.ac.cn



1590 2015

23

. G()

; H(0)

16l 1.2

Nhemachena ' 0]

max H = E.[UW)I=E, {U[p(f (m)+g(2)é —w(m+z) - rz]}

(D 1.2.1
m+z=x, O=f (m)+g(2)é
H , E. i
, U , W
, 0 m oz ’
(
x)
S (m)
R g(2)e, e w
, T
> P
’ 1.2.2
p1g(m)e(Z)—(wtrym = p, f(m)—wm (2) ’
2 g(m)  fim)
> P1 Po
;om ; e2) ’
Z
, é(Z)[0,1] 1.2.3
> P17Po,
2)
a(z) = Dol )
Pog(m) (
3) ,
s Deressa
e(2) ,
e(Z)=F{G(I), H(0)} Q)

http://www.ecoagri.ac.cn

Nyangena

[13]

[12]

[14].

Nhemachena

, Wegayehu

>

>

Maddison™

[11]

1 Deressa

(el

[13]



12 : 1591

1.2.4 Deressa [ ,
1 128
[5-6]
Aymone!'?!
R Deressa !
[13]
[9]
1.2.5
[17]
1.2.9
[18]
> Nhemachena 9
Deressa (13]
[9,13] ’
’ 1.3
[8] [9]
1.2.6
(13 ( ) 2 R
07 peder 1
; Deressa [13]
, 10,
1.2.7 >
3 B s
1, : 2, , Maddison™
; 3, Deressa !
[20] [91
1

http://www.ecoagri.ac.cn



1592 2015 23

F1 RPEESEREURRRAEDATEMNBETEMNZIR. EXRAHZIDT 6
Table 1 Name, definition and expected impact direction of dependent and independent variables in the decision model of farmers’
adaptive behavior to climate change

Variable name Variable definition Expected impact

direction
) [0, 10]
Adaptive behavior The number of adaptive measures to climate change (item), value interval is [0,10]
Age () Age of the head of household (years old) Positive
Gender : =0; =1 Gender of the head of household: male=0; female=1 Positive
Education Years of education (year) Positive
Family size () Family population (person) Positive
. . . Negative
Income structure Proportion of non-farm income to total household income (%)
Planting scale Planting scale of rice (hm?) Negative
. . o =0; =1 .
Social capital . . Positive
Whether neighborhood help each other in the busy season: no=0, yes=1
o =0; =1 e
L. . . Positive
Meteorological information Whether listen to weather forecasts frequently: no=0, yes=1
Agricultural i s =l Positive
gricultural extension Whether received agricultural extension services: no=0, yes=1

services

" . s s 91.0%
2 HERIERERGT
2.1 ,

2013 7 ’

2011 R 2.2
2.249x10° hm®> 1.864x10 t, 22.1
7.5%  9.3%; ,

2.230x10° hm? 1.387x107t, ,
7.3%  7.0% 400

200 200 15 ( 2) ,
() 18 (), , )
364 172, 192, ,

x2 M EARBXRNEMEREN SET UK P ERE LA
Table 2 Numbers and proportions of peasant households taking various measures to adapt to climate change in rice areas of Jiangsu
and Anhui Provinces

Adaptive measure Households Percentage Adaptive measure Households Percentage
P number (%) P number (%)
L 36 9.89 L 198 54.39
Switching to other crops Changing irrigation frequency
. . L 314 86.26 . 213 58.52
Planting excellent rice varieties Repairing irrigation channels
85 23.35 justi ili ici 84 23.08
Diversified planting Adjusting fe':rtll'lzer and pesticide
application pattern
Adjusting planting and sowing 168 46.15 Adopting conservation farming 132 36.26
time techniques
. 267 73.35 . . . 139 38.19
Turning to off-farm employments Buying agricultural insurance
1, 1 Because of more than 1 measures were adopted by peasant

households, the total of percentage is higher than 1.
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Table 3  Statistical analysis of the characteristics of peasant household head, family, and social capital in rice areas of Jiangsu and
Anhui Provinces

Variable name Sample size Mean Standard deviation Minimum Maximum
Age 364 47.46 7.98 20 67
Gender 364 0.09 0.28 0 1
Education 364 7.78 3.02 0 12
Family size 364 3.98 1.06 3 8
Income structure 364 0.54 0.21 0 0.90
Planting scale 364 0.32 0.17 0.07 1
Social capital 364 0.28 0.45 0 1
Meteorological information 364 0.63 0.48 0 1
Agricultural extension services 364 0.41 0.49 0 1
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Table 4 Empirical analyses of farmers’ adaptation to climate change in rice areas of Jiangsu and Anhui Provinces

z
Coefficient Standard error Z value Significance
Age 0.021 0.083 0.25 0.800
Independent variables Gender 0.003 0.004 0.95 0.343
Education 0.014 0.008 1.66 0.097
Family size 0.039 0.027 1.43 0.153
Income structure -0.682 0.136 —4.99 0.000
Planting scale 0.300 0.135 2.25 0.024
Social capital 0.113 0.062 1.82 0.069
Meteorological information 0.104 0.053 1.95 0.051
Agrlct}ltural extension 0218 0258 430 0.000
services
Log-likelihood -685.126
Significance test Chi-square value 131.39
Significance level 0.000
4.3%; s
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2 b
s 10.4% ,
2 b
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