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Based on the Investigation on 515 Farmers
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Abstract Based on social capital theory, related factors of three dimensions ( structure dimension, cognition dimension and relation dimen-

sion ) of farmer social capital are taken as independent variables, and famer’s willingness to cooperatively supply agricultural disaster reduction

public goods is taken as dependent variable. Taking 515 farmers in 27 villages of Hubei Province as investigation objects, the influence of farm-

er social capital on cooperative supply willingness of agricultural disaster reduction public goods is explored by Logistic regression model. Re-

search results show that social solidarity, common value concept, social trust and reciprocal content have positive impact on farmer’s willingness

of cooperative supply, while annual household income, number of agricultural disaster reduction public goods and social network have negative

impact on farmer’s willingness of cooperative supply.
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1 Introduction

According to the information of website for Ministry of Civil Affairs,
there were 186.203 million people affected by various natural disas-
ters in 2015, and the affected area of agricultural crops reached
21769.8 x 10" hm’, in which there was 2232.7 x 10’ hm’ of harvest
failure, and direct economic loss reached 270. 41 billion yuan.
Therefore, prevention and management of agricultural disaster are
very important in rural construction process. But seen from whole
countryside , supply of disaster reduction public goods still has many
problems: total shortage, lagged watch and low efficiency. It is be-
cause of China’s supply system from top to down, that is, country
decides the number and species of public goods, and it lacks de-
mand expression mechanism taking farmer’s will as decision princi-
ple, causing that supply does not match with demand!"’. After ex-
periencing low supply efficiency of rural public goods by market and
government, its supply transforms from government led to farmer in-
dependent supply. By comparing supply efficiency of public goods
by government and person, Zheng Shuyao approved the necessity of
private supply of public goods, and obtained feasibility of private
supply”” . Therefore, it has extremely important theoretic and actual
significance to study the influence factors of farmer social capital on
cooperative supply willingness of agricultural disaster reduction pub-

lic goods under the above background.

2 Literature review
At present, there is clear definition on agricultural disaster reduc-
tion public goods in academic circles. Yan Fengxian et al. thought

that agricultural disaster reduction public goods indicates the pro-
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vided rural public product or service to defense agricultural natural
disaster and avoid agricultural risk in rural community range"’’.
Based on previous opinions, in this paper, agricultural disaster re-
duction public goods is defined as rural common product or service
which is used to rationally avoid agricultural risk and decrease loss
brought by agricultural natural disaster in rural region. The defini-
tion of social capital mainly contains two kinds: Bourdieu’s " re-
source theory" and Coleman’s resource element theory. In this pa-
per, social capital is defined as the ability of obtaining resource
and realizing information share by using connection or social rela-
tionship. Guo Ronghua thought that some performance forms of so-
cial capital are important factors of farmer joining in rural public
goods supply, such as transparency of public expenditure, farmer’s
trust degree on other villagers, and surrounding resident joining in
supply of public goods'*’. Li Bingbing et al. analyzed the influ-
ence of social capital on farmer’s behavior, and result showed that
farmer’s social capital is conducive to promoting farmer joining in
supply of rural public goods”'. There are more researches on sub-
division dimension of social capital, but there are fewer researches
on subdivision of three dimensions of social capital. Based on the
existing results, selecting typical three-dimension framework of so-
cial capital proposed by Nahapiet et al. , namely structure dimen-
sion, cognition dimension and relation dimension'’ | and starting
from the angle of cooperation, the influence of social capital on co-
operative supply willingness of agricultural disaster reduction pub-
lic goods is studied. Dyer et al. proposed that connection is re-
finement embodiment of social capital, and it is because that so-
cial connection of network member could realize information share
and promote information communication among members . The
research of Adler et al. further showed that the closer the
population’s connection, the more the potential information com-

[8]

munication Seen from cognition dimension of social capital ,



Jiarui XU et al. Study on the Influence of Farmer Social Capital on Cooperative Supply Willingness of Agricultural Disaster Reduction Public Goods 23

Peng Changhong thought that social capital describes same value
embodiment of different individuals on organization task and tar-
get, including common language and equal value concept, and
common will and goal are conducive to promoting cooperation for-
mation'”’. On this basis, cognitive social capital is divided into
four aspects: social trust, common target, common value concept
and social norm. " Network key" used in structure dimension by
Kang et al. ' is used to measure member interaction in relation
dimension. In this paper, social relationship is divided into four
kinds of indexes: interaction frequency, cognition time, close de-
gree and reciprocal service. Bruni et al. proposed that in social
interaction process, people are used to giving feedback to others in
the way they treat themselves, and this interpersonal interaction is
called as " weak reciprocity" , which still corresponds with the
opinion of "rational man" and is a kind of self-interest tenden-
ey, To the 1990s, corresponding " strong reciprocity” started to
appear, and it indicates that two parties A and B select coopera-
tion strategy under repeated game. Therefore, the effect of strong
reciprocity theory restricting cooperation behavior can not be ig-
nored' ™. In this paper, according to social capital theory, by

studying the influence factors of farmer voluntary cooperation sup-

Table 1 Questionnaire content of farmer social capital

ply, suggestions and incentive measures of promoting farmer vol-
untary cooperation supply are proposed, making that farmer plays

a role in the process of offering disaster reduction public goods.

3 Data source and variable selection
3.1 Data source Data are from three counties of Hubei Prov-
ince, with developed agricultural economy but frequent natural
disaster, and they are Yiling District of Yichang City, Suixian
County of Suizhou City and Xishui County of Huanggang City. The
three counties are respectively in west, middle and east Hubei
Province, with certain regional representation. According to the
affected situation, three towns are selected from each county, and
three villages are selected randomly from each town for investiga-
tion. There are 540 copies of questionnaires collected from 27 vil-
lages. After ridding invalid questionnaire, 515 copies of effective
questionnaires are obtained, with effective rate of 95.37% .

3.2 Variable selection (i) Explanatory variables. In this pa-
per, farmer social capital is divided into three dimensions; structure
dimension, cognition dimension and relation dimension. According

to the three dimensions, questionnaire is designed (Table 1).

Farmer social capital dimension

Question

Structure dimension

Q7 Your communication degree with relatives

Q8 Your communication degree with village cadres and collective

Q9 Your communication degree with neighbors

Q10 Your communication degree with farmers with noble character and high prestige

Q11 Your communication degree with agricultural organization

Q12 Your communication degree with family members

Q13 Your understanding degree on one thing and one discussion of rural public goods financing

Q14 Your joining frequency in one thing and one discussion

Q15 Payment frequency of one thing and one discussion

Q16 If you take part in one thing and one discussion, the frequency of expressing real advice and opinion

Q17 If you propose opinion, is your opinion often adopted

Cognition dimension

Q18 How is organizational mobilization power of your village collective

Q19 How is collective honor and cohesion sense of your village

Q20 If your village is neighborhood unity and has high well-being sense

Q21 Your trust degree on neighbors
Q22 Your trust degree on relatives

23 Your trust degree on village committee and cadres

(24 Your trust degree on farmers with noble character and high prestige

Q25 Your trust degree on agricultural organization

26 Your trust degree on family members

Q27 Your trust degree on ordinary people

(28 Your trust degree on stranger

Relation dimension

29 Help frequency of relatives and friends when family has a happy event

Q30 Help frequency of relatives and friends when farming is busy

Q31 Help frequency of relatives and friends when building house

(32 Frequency of you helping when people have a contradiction

Q33 Frequency of you helping when people make a decision

Q34 Villager’s respect degree on you

Q35 Your joining frequency if village has problem to be solved

Q36 Joining frequency in village collective activities

Q37 Joining frequency in village cadre election

(38 Your proposing frequency when village public affairs are made decision
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(ii) Interpreted variables. Firstly, Q39 farmer’s willingness
of cooperative supply, that is, if farmer is willing to supply disas-
ter reduction public goods with other farmers, and if farmer is will-
ing to encourage surrounding farmer for cooperative supply. Sec-
ondly, Q40 if you agree that public goods supply is every farmer’s
duty. Thirdly, Q41: if you agree that farmer participation could
improve supply level of public goods.

(ii1) Control variables. Control variables contain Q1 farmer
sex, Q2 farmer age, Q3 if engaged in agricultural production ac-
tivity in full time, Q4 culture degree, Q5 annual household in-
come, Q6 if village has agricultural disaster reduction public
goods.

According to elaboration of theoretical part and selection of

above variables, theoretic model is established (Fig. 1).

4 Empirical analysis
4.1 Reliability and validity analyses

a coefficient calculation method is scientific, the manner is used

Because that Cronbach

to measure credibility of the questionnaire. After credibility analy-
sis on all indexes, it is obtained that Cronbach o coefficient of

structure dimension is 0.775; Cronbach « coefficient of cognition

ingness is 0.9, which is all more than 0.7. It shows that the sur-
vey data have very good credibility, and questionnaire has higher
reliability. Next, validity of structure dimension, cognition dimen-
sion, relation dimension and cooperative supply willingness is ana-

lyzed, and structure rotation component matrix is made.
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Fig.1 Theoretic model

(1) Validity analysis of structure dimension. Validity test is
conducted on the questionnaire, and its validity is tested. By
SPSS19, factor analysis of all indexes is conducted. It is obtained
that KMO value of social structure is 0.777 >0.5, and P value of
Sig test is 0.000 <0. 01 (Table 2). It illustrates that the ques-

tionnaire design is relatively rational, and validity feasibility is

dimension is 0.783; Cronbach o coefficient of relation dimension higher.

is 0. 870, and Cronbach a coefficient of cooperative supply will-

Table 2 Rotational component matrix of structure dimension

Item 1 2 3
Q7 Communication with relatives -0.065 0.776 0.147
Q8 Communication with village cadres 0.077 0.436 0.548
Q9 Communication with neighbors 0.023 0.736 0.231
Q10 Communication with authoritative peasants -0.019 0.051 0.885
Q11 Communication with agricultural organization -0.118 0.088 0.852
Q12 Communication with family members -0.086 0.768 -0.045
Q13 Understanding degree of one thing and one discussion 0.737 0.121 -0.093
Q14 Participation frequency in one thing and one discussion 0.893 -0.014 -0.024
Q15 Payment frequency 0.862 -0.238 -0.091
Q16 Frequency of expressing opinions and suggestions 0.871 -0.157 0.009
Q17 Opinion be adopted 0.763 -0.072 0.063

Factor 1( A1) has higher load on Q13, Q14, Q15, Q16 and
Q17, and these factors are all related to social system of village.
Therefore, factor 1 could be named as social system of village.
Factor 2( A2) has higher load on Q7, Q9 and Q12, and they are
communication degree with relatives, communication degree with
neighbors and communication degree with family members. There-
fore, factor 2 could be named as social network. Factor 3 (A3)
has higher load on Q8, Q10 and Q11, and they are communication
degree with village cadres and village collective, communication
degree with farmers with noble character and high prestige and
communication degree with agricultural organization. Therefore,
factor 3 could be named as social solidarity.

(i1) Validity analysis of cognition dimension. Using above
validity analysis and rotation component matrix, it is clear that
KMO of social cognition is 0. 735 >0. 5, illustrating that factor

analysis of the investigation could be accepted, and it is suitable

for conducting factor analysis. Additionally, Sig =0.000 <0.01,
illustrating that correlation coefficient matrix of factor is not unit
matrix, which could extract the fewest factor and explain most of
variance, with significant correlation. Factor 4 (A4) has higher
load on Q18, Q19 and Q20, and they are organization mobilization
ability of village cadres, community cohesion and neighborhood
unity. These factors are all related to resources owned by the com-
munity. Therefore, factor 4 could be named as community norm.
Factor 5(AS) has higher load on Q21, Q22 and Q26, and they
are trust on relatives, neighbors and family members. Therefore,
factor 5 is named as social trust. Factor 6( A6) has higher load on
Q23, Q24 and Q25, and they are trust on village cadre, authorita-
tive peasant and agricultural organization. Therefore, factor 6
could be named as common value concept. Factor 7 (A7) has
higher load on Q27 and Q28, and they are trust on stranger and

ordinary people. Therefore, factor 7 could be named as stranger
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joint.

(ii1) Validity analysis of relation dimension. By validity anal-
ysis and rotation component matrix, it is obtained that KMO of so-
cial relation is 0. 841 >0.5, illustrating that factor analysis of the
investigation could be accepted, and it is suitable for conducting
factor analysis. Additionally, Sig =0.000 <0.01, illustrating that
correlation coefficient matrix of factor is not unit matrix, which
could extract the fewest factor and explain most of variance, with
significant correlation. Factor 8 ( A8) has higher load on Q29,
Q30, Q31, Q32 and Q33, and they are help frequency of relatives
and friends when family has happy event, help frequency of rela-
tives and friends when farming is busy, help frequency of relatives
and friends when building house, your help frequency when other
people have a trouble and make a decision. These factors are all
related to resources owned by the community. Therefore, factor 8
could be named as reciprocal content. Factor 9 (A9) has higher
load on Q34, Q35, Q36, Q37 and Q38, and they are villager’s re-
spect degree on you; your participation frequency if village has a
problem to be solved; participation frequency in village collective
activity; participation frequency in village cadre selection; your
proposing frequency when public affairs of village are made deci-
sion. Therefore, factor 9 could be named as interaction frequency.

(iv) Validity analysis of cooperative supply willingness.
Using validity analysis and rotation component matrix, KMO of co-
operative supply willingness is 0.754 >0.5, illustrating that factor
analysis of the investigation is feasible, and it is suitable for con-
ducting factor analysis. Additionally, Sig =0.000 <0.01, illus-
trating that correlation coefficient matrix of factor is not unit ma-
trix, which could extract the fewest factor and explain most of va-
riance, with significant correlation. Factor 10 (A10) has higher
load on Q39, Q40 and Q41, and they are if you are willing to join
in supply of disaster reduction public goods; if you agree that par-
ticipation in decision making of disaster reduction public goods
supply is every farmer’s duty ; if you agree that farmer participation
could improve supply level of rural republic goods at certain de-
gree. These factors are all related to farmer’s willingness of volun-
tary provision. Therefore, factor 10 could be named as cooperative
supply willingness. Overall, by exploratory factor analysis on
farmer’s social capital,, 9 influence factors are obtained, namely Y
cooperative supply willingness (Q39, Q40 and Q41), X, social
system of village(Q13, Q14, Q15, Q16 and Q17), X, social net-
work (Q7, Q9 and Q12), X, social solidarity (Q8, Q10 and
Q11), X, community norm(Q18, Q19 and Q20), X; social trust
(Q21, Q22 and Q26) , X, common value concept (Q23, Q24 and
Q25), X, stranger joint ( Q27 and Q28), X, reciprocal content
(Q29, Q30, Q31, Q32 and Q33) and X, interaction frequency
(Q34, Q35, Q36, Q37 and Q38).
4.2 Regression model analysis
nition and relation of independent variable are count type of varia-

Because that structure, recog-

bles, and probability range of each value of dependent variable
(cooperative supply of agricultural disaster reduction public goods
by farmer) is 0 — 1, Logistic regression method could be used to
establish logistic regression model on probability value of depend-
ent variable. In this paper, dependent variable has two value lev-

els. It is supposed that Logistic regression model of dependent var-
iable at the i" level is:

p=F(3) = Fla+gX) ==

=1 J
Zz Il(l

-p;

)ai() + zﬁi])X])
Logistic regression model of the i" level could be set;

z :ln(%) :BIXI +32X2 + +B¢Xi te

i

Here, & is mutually independent random error item with mean of

1-

event occurrence, and indicates occurrence rate of different coop-

0, and i is linear function of X, and . is called as rate of

i

erative supply willingness. X, shows the i" factor of independent
variable, which contains X, social system of village, X, social net-
work, X social solidarity, X, community norm, X; social trust, X
common value concept, X, stranger joint, X reciprocal content
and X, interaction frequency. Besides the 9 independent varia-
bles, there are 6 control variables in this paper, including X,
farmer sex, X, age, X, if engaged in farming in full time, X,
culture degree, X, annual income and X ; disaster reduction pub-
lic goods. B is parameter, and z, is dependent variable, with val-
ue between 0 and 1.

zl

1,willing to participate in cooperative supply
{0 ,not willing to participate in cooperative supply

(i)Model summary. Cox Snell R square and Nagelkerke R
square are used to replace statistical amount of R square in linear
regression. In this paper, Cox Snell R square and Nagelkerke R
square are respectively 0. 190 and 0.272, and fitting degree of the
model is ideal.

(ii) Result test. LR (likelihood ratio ) method is used to
screen independent variable, and the model obtains the same re-
sult by using three kinds of test methods. Zero hypothesis of " Hos-
mer and Lemeshow test" table could fit data well. Seen from Sig
=0.734 >0.5, zero hypothesis is accepted, and it is thought that
the model could fit data well. The probability predicted by "ran-
dom nature of Hosmer and Lemeshow test" table according to tar-
get variable divides result into ten groups. In the column of " to-
tal" | it is observation value of each group. Because that observa-
tion value with same predicted value is divided together, observa-
tion number of each group is not same. Table 3 intuitively reflects
predicted result of the model. It is clear that total of rows 1 -9 is
42, and total of the 10" row is 36, and observed value and predic-
ted value in each row are roughly same. Therefore, it is thought
that the model has good fitting effect.

(iii) Parameter estimation. By combining P value of Wald
test of each parameter in Table 4, the 7 independent variables
passed significance test: annual household income, number of
disaster reduction public goods, social network, social solidari-
ty, common value concept, social trust and reciprocal content.
Therefore, the 7 factors are important indexes affecting if farmer
is willing to cooperatively offer agricultural disaster reduction
public goods.
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Table 3 Model result test

Cooperative supply willingness = 0.00(No)

Cooperative supply willingness = 1.00( Yes)

Group - - Total
Observed value Predicted value Observed value Predicted value
1 28 30.011 14 11.989 42
2 21 21.158 21 20. 842 42
3 17 17.273 25 24.727 42
4 18 14.020 24 27.980 42
5 10 11.213 32 30.787 42
6 11 9.279 32 33.721 43
7 6 7.056 36 34.944 42
8 4 5.371 38 36.629 42
9 5 3.498 37 38.502 42
10 0 1.120 36 34.880 36

Seen from the above researches, annual household income
level X, shows negative correlation with cooperative supply will-
ingness. It is because that income structure of farmer with more
annual household income is relatively diverse. When agricultural
disaster is serious, some loss could be made up from other income
structure. Therefore, its willingness of cooperative supply is smal-
ler. Disaster reduction public goods X5 has significantly negative
impact on farmer’s cooperative supply willingness. For social net-
work X, , when social network of farmer is dense, his channel of
obtaining asset is more, causing that his dependence degree on ag-
riculture is lower, and attention and participation degrees in affairs
related to agricultural disaster reduction are lower. In farmer cog-

nition factors, community norm X, , social trust X5 and common

Table 4 Parameter estimation

value concept X, show significantly positive correlation with coop-
erative supply willingness. It is because that when community
norm is unified and harmonious, village cadres are easy to imple-
ment village norm. When inter-trust degree among farmers is
stronger, and their cooperative supply willingness is stronger.
Same value concept could make that cooperation behavior become
easy. In farmer relation factors, reciprocal content Xg has positive
impact on cooperative supply willingness. For mutual benefiter,
cooperation is powerful means realizing win-win. Therefore, they
could actively seek cooperation with other at each aspect to realize
win-win situation. Thumbing a lift may cause the behavior not fa-
vorable for mutual benefiter and directly cause break of coopera-
tion behavior.

Item Coefficient Standard deviation Wald value df Significant level Exp (B)
X4 Annual household income -0.008 0.006 1.980 1 * 0.992
X5 Disaster reduction public goods -1.577 0.538 8.601 1 % % 0.207
X, Social network -1.037 0.200 26.813 1 Kok ok 0.355
X, Community norm 0.506 0.169 8.993 1 R 1.659
X; Social trust 0.333 0.153 4.745 1 * 1.395
X Common value concept 0.674 0.194 12.050 1 w ok ok 1.962
Xg Reciprocal content 0.362 0.122 8.752 1 ® sk 1.436
Constant -0.106 0.904 0.014 1 0.906 0.899

Note: = * %, * % and * respectively show significance at the levels of 0.01, 0.05 and 0. 1.

5 Conclusions and suggestions
5.1 Conclusions Seen from empirical analysis, annual house-
hold income level shows negative impact on cooperative supply
willingness, that is, farmer’s household income is inversely propor-
tional to cooperative supply willingness of agricultural disaster re-
duction public goods. If having public facility of disaster reduction
belongs to social condition of village, and it has significantly nega-
tive impact on farmer’s willingness of cooperative supply. Farmer’s
sex, age, culture degree and whether engaged in agricultural pro-
duction activity in full time have insignificant influences on
farmer’s willingness of cooperative supply. In the research on the
influence of farmer structure factor on cooperative supply willing-
ness, farmer structure is divided into three factors (social system
of village, social network and social solidarity) by factor analysis.
Only social network passes significance test, and social network
shows significantly negative correlation with farmer’s willingness of

cooperative supply. Social system of village and social solidarity
have insignificant impact on farmer’s cooperative willingness. In
the research about the influence of farmer’s cognition dimension on
cooperative supply willingness, community norm, social trust and
common value concept pass significance test, illustrating that com-
munity norm, social trust and common value concept show signifi-
cantly positive correlation with farmer’s willingness of cooperative
supply, while stranger joint does not have significant correlation.
In the research about the influence of farmer relation dimension on
cooperative supply willingness, farmer relation is divided into re-
ciprocal content and interaction frequency by factor analysis. Re-
ciprocal content passes significance test, but interaction frequency
does not have significant correlation.

5.2 Suggestions

and village community. Town government and village committee of

Firstly, distinguish heterogeneity of individual

rural community should timely register and manage the condition of
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agricultural disaster reduction public goods in village community,
and timely understand farmer’s demand and village community con-
dition, to avoid causing that agricultural disaster reduction public
goods exists but can not be used, thereby causing resource idle and
waste. In addition, it should understand farmer’s demand and use
"an antidote against the disease", and design different excitation
mechanisms to promote cooperation. Secondly, it should enhance
the construction of social network in the cooperative supply process
of disaster reduction public goods. It is suggested that village com-
mittee should organize farmers joining in community activity. Via
these channels, it could enhance connection among farmers and
villages, thereby forming a kind of atmosphere of positive commu-
nication between internal and external. Finally, it should enhance
standard construction power of community, actively maintain and
steady social trust, and strengthen creating win-win value concept.
It is crucial to improve farmer’s cooperation consciousness and en-
hance rural community’s system and norm. It could call out village
elite, farming household or intellect in rural community to set an
example by personally taking part, extensively participate, and
drive other farmers joining in the stream of cooperative supply of
agricultural disaster reduction public goods, thereby establishing

systemic, normal, harmonious and reciprocal rural community.
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cy is not well publicized, the fishermen do not know the content of
the policy, leading to disharmony between the fishermen in the
fishing village caused by subsidies. The fishery diesel fuel subsi-
dies must not be directly allotted to fishing vessels or shareholders
in full amount. Based on the goal of stabilizing fishery production
and increasing fisherman’s income, it is necessary to use the
diesel fuel subsidies for all the traditional fishermen in order to ef-
fectively improve the real income of the fishermen. At the same
time, it is necessary to consider the operation system change in
China’s fishing areas and new fishing village construction needs,
establish the minimum income guarantee system, pension and un-
employment insurance and other social security systems covering

fishermen, and provide certain pension and unemployment insur-

ance for retired fishermen and some unemployed fishermen to

maintain social stability in fishing areas.
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