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Abstract In the absence of formal risk management

strategies, agricultural production in China is highly vul-

nerable to climate change. In this study, field experiments

were conducted with 344 households in Heilongjiang

(Northeast China) and Jiangsu (East China) Provinces.

Probit and logistic models and independent sample T-test

were used to explore farmers’ demand for weather index

insurance, in contrast to informal risk management strate-

gies, and the main factors that affect demand. The results

show that the farmers prefer weather index insurance to

informal risk management strategies, and farmers’ char-

acteristics have significant impacts on their adoption of risk

management strategies. The variables non-agricultural

labor ratio, farmers’ risk perception, education, and agri-

cultural insurance purchase experience significantly affect

farmers’ weather index insurance demand. The regression

results show that the farmers’ weather index insurance

demand and the influencing factors in the two provinces are

different. Farmers in Heilongjiang Province have a higher

participation rate than those in Jiangsu Province. The

government should conduct more weather index insurance

pilot programs to help farmers understand the mechanism,

and insurance companies should provide more types of

weather index insurance to meet farmers’ diversified needs.

Keywords China � Informal risk management

strategies � Natural hazards and disasters � Weather index

insurance

1 Introduction

Climate change is making weather more unpredictable and

extreme weather events, including floods and droughts,

more frequent (National Bureau of Statistics 2020). In

2016, natural hazards and disasters affected 22.65 million

ha of crops in China, of which 2.9 million ha had no har-

vests, and the direct economic loss was RMB1 503.29

billion yuan.2 Rural households are highly exposed to

natural risks. When farmers are adversely affected by

weather shocks, sound climate risk management strategies

can improve livelihoods, contribute to poverty alleviation,

and enable farmers to take production risks (Brouwer et al.

2013; Norton et al. 2014). The combination of climate and

socioeconomic changes will increase the demand for

insurance coverage to limit the impacts of climate change

(Clement et al. 2018).

Farmers’ risk management strategies can be categorized

into informal and formal types. A lack of access to

affordable financial services forces the poor in developing

countries to employ risk avoidance, risk diversification,

and informal risk-sharing practices. Informal risk man-

agement strategies include household savings, borrowing

from friends and relatives, mutual support networks of

neighbors, diversified cultivation, and non-farming activi-

ties (Skees and Barnett 2006; Skees 2008; Akter et al.

2009; Mozumder et al. 2009). In China, farmers mainly use

savings and social networks to manage natural risks. These

strategies are effective at managing idiosyncratic risks that

affect only some families and cause household-specific

adverse shocks (Mosley 2001; Skees 2003; Hoogeveen
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et al. 2004; Clement et al. 2018). However, savings and

other informal risk management strategies may be insuffi-

cient in dealing with covariate risks caused by adverse

weather, risks that influence the income of all rural

households in the same area (Miranda and Vedenov 2001;

Linnerooth et al. 2005; Sawada 2007; Trærup 2012; Sarris

2013; Bogale 2015; Farrin and Miranda 2015).

One of the promising means to ensure the stability of

rural society when faced with natural hazards and disasters

is to establish an agricultural insurance system (Skees et al.

2002; Wang et al. 2011). Since 2004, policy-based, multi-

peril crop insurance (MPCI) has developed rapidly with

government fiscal support in China (Wang et al. 2011; Xiao

and Yao 2019). But the MPCI’s sustainability is plagued by

high administrative costs, moral hazard, and adverse

selection (Berhane et al. 2013; Zhao et al. 2016; Ye et al.

2017). Index-based insurance indemnifies policyholders

based on the observed value of an ‘‘index’’ that is highly

correlated with losses. Weather index insurance (WII) can

avoid some drawbacks of traditional insurance and is more

affordable and easier to administer. It is offered as an

alternative to traditional claim-based insurance in devel-

oping countries (Barnett et al. 2008; Collier et al. 2009;

Hellmuth et al. 2009; Wang et al. 2011; Miranda and Farrin

2012; Sarris 2013; Norton et al. 2014; Ye et al. 2017;

Clement et al. 2018).

Basis risk is an inherent defect of index insurance, and

occurs when there is a gap between the insurance indem-

nity and farmers’ actual losses (Akter et al. 2009; Cole

et al. 2013; Jensen et al. 2016; Marr et al. 2016; Clement

et al. 2018). Basis risk increases farmers’ costs and makes

taking up WII a costly gamble rather than a useful risk

management tool, and is often known as the major obstacle

to the increasing uptake rate of WII (Akter et al. 2009;

Hazell and Hess 2010; Clarke 2011; Miranda and Farrin

2012; Castellani et al. 2014; Jensen et al. 2016). The

effective demand for WII is often limited by the impact of

the basis risk, and considerably lowers the demand for WII

products because the contracts fail to provide protections

against agricultural risks, especially for low-income farm-

ers (Sarris 2013; Clarke and Dercon 2016; Clement et al.

2018; Liu et al. 2019; Xiao and Yao 2019). Therefore, it is

unclear whether farmers prefer to adopt WII or informal

risk management methods.

The decision on purchasing crop insurance is affected by

many factors (Fahad et al. 2018). In China, smallholder

farmers’ knowledge of and experience with agricultural

insurance is very limited (Patt et al. 2009; Ye et al. 2016).

Trust in and familiarity with the local insurance provider

has been shown to be an important determinant of insur-

ance demand (Cole et al. 2014; Karlan et al. 2014; Wang

et al. 2016; Cai and Song 2017). Personal experience with

disaster, perceptions of disaster risk management tools,

government subsidies, and the knowledge of the payout

probability are also main drivers of insurance demand

(Zhang et al. 2015; Ye et al. 2016; Cai and Song 2017; Liu

et al. 2019; Ye et al. 2020).

Some researchers have found that the uptake rate of WII

is quite low as a result of high price elasticity, farmers’

liquidity constraints, and lack of trust in the government or

the insurance company (Binswanger-Mkhize et al. 2012;

Cole et al. 2013; Hill et al. 2013; Cai and Song 2017).

Low-income farmers are not willing to take on the uncer-

tainty associated with WII—they prefer self-insurance,

such as reducing consumption or selling their valuables, to

smooth risk (Clarke and Dercon 2009; Giné and Yang

2009; Kong and Yuan 2010; Turvey and Kong 2010;

Norton et al. 2014; Farrin and Miranda 2015). Household

savings are often used as a popular informal risk-sharing

strategy to smooth consumption when facing uninsured risk

in some developing countries where insurance is costly

(Norton et al. 2014; Farrin and Miranda 2015). Thus,

weather index insurance products should not be examined

in isolation from other risk management tools (Clement

et al. 2018).

The literature on the demand for WII in developing

countries is quite extensive, but research on WII demand

and research that considers the impact of informal risk

management strategies with respect to China is rare. Chi-

nese households have strong saving motives, which may

significantly influence their demand for WII (Zhou 2010;

Nie and Shen 2016). Clarke et al. (2015) and Dercon et al.

(2014) conducted field experiments in Bangladesh and

Ethiopia, where index insurance is offered alongside other

risk management options, to examine farmers’ demand.

Because of different climatic, economic, political, and

institutional conditions, farmers’ participation in agricul-

tural insurance may vary with countries and regions (Hisali

et al. 2011). Further study with Chinese samples is needed.

This study investigated Chinese farmers’ trading off

between formal insurance products (weather index insur-

ance) and an informal risk management method (saving), to

contribute to the growing literature by demonstrating

Chinese farmers’ demand for WII compared with saving.

Which of these two methods is preferred by farmers? What

are the factors influencing farmers’ choices? We explored

these questions by using survey data from field experiments

with households in Northeast China (Heilongjiang Pro-

vince) and East China (Jiangsu Province). The game design

followed the studies by Clarke et al. (2015), Norton et al.

(2014), and Cai and Song (2017). Section 2 outlines the

data and methods. Section 3 presents the empirical analysis

and Sect. 4 a brief discussion.
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2 Methods and Data Collection

This section introduces the study areas, sampling, experi-

ment scenario, and experiment process.

2.1 Study Areas

We collected data through field experiments conducted in

July and October 2017 in Hulan District3 and Mulan and

Tonghe Counties in Heilongjiang Province, and Jurong

City4 and Guanyun County in Jiangsu Province (see

Table 1 and Fig. 1).

The study areas in Heilongjiang Province are within the

main rice growing area, located along the banks of the

Songhua River in Northeast China. They are in one of the

major food-producing regions in China that harvests annual

crops, and rice production is dominant in this area (Lu et al.

2017). In Heilongjiang Province, the per capita arable land

is 6.27 mu (about 0.42 ha).5 Rainfall in the province

averages 721.49 mm annually,6 and its distribution is

uneven throughout the year. Some cultivated lands are

located in hills and are vulnerable to drought disasters; but

the main parts of the cultivated land are located on the

plains, which are vulnerable to floods due to their close

proximity to the Songhua River. In 2013, the study area

suffered a major flood disaster and most households in this

region already took up MPCI to manage agricultural risks,

and are expected to have a deeper understanding of natural

risks and agricultural insurance.

Jiangsu Province is an important area in the reform and

innovation of agricultural insurance in East China, and is

more densely populated with lower per capita arable land

(0.85 mu/about 0.06 ha) than Heilongjiang Province. The

terrain of Guanyun County is mainly plain, and it is a

national commodity grain production base county, mainly

producing grain, cotton, vegetables, and other crops. The

topography of Jurong City is high and flat, in which low

mountain area accounts for 16%, hilly land accounts for

71%, and it mainly produces wheat, rice, and other crops.

The two study areas in Jiangsu Province have abundant

rainfall, at an annual average of 825.5 mm in the province,7

mild climate all year around, and good irrigation conditions

and facilities.

Due to the differences of climate, terrain, and geo-

graphic proximity to river, farmers in the study areas of

Heilongjiang Province face higher flood risks than those in

the study areas of Jiangsu Province. Farmers in Jiangsu

Province are more likely to face high temperature risks.

These differences in geographic location, modes of agri-

cultural production, and frequency of natural hazards and

disasters may lead to farmers’ different demand for WII.

Thus, we chose these two provinces as study areas.

2.2 Sampling

To ensure that the subjects understood the research

experiment context, participants were required to have

more than five years of planting experience, be responsible

for their households’ decision making, and have received

primary education (5 or 6 years). We obtained resident lists

from local officials and chose farmers who met these cri-

teria, then randomly recruited subjects using the list. There

are about 200 households in each village and approxi-

mately 10 households per village were recruited as sub-

jects. A total of 344 sample households were randomly

recruited from 32 villages, and 1,032 sets of observations

were obtained from three rounds of testing weather index

insurance demand (see Sect. 2.4.2 on Weather Index

Insurance Demand) with each of the 344 households.

2.3 Experiment Scenario

To simplify the research experiment, each farmer was

provided with 10 mu (about 0.7 ha) of land and RMB 500

yuan (about USD 75) (after deducting production costs) as

an initial endowment to simulate agricultural production.

To ensure the experimental parameters were close to

reality, the planting costs and income were obtained

through focus interviews in the preliminary research, and

were RMB 600 yuan (about USD 90) and RMB 1,100 yuan

(about USD 165) per mu, respectively. According to local

climatic conditions, a hypothetical rice temperature and

rainfall composite index insurance was designed. The

weather index insurance premium was RMB 25 yuan

(about USD 3.75) per mu after deducting government

subsidies, and the maximum indemnity was RMB 220 yuan

(about USD 33) per mu. The insurance terms followed the

contract of Guoyuan Insurance Company, the first com-

pany to conduct a WII pilot project in China in 2009.

Borrowing money from relatives and friends is prevalent in

the study areas because the ceiling of bank loans cannot

meet the funding needs of farmers and the procedures of

take-out loans are complicated. The annual interest rates of

local rural financial institutions range from 8 to 15%, and

the interest rate was set at 10% in the experiment.

3 A district of Harbin City.
4 A county-level city under Zhenjiang City in Jiangsu Province.
5 Per capita arable land was calculated based on the data from China

Statistical Yearbook 2018 (http://www.stats.gov.cn/tjsj/ndsj/2018/

indexch.htm). It equals the total cultivated land area of the province

divided by the total population. 1 mu = 666.67 m2 = 0.06667 ha.
6 Heilongjiang Province Statistical Yearbook 2020 (http://tjj.hlj.gov.

cn/app/tongjnj/2020/zk/indexch.htm).
7 Jiangsu Province Statistical Yearbook 2019 (http://tj.jiangsu.gov.

cn/2020/nj09.htm).
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The weather conditions were simplified as normal

weather (70%) and bad weather (30%),8 based on local

historical meteorological data. Some parts of the study

areas are located in the plains, and others are in the hills.

Thus even with the same weather conditions, farmers’

losses may be different. In the experiment, if farmers suf-

fered bad weather, the proportions of farmers’ losses to

annual income were set as 40%, 60%, and 80%, respec-

tively, and the probability was 1/3 for each. The experi-

ment parameters are shown in Table 2.

2.4 Experiment Process

The research experiment consisted of four parts: (1) a game

introducing the concept of weather index insurance; (2) a

test of weather index insurance demand; (3) a game testing

farmers’ risk preference; and (4) a short questionnaire

survey.

2.4.1 A Game Introducing Weather Index Insurance

Because WII is not available in the study area, a full

understanding of this product and its basis risk was crucial

for the experiment design. Thus a game was played to help

farmers understand this product.

Fig. 1 Location of the study areas in China

Table 1 Sample distribution in the study areas of Heilongjiang and Jiangsu Provinces, China

Province County Number of sample towns Number of sample villages Number of sample households

Heilongjiang Mulan 4 8 89

Hulan 3 6 72

Tonghe 2 4 48

Subtotal 9 18 209

Jiangsu Guanyun 4 8 82

Jurong 3 6 53

Subtotal 7 14 135

Total 16 32 344

8 When the national standardized precision index is between - 1.0

and 1.48, it is normal weather, otherwise it is bad weather.
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First, the concept of weather index insurance was

explained as follows: WII indemnifies based on an actual

weather index measured by the nearest weather station. If

there is a difference between the actual rainfall/temperature

and the contract index (the trigger point), the insured

farmers will all be indemnified automatically with the same

amount, no matter how much their losses are. Second,

farmers simulated production, and one of the farmers drew

lots to determine the rainfall/temperature. If the rainfall/

temperature reached the trigger point, all farmers would

obtain equal indemnity. Subsequently, each farmer drew

lots to determine their individual losses. The difference

between the indemnity and the individual losses was the

basis risk. Finally, a quiz of WII was administered. If the

farmers failed to give correct answers, the research team

would explain the key points again until the participants

fully understood how WII worked.

2.4.2 A test of Weather Index Insurance Demand

First, the tasks and scenarios of this part of the four-part

experiment were introduced to the farmers. Then the

farmers decided how to allocate the initial endowment—

depositing the money to earn interest or purchasing WII.

Subsequently, the farmers drew lots to determine the

weather conditions and individual losses (if they suffered

bad weather). Finally, the research team calculated the

farmers’ incomes, which were carried over to the next

round as start-up funds. To determine the farmers’ choice

between saving the money and purchasing WII under dif-

ferent climate and gain scenarios, this part of the four-part

experiment was conducted for three rounds, representing

three planting cycles. To avoid farmers being affected by

their peers, they were separated to ensure that they could

not see other farmers’ choices and talk with each other

throughout this part of the experiment.

2.4.3 A Game Testing Farmers’ Risk Preference

Giné et al. (2008), Ye and Wang (2013), and Jin et al.

(2016) found that risk preferences affect farmers’ insurance

purchase and willingness to pay. A game was designed to

test farmers’ risk preferences based on the research by Cole

et al. (2014) and Brick and Visser (2015).

The subjects were asked to choose from two options (see

Table 3). Option one was to get money directly and the

amount varied from RMB 3–25 yuan (about USD 3.75).

Option two was to draw balls to determine the amount a

farmer can get. There were seven black balls (representing

RMB 0 yuan) and three white balls (representing RMB 50

yuan) in the bag. If a farmer chose option two, the amount

of option one would increase by RMB 2 yuan per turn, and

the game would not end until the farmer chose option one.

The number of times of choosing option two is the farmer’s

risk preference score, which ranges from 0 to 12. The

higher the score, the more tolerance for risk the farmer has.

2.4.4 A Short Questionnaire Survey

A questionnaire survey was conducted to collect farmers’

individual and family socioeconomic data. The question-

naire also included farmers’ experiences of agricultural

insurance and natural hazards and disasters, risk percep-

tion, the proportion of loss to farming income, and non-

agricultural labor ratio. This part of the four-part research

experiment lasted for 60 minutes, and each farmer was paid

RMB 70 yuan (about USD 10), which is close to two

hours’ wage of local labor.

3 Empirical Analysis

In this section, farmers’ choices between saving and WII

were analyzed. Then the impact of risk preference on

farmers’ demand and the characteristics of farmers were

discussed. Probit and Logistic models were both employed

to further investigate the effect of farmers’ characteristics

on WII demand.

Table 2 The experiment parameters for the study areas in Heilongjiang and Jiangsu Provinces, China. Source: Authors’ calculation based on

data collected during the 2017 field experiments

Agricultural production conditions Risk management strategy

Weather Planting cost (yuan) Planting Saving Saving Insurance

premium (yuan)

Insurance

indemnity (yuan)income (yuan) Interest rate (%) Interest (yuan)

Normal 6000 11,000 10 50 250 0

Bad 6000 2200 10 50 250 2200

Bad 6000 4400 10 50 250 2200

Bad 6000 6600 10 50 250 2200
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3.1 Comparative Analysis between Demand

for Saving and Weather Index Insurance

In the three rounds of part 2 of the research experiment (see

Sect. 2.4.2 on Weather Index Insurance Demand), only an

average of 19.67% of farmers chose saving as a risk

management method (Table 4). The farmers who chose

insurance accounted for over 80% of the total samples.

This indicates that the farmers are more likely to choose

WII, compared with informal risk management methods.

Farmers’ demand for weather index insurance is

stable even if the weather conditions changed randomly in

the three rounds.

After two rounds, farmers had experienced different

weather conditions and were more familiar with the basis

risk of WII. The choice of the round before may have

affected the choice of the next round, when we compared

farmers’ choices in the second and third rounds. Table 5

indicates that 97% of the farmers who chose WII in the

second round still chose insurance in the third round.

Among the farmers who chose saving in the second round,

81% switched to WII in the next round; only 18.57% of the

farmers continued to choose saving. Taken together,

compared with informal risk manage methods, farmers

were more willing to adopt a formal risk management

strategy due to its higher efficiency at diversifying natural

risks. But whether the result is statistically significant

requires further testing.

Following the research by Norton et al. (2014), the

binomial distribution was used to further analyze if the

difference of farmers’ demand for risk management tools is

significant. In Table 6, the value of accuracy (bilateral) is

significant at the 1% level in both the total samples and the

subregional samples, which means that the difference of

farmers’ demand for two risk management tools is signif-

icant. It indicates that if weather index insurance is avail-

able, farmers are more willing to choose the insurance

rather than saving the money to deal with natural risks. The

reason may be that savings cannot effectively diversify the

risks caused by extreme weather (Feng and Yang 2011;

Colson et al. 2014; Farrin and Miranda 2015). Farmers’

participation rate in weather index insurance was 88% and

Table 3 Risk preference testing game conducted with farmers in the study areas of Heilongjiang and Jiangsu Provinces, China

Option one (get money directly) Option two (draw a ball)

Order Amount (yuan) Black ball (yuan) White ball (yuan)

1 3 0 50

2 5 0 50

3 7 0 50

4 9 0 50

5 11 0 50

6 13 0 50

7 15 0 50

8 17 0 50

9 19 0 50

10 21 0 50

11 23 0 50

12 25 0 50

Table 4 Farmers’ choices of different risk management methods in the study areas of Heilongjiang and Jiangsu Provinces, China (n = 344).

Source: Authors’ calculations, based on data collected during the 2017 field experiments

Rounds Saving the money Purchasing weather index insurance

Number Rate (%) Number Rate (%)

Round 1 70 20 274 80

Round 2 70 20 274 80

Round 3 65 19 279 81

Average of three rounds 68 19.67 276 80.33
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68% in Heilongjiang and Jiangsu, respectively. Farmers in

Heilongjiang Province were more likely to purchase

weather index insurance than farmers in Jiangsu Province.

3.2 Impact of Risk Preference on Farmers’ Demand

for Saving and Weather Index Insurance

Binswanger (1980) divided all farmers into three groups—

risk averse, risk neutral, and risk seeking. In this experi-

ment, the farmers were also divided into three categories

according to their risk scores (0-12). The risk scores of

0–4 and 5–8 indicate risk averse and risk neutral, respec-

tively. Farmers with a risk score of 9–12 are risk seeking.

Table 7 shows that among all household samples, 18.32%

of the farmers are risk neutral. Risk-averse and risk-seeking

farmers account for 43.31% and 38.37%, respectively—the

average risk preference of all farmers is to be risk neutral.

Among the risk-neutral and risk-seeking farmers, the

proportion of demand for WII is as high as 85.71% and

82.58%, respectively. Risk-averse farmers have the lowest

demand (74.5%). This indicates that regardless of the

farmer’s risk preference, the farmers prefer WII to saving,

and risk-averse farmers are more willing to choose infor-

mal risk management strategies. Clarke (2011) found that if

farmers paid the insurance premium without getting com-

pensation when disasters happened, they would be less

willing to buy insurance and turn to lower-cost informal

risk management strategies. Ye and Wang (2013) and Tong

et al. (2019) suggested that more risk-averse farmers tend

to diversify their income structure (that is, engage in off-

farm activities) and reduce the proportion of their income

from farming, which effectively mitigates income risk.

3.3 What are the Characteristics of Farmers

in Different Risk Management Strategies?

Previous studies have found that the socioeconomic char-

acteristics of farmers and some other factors influence the

agricultural insurance demand. Farm size and education

level of farmers are correlated with the decision to pur-

chase insurance (Wang et al. 2016). Agricultural insurance

affordability is the primary factor in farmers’ agricultural

Table 5 Effect of a farmer’s choice on the next round’s choice in the testing of weather index insurance (WII) demand in the study areas of

Heilongjiang and Jiangsu Provinces, China

Farmer’s choices Selected WII in round 2 (%) Selected savings in round 2 (%)

Selected WII in round 3 97.08 81.43

Selected savings in round 3 2.92 18.57

Table 6 Binary distribution test in the context of weather index insurance demand in the study areas of Heilongjiang and Jiangsu Provinces,

China

Province N Inspection ratioa Observations of index insurance demand Observation ratio Accuracy (bilateral)

Heilongjiang 627 0.50 552 0.88 0.000***

Jiangsu 405 0.50 275 0.68 0.000***

Total 1032 0.50 827 0.80 0.000***

aInspection ratio is the specified probability of the binomial distribution test, and observation ratio is the proportion of households who choose

weather index insurance to the total samples

Table 7 Farmers’ risk preference and demand for risk management strategy in the study areas of Heilongjiang and Jiangsu Provinces, China

(n = 344). Source: Authors’ calculations, based on data collected during the 2017 field experiments

Demand for risk management strategy Risk averse (0-4) Risk neutral (5-8) Risk seeking (9-12)

Number Rate (%) Number Rate (%) Number Rate (%)

Distribution of preferences 149 43.31 63 18.32 132 38.37

Weather index insurance 111 74.50 54 85.71 109 82.58

Saving 38 25.50 9 14.29 23 17.42

123

Int J Disaster Risk Sci 287



insurance purchasing decision making (Liu et al. 2016).

Net income, on-farm income, and total income are all

variables that affect agricultural insurance consumption

(Jin et al. 2016; Wang et al. 2016; Ye et al. 2016). In this

study, the non-agricultural labor ratio was used as a proxy

for off-farm income to explore the impact of income

sources on insurance demand. Wang et al. (2012) found

that insurance participation experience, particularly

indemnity experience, can substantially increase the prob-

ability of participation. Cai and Song (2017) and Liu et al.

(2019) found that experience with natural hazards and

disasters may influence individual insurance purchase

decisions. Liu et al. (2016), Han et al. (2017), and Xu et al.

(2018) suggested that risk perception had important influ-

ences on disaster preparedness. Following these studies, the

information on farmers’ socioeconomic characteristics and

disaster experiences was collected through the question-

naire survey.

Most subjects were male and their average age was 51

(Table 8). The subjects’ average length of primary

education was 7.29 years. This means that most of them

dropped out in middle school. The subjects were experi-

enced in farming (28 years of farming). The non-agricul-

tural labor ratio was only 20% because industry and

commerce are not well developed in the study areas. The

average land holding was 79.04 mu (about 5.3 ha) because

Heilongjiang is sparsely populated and its sample house-

holds accounted for 60% of the total samples. Nearly 65%

of farmers had experienced natural hazards and disasters,

and the average rate of disaster loss to farming income was

25%. Of the subject households 72% had purchased

MPCI—this means that most farmers are familiar with

agricultural insurance. The average risk perception was

3.26, that is, most subjects thought the agricultural pro-

duction risk was nearly normal. The average risk prefer-

ence score was 6.03, at the middle of the range between 0

and 12. Generally speaking, the farmers are risk neutral.

Their perception of future risks is normal.

The independent sample T-test was applied to examine

the significance of the differences between the

Table 8 Definition and descriptive statistics of variables and independent sample T-test of farmers’ characteristics in the study areas of

Heilongjiang and Jiangsu Provinces, China

Variables Definition Mean SD Independent sample T-test

Saving WII Difference

Y1 If farmers select WII in all three rounds Y1 = 1, otherwise it is 0. 0.80 0.399 205 827

Y2 Farmers’ choice in the first round. Select WII = 1, select saving = 0 0.80 0.403 70 274

Y3 Farmers’ choice in the second round. Select WII = 1, select

saving = 0

0.80 0.403 70 274

Y4 Farmers’ choice in the third round. Select WII = 1, select

saving = 0

0.81 0.392 65 279

Gender Male = 1, female = 0 0.85 0.362 0.86

(0.042)a
0.84

(0.022)

- 0.014

Age Age 51.42 10.060 53.43

(1.262)

50.91

(0.597)

- 2.520*

Edu Years of education 7.29 2.819 7.30 (0.343) 7.29 (0.170) - 0.008

Far Years of farming 28.12 12.500 28.04

(1.547)

28.14

(0.750)

0.099

Non Non-agricultural labor ratio 0.20 0.259 0.28 (0.035) 0.18 (0.015) - 0.102***

Scale Land holding (mu) 79.04 120.50 51.96

(8.837)

85.96

(7.790)

34.006**

Dis Farmers’ experience of natural hazards and disasters (Yes = 1,

No = 0)

0.65 0.479 0.49 (0.060) 0.69 (0.028) 0.200***

Loss Rate of disaster loss to farming income 0.25 0.288 0.22 (0.039) 0.26 (0.017) 0.038

Exp Farmers’ agricultural insurance purchase experience (Yes = 1,

No = 0)

0.72 0.449 0.53 (0.060) 0.77 (0.025) 0.242***

Risk Risk perceptionb 3.26 1.154 2.83 (0.148) 3.38 (0.067) 0.547***

Pre Risk preference score (0-12) 6.03 4.690 4.97 (0.578) 6.31 (0.279) 1.335**

WII Weather index insurance

*, **, and *** are significant at the statistical levels of 10%, 5%, and 1%, respectively
aThe values in parentheses are standard errors
bFarmers’ prediction of the degree of future agricultural production risks (very low = 1; not too high = 2; normal = 3; high = 4; very high = 5)
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characteristics of households that chose different risk

management strategies (see Table 8). There are significant

differences in variables of age, non-agricultural labor ratio,

land holding, farmers’ experience of natural hazards and

disasters, agricultural insurance purchase experience, risk

perception, and risk preference between the two groups of

farmers. The average age of the farmers choosing WII was

2.5 years younger than that of the other group. This is

consistent with the study by Castellani and Viganò (2017),

who found that older farmers and those with a limited

understanding of insurance tend to be less willing to pay

for insurance. A potential explanation may be that they are

less able to understand the value and claims mechanism of

weather index insurance. The risk preference score of

farmers who chose WII was 1.27 times that of the other

group, which indicates that risk-seeking farmers prefer to

choose WII.

Table 8 also shows that the non-agricultural labor ratio

of households that chose weather index insurance is 0.102

lower than that of households that chose saving money. A

higher non-agricultural labor ratio means more income

sources and a stronger ability to bear agricultural risks.

Thus households with a high non-agricultural labor ratio

are less likely to demand WII. The average land holding of

farmers who chose weather index insurance was 85.96 mu

(about 5.7 ha), which is 1.65 times that of the other group

(51.96 mu, about 3.5 ha). This means that the more land a

household owns, the more the farmer depends on agricul-

ture, and will be more likely to purchase insurance.

Since weather, land holdings, and crop production are

different in Heilongjiang and Jiangsu Provinces, descrip-

tive statistics of the variables in the two provinces and T-

test results are provided in Table 9 to further explore

farmers’ differences in the subregional samples.

The farmers in Jiangsu Province were better educated

(7.9 years) than those in Heilongjiang Province (6.9 years).

The impact of education on farmers’ cognitive ability is

profound and long term. Since the average years of sample

farmers receiving education is only seven, the difference of

one year is significant. The increase of one year’s educa-

tion experience may make farmers more likely to accept

new things, which leads to higher acceptance of new

insurance. The rate of non-agricultural labor in Jiangsu

Province was 30.8%, 2.26 times that in Heilongjiang Pro-

vince. The farmers in Jiangsu Province do not entirely rely

on agricultural income, and natural hazards and disasters

may have less impact on households’ total income than on

households’ income in Heilongjiang Province. The average

land holding of sample households in Heilongjiang Pro-

vince was 101.44 mu (about 6.8 ha), 2.3 times that in

Jiangsu Province, and the rate of disaster loss to farming

income of farmers in Heilongjiang Province (31.1%) was

much higher than that in Jiangsu Province (16.4%). In

Heilongjiang Province, 81.7% of the sample households

had suffered from disasters in the past five years, 2.1 times

Table 9 Descriptive statistics of variables of farmers’ characteristics in the study areas of Heilongjiang and Jiangsu Provinces, China and T-test
results

Variables Definition Heilongjiang Province Jiangsu Province T-test

Mean Min Max Mean Min Max

Gender Male = 1, female = 0 0.784 (0.412)a 0 1 0.941 (0.237) 0 1 4.012***

Age Age 49.606 (10.19) 26 77 54.207 (9.223) 31 75 4.234***

Edu Years of education 6.899 (2.515) 0 16 7.933 (3.137) 0 16 3.377***

Far Years of farming 27.466 (11.97) 2 57 29.081 (13.27) 1 56 1.169

Non Non-agricultural labor ratio 0.136 (0.226) 0 1 0.308 (0.272) 0 0.8 6.373***

Scale Land holding (mu) 101.442 (119.8) 10 1200 44.233 (113.5) 1 710 - 4.404***

Dis Farmers’ experience of natural hazards and disasters

(Yes = 1, No = 0)

0.817 (0.391) 0 1 0.385 (0.488) 0 1 - 9.094***

Loss Rate of disaster loss to farming income 0.311 (0.281) 0 1 0.164 (0.276) 0 1 - 4.776***

Risk Risk perceptionb 3.620 (0.943) 1 5 2.711 (1.233) 1 5 - 7.704***

Exp Farmers’ agricultural insurance purchase experience

(Yes = 1, No = 0)

0.851 (0.356) 0 1 0.519 (0.502) 0 1 - 7.166***

Pre Risk preference score (0-12) 6.909 (4.132) 1 12 4.667 (5.167) 0 12 - 4.438***

WII Weather index insurance
aThe values in parentheses are standard deviations
bFarmers’ prediction of the degree of future agricultural production risks (very low = 1; not too high = 2; normal = 3; high = 4; very high = 5)

***p\ 0.01, **p\ 0.05, *p\ 0.1
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more than the sample households in Jiangsu Province. The

average perception of agricultural production risk of

farmers in Heilongjiang Province (3.620) was higher than

that of farmers in Jiangsu Province (2.711). The probability

of disaster occurrence in Jiangsu Province is lower than in

Heilongjiang Province, and farmers pay less attention to

natural risks in Jiangsu Province, which leads to different

risk receptions of farmers in the two provinces. The

average risk preference score of farmers in Heilongjiang

Province was 6.909, which indicates that the farmers are

risk neutral. The farmers in Jiangsu Province are risk

averse (4.667). Among all the variables, except for the

variable of years of farming, the differences between the

variables of the farmers in the two provinces are all

significant.

3.4 Model Analysis

The findings of farmers’ demand for saving and weather

index insurance highly depend on the models used.

Therefore, Probit and Logistic models were both employed

to further investigate the effect of farmers’ characteristics

on WII demand. The two regression methods allow us to

make a multi-model comparison and analyze the decision-

making behavior of farmers in more detail to make the

research results more reliable. The expression of the

Logistic (Eq. 1) and Probit (Eq. 2) models are as follows:

PðY ¼ 1 x1; x2; . . .; xkj Þ

¼ exp(a0 þ a1x1 þ a2x2 þ � � � þ akxkÞ
1þ exp(a0 þ a1x1 þ a2x2 þ � � � þ akxkÞ

ð1Þ

PðY ¼ 1jx1; x2; . . .; xkÞ
¼ U b0 þ b1x1 þ b2x2 þ � � � þ bkxkð Þ ð2Þ

where P indicates the probability of the farmers’ demand

for WII; a0 and b0 are constant terms; xk denotes the

variables of the farmers’ heterogeneous characteristics. a1,
a2, …, ak and b1, b2, …, bk are regression coefficients.

3.4.1 Regression Analysis

In order to prevent the influence of multiple collinearity,

we removed the variables of age and loss, which have

larger correlation coefficients with other variables in

Table 10. The correlation coefficient between age and

planting years is 0.8, and the correlation coefficient

between loss and disaster is 0.829. The remaining variables

were included in the models.

Table 11 shows the regression results of the Probit and

Logistic models. In Model 1, the overall data from the

three rounds of part 2 of the research experiment (see Sect.

2.4.2 on Weather Index Insurance Demand) were used,

with a total of 1,032 observations, 344 in each round. To
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further analyze farmers’ decision-making behavior during

the game implementation, the data from the three indi-

vidual rounds were used for regression in Models 2-4,

respectively, with 344 observations for each round. Both

Probit and Logistic models were employed, and there is no

difference in the direction and significance levels of the

coefficients in the two regression models, which means that

the research results are robust. The values or absolute

values of the coefficients in the Logistic model are all

larger than those of the Probit model.

The variables education, non-agricultural labor ratio,

farmers’ agricultural insurance purchase experience, and

risk perception have significant influence on farmers’

demand for WII. The coefficients for education are positive

and significant in Model 1 (with the overall data) and

Model 4 (with the third-round data), which means that

farmers who have a higher education level are more likely

to choose WII. However, in the first round and the second

round, the variable education is not significant. It is pos-

sible that, in the game testing weather index insurance

demand (see Sect. 2.4.2), in the first two rounds, farmers

may not have a full understanding of the rules of the game,

and choosing weather index insurance or saving is still

based on insurance experience and risk perception.

Therefore these factors are significant, but education is not.

But in the later stages of the game, higher education level

Table 11 Multi-model regression results in the context of weather index insurance demand in the study areas of Heilongjiang and Jiangsu

Provinces, China

Variables Definition Model 1 Model 2 Model 3 Model 4

Probit Logistic Probit Logistic Probit Logistic Probit Logistic

Gender Male = 1, female = 0 0.0896 0.141 0.0861 0.152 0.0158 0.00790 0.167 0.262

(0.138)a (0.248) (0.237) (0.423) (0.243) (0.441) (0.237) (0.426)

Edu Years of education 0.0425** 0.080*** 0.0272 0.0534 0.0424 0.0786 0.0594* 0.111**

(0.0176) (0.0309) (0.0301) (0.0528) (0.0305) (0.0535) (0.0309) (0.0547)

Far Years of farming 0.00597 0.0110 0.00545 0.0102 0.00712 0.0127 0.00553 0.0104

(0.0041) (0.0072) (0.0070) (0.0123) (0.0071) (0.0125) (0.0073) (0.0127)

Non Non-agricultural labor

ratio

- 0.507*** - 0.826*** - 0.676** - 1.098** - 0.520* - 0.835* - 0.316 - 0.526

(0.177) (0.309) (0.303) (0.527) (0.306) (0.315) (0.312) (0.548)

Scale Land holding (mu) 0.000812 0.00150 0.000713 0.00136 0.000692 0.00130 0.00109 0.00192

(0.0006) (0.0011) (0.0010) (0.0019) (0.0010) (0.0019) (0.0012) (0.0022)

Dis Farmers’ experience of

natural hazards and

disasters

0.286 0.513 0.206 0.382 0.211 0.381 0.233** 0.423**

(0.191) (0.335) (0.188) (0.326) (0.189) (0.328) (0.109) (0.190)

Risk Risk perception 0.176*** 0.301*** 0.154** 0.261* 0.198** 0.340** 0.176** 0.304**

(0.0454) (0.0799) (0.0782) (0.137) (0.0788) (0.138) (0.0794) (0.141)

Exp Farmers’ agricultural

insurance purchase

experience

0.549*** 0.927*** 0.526*** 0.892*** 0.632*** 1.070*** 0.490*** 0.819***

(0.102) (0.177) (0.177) (0.303) (0.177) (0.304) (0.180) (0.314)

Pre Risk preference score

(0-12)

0.0237 0.0389 0.0250 0.0403 0.0222 0.0355 0.0245 0.0415

(0.0172) (0.0279) (0.0175) (0.0305) (0.0176) (0.0308) (0.0178) (0.0316)

Round The number of rounds in

which farmers are in

0.0301 0.0516

(0.0576) (0.102)

Cons - 0.896*** - 1.640*** - 0.592 - 1.133 - 0.910* - 1.636* - 1.032** - 1.873**

(0.307) (0.538) (0.481) (0.849) (0.492) (0.865) (0.500) (0.879)

Obs 1032 1032 344 344 344 344 344 344

Pseudo R2 0.1084 0.1067 0.1031 0.1011 0.1217 0.1197 0.1067 0.1052

P-value 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

*, **, and *** are significant at the statistical levels of 10%, 5%, and 1%, respectively
aThe values in parentheses are standard errors
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can help farmers to better understand the rules of the game

and how to make more profits and make more rational

decisions. Therefore, the variable education has become

significant in the third round (Model 4). As the four-part

research experiment proceeds, the subjects’ understanding

of insurance could be improved and it plays a critical role

in their purchase decision, which could further influence

their participation in purchasing weather index insurance

(Ye et al. 2016). Better education enables faster assimila-

tion of the information provided in the insurance contract

and that accurate understanding of the insurance allows

farmers to link the crop insurance to their needs for risk

transfer (Wang et al. 2016). Therefore, in the regression

result with the third-round data the variable education is

significant.

The coefficients for non-agricultural labor ratio are

negative and significant in Model 1 and Model 2. This

means that with more laborers engaged in non-farming

activities, households would rely less on agriculture and

their demand for agricultural insurance would be lower.

Off-farm activities increase households’ income sources

and improve their ability of risk diversification (Castellani

and Viganò 2017), so farmers do not need to purchase

agricultural insurance to deal with risks. The coefficients

for agricultural insurance purchase experience are all pos-

itive and significant in Models 1-4. The result is consistent

with the study by Wang et al. (2012), who found that

experience of insurance showed a strong correlation with

the regional overall acceptance of disaster insurance.

Farmers’ risk perception has a significant and positive

impact on farmers’ WII demand in Models 1-4. This is

consistent with the study by Jensen et al. (2016), who

suggested that demand for WII seems to increase in

response to the potential for future natural shocks, which

dramatically influences farmers’ willingness to pay.

To further explore the impact of farmers’ differences

with respect to demand for WII in the two provinces, the

Table 12 Probit and Logistic regression estimations in the context of weather index insurance demand in the study areas of Heilongjiang and

Jiangsu Provinces, China

Variables Definition Heilongjiang Province Jiangsu Province

Probit Logistic Probit Logistic

Gender Male = 1, female = 0 0.170 0.353 - 0.0562 - 0.0861

(0.175)a (0.323) (0.290) (0.475)

Edu Years of education 0.0102 0.0173 0.00103 0.00323

(0.006) (0.012) (0.006) (0.010)

Far Years of farming 0.0512 0.0967 0.0460 0.0818

(0.245) (0.461) (0.229) (0.387)

Non Non-agricultural labor ratio - 1.236*** - 2.204*** - 0.705* - 1.255*

(0.292) (0.526) (0.407) (0.677)

Scale Land holding (mu) - 0.0009 0.0002 0.001 0.002

(0.0007) (0.0015) (0.0009) (0.0016)

Dis Farmers’ experience of natural hazards and disasters 0.055*** 0.091*** 0.272 0.472

(0.0173) (0.0319) (0.250) (0.417)

Risk Risk perception 0.0506 0.0615 0.155** 0.249**

(0.0742) (0.137) (0.0671) (0.111)

Exp Farmers’ agricultural insurance purchase experience 0.793*** 1.413*** 0.251* 0.399*

(0.170) (0.303) (0.139) (0.231)

Pre Risk preference score (0-12) - 0.416* - 0.859* 0.0029 0.0052

(0.236) (0.479) (0.0136) (0.0227)

Constant - 0.167 - 0.195 0.452*** 0.763***

(0.495) (0.893) (0.169) (0.290)

Observations 627 627 405 405

Pseudo R2 0.1400 0.1371 0.0835 0.0829

P-value 0.000 0.000 0.000 0.000

*, **, and *** are significant at the statistical levels of 10%, 5%, and 1%, respectively
aThe values in parentheses are standard errors
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regression results of the samples by province are provided

in Table 12.

In Table 12, the variables non-agricultural income and

insurance purchase experience have the same effect on the

farmers’ demand for index insurance in the two provinces,

and have the same direction as the total samples, while the

impact of the variables disaster experience, risk perception,

and risk preference are different in the two provinces. The

variable disaster experience is only significant in Hei-

longjiang Province, and its coefficient is 0.0551. The data

in Table 9 show that the sample farmers in Heilongjiang

Province have suffered more disasters and losses in recent

years, which made them more willing to take up WII to

resist the risks. The variable risk perception is only sig-

nificant in Jiangsu Province. The coefficient is 0.155,

which means that farmers in Jiangsu are more willing to

buy WII when they perceive that future risks are greater.

Linking the risk preference score of farmers in Jiangsu

Province to their risk perception shows that the average

risk perception and the risk preference score are all lower

than those of farmers in Heilongjiang Province. This means

that farmers in Jiangsu Province are more risk averse—

even if they predict that the risk of agricultural production

in the future will be low, they will take up formal risk

management methods to resist risks.

3.4.2 Robustness Test

To test if the results are robust, the times that farmers chose

WII in the three rounds of part 2 of the research experiment

(see Sect. 2.4.2 on Weather Index Insurance Demand) was

used as the proxy variable to measure the farmers’ demand

for WII. The robustness test results are shown in Table 13.

The effect of the variables non-agricultural labor ratio,

agricultural insurance purchase experience, and risk per-

ception are significant, consistent with the results in

Table 11. This means that the research results are robust.

4 Discussion

This study explored farmers’ demand for WII and informal

risk management strategies by constructing Pobit and

Logistic regression models. There are similarities and dif-

ferences between the results of this study and other similar

studies.

Farmers’ demand for crop insurance differs according to

their risk management tools, as well as the implementation

of self-insurance mechanisms and diversification (Sakurai

and Reardon 1997; Skees 2008; Akter et al. 2009). Dif-

ferent studies have obtained different results regarding this

relationship. Dercon and Gollin (2014) and Mobarak and

Table 13 Robustness test of the results of the weather index insurance demand test in the study areas of Heilongjiang and Jiangsu Provinces,

China

Variables Definition Coefficient Standard errors z Probability

Gender Male = 1, female = 0 0.279 0.257 - 1.09

0.275

Edu Years of education 0.0192 0.0365 - 0.526

0.599

Far Years of farming - 0.008 0.0084

0.95

0.342

Non Non-agricultural labor ratio - 0.5576* 0.3208 - 1.74

0.082

Scale Land holding (mu) 0.0005 0.0007

0.70

0.486

Dis Farmers’ experience of natural hazards and disasters 0.2553 0.1766

1.45

0.148

Exp Farmers’ agricultural insurance purchase experience 0.5724*** 0.1805

3.17

0.002

Risk Risk perception 0.1661** 0.0744

1.97

0.029

Pre Risk preference score (0-12) 0.0227 0.0173

1.31

0.191

Wald chi2(7) = 41.10*** Pseudo R2 = 0.12244c

*, **, and *** are significant at the levels of 10%, 5%, and 1%, respectively
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Rosenzweig (2012) argued that due to the inherent short-

comings of WII, informal risk management and WII are

complementary—the former mitigates idiosyncratic risk

while the latter is more effective against covariate risk.

Hess and Hazell (2009), Skees (2008), and the World Bank

(2011) found that sound self-insurance strategies and other

informal risk management instruments have a crowding-

out effect on the utility of new insurance products. But

Madhur et al. (1994) and Norton et al. (2014) suggested

that smallholder farmers prefer WII over other risk man-

agement alternatives. If the risk management methods of

farmers are not adequate, their demand for WII is high. In

this study, we found that compared with diversifying risks

through saving, farmers prefer to adopt WII, which is in

line with findings by Dercon and Gollin (2014) and

Mobarak and Rosenzweig (2012).

In addition to informal risk management tools, there are

some other factors that influence agricultural insurance

demand. Higher total income may indicate higher afford-

ability, and may increase the likelihood of agricultural

insurance participation. Liu et al. (2016) suggested that

household net income boosts agricultural insurance con-

sumption. But Wang et al. (2016) and Ye et al. (2016)

noted that the effect of total income on agricultural insur-

ance demand is not significant. However, Jin et al. (2016)

indicated that farmers’ household income is negatively and

significantly associated with the insurance participation

practice. In this study, the non-agricultural labor ratio

serves as an indicator of off-farm income, and has a sig-

nificant negative impact on the demand for weather index

insurance. This is consistent with the study by Jin et al.

(2016), who argued that, instead of buying insurance,

richer farmers could recover through other means such as

off-farm activities, if their farms are damaged by bad

weather conditions. The finding is close to that by Ye et al.

(2016). It indicates that on-farm income proportion is

positively linked to crop insurance participation.

Insurance participation experience, particularly indem-

nity experience, and experiences in commercial insurance

can substantially increase the probability of participation in

agricultural insurance (Wang et al. 2012; Ye et al. 2016).

Timely and appropriate cash payouts can enhance farmers’

trust in insurers and they are more likely to purchase crop

insurance (Wang et al. 2011; Wang et al. 2016; Cai and

Song 2017). In this study, farmers’ agricultural insurance

purchase experience had a significant positive impact on

the demand for weather index insurance, which is consis-

tent with previous studies.

Risk perception is often regarded as an important driver

affecting disaster preparedness in farming households (Liu

et al. 2016; Xu et al. 2018). But the results of different

studies are not consistent. Yang et al. (2019) and Liu et al.

(2019) indicated that individual risk perception has a

positive effect on the willingness to pay for agricultural

insurance. Ye and Wang (2013) and Wang et al. (2012)

found that the perceived risk does not directly affect dis-

aster insurance participation. In this study, farmers’ risk

perception had a positive effect on the demand for agri-

cultural insurance.

Education is related to household disaster preparedness

behavior (Xu et al. 2018). Education helps farmers to

understand the content of the insurance contract and to link

the policies to their own risk-transfer needs. Better edu-

cated farmers are more likely to purchase crop insurance,

probably because they can better understand the contract

(Wang et al. 2016; Ye et al. 2016). In this study, there is a

significant positive correlation between the farmers’ edu-

cation level and their demand for agricultural index

insurance.

5 Conclusion

To examine farmers’ demand for weather index insurance

and informal risk management strategies, and the main

drivers that influence the demand, field experiments were

conducted to collect data on farmers’ demand in a dynamic

context in Heilongjiang Province (Northeast China) and

Jiangsu Province (East China). Logistic model, Probit

model, and independent sample T-test were used to

investigate the influence of informal risk management and

farmers’ characteristics on WII demand. The results show

that the farmers prefer weather index insurance to informal

risk management strategies. In the three test rounds, the

weather conditions changed randomly, which would affect

household income, but the participation rate of WII was

always higher than 80%. This means that the farmers

believed that WII is more effective than informal risk

management strategies.

Understanding the main drivers that influence farmers’

insurance demand is critical to product design. The

research results show that the variables non-agricultural

labor ratio, farmers’ risk perception, education, and agri-

cultural insurance purchase experience are all main drivers

that significantly affect farmers’ demand for WII. The

regression by province results show that the farmers’ WII

demand and the influencing factors in the two provinces are

different. The results have some policy implications. The

findings show that the farmers’ agricultural insurance

purchase experience affects WII demand. The government

should conduct some pilot programs in the main agricul-

tural production areas with high natural risks in each pro-

vince to help farmers understand the WII compensation

mechanism and comprehend the important role of WII in

dealing with extreme weather risk and smoothing income

fluctuations. Insurance companies should subdivide the
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insurance market according to the heterogeneity of farm-

ers’ characteristics and provide products with different

coverage levels and premiums to meet their diversified

needs. Due to regional differences in insurance demand,

differentiated strategies should also be adopted when

insurance companies promote products in different regions.

This study was subject to some limitations. First, the

research was conducted in Northeast China and East China,

where agro-climatic, geographic, and farmers’ individual

characteristics are different from other parts of China.

Whether the results can be generalized beyond the study

areas is questionable. Second, farmers’ experience of

commercial insurance purchase, cost of insurance product,

government disaster relief, and other factors may also

affect their decision making, but these other factors were

not included in our model. Furthermore, unobserved

characteristics and external environment variables that may

cause the difference between the two provinces were not

included in the model, limited by the experimental design.

Finally, informal risk management methods include

household savings, borrowing from friends and relatives,

mutual support networks of neighbors, diversified cultiva-

tion, and non-farming income, but only saving was inclu-

ded in the experiment design. A more complete experiment

with more diverse samples and more influencing drivers is

needed to gain a fuller understanding of demand for WII

and informal risk management methods.
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