EAST ASIAN DEVELOPMENT NETWORK

EADN WORKING PAPER No. 64 (2013)

FARM HOUSEHOLDS’ WILLINGNESS TO PAY FOR CROP
(MICRO) INSURANCE IN RURAL VIETNAM: AN
INVESTIGATION USING CONTINGENT VALLUATION METHOD

(June 2013)

Trinh Quang Long
Tran Binh Minh
Nguyen Cong Manh
Vo Tri Thanh




EADN INDIVIDUAL RESEARCH

Farm households’ willingness to pay for crop
(micro) insurance in rural Vietham: An
Investigation using contingent valuation method

(Revised final draft)

By
Trinh Quang Long
Tran Binh Minh
Nguyen Cong Manh
and Vo Tri Thanh



TABLE OF CONTENTS

I 1 a1 4 o (3T o] o SRS U PSR OSPRR 4
.1, BACKGIOUNG.. ..ottt st ne e 4

1.2. The objectives of the StUAY .........ccoveviiieii e 5

L. LITEratUIE FEVIBW ..ottt bbb 6
1. Theoretical FrameWOTK ..........coi it s 9
AV Y 171 g To T (o] [o o | USSR ROSRPS 11
IV 1. HYPOUNESES ...ttt aaeenree s 11
IV.2. Hypothetical Crop iNSUrance Program ...........cocoeeereeeeieeneneseseseseseeeeees 12
V.3, SAMPIING ..o 13
IV.4. Data COBCHION ... 14

V. Some descriptive statistical analysiS..........cccocviiiiiiiiiiii e 14
V.1. Household and household head characteristics ............cccocevereniiniiniviiinienn, 14
V.2, HOUSE BYBS ..ttt ettt e et e e e et e e et e e enbe e e snbe e e nnbeeennneas 16
V.3, HOUSENOI PrOPEITY ...t 16
V.4, HOUSENOIA INCOME......ciieiiiiieciiee et nne s 17
V.5. HOuSENOId EXPENTITUIE ......ooiiieiii it 19

V.6. HOUSENOIA DEDL ..o et 20
V.7. Household perception OF FiSK ..o 21

V.8. Household’s shock experience.........................cccccoeiviiiinieiiiiiiiiiiiic e, 21

VI, EMPIFICAl FESUITS ... 23
VI1.2. Insurance buying deCiSION ..........cccceeiiiiiiiiiiiee s 23
VI3, INSUraNCe tO DUY ...c.oeeiie e 23
VLA, WHY NOETO DUY ..o 24
VLS. EMPITICAL FESUITS ... e 25

On the willingness to participation in the program (without subsidy) .................. 26

On household willingness to participate in the program (with subsidy)............... 29

On the amount of insurance Willing t0 Pay ........ccccevvieiiiiiici e 32

VI1. Conclusions and some policy Implications............ccccovveveiiieiieie s 38
REFERENCE ..ottt sttt sae e stesneeneeneeneeneas 40
APPENDIX ...ttt sttt sttt ettt e sae e re e na e eneens 42



Willingness to pay for crop (micro) insurance in rural Vietham:
An investigation using contingent valuation method

l. INTRODUCTION
.1. Background

Vietnam’s poor households, like their worldwide counterparts, face numerous
risks. One of these arises from the fact that agricultural production in Vietnam is still
heavily dependent on natural conditions. To cope with these risks, the poor have a range
of coping mechanisms, including risk-pooling schemes, income support (e.g., credit
arrangements, transfers), and consumption-smoothing arrangements (e.g., savings, grain
banks) (Siegel et al. 2001). However, such informal and formal approaches offer limited
protection and low returns for households, and are prone to breakdown during
emergencies (Maleika and Kuriakose 2008). One solution to this problem is to introduce

insurance to agricultural production.

In reality, the body of literature related to catastrophe insurance, in particular crop
insurance, is vast and rapidly growing. Advocates argue that crop insurance, which is
viewed as a protective mechanism for formerly poor households against poverty, can play
a vital role as a risk management instrument to enable poor farmers in developing
economies to cope with weather-related production risks (Hazell 2001), since it could
provide greater economic and psychological security to the poor by reducing their

exposure to multiple risks.*

In Vietnam, according to the Ministry of Finance, the number of insured farmers
remains low, and most crops, cattle, livestock, and aquaculture (fish and shrimp) are not
insured. The value of this service comprises only a small proportion of the total non-life
insurance premiums — just 0.069 percent in 2004, 0.008 percent in 2005, 0.012 percent in
2006, and 0.01 percent in 2007. On the supply side, it is argued that a small number of

businesses involved in providing this kind of service are the main reasons for the low

! However, there are some concerns that catastrophic risks, including those related to agricultural crops, as
uninsurable and unsustainable in the long run as the transfer of losses from affected groups to the
community at large is not feasible at an affordable premium (Spaulding et al. 2003). Moreover, insurance as
a mitigation strategy has not been very successful based on standard commercial criteria throughout the
world, especially in developing countries, because premiums for disaster insurance schemes fail to earn
enough revenues to cover payouts as well as administrative implementation costs (see the literature review
for more details).



crop insurance take-up.? On the demand side, some insurers believe that the low take-up
can be attributed to farmers’ lack of awareness of the benefits of obtaining such

insurance.

Given the importance of agricultural production in the economy® and the
increasing awareness by the Government that crop insurance is a risk-mitigating strategy
for the rural economy?, it is lamentable that there is not much research explaining why the
insurance take-up is very low in rural areas, and how much rural households are willing to
pay for crop insurance in Vietnam. Vandeveer (2001) examined the need for crop
insurance for litchi production in northern Vietnam and how farmers’ potential mode of
participation in such a program. Dufhues et al. (2004) studied the feasibility of a livestock
insurance scheme in Vietnam using a mixed quantitative and qualitative database

collected in a rural area in 2003 and 2004.°

However, several issues should be noted. Firstly, all the studies mentioned above
were carried out a long time ago. As such their policy implications may no longer apply
today. Secondly, all the regions selected as study sites are not heavily influenced by harsh
weather conditions such as storms and hurricanes. This limitation may prevent
policymakers and the business community from having a clear picture of the potential and

viability of the crop insurance market in harsh-weather prone areas in Vietnam.

Cognizant of the foregoing limitations, this study explores the willingness of
farmers to pay for agricultural insurance (in particular crop insurance), and identifies
determinants for crop insurance in an area prone to turbulent weather. Moreover, the
study addresses regulatory and policy issues relevant to expansion of the crop insurance

market.

1.2.  Objectives of the study

“Currently, among more than 40 insurers operating in the country, only two are crop insurers, namely, the
Vietnam Insurance Corporation and France’s Groupama Insurance Company. Other insurers are planning to
enter the market.

% In Vietnam, agriculture contributes one quarter of the GDP and is the source of employment for more than
70 percent of the rural population.

* At the state level, the management of inherent risk associated with agricultural production has been the
key challenge in the development and poverty reduction program of Vietnam for the past decades. In an
effort to deal with this challenge, in Sept 2010, the Ministry drafted a Prime Ministry’s decision on farming
insurance from 2011-2013. Based on this draft document, poor farming households will receive a subsidy

of up to 100 percent of the insurance premium.
® For more details, see the literature review section of this study.



The objective of this study is to calculate the willingness to pay for (micro)
insurance of households living in Vietnam’s areas prone to risky weather. The study also
tries to identify the socio-economic factors that influence the purchase of a weather-

related risk insurance program in rural Vietnam.
Other objectives of the research are as follows:
(1)  To have an overview of the crop insurance market in Vietnam;

(i) To provide scientific evidence for the Government in designing and implementing

its upcoming crop insurance plan;

(iii) To recommend policies that foster the adoption of crop insurance in areas affected
by unstable weather conditions; and

(iv) If possible, to test the viability of the market for rural insurance in Vietnam based

on the calculated mean of willingness to pay for crop insurance.

However, due to limited time and budget, some relevant actuarial issues associated
with an insurance design (e.g., the method to calculate the premium, adverse selection,

moral hazard) will not be considered in this study.

1. LITERATURE REVIEW

The body of literature related to catastrophe insurance, specifically crop insurance,
is vast and rapidly growing (Akter and Brouwer 2007).

Kunreuther (1984) identified a number of situations in which people fail to
purchase insurance even when it is available at a low cost. Empirical evidence of the
success of mitigation actions and insurance programs against catastrophic events is even
more spurious in developing countries. A yet-to-be published case study by Gine et al.
shows that less than 5 percent of the eligible farmers in a drought-prone region in India
buy rainfall insurance. The study furthermore reveals that the offered insurance scheme
offered failed to attract the target group of farmers and that the insurance was purchased
mainly by farmers who needed it least.

According to Akter et al. (2008), household decisions to participate in the
insurance program differ depending on both exogenous and endogenous risk exposure
levels. Akter and Brouwer (2007) show a positive correlation between crop insurance



demand and household head’s primary occupation, land ownership, and size of
agricultural farmland. The study further reveals that crop damage cost and households’
willingness to pay to reduce damage vary significantly according to the types of disasters
to which households are prone. Meanwhile, Akter et al. (2008) said that the ability to pay,
measured in terms of household income and access to credit, significantly affects
insurance participation. Furthermore, in terms of sociodemographic factors, respondent

education and occupation are found to significantly influence household decisionmaking.

A survey of effective demand factors for crop insurance in Fars province in Iran
showed that land ownership, previous year’s wheat production, age, educational level,
farmer’s capital, risk taking and previous record for facing risk, have positive correlations
with the adoption of wheat insurance. But other factors like land value, crop rotation, and
land diversity have negative correlations with the purchase of wheat insurance
(Torkamani 2002). Bouquet and Smith (1996) pointed out that previous records of
handling risks, amount of debt to credit institutions and banks, variations of product
quantity, literacy of farmers, and rate of insurance are effective variables in the adoption
of insurance by wheat farmers. Agahi et al. (2008) have seen the positive impacts of crop
insurance on dry wheat farmers’ technical efficiencies in tropical and temperate regions

of Kermanshah province.

Baker (1990) examined the demand for rainfall insurance in half-dry areas. The
results showed that farmer’s knowledge of the advantages and significance of rainfall
insurance has a positive impact on their propensity for accepting insurance. Agricultural
education, history of risk, the amount of debt to credit institutions and banks,
manufacturing and product rate fluctuations, and rate insurance affect the participation of
farmers in insurance schemes (Baquet and Smith, 1996). Background exposure risk is one
of the most important factors in accepting agricultural product insurance. Voluntary
insurance of agricultural products may be more attractive to farmers facing enormous
risks (Ahsan et al. 1987).

With regard to the amount that a household is willing to pay for crop insurance,
Seth et al. (2009) estimated the farmers” mean willingness-to-pay at around 8.8 percent of
the maximum possible payout of a weather derivative contract. Makaudze (2005) found
that households’ willingness to pay for crop insurance varied across regions in
Zimbabwe. In drought-prone areas, the scale of willingness to pay for drought-index

insurance is nearly 30 percent higher compared to wet regions.



To determine the level of lack of interest in insurance due to income constraints,
Akter et al. (2007) assess in-kind willingness-to-pay responses obtained through a
contingent valuation survey of agricultural farmers in the wetland basin of Bangladesh.
These farmers refused to pay a risk premium in cash to buy a hypothetical flood insurance

scheme to assess the reliability of an in-kind insurance scheme.

The study shows that 23 percent of the total sample agreed to buy flood insurance
by paying the risk premium at a cost equivalent to a proportion of their seasonal crop
harvest. Farmers’ manifest willingness to pay varies from two kg of rice crops per year
per household to 150 kg, with an average willingness to pay 37 kg of rice crops per year,
equivalent to 0.11 percent of the average yearly household crop production.

Although crop insurance is widely studied around the world, very few such
studies have been undertaken so far in Vietnam. One of these was carried out by
Vandeveer (2000), who examined the need for crop insurance for litchi production in
northern Vietnam and farmers’ method of participation in such a program. Vandeveer
developed hypothetical insurance programs, which proposed all-risk coverage based on
area yields. This coverage was offered to farmers to determine both their interest in the
program and the effect of insurance features and farmer characteristics on their decision
to buy insurance. The study found that while farmer participation was deemed significant,
crop insurance was not needed to achieve policy goals like raising farmer income or
guaranteeing subsistence levels of income. In their choice of coverage, farmers preferred
higher yield guarantee levels and lower indemnity prices. It also found that estimated
premiums were quite low when expressed as a percent of expected revenue, and farmers
were not responsive to changes in premiums. However, at the time Vandeveer carried out
his study, litchi production was expanding rapidly due to its high profitability relative to

other farm enterprises.

In another study on the demand for formal insurance in rural Vietnam,
Wainwright and Newman (2009) found that although the informal risk sharing
mechanisms existed in rural areas, there was still a demand for formal insurance. Demand
for formal insurance is dependent on whether the household heads have any associations
with the formal social organization or not. However, the demand for formal insurance is
crowded out by informal risk sharing mechanisms if the household head can access

informal information sources.



Dufhues et al. (2004) studied the feasibility of a livestock insurance scheme (LIS)
in Vietnam using a mixed quantitative and qualitative database collected in two provinces
in Northern Vietnam between 2003 and 2004. Their findings indicated that the supply of
LIS in the market was low and mainly involved small-scale schemes in some provinces.
A high proportion of respondents (77 percent) in the study stated that they are willing to
buy livestock insurance if such type of insurance is available. The same study showed
that all suppliers of livestock insurance in Vietnam were faced with the limited
availability and poor reliability of data concerning livestock mortality. This exposes the
insurer to considerable risks of setting a premium too low, thus endangering its financial

sustainability.

I1l. THEORETICAL FRAMEWORK®

From the preceding discussions, actual market data in Vietnam show that the
market for crop insurance is currently very small, both on the demand and supply sides.
Therefore, whatever market “prices” exist may not truly reflect what farmers are willing
to pay for crop insurance. In this case, “contingent valuation” (CV) survey methods

enable farmers to “reveal” their willingness to pay.

In general, the goal of CV is to measure “willingness to pay” (WTP) or
“willingness to accept” (WTA) for a good in question. WTP is the appropriate measure
when a person is acquiring the good, while WTA is appropriate if the person is losing the

good.

The problem at hand is to elicit from the households covered by a CV survey their
responses on their WTP in acquiring some type of insurance. Consider a case where a
person is deciding on his WTP. Suppose he enjoys an initial level of welfare yielded by
the indirect utility function V(y, p°, q°; Z), where y is income, p° is the price vector for
the goods vector g° without insurance, and Z is a vector of individual characteristics. If
the same person were asked if he would be willing to pay to obtain g* with insurance, his

answer would be “Yes” if the following condition held:
(1) Pr(Yes) =Pr(V(y — WTP,p%q%2) =V (y,p°% q% 2)).

Note from (1) that,

® This theoretical framework was suggested by J.C. Dumagan (2012)



(2) V(@ —-WTP,p°%q%2) =V(y,p°q%2).

The vector g contains one more good than the vector g% and this good is the “insurance
policy or contract.” Because this is paid for by WTP, the price vector p° remains the

same.

The situation in (2) pertains to a “rational” person who pays WTP for an insurance
amount | for a calamity with potential losses L, but the calamity does not happen. As
such, he does not receive benefits I, but neither does he incur losses L. However, (2)
implies that the person feels they are better off with insurance than without, possibly
because it gives him “peace of mind” or a feeling of security. For this person the feeling

of security is worth at least WTP.

However, if a calamity happens, the person’s “disposable” income changes from
y—WTP toy—WTP +1— L. Rationally, the change in income should restore his
original level of utility. That is,

(3) Vo —-WTP+1-L,p°%q52)=V(,p°q%2).

It follows from (2) and (3) that,

4) Vy—-WTP,p%q%2)=V(y—WTP+1-L,p°%q%;2).

Invoking the property of V() that it is non-decreasing in income (4) implies,
(5) y—-WTP>y—-WTP+I—L or L>I.

That is, a rational person will buy an amount of insurance not exceeding potential losses.
Interestingly, this result is independent of y and WTP since they cancel out in (5).
Therefore, in monetary terms, 1 may or may not fully compensate for L so that he could
incur a net loss since (I — L) < 0. However, this person could be restored to his original
utility, because (2) shows that having insurance makes him feel just as good as when he

had no insurance.

The prediction in (5) that L > I is consistent with the current situation of crop
farmers in Vietnam, as shown by the empirical results of this study (see Table 8).
Moreover, (5) explains why farmers will not buy insurance even when they continually
incur losses from periodic natural disasters. Moreover, assuming the existence of risk
aversion, (5) is consistent with the observation that farmers over time develop informal

risk-coping arrangements or strategies that discourage them from buying insurance. This
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is one of the hypotheses to be tested in this study by two separate econometric models
determining “willingness to buy” (i.e., program participation) and “willingness to pay”

(i.e., how much) crop insurance.

Testing hypotheses like the foregoing is possible because in (3), utility is allowed
to depend on a vector of socioeconomic characteristics influencing the tradeoff that the
individual is prepared to make between income and the secured status, i.e., WTP, for I.
Therefore, in CV surveys meant to elicit WTP responses for crop insurance, WTP
depends on (i) the respondent’s socioeconomic or demographic characteristics (e.g.,
education); (ii) variables defining the respondent’s “economic” situation (e.g., income);
(111) factors defining “risk exposure”; and (iv) factors defining “risk-coping” mechanisms
that affect the respondent’s decision to buy insurance. These are among many explanatory
variables discussed in a later section describing the econometric models determining

willingness to buy and willingness to pay for crop insurance.

An important consideration in the empirical implementation of the above models
is that many households do not participate in the crop insurance program, and this could
result in biased and inconsistent estimates. However, this potential bias may be controlled

by implementing the models using Heckman’s procedures.

IV. METHODOLOGY
IV.1. Hypotheses
The following are some hypotheses that the study seeks to test:

e Current low insurance take-up is partly attributable to the lack of awareness by

rural households about crop insurance as a risk-coping strategy.

e Poor households in areas prone to severe weather conditions have a higher
demand for crop insurance. But their willingness to pay for crop insurance is

much lower than the willingness to pay for the same by richer households.

e Expected indemnity has a strong impact on farmers’ willingness to pay for crop

insurance.

e The more risk coping strategy a household has, the less they will buy such an

insurance.
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Contingent valuation methods will be used to test the above hypotheses.

Moreover, the mean and the lower bound of willingness to pay for crop insurance will

also be calculated. The data used in this study is a quasi-experiment database, which will

be collected by the research team. The database and estimation model(s) are discussed in

the following sections.

IVV.2. Hypothetical crop insurance program

To explore the demand for crop insurance, we have designed an insurance scheme

as follows:

Those participating in the program will receive 50-90 percent of the loss due to

disasters (e.g., flood, storm, drought or rain).

Because every household in a community experiences the same type of disaster, the
rate will be determined collectively by the community and the insurance providers.

To elicit the amount that each household would be willing to pay for crop insurance,

we have adopted the following contingent valuation procedure:

There are six cards indicating bid prices ranging from VND 30,000 to VND 80,000’

Respondents are asked to randomly pick a card. They are then asked whether they like
to buy an insurance based on the amount printed on their card for a sao (i.e., for 500
sg m) per month.

If the initial response is “no,” the respondent is presented with a new lower bid price.
If the initial response is “yes,” the respondent is offered a new higher bid price.
The new bid price is either upwards of VND 10,000 or less than VND 10,000.

The cycle continues until the respondent answers “yes” if the initial response is “no”

and “no” if the initial response is “yes.”

In case the respondent still answers “no” or “yes” for the lowest or highest bid value,

respectively, he or she will be asked to state the likely value.

Because the gap from the last “no” answer to the “yes” answer in the case of the

initial response of “no” (or vice-versa) is VND 10,000, the amount the respondent is

" By the time we conducted the survey, the exchange rate between Vietnam Dong and US Dollar is
VND20,500/1 USD
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willing to pay lies somewhere between the last “no” value and “yes” value, or the last
“yes” value to “no” value. For example, if at the price bid of VND 20,000, the
respondent still declines to buy but agrees to buy at VND 10,000, the amount he is
willing to pay is VND 15,000 (equivalent to half the total of VND 10,000 and
20,000).

IV.3. Sampling

The study used a sample size of 580 households in two provinces, Ha Tinh and
Vinh Long. In Ha Tinh, 330 households have been selected in Can Loc district. Can Loc
is a typical district in the central area, where part of the households live in the delta area
and the remaining live either in the midland and mountainous areas or in the coastal areas.
Can Loc is neither rich nor poor. The central area in general and Can Loc in particular is
severely hit by flood and storm annually. Like most people living in this area, the resident
households mostly depend on rural production, including rice, livestock, and perennial
tree cropping. However, much of agricultural production in the area is for self-

sufficiency, especially rice production.

In Can Loc, we chose four communities of which three are located in the midland
while the remaining one is located in the delta area. Of these four communities, two are
poor, one is average, and another is better off. Due to the high cost of building up the
infrastructure system, only a part of midland communities has an irrigated system. The
four communities have about the same number of households (around 1600-1900
households). They also have their own community health centers and primary and

secondary schools.

Vinh Long is located in the center of the Mekong River Delta, which is the most
important rice production area of Vietnam. Like in other districts in the province and in
the delta, rice is the most important agricultural product, although in some limited
regions, other kinds of cash crops are raised instead. Unlike agricultural production in the
central area, most of agricultural products in this delta region are destined for markets and
used for export processing. While the central coastal area is hit by floods and storms
annually, the Mekong Delta, in general, and Vinh Long, in particular, are severely

affected by floods and severe weather changes.
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In Vung Liem District of Vinh Long province, 250 households will be selected
from three communities, of which one is poor, one is average, and one is better off
economically. In each community we will select three hamlets (each having around 150
households) to carry out the survey. Of these hamlets, one is poor, one is average, and the
other economically well off. In each community, around 80 households were selected for
interview. Of these households, 50 percent are categorized as poor, 30 percent are within

the middle-income range, and 20 percent are better off.

Table 1. Sample Distribution

Persons Households | Person per
HH
Thuong Loc 4,660 1,342 3.47
Nhan Loc 6,820 1,532 4.45
Son Loc 7,244 1,844 3.93
Xuan Loc 8,173 1,891 4.32
Hieu Thanh 10,316 2,344 4.40
Trung Thanh 11,092 2,543 4.36
Trung Nghia 9,696 2,018 4.80

IVV.4. Data collection
A household questionnaire is developed and includes five sections.

e The first section asks for demographic information such as age, gender, education
level, profession, etc.

e The second inquires into household assets (visible and invisible®), income and
expenditure.

e The third section looks into the household experience with crop loss, especially
due to natural disasters that have struck in the past few years.

e The fourth section asks about households’ risk perception, including disaster-
related risks.

e The fifth and last section is constructed to obtain information on each household’s

willingness to pay for crop insurance.

V. SOME DESCRIPTIVE STATISTICAL ANALYSIS

V.1. Household and household head characteristics

8 By invisible assets, we mean social capital.
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On average, each household has four people. However, in Ha Tinh province,
household size seems a slightly lower. This is partly due to the fact that compared to Vinh
Long, a higher number of household members in Ha Tinh left their families to make a
living in other provinces. Most households (accounting for 84.3 percent) are led by male
members. The difference between the two provinces in terms of household population in
this regard is small. However, some communities have a higher proportion of women-led
households like Thuong Loc community in Ha Tinh (18.9 percent) and Trung Thanh
community in Vinh Long (25.3 percent) compared to other communities. This shows that
a high proportion of men, including husbands of the women household heads, have left
home to find jobs in other regions. Household heads in Ha Tinh province on average have
more years of education, which is a proxy for education, than those in Vinh Long
province. In Ha Tinh, household heads have spent an average of eight years in school
compared to 6.5 years among households in Vinh Long. (For more details, see appendix
A.l)

Most household heads (76.3 percent) are working mainly in the agriculture-
forestry-aquaculture sector while the proportion of household head working in the private
sector or private business is rather low at 8.1 percent. In some communities, the
proportion of household heads having the first occupation in the agriculture is lower than
the average such as in Xuan Loc of Ha Tinh (66.2 percent) or in Trung Thanh or Trung
Nghia of Vinh Long (60.7 percent and 64.3 percent, respectively). (See Appendix A2 for
further details).

More than 40 percent of household heads have a second job. While household
heads in Vinh Long with a second job comprise only about a fourth of the total, those in
Ha Tinh make up 64.7 percent. This figure does not count those who have left the

hometown to work in other areas.

On second job selection, the private sector provides jobs for about 53.9 percent of
the household heads in Ha Tinh and only 17.8 percent in Vinh Long. In fact, more than
half of the household heads in Vinh Long work in the agricultural sector (either as
temporary or permanent workers). This partly shows that job opportunities in the
agricultural sector in Ha Tinh may have reached the limit while those in Vinh Long are

still largely available.
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The lack of job opportunities in the agricultural sector is also reflected in the
number of household members who left home to work in other places. (See appendix
A3.). The average number of household members who have left home in the last five

years is 1.2 persons in Ha Tinh and only 0.8 in Vinh Long.

Household members who have left home may, however, not make life easier for
the families left behind. Only 18.4 percent of the households in Ha Tinh and 17.4 percent
in Vinh Long receive money from their relatives (see Appendix A4). The amount of
money the households receive from their absent family members is insignificant. On
average, each household in Ha Tinh and Vinh Long annually receive about VND 2.4
million and VND 3.2 million from their kin working elsewhere, respectively. These
figures make up only about 5 to 7 percent of their total expenditures. This means that
household members working elsewhere have done little to ease the economic burdens of

their families back home.

However, for some absentee households members, providing support for those
they left behind could be an enormous burden. In 2010, for instance, household members
from Ha Tinh sent home nearly VND 2 million in monetary support compared to VND 1
million remitted to families waiting back home in Vinh Long. Most remittances are used
for educational purposes and some for sons and daughters who needed to buy a house and
production equipment.

V.2. House types

More than 90 percent of households in our sample live in detached houses, more
than 90 percent of which are built of wood, cement, and brick. Most households in our
sample (98 percent) have electricity. But most of them still use firewood for cooking.

Only a very small proportion of households use other fuels, such as gas, to cook.
V.3. Household property

In terms of property assets (including those used as accommodation and those for
business), there is a big difference between households in Ha Tinh and Vinh Long (see
Table 2). While each household in Ha Tinh has property valued at more than VND 86.6
million, the corresponding figure for households in Vinh Long is almost four times higher
at VND 336 million. This difference is partly due to agricultural land in Vinh Long being
more fertile than in Ha Tinh and therefore land price is much higher. The other factor is

that each household in Vinh Long owns much larger parcels of agricultural land than
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households in Ha Tinh (Table 3). Each household in Vinh Long, on average, owns around
5,630 square meters of agricultural land compared to 3,00 square meters among

individual households in Ha Tinh.

Table 2: Assets owned by households in Ha Tinh and Vinh Long

Unit: ‘000 VND
All Ha Tinh Vinh Long

Vehicles 10,022.32 8,174.45 12,412.82
Land/agri land 195,346.30 86,615.58 336,006.00
House 145,339.60 84,150.31 224,497.10
Savings/Financial assets 4,625.24 3,705.06 5,815.64
Durable goods 85.93 113.40 50.40
Livestock 7,655.90 9,242.79 5,603.02
Machine for agricultural production 2,603.64 2,385.43 2,885.91
Total assets 365,678.90 194,387.00 587,270.90

Source: Authors’ calculations based on survey data

Table 3: Agricultural land owned by households in Ha Tinh and Vinh Long

All Ha Tinh Vinh Long
Agricultural land (sq m) 4117.743 2949.387 5629.189
Agricultural land per capita (sq m) 1160.984 886.7659 1515.725

Source: Authors’ calculations based on survey data

While there is a large gap between property value owned by households in Vinh
Long and Ha Tinh, there is only small difference in the value of other types of assets such

as saving/financial and agricultural assets owned by households in these two provinces.
V.4. Household income

Households in our sample earn an average of VND 37 million a year. However,
the average income per household in Ha Tinh is much lower than that in Vinh Long. A
household in Ha Tinh earns only about VND 27.7 million compared to VND 49 million
in Vinh Long. A large share of total income (nearly 60 percent) comes from agricultural
production (Figure 1). But while agricultural production contributes only 40 percent to
household income in Ha Tinh, it makes up nearly 70 percent of the total income of
households in Vinh Long. This implies that households in Ha Tinh are less dependent on

agricultural production than their counterparts in Vinh Long province.
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While the share of wages and business profits in the total household incomes in
Ha Tinh is larger than that of households in Vinh Long, the absolute value is reversed. On
average, households in Vinh Long each earn about VND 9.1 million a year in wages and
profits, higher than that of their counterparts in Ha Tinh at VND 7.1 million. But other
income sources, mostly from temporary jobs, are higher among households in Ha Tinh,
both in terms of absolute size and income share.

Figure 1: Household income components

m Other incomes
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90% -
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60% - subsidy

50% -
40% -
30% -
20% -
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All Ha Tinh Vinh Long

= Income from wage/profit

® Income from agricultural

Source: Authors’ calculations based on survey data

However, there is a big gap among income groups. While the poor earn about
VND 17.1 million per year, the average-income group makes VND 41.0 million and the
more economically advantaged VND 80.9 million (see Table 4). There is also a huge gap
across income groups at the provincial level. But the share of each income component in
total income also varies across groups and provinces. Agricultural production accounts
for 77 percent of the total income of the better-off group in Vinh Long, and only 27
percent in Ha Tinh. Among the better-off group in Ha Tinh, the largest share of income
comes from wages and business profits. Among the poor, the situation seems reversed.
The poor in Ha Tinh are more dependent on agricultural production than non-poor
groups. In Vinh Long, the poor are less dependent on agricultural production compared to

the rest.
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Table 4: Income sources of different household groups in Ha Tinh and Vinh Long

Al HaTinh VirhLong

Por | Averge | Beteroff | Poor | Averge | Beteroff | Poor | Averae | Beteroff

Total income (VND“000) 1760 | 41010 | seo4 | 1007 | omm2 | sres | 18mee | se000 | 104
Shareof ot income

fromagriculral 5o | 56| S5me | 5% | 4% | 2m6| 6% |  6me| T

fromwagefprofit W6 | 2% | 26| 1| 2| | 19| | 1%

wwm % &% P 6 2| 1% % % 6

from other sources | 1% | ®e| m| 2| 1% ™% 1%

Source: Authors’ own calculations on survey data

V.5. Household spending

While there is a big gap in income among households in Ha Tinh and Vinh Long,

the annual expenditure is not significantly different. On average, each household in Ha

Tinh and in Vinh Long spends around VND 52.7 million per year (or VND 4.4 million

per month) and VND 58 million per year (or VND 4.8 million each month), respectively.

Figure 2: Household’s expenditure components
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Source: Authors’ calculations based on survey data

The two provinces also show differences in their household spending priorities

(see Figure 2). While the share of food as a percentage of household expenditure is not

significantly different among the two provinces, daily expenditure is higher among
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households in Vinh Long (accounting for one third of the total income) while educational
expense is larger among households in Ha Tinh, which is equivalent to 16 percent of the
total expenditure. This reflects the difference in cultures between the two provinces. In
the central area, the people care about the education of their children and consider
education as the way to escape poverty. Thus, they tend to spend less for home
consumption and save more for education. In Vinh Long, which enjoys land fertility,
education and jobs other than farming are not pressing pathways to becoming rich. Hence

people here invest less in education.
V.6. Household debt

Each household in our sample has an average total debt of nearly VND 20 million.
While on average each household in Vinh Long have a total debt of about VND 13
million, the figure for their counterpart in Ha Tinh is nearly VND 25 million, which is
nearly equivalent to their reported annual total income. Borrowing is intended to fill the
gap between household expenditure and income in Ha Tinh. This raises concerns about
the households’ ability to pay off debts. Most respondents in our group discussions say
that they will try to gradually pay the debt. They expect their children, when they are
grown up, to help to pay off their parents’ loans. In fact, most of the borrowings are either

for their children’s education (accounting for most of the “other” items).

Next to educational debts, consumption accounts for the second largest debt
component among households in Ha Tinh. Agricultural production makes up the second
biggest loan item in Vinh Long. That is, farmers usually borrow to buy production inputs

and pay off the debt after they sell their produce.

Table 5: Households’ debt components

All Ha Tinh | Vinh Long
Debt for consumption 23% 28% 9%
Debt for real estate investment (incl. for house reconstruction) 17% 20% 10%
Debt for agricultural production 20% 14% 37%
Debt for non-agri production 6% 8% 1%
Debt for other purpose (including for education) 34% 30% 43%
Total debt 100% 100% 100%

Source: Authors’ calculations based on survey data
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V.7. Household perception of risk

At least 50 percent of the respondents in Ha Tinh face four types of agricultural
risks, namely, flooding (75.8 percent), drought (62.3 percent), pests (55.8 percent), and
livestock diseases (66 percent). This is owing to the fact that Ha Tinh province is the most
prone to natural disasters, ranging from floods and storms to extremely hot summers. In
addition, it experiences unusually heavy rains, say more than 30 percent of the
respondents. But only a small proportion of respondents in Vinh Long fear these
agricultural risks. For example, only 36.1 percent of the respondents think crop pests
could occur. The proportions of respondents who consider risks from livestock disease,
flooding, drought, and unusually heavy rainfalls are only 20.2 percent, 4.4 percent, 9.5

percent, and 12.7 percent, respectively.

Most respondents in Ha Tinh think that if such risky events occur, the impact
could be high while those in Vinh Long think that the impact of such events is moderate.
Borrowing either from relatives or formal financial institutions and reducing overall

spending are strategies cited by the highest proportion of households in both provinces.

VV.8. Household’s shock experience

In general, the highest proportion of households experience five types of shocks:
(1) illness/injury or accident involving household members; (ii) sharp increase in overall
prices; (iii) flooding; (iv) sharp increase in input prices; and (v) crops pests. However, in
Vinh Long province, while people did not experience flooding to the same extent as those
in Ha Tinh, respondents said that one of the biggest shocks they had suffered was a sharp

decline in rice price, which caused a significant dent in household income.

In terms of economic and geographic shocks in the three years from 2008 to 2010,
43 percent of households reported that they have experienced at least one type of
agricultural shocks, including flooding, drought, pest attack, heavy rains. Of these
households, 63 percent experienced at least two agricultural shocks. Sixty and 23 percent

of households experienced shocks in Ha Tinh and Vinh Long, respectively.

In the last three years, households in the sample lost an average of VND 4.3
million from agricultural shocks (Table 6). This amount is equal to 13.1 percent of total

household income per year and 35.3 percent of income from agricultural production. The
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loss only accounts for 5.6 percent of the total household income in Vinh Long and 8.9
percent of income from agricultural production. The same amount of loss makes up 17.0
percent of the total household income and 72.6 percent of agricultural income in Ha Tinh.
In absolute terms, the loss incurred by poor, average and better-off groups does not vary.
However, in relative terms, the poor bear a heavier burden than the other groups. A shock
adversely affects 22.2 percent of the poor’s total income, 11.4 percent of that of the

average group, and 8.9 percent of that of the better-off group.

Table 6: Household experience with shock

All Ha Tinh Vinh Long
Number of HH with shock 249 191 58
Percent 0.430796 0.58589 0.230159
Severe 114 102 12
Moderate impact 119 83 36
Total lost 4,384 4,876 2,772
Lost/income 13.1% 17.0% 5.6%
Lost/income from agricultural production 35.3% 72.6% 8.9%

Source: Authors’ own calculations based on survey data

To deal with shocks, households adopt many coping strategies (Table 7). The
strategy that is adopted by the largest proportion of households (25.5 percent) is to reduce
overall consumption. Although this strategy is effective, the respondents say it seems only
a short-term solution since most of them report that they experience recurring shocks
before they have even recovered from earlier ones. Other coping strategies include (i)
finding a second job; (ii) changing to a new way of production (new production methods,
new seeds, new fertilizers, etc.), (iii) borrowing from formal financial institutions (such as
Vietnam’s Bank for Agriculture and Rural Development, Vietnam Social Policy Bank)
and from credit groups; (iv) borrowing from relatives and friends; (v) selling assets; and
(vi) using household’s savings. Nearly one fourth of households do not adopt any coping
strategy, because they either do not consider the shock severe, the shock has moderate
impact on their livelihood, or they do not have any resources (both human and social) to

cope with the shock. All they can do is to wait for support from the government.

Table 7: How households deal with shocks

All Ha Tinh Vinh Long
Find a second job 18% 18% 16%
Cut expense 35% 38% 26%
Self-insured 7% 8% 3%
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Borrow from friends/relatives 10% 12% 3%
Borrow from financial institutions/credit group 13% 17% 0%
New way of production 20% 14% 41%
Do other measures 5% 5% 5%
Do nothing 24% 28% 14%

Source: Authors’ own calculations based on the survey data

VI.

EMPIRICAL RESULTS

VI.1. Insurance buying decision

Of 578 households that participated in the survey, 325 (or 56 percent) said that they
would buy insurance if there was one in their community. There is no significant
difference in the proportion of households who were willing to take out insurance in

both provinces.

Of 253 households who said that they would not buy insurance, 65 suggested that

they would do so if the government subsidized half of the premium they would have
to pay.

The remaining would not buy insurance in any circumstance except if it were

compulsory

Of those who said that they would buy insurance unconditionally, 68 households
experienced huge impacts of natural disasters in the last three years while 69
households experienced moderate impacts in the same period. Of those who would
buy insurance with a government subsidy, 18 households suffered severe impacts of

disasters while 15 households experienced moderate impacts.

Losses incurred by households that are not buying insurance are higher than those of
households buying insurance (VND 4.5 million vs. VND 4.2 million). This implies
that households suffering big losses may not have enough money to buy insurance.
This further shows that households buying insurance have higher income levels and

expenditures than those that are not buying insurance.

VI1.2. Insurance to buy

« On average, each household who agrees to buy insurance will pay VND 750,000
per year. There is a big gap in the amount households in Ha Tinh and in Vinh

23




Long are willing to pay for insurance. Each household in Ha Tinh spend an
average of about VND 400,000 per year for insurance. Vinh Long households

spend three times higher for the same.

Insurance spending in Vinh Long translates to just 2.2 percent of the annual total
household income and 6.0 percent of income from agricultural production. For
each household in Ha Tinh, the average insurance spending comprises 1.4 percent
and 6.0 percent of the total household income and agricultural income,

respectively.

The amount of insurance that households are willing to pay in general covers 17.1
percent of the loss of households due to natural disasters. But the amount of
insurance each household in Vinh Long is willing to pay for insurance covers up

to 42.9 percent of the loss incurred, much higher than that in Ha Tinh.

Table 8: Amount of insurance households willing to pay
Unit: VND ‘000

All Ha Tinh Vinh Long
Amount to buy 750 400 1,190
Lost 4,384 4,876 2,772
Income from agricultural production 6.0% 6.0% 3.8%
Total 2.2% 1.4% 2.4%
Lost 17.1% 8.2% 42.9%

Source: Authors’ own calculations based on survey data

V1.3.

Household reasons for refusal to buy insurance

Those who would not buy crop insurance offer the following reasons for their decision:

They are too poor or do not have enough money to afford insurance;

Insurance schemes are not reliable. (It takes time to buy one and

difficult/complicated to get indemnity when there is a disaster.);

Agricultural production is a high-risk venture. (Thus they plan to move into other

types of production or service; or migrate to cities.);
Their rice field is too small and therefore insurance is not worth buying;

Income from paddy production is too small;
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» Educational investment seems to be more profitable than buying crop insurance.

VI1.4. Empirical results

To test the willingness of respondents to pay for crop insurance, we carry out two
estimations for two groups. The first type of estimation uses the probit method to
determine factors that explain a household’s decision to participate in a voluntary
purchase of crop insurance among a group of households; and to uncover factors that shed
light on a group of households’ decision to buy insurance either voluntarily or with a
government subsidy. For each group, we will estimate several model specifications to test
the stability of the model.

For the second type of estimation, we will try to estimate the amount that
households in each of the two groups described above are willing to spend for insurance.
To avoid selection bias, we will use the Heckman procedure. The following table presents

variables used in the regression:

Table 9: Definition of variables used in the econometric estimations

Variable Explanation

Number of household members, who currently live in the house for at
HH member X

least nine months
Gender Dummy variable, gender of household head
Age Age of household head
Civil status Dummy variable, whether household head is married or not
Schooling Years of schooling of household head

Bread earner

Number of household members who currently work to make a living

Number of people who used to be a household member but migrate to

Memberleft L
other areas to make a living
Logipc Log of income per household member per year
Logsaving Log of total household financial saving
Logtotalvalue Log of total household asset
Logricefield Log of agricultural land
Borrow Dummy variable, whether household could borrow money or not
Shock Dummy variable, whether household experienced any shocks during
2008-2010
Dummy variable, given experiencing a shock, whether the impact was
Very severe
severe or not
Moderately Dummy variable, given experience of a shock, whether the impact
severe was considered as moderate
Log lost Log of total loss incurred from the shock
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No risk Number of risks to agricultural production that household identified

Poorinc Dummy variable, whether household is poor or not

Dummy variable, whether household borrowed money from formal

Shockborrow_f financial institution to cope with shocks during 2008-2010

Dummy variable, whether household borrowed money from friends

Shockborrow_r and relatives to cope with shocks during 2008-2010

Shockselfinsuran | Dummy variable, whether household have to sell their assets, use
ce their saving to cope with shocks during 2008-2010

Dummy variable, whether household found a new job to deal with the

Shocknewjob loss incurred from shocks

Dummy variable, whether household cut expenses to cope with the

Shockcutexpense shocks

Shocknewproduc | Dummy variable, whether household adopted new methods of
tion production

Shockdonothing | Dummy variable, whether household did nothing to cope with the risk

Dummy variable, whether household implemented some other coping

Shockother strategies that were not listed above

Poorshock Dummy variable, whether poor household experienced shocks during
2008-2010

Hatinh Dummy variable, whether household is located in Ha Tinh

Logdebt Log of total outstanding debt

Logagrilost Log of total loss incurred from the shock

Lostshare Share of loss in total income

Agrishare Share of loss in income from agricultural production

Logepc Log of monthly expenditure per capita

Logexpdaily Log of expenditure for daily expense per capita

Logedu Log of expenditure for education per capita

Logexpmis Log of expenditure for other expense per capita

Willingness to participate in the program (without subsidy)

Table 10 presents the outcome of the probit regression for the respondents’
willingness to buy crop insurance®. Of the socioeconomic variables, only age (of the
household head) is statistically significant at 5 percent (in first three model specifications)
and at 10 percent (in the next three model specification). The negative sign of the
coefficient shows that the older the household head, the lower the probability the
household to buy crop insurance. This indicates that the younger household heads are
more risk averse than the older ones (i.e., the latter are less risk averse and, hence, less
likely to buy insurance), which in turn may be due to the fact that older household heads
have more options to deal with shocks than younger household heads. However, this

variable is only statistically significant in the first six model specifications. When we

° Appendix A2 presents the whole results of the estimation

26




replaced the variable representing total expenditure per capita by its components, the
coefficient for this variable lost its statistical significance. The other variables such as
number of household members, gender of household head, marital status, and years of

education do not affect one’s decision to buy insurance.

Among variables representing the economic situation of the households, the
number of bread earners, number of household members having left home to work in
other areas, income per capita, and savings do not have impacts on the household’s
decision to buy crop insurance. However, total value of assets the household owned, total
rice fields and the ability to borrow have significant statistical impacts on household
decisions. The larger the household’s assets and size of the rice field owned, the more
likely they will buy crop insurance. These variables represent the capability of households
to pay for insurance and their willingness to do so to protect their assets and outputs from
their land. The availability to borrow, however, hinders household participation in crop
insurance. This implies that households which are able to borrow prefer borrowing money
from commercial banks, friends, or relatives to cope with the shocks rather than pay for

crop insurance in a year and lose the payment if the shock does not occur.

The variables representing household experience of shock (including severity and
costs) do not have any impact on a household’s decision to buy insurance, if available.
The variable representing a household’s perception of risk, i.e., number of agricultural
risks that will likely occur in the next five years, also do not have any impact on the

household’s decision Vvis-a-Vvis insurance.

Table 10: Willingness to buy insurance (marginal effect)

1) @) 3) 4) () (6) (@)

Buyer buyer Buyer buyer buyer Buyer buyer
HH member 0.0217 0.0216 0.0214 0.0201 0.0269 0.0157 0.0119
Gender 0.0251 0.0281 -0.00318 | -0.00269 | 0.00154 0.00966 0.0210
Age 0.00442** | 0.00448** | -0.00436* | -0.00405* | -0.00435* | -0.00426* | -0.00376
Marriage -0.0306 -0.0301 -0.0137 -0.0101 -0.0162 -0.0178 -0.0174
Schooling -0.000798 | -0.000733 | 0.00336 0.00365 0.00682 0.00773 0.00649
Bread earner -0.0197 -0.0208 -0.0278 -0.0284 -0.0421 -0.0514 -0.0513
Member left 0.0256 0.0264 0.00972 0.00669 0.0133 0.0203 0.0172
Logipc 0.0144 0.0149 0.0207 -0.0165 -0.0182 -0.000637 | 0.0114
Logsaving -0.00199 | -0.00187 | -0.00305 | -0.00260 | -0.000325 | 0.00136 0.00273
Logtotalvalue 0.0514* 0.0489 0.0628** 0.0715** 0.0606* 0.0697** 0.0692**
Logricefield 0.0965** | 0.0957** | 0.105** 0.107** 0.0968** | 0.116** 0.113**

27




Borrow -0.114** -0.113** -0.126** -0.124** -0.117** -0.125** -0.121**
Shock 0.140 0.143 0.173 0.256 0.231 0.301 0.287
Very severe -0.0549 -0.0441 -0.0377 -0.0549 -0.0240 -0.0527 -0.0584
Moderate severe -0.0841 -0.0791 -0.0553 -0.0622 -0.0385 -0.0559 -0.0489
Log lost -0.0102 -0.0109 0.0157 0.0238 0.0250 0.0194 0.0208
No risk -0.00583 | 0.00200 0.00141 0.0105 0.0134 0.0161
Shockborrow_f -0.0375 -0.0587 -0.0546 -0.0588 -0.0532
Shockborrow_r -0.0505 -0.0299 -0.0353 -0.0386 -0.0429
Shockselfinsurance -0.165 -0.191 -0.194 -0.185 -0.184
Shocknewjob -0.367*** | -0.388*** | -0.392*** | -0.424*** | -0.418***
Shockcutexpense -0.00694 | -0.00683 | 0.000849 | -0.00763 -0.000420
Shocknewproduction -0.176** -0.217** -0.234** -0.274*** | -0.296***
Shockdonothing -0.401*** | -0.447*** | -0.428*** | -0.432*** | -0.438***
Shockother 0.242 0.259 0.268 0.243 0.246
Poorshock -0.194** -0.204*** | -0.229*** | -0.226***
Hatinh -0.116 -0.169* -0.206**
Logdebt 0.00373 0.00313
Lostshare 0.0861 0.0872
Agrishare -0.0661 -0.0530
Logepc -0.0812**

Logexpdaily -0.0943*
Logedu 0.00531
Logexpmis -0.0208*

* p<0.1; ** p<0.05; *** p<0.01"

However, some variables that indicate coping strategies adopted by households

amid previous shocks have effects on their willingness to buy insurance. If, while going

through previous shocks, households adopted the coping strategies of finding a new job or

adjusting their production methods, then their strategies have negative and statistically

significant impacts on their willingness to buy insurance. These indicate that households

are more dependent on themselves to cope with the risks rather than on external factors.

However, households that do not adopt the said coping strategies are also unlikely to buy

insurance. These households are either able to pay for insurance or have not been

impacted by shocks in the past. Variables that represent households who have to borrow

from formal financial institutions or from relatives and friends, as well as those who have

to cut their expenditures to cope with past shocks have no impact on these households’

decision to buy insurance.
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Some variables representing poor households that have experienced shocks and
households living in Ha Tinh have negative influence on their willingness to buy

insurance. These variables are statistically significant in some model specifications.

Other variables such as debt owed by households, share of losses in the total
income, and share of lost income from agricultural production do not have an impact on a

household’s decision to buy insurance.

Variables representing expenditure per capita and daily expenditure per capita
have statistically significant negative impacts on households’ willingness to pay for
insurance. This may mean that a household with higher consumption expenditure would

not be willing to smooth their consumption over time.

Willingness to participate in an insurance program (without subsidy)

Table 11 presents the results of the probit model on the decision of households to
participate in crop insurance if there is a subsidy from the government'’. The outcome of
the estimation, in general, is not much different from the probit model on the decision to
take out crop insurance without government subsidy. However, there are still some

differences.

For socioeconomic variables, unlike in the previous decision models, none of the
variables are statistically significant. In terms of variables representing households’
economic situation, the size of the rice field that a household owns still has positive and
statistically significant effects on its decision. But the total value of household assets loses
its impact on the household’s decision. Still, the household’s level of savings becomes an
underlying factor for the household decision to participate in the crop insurance program,
if any. The estimation result shows that as the household’s savings increase, it is more
likely to buy insurance. This implies that an increase in savings puts households in a
better position to buy insurance. Being able to borrow loses its effect on the household’s

decision.

As in the previous decision model, variables that represent a household’s

experience of shock do not have any effect on its decision to buy insurance.

19 For the full result of the estimations, see Appendix 3.
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The coping strategies that households adopted in the face of shocks in the past
also have impacts similar to those yielded by the previous models. Finding new jobs and
using new production methods still have negative impacts on a household’s decision to

buy insurance.
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Table 11: Willingness to buy insurance with government’s subsidy (marginal effect)

M1 M2 M3 M4 M5 M6 M7
HH member -0.0214 -0.0219 -0.0251 -0.0255 -0.0195 -0.0165 -0.0283
Gender -0.00483 0.00198 -0.0209 -0.0193 -0.0140 -0.0207 -0.00437
Age -0.00184 -0.00196 -0.00153 -0.00138 -0.00165 -0.00137 -0.000990
Marriage 0.0667 0.0689 0.0863 0.0888 0.0834 0.0858 0.0846
Schooling -0.000514 | -0.000395 | 0.00168 0.00183 0.00493 0.00516 0.00412
Bread earner -0.00717 -0.0103 -0.0120 -0.0124 -0.0252 -0.0319 -0.0341
Memberleft -0.00406 -0.00224 -0.0172 -0.0191 -0.0130 -0.0109 -0.0118
Logipc -0.0235 -0.0223 -0.0224 -0.0407 -0.0422 -0.0144 0.00823
Logsaving 0.00728** | 0.00756** | 0.00627* 0.00641* 0.00868** | 0.0100*** | 0.0118***
Logtotalvalue 0.0395 0.0339 0.0439* 0.0473* 0.0378 0.0379 0.0401
Logricefield 0.111%** 0.110*** 0.117*** 0.118*** 0.108*** 0.105** 0.103**
Borrow -0.0690 -0.0659 -0.0680 -0.0671 -0.0599 -0.0741 -0.0680
Shock 0.0376 0.0389 0.0762 0.123 0.0980 0.168 0.174
Very severe -0.0578 -0.0304 -0.0282 -0.0389 -0.0108 -0.0600 -0.0767
Moderate severe -0.105 -0.0904 -0.0906 -0.0975 -0.0767 -0.0978 -0.103
Loglost 0.00972 0.00864 0.0233 0.0271 0.0279 0.0214 0.0223
No risk -0.0133 -0.00585 -0.00594 0.00286 0.00299 0.00493
Shockborrow_f 0.00497 -0.00379 0.00106 -0.00620 0.00216
Shockborrow _r 0.0426 0.0529 0.0497 0.0511 0.0474
Shockselfinsurance -0.0312 -0.0441 -0.0438 -0.0366 -0.0395
Shocknewjob -0.274*** | -0.283*** | -0.286*** | -0.309*** | -0.309***
Shockcutexpense -0.0425 -0.0437 -0.0336 -0.0348 -0.0320
Shocknewproduction -0.149* -0.172** -0.187** -0.211*** | -0.233***
shockdonothing -0.175** -0.197** -0.175** -0.198** -0.205**
Shockother 0.244 0.255 0.267 0.263 0.257
Poorshock -0.0975 -0.106 -0.134* -0.135*
Hatinh -0.112* -0.123 -0.163**
Logdebt 0.00493 0.00445
Lostshare 0.139 0.137
Agrishare 0.0357 0.0473
Logepc -0.0359
logexpdaily -0.108**
Logedu 0.00469
Logexpmis -0.00977

* p<0.1; ** p<0.05; *** p<0.01"

Poor households that have been exposed to shocks in the past and households

located in Ha Tinh are still unlikely to participate in crop insurance even with the

government’s subsidy.
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Unlike the negative effect shown by the previous decision model, a household’s
expenditure per capita does not have any effect on household’s decision. But those
households who have high daily expenditure per capital are still not likely to share a part

of their daily expenditure to buy crop insurance.
Insurance amounts households are willing to pay

To explore the determinants of amounts that households are willing to pay for
crop insurance, we use two econometrics methods: OLS regression and the Heckman

two-step procedure.

In the first approach, we transform the amount households are willing to pay for
insurance into log form. For those who do not buy insurance, the amount will be zero.
Since it is impossible to take the log of zero, we add 1 to the premium amount that each
household is willing to pay for insurance to take natural logarithms. Adding 1 would
make the natural logarithms of premiums of those who do not buy insurance (i.e., zero
premiums) equal to zero while adding 1 does not make a big difference for those who buy
insurance.™ We also applied all variables that we used to explore the willingness of

households to participate in a crop insurance scheme in the OLS regressions.

We have two samples for estimation. The first one is for those who voluntarily
buy insurance and the second for those who are willing buy insurance, with or without
government subsidy. For each of the samples, we also test seven different model
specifications as in the previous section. The results of OLS estimations are presented in
Tables 12 and 13.

For those who will voluntarily buy crop insurance, the amount involved is
negatively affected by the age of the household head, i.e., the older the household heads,
the less they are likely to buy insurance. This statistically significant negative relationship

indicates that older household heads are less risk averse than younger households.

Total household asset value and total household rice fields owned have a
positively and statistically significant influence on a household’s desired level of crop
insurance premium in all seven specification models. However, the possibility of

borrowing could reduce the statistical significance of a household’s willing to pay for

! Recall that in the CV procedure for this study, there are six bid cards for WTP, ranging from VND 30,000
to VND 80,000. However, WTP could go as low as VND 10,000. In this case, the natural logarithms of
10,000 and 10,001 are 9.21034 and 9.21044, respectively, which are not significantly different.
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crop insurance. This indicates that households may still prefer borrowing when there is a
crop shock to buying insurance.

Experiencing shocks in the past also positively affects the amount that households
are willing to pay for insurance. However, this variable is statistically significant at 10

percent in some specifications.

Similar to the models for willingness to buy crop insurance, the strategy of having
a new job or adopting a new production method among households which have had to
cope with crop shocks has negative impacts on the amount of insurance such households
are willing to pay. This indicates that households are still inclined to rely on past coping
strategies to deal with shocks.

The amount of crop insurance that households are willing to pay is smaller among
respondents in Ha Tinh, and among poor households and households with large
expenditures. These results are understandable since these people are more exposed to

natural disasters, which they see as normal occurrences.

Table 12: Willingness to pay for crop insurance (without government

subsidy) — OLS results

1 2 3 4 5 6 7
HH member 0.0369 0.0367 0.0291 0.0263 0.0583 0.0347 0.0192
Gender 0.113 0.117 0.011 0.0213 0.0451 0.0663 0.0929
Age -0.0134** | -0.0135** | -0.0128* | -0.0118* | -0.0134** | -0.0131* | -0.0117*
Marriage -0.111 -0.111 -0.0327 -0.0319 -0.0571 -0.0741 -0.0908
Schooling -0.00331 | -0.00331 0.00851 0.00936 0.0235 0.0243 0.0194
Bread earner -0.0451 -0.0466 -0.0626 -0.0631 -0.128 -0.147 -0.136
Memberleft 0.0489 0.05 0.00171 | -0.00874 0.0231 0.0378 0.0289
Logipc 0.1 0.101 0.103 | 0.000402 | -0.00788 0.0178 0.0459
Logsaving -0.00093 | -0.00076 | -0.00473 | -0.00365 0.00749 0.0104 0.0124
Logtotalvalue 0.160* 0.157* 0.195** 0.215** 0.157* 0.176* 0.175*
Logricefield 0.283** 0.281** 0.279** 0.285** 0.224* 0.278* 0.262*
Borrow -0.386** | -0.384** | -0.390** | -0.377** | -0.334** | -0.357** | -0.353**
Shock 0.58 0.584 0.807 1.062** 0.973* 1.102** 1.048*
Very severe -0.174 -0.16 -0.144 -0.195 -0.0409 -0.0927 -0.083
Moderate severe -0.251 -0.245 -0.175 -0.207 -0.1 -0.131 -0.095
Loglost -0.0533 -0.0541 0.00352 0.0155 0.0162 0.00241 0.00405
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No risk -0.0078 0.00715 0.00724 0.0557 0.0633 0.07
Shockborrow_f -0.0758 -0.12 -0.0937 -0.1 -0.0904
Shockborrow _r -0.0378 0.0122 -0.011 -0.0278 -0.0313
Shockselfinsurance -0.241 -0.304 -0.308 -0.285 -0.283
Shocknewjob -1.068*** | -1.094*** | -1.108*** | -1,159*** | -1 142***
Shockcutexpense -0.128 -0.144 -0.107 -0.123 -0.105
Shocknewproduction -0.376 -0.474* | -0.563** | -0.631** | -0.662**
Shockdonothing -1.305%** | -1,389*** | -1.279*** | -1.267*** | -1.277***
Shockother 0.295 0.275 0.252 0.204 0.203
Poorshock -0.502** | -0.543** | -0.577*** | -0.556**
Hatinh -0.604*** | -0.738*** | -0.820***
Logdebt 0.00854 0.00629
Lostshare 0.18 0.185
Agrishare -0.203 -0.192
Logepc -0.15

Logexpdaily -0.183
Logedu 0.0167
Logexpmis -0.0373
_cons -2.363** | -2.302** | -2.850*** | -2.292** -0.826 -0.447 -0.259
N 532 532 532 532 532 532 532

*p<0.1; ** p<0.05; *** p<0.01"

Table 13 presents the OLS results for households’ willingness to pay for crop insurance

with government subsidy. There is no significant difference between the results of this model

and the one without government subsidy based on factors that determine the level of crop

insurance household would like to buy. These factors include household savings, total value

of assets, size of rice field, possibility of borrowing, experience in dealing with shocks, their

living location or their economic status.

Table 13: Willingness to pay for crop insurance (with government subsidy) —

OLS results

1 2 3 4 5 6 7
Hhmember -0.103* -0.105* -0.114** -0.116** -0.0818 -0.0681 -0.0982
Gender 0.0235 0.0365 -0.0335 -0.028 -0.00499 -0.0337 -0.00195
Age -0.00851 -0.00883 -0.0081 -0.00745 -0.00909 -0.00773 -0.00668
Marriage 0.244 0.248 0.296 0.298 0.273 0.281 0.261
Schooling -0.00689 -0.00682 0.000522 0.00121 0.0158 0.0161 0.0109
Breadearner -0.0309 -0.036 -0.0414 -0.0419 -0.11 -0.117 -0.109
Memberleft -0.0348 -0.031 -0.0692 -0.076 -0.0427 -0.0455 -0.0491
Logipc -0.0462 -0.0439 -0.0517 -0.12 -0.129 -0.0658 -0.0269
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Logsaving 0.0249** | 0.0254** 0.0209* | 0.0216** | 0.0334*** | 0.0357*** | 0.0380***
Logtotalvalue 0.173** 0.161* 0.202** | 0.214*** 0.154* 0.151* 0.158*
Logricefield 0.357*** 0.353*** 0.344*** 0.348*** 0.284** 0.264** 0.252*
Borrow -0.354** -0.348** -0.360** -0.351** -0.306** -0.342** -0.338**
Shock 0.461 0.473 0.659 0.831* 0.735 0.865* 0.865*
Very severe -0.264 -0.214 -0.206 -0.24 -0.0796 -0.203 -0.205
Moderate severe -0.451 -0.429 -0.383 -0.404 -0.295 -0.361 -0.355
Loglost -0.0151 -0.0178 0.0194 0.0275 0.0284 0.0191 0.0183
No risk -0.0266 -0.0108 -0.0111 0.0395 0.0367 0.0405
Shockborrow_f 0.00798 -0.029 0.00297 -0.0401 -0.0302
Shockborrow r 0.18 0.215 0.189 0.187 0.178
Shockselfinsurance 0.0146 -0.0284 -0.0322 0.0244 0.0163
Shocknewjob -0.902*** | -0.916*** | -0.928*** | -0.963*** | -0.962***
Shockcutexpense -0.214 -0.225 -0.186 -0.174 -0.165
Shocknewproduction -0.245 -0.312 -0.403* -0.426* -0.454*
Shockdonothing -0.874*** | -0.930*** | -0.813*** | -0.859*** | -0.865***
Shockother 0.31 0.295 0.274 0.275 0.253
Poorshock -0.338 -0.379* -0.424** -0.408*
Hatinh -0.629*** | -0.619*** | -0.690***
Logdebt 0.0147 0.0127
Lostshare 0.217 0.208
Agrishare 0.161 0.158
Logepc -0.0376

Logexpdaily -0.163
Logedu 0.0161
Logexpmis -0.0128
_cons -1.371 -1.161 -1.572 -1.194 0.331 0.0394 0.626
N 528 528 528 528 528 528 528

*p<0.1; ** p<0.05; *** p<0.01"

To correct for selection bias, we run two samples using the two-step Heckman

procedure. In the first step, we used specification 6 in the model of willingness to buy

insurance to estimate the propensity of households to participate in crop insurance. In the

second step, after correcting for sample selection bias, we used several models to ensure

the stability of the coefficients in the steps. The following table presents the determinants

of amount that households are willing to pay for crop insurance without government
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subsidy, after controlling for selection bias (the second step of the two-step Heckman

procedure).'?

Socioeconomic variables such as the gender of household head, his/her age,
marital status and years of education are not statistically significant determinants of a

household’s decision on the amount it are willing to pay for crop insurance.

As expected, having higher income per capita has a positive effect on a
household’s decision on the amount it is willing to pay for insurance. The coefficient for
this variable is statistically significant at 1 percent. Higher household financial savings
also have a positive impact on the amount a household is willing to pay for insurance.
However, other variables that represent the wellbeing of the households such as the total
value of assets, the total size of rice field, the total level of debt do not have an
statistically significant impact on a household decision on the amount it is willing to pay

for insurance.

Households in Ha Tinh are likely to pay less for crop insurance. The coefficient

for this variable is statistically significant at 1 percent.

Unlike the results of probit estimation for factors that explain a household’s
decision to participate in crop insurance (if any), the number of risks that households
consider likely to occur in the next five years has a positive impact on the amount they
are willing to pay for insurance. This variable is statistically significant at 1 percent.

In the third and fourth model specifications, we replace the income per capita
variable by expenditure per capita variable and expenditure component to test whether
households who have decided to buy insurance are likely to smooth their consumption or
not. The estimation shows that households with higher level of spending are likely to
smooth their consumption by buying a higher amount of insurance. In fact, buying crop
insurance will keep them from reducing expenditure if they experience a shock.

Table 14: Determinant of amount that household willing to pay for crop insurance —
Result from second step in Heckman 2-step estimation

M1 M2 M3 M4
Gender 0.111 0.0774 0.0633 0.0500
Age -0.00220 -0.00166 -0.000474 -0.000891
Marriage -0.0747 -0.0804 -0.0847 -0.0814

12 For the whole estimation results (including first step and second steps), see Appendix 6
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Schooling 0.00664 0.0105 0.00897 0.00811
Breadwinner -0.0389 -0.0348 -0.0105 0.000128
Memberleft -0.0147 -0.0217 -0.0479 -0.0410
Logipc 0.192*** 0.193***

Logsaving 0.0158** 0.0173*** 0.0154** 0.0134**
Logtotalvalue -0.0617 -0.0561 -0.0510 -0.0451
Logricefield -0.0808 -0.0680 -0.0415 -0.0445
Logdebt -0.00237 -0.00280 -0.00446 -0.00354
Noofshock 0.0560 0.0211 0.0189 0.0146
Poorinc 0.136 0.169* 0.0356 0.0443
Hatinh -0.442*** -0.579*** -0.560%** -0.507***
Norisk 0.0713*** 0.0684*** 0.0663***
Logepc 0.153***

Logexpdaily 0.185***
Logedu 0.00175
Loghealth 0.000436
Logexpmis 0.0129
_cons 3.069*** 2.780%** 3.238*** 2.983***

* p<0.1; ** p<0.05; *** p<0.01"

Table 15 below displays the second of a two-step Heckman procedure. It presents

the result of the model that estimates the determinants of an amount that a household is

willing to pay for crop insurance with government subsidy (see Appendix A7 for results

of both steps). The estimation shows that there is only a slight difference in the estimation

results for the model without government subsidy. For most variables, however, the

magnitudes of effect seem to be smaller and the level of income per capita has impacts on

the amounts households will pay for crop insurance.

Table 15: Determinants of amount that household willing to pay for crop insurance
with government subsidy — Result from second step in Heckman 2-step estimation

M1 M2 M3 M4

Gender 0.0656 0.0340 0.0310 0.00780
Age -0.00547 -0.00475 -0.00443 -0.00388
Marriage 0.0313 0.0297 0.0186 0.0223
Schooling 0.00584 0.00995 0.00927 0.00874
Bread earner -0.0731 -0.0739 -0.0563 -0.0325
Memberleft -0.00223 -0.0109 -0.0271 -0.0316
Logipc 0.103 0.0998

Logsaving 0.0166** 0.0181*** 0.0166** 0.0135**
Logtotalvalue -0.0108 -0.00472 -0.00551 -0.00379
Logricefield -0.0457 -0.0304 -0.00848 -0.0215
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Logdebt -0.000575 -0.000219 -0.00107 0.000143
Noofshock -0.00527 -0.0474 -0.0443 -0.0497
Poorinc 0.0270 0.0514 -0.0153 0.0183
Hatinh -0.521*** -0.662*** -0.661*** -0.584***
Norisk 0.0744*** 0.0741*** 0.0719***
Logepc 0.104**

Logexpdaily 0.199***
Logedu 0.00379
Loghealth -0.00215
logexpmis 0.00336
_cons 3.130%*** 2.850*** 2.863*** 2.283***

* p<0.1; ** p<0.05; *** p<0.01"

VIl. CONCLUSIONS AND SOME POLICY IMPLICATIONS

Vietnam’s poor households, like their counterparts elsewhere in the world, face
many types of risks. One of the major ones is closely tied to agricultural production,
which is heavily affected by environmental conditions like floods, storms, and severe
weather changes. To cope with these risks, the poor have a range of coping mechanisms,
including risk-pooling schemes, income support (e.g., credit arrangements, transfers), and
consumption-smoothing arrangements (e.g., savings, grain banks). However, such coping
strategies offer limited protection and low returns for households, and are prone to

breakdown during emergencies.

One of the solutions to this problem is to introduce insurance into agricultural
production. Although there are some concerns about the reliability of this type of
insurance to protect the poor from shocks, crop insurance can still play a vital role as a
risk management instrument. Such an instrument can enable poor farmers in developing
economies to cope with weather-related production risks since it is likely to provide
greater economic and psychological security to the poor as it reduces exposure to multiple

risks.

According to the Ministry of Finance, the number of insured farmers in Vietnam
remains low. The value of this service comprises only a small proportion of the total
nonlife insurance premiums—just 0.069 percent in 2004, 0.008 percent in 2005, 0.012
percent in 2006, and 0.01 percent in 2007. This is partly due to the fact that only a small
number of insurance businesses are involved in providing this kind of service. It is also
partly due to the lack of awareness among farmers of the role and benefits of purchasing

such insurance.
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This study is based on a sample from two weather-risk prone areas—one in the
central coastal region and the other in the southern rice bowl. Both are hit by floods and
storms annually and are severely affected by severe weather changes. The empirical
results show that there is a “demand” for crop insurance. More than half of the
respondents are interested to buy crop insurance. This number increases to nearly 70
percent if the government subsidizes part of the insurance premium. However, the crop
insurance market size is small, and, thus, crop insurance is not likely to be attractive to

private insurance firms.

The results show that those who need the most protection are not in a position to
buy insurance. This is largely because their land is so small that the value of output may
not justify the additional cost of insurance protection. As such they find other ways to

protect themselves such as finding a new job or adjusting their production methods.

The above findings have implications for policymakers. Instead of putting much
effort in creating a “market” for crop insurance, the government may need to focus more
on facilitating the development of a “self-insurance” mechanism for the poor by helping
farmer-producers to be less dependent on natural conditions by creating alternative jobs in
service and industrial sectors. Facilitating shifts in the production methods (such as new
production technology and new types of seeds) is also very important to help the poor to
cope with weather-related risks. However, self-insurance methods such as finding a new
jobs or adjusting production methods have their limitations. Thus, a longer-term strategy
should also be explored. This includes developing a crop insurance market, which should
go hand in hand with a suitable institutional arrangement that takes into account the
small-scale characteristics of agricultural production currently covered by crop insurance.
These characteristics are key to ensuring the success of developing a crop insurance

market.
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APPENDIX

Appendix 1: Household heads’ characteristics

Avg. HH size | Avg. Age of Gender of HH head Avg. HH
HH head head yrs of
Male Female schooling

Thuong Loc 3.6 46.3 81.1 18.9 8.2
Nhan Loc 4.2 47.8 89.3 10.7 7.8
Son Loc 3.8 49.2 85.9 141 7.9
Xuan Loc 3.7 50.3 86.5 13.5 8.3
Hieu Thanh 3.9 53.1 91.7 8.3 6.6
Trung Thanh 4.1 56.1 74.7 25.3 6.0
Trung Nghia 3.9 54.4 82.1 17.9 6.3
Ha Tinh 3.8 48.3 85.6 14.4 8.0
Vinh Long 4.0 54.5 82.9 17.1 6.3
Total 3.9 51.0 84.3 15.7 7.3

Source: Authors’ calculations based on the survey data
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Appendix A2: Households’ willingness to buy insurance (marginal effect)

@) (@3] Q) 4) ®) (6) @)
HH member 0.0217 0.0216 0.0214 0.0201 0.0269 0.0157 0.0119
(1.08) (1.07) (1.03) (0.97) (1.27) (0.67) (0.49)
Gender 0.0251 0.0281 -0.00318 -0.00269 | 0.00154 0.00966 0.0210
(0.36) (0.40) (-0.04) (-0.04) (0.02) (0.13) (0.28)
Age -0.00442** | -0.00448** -0.00436* | -0.00405* | -0.00435* | -0.00426* | -0.00376
(-1.97) (-1.99) (-1.90) (-1.76) (-1.89) (-1.80) (-157)
Marriage -0.0306 -0.0301 -0.0137 -0.0101 -0.0162 -0.0178 -0.0174
(-0.34) (-0.34) (-0.15) (-0.11) (-0.18) (-0.19) (-0.19)
Schooling -0.000798 -0.000733 0.00336 0.00365 0.00682 0.00773 0.00649
(-0.09) (-0.09) (0.38) (0.41) (0.74) (0.83) (0.68)
Bread earner -0.0197 -0.0208 -0.0278 -0.0284 -0.0421 -0.0514 -0.0513
(-0.56) (-0.59) (-0.78) (-0.79) (-1.14) (-1.38) (-1.36)
Memberleft 0.0256 0.0264 0.00972 0.00669 0.0133 0.0203 0.0172
(1.34) (1.38) (0.49) (0.34) (0.65) (0.98) (0.83)
Logipc 0.0144 0.0149 0.0207 -0.0165 -0.0182 -0.000637 | 0.0114
(0.43) (0.44) (0.60) (-0.44) (-0.48) (-0.01) (0.25)
Logsaving -0.00199 -0.00187 -0.00305 -0.00260 | -0.000325 | 0.00136 0.00273
(-0.52) (-0.48) (-0.76) (-0.65) (-0.08) (0.31) (0.62)
Logtotalvalue 0.0514* 0.0489 0.0628** 0.0715** | 0.0606* 0.0697** | 0.0692**
(1.75) (1.63) (2.04) (2.29) (1.92) (2.14) (2.12)
Logricefield 0.0965** 0.0957** 0.105** 0.107** 0.0968** | 0.116** 0.113**
(2.32) (2.30) (2.44) (2.49) (2.22) (2.31) (2.24)
Borrow -0.114** -0.113** -0.126** -0.124** -0.117** -0.125** | -0.121**
(-2.12) (-2.09) (-2.28) (-2.24) (-2.11) (-2.20) (-2.13)
Shock 0.140 0.143 0.173 0.256 0.231 0.301 0.287
(0.85) (0.87) (0.97) (1.42) (1.27) (1.61) (1.55)
Very severe -0.0549 -0.0441 -0.0377 -0.0549 -0.0240 -0.0527 -0.0584
(-0.38) (-0.30) (-0.25) (-0.37) (-0.16) (-0.35) (-0.38)
Moderate severe -0.0841 -0.0791 -0.0553 -0.0622 -0.0385 -0.0559 -0.0489
(-0.60) (-0.56) (-0.39) (-0.44) (-0.27) (-0.39) (-0.35)
Loglost -0.0102 -0.0109 0.0157 0.0238 0.0250 0.0194 0.0208
(-0.58) (-0.61) (0.77) (1.12) (1.17) (0.87) (0.93)
No risk -0.00583 0.00200 0.00141 0.0105 0.0134 0.0161
(-0.44) (0.14) (0.10) (0.69) (0.86) (1.03)
Shockborrow_f -0.0375 -0.0587 -0.0546 -0.0588 -0.0532
(-0.35) (-0.54) (-0.50) (-0.54) (-0.49)
Shockborrow_r -0.0505 -0.0299 -0.0353 -0.0386 -0.0429
(-0.43) (-0.25) (-0.30) (-0.32) (-0.36)
Shockselfinsurance -0.165 -0.191 -0.194 -0.185 -0.184
(-1.24) (-1.42) (-1.44) (-1.38) (-1.37)
Shocknewjob -0.367*** | -0.388*** | -0.392*** | -0.424*** | -0.418***
(-3.98) (-4.14) (-4.19) (-4.42) (-4.38)
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Shockcutexpense -0.00694 -0.00683 | 0.000849 | -0.00763 | -0.000420
(-0.08) (-0.08) (0.01) (-0.09) (-0.00)
Shocknewproduction -0.176** -0.217** | -0.234** | -0.274*** | -0.296***
(-1.96) (-2.38) (-2.53) (-2.89) (-3.08)
Shockdonothing -0.401*** | -0.447*** | -0.428*** | -0.432*** | -0.438***
(-4.10) (-4.43) (-4.21) (-4.11) (-4.17)
Shockother 0.242 0.259 0.268 0.243 0.246
(1.27) (1.33) (1.36) (1.24) (1.25)
Poorshock -0.194** | -0.204*** | -0.229*** | -0.226***
(-2.48) (-2.59) (-2.85) (-2.79)
Hatinh -0.116 -0.169* -0.206**
(-1.61) (-1.93) (-2.30)
Logdebt 0.00373 0.00313
(1.08) (0.90)
Lostshare 0.0861 0.0872
(0.83) (0.84)
Agrishare -0.0661 -0.0530
(-0.57) (-0.46)
Logepc -0.0812**
(-2.03)
Logexpdaily -0.0943*
(-1.92)
Logedu 0.00531
(1.03)
Logexpmis -0.0208*
(-1.74)
N 532 532 532 532 532 532 532

t statistics in parentheses

* p<0.1; ** p<0.05; *** p<0.01

44




Appendix A3: Households’ willingness to buy insurance with government subsidy
(marginal effect)

() 2 ©) (4) Q) (6) ()
HH member -0.0214 -0.0219 -0.0251 -0.0255 -0.0195 -0.0165 -0.0283
(-1.19) (-1.22) (-1.39) (-1.41) (-1.07) (-0.81) (-1.36)
Gender -0.00483 0.00198 -0.0209 -0.0193 -0.0140 -0.0207 -0.00437
(-0.08) (0.03) (-0.34) (-0.31) (-0.23) (-0.33) (-0.07)
Age -0.00184 -0.00196 -0.00153 | -0.00138 | -0.00165 -0.00137 -0.000990
(-0.92) (-0.98) (-0.76) (-0.68) (-0.82) (-0.66) (-0.47)
Marriage 0.0667 0.0689 0.0863 0.0888 0.0834 0.0858 0.0846
(0.87) (0.89) (1.12) (1.15) (1.08) (1.10) (1.08)
Schooling -0.000514 | -0.000395 | 0.00168 0.00183 0.00493 0.00516 0.00412
(-0.07) (-0.05) (0.21) (0.23) (0.60) (0.62) (0.49)
Bread earner -0.00717 -0.0103 -0.0120 -0.0124 -0.0252 -0.0319 -0.0341
(-0.23) (-0.33) (-0.38) (-0.39) (-0.78) (-0.99) (-1.05)
Memberleft -0.00406 -0.00224 -0.0172 -0.0191 -0.0130 -0.0109 -0.0118
(-0.24) (-0.13) (-0.99) (-1.10) (-0.73) (-0.60) (-0.66)
Logipc -0.0235 -0.0223 -0.0224 -0.0407 -0.0422 -0.0144 0.00823
(-0.80) (-0.76) (-0.75) (-1.25) (-1.30) (-0.38) (0.21)
Logsaving 0.00728** | 0.00756** | 0.00627* | 0.00641* | 0.00868** | 0.0100*** | 0.0118***
(2.10) (2.17) (1.77) (1.81) (2.30) (2.60) (3.01)
Logtotalvalue 0.0395 0.0339 0.0439* 0.0473* 0.0378 0.0379 0.0401
(1.58) (1.33) (1.71) (1.84) (1.46) (1.43) (1.53)
Logricefield 0.111*** | 0.110*** | 0.117*** | 0.118*** | 0.108*** | 0.105** 0.103**
(3.06) (3.03) (3.21) (3.24) (2.92) (2.48) (2.41)
Borrow -0.0690 -0.0659 -0.0680 -0.0671 -0.0599 -0.0741 -0.0680
(-1.41) (-1.35) (-1.40) (-1.38) (-1.23) (-1.49) (-1.37)
Shock 0.0376 0.0389 0.0762 0.123 0.0980 0.168 0.174
(0.25) (0.26) (0.47) (0.74) (0.58) (0.97) (1.01)
Verysevere -0.0578 -0.0304 -0.0282 -0.0389 -0.0108 -0.0600 -0.0767
(-0.43) (-0.22) (-0.20) (-0.28) (-0.08) (-0.43) (-0.55)
Moderatesevere -0.105 -0.0904 -0.0906 -0.0975 -0.0767 -0.0978 -0.103
(-0.81) (-0.69) (-0.69) (-0.75) (-0.59) (-0.75) (-0.80)
Loglost 0.00972 0.00864 0.0233 0.0271 0.0279 0.0214 0.0223
(0.62) (0.55) (1.30) (1.48) (1.51) (1.09) (1.14)
Norisk -0.0133 -0.00585 | -0.00594 | 0.00286 0.00299 0.00493
(-1.12) (-0.47) (-0.48) (0.22) (0.22) (0.37)
Shockborrow_f 0.00497 -0.00379 | 0.00106 -0.00620 0.00216
(0.05) (-0.04) (0.01) (-0.07) (0.02)
Shockborrow _r 0.0426 0.0529 0.0497 0.0511 0.0474
(0.39) (0.48) (0.45) (0.46) (0.43)
Shockselfinsurance -0.0312 -0.0441 -0.0438 -0.0366 -0.0395
(-0.25) (-0.35) (-0.35) (-0.29) (-0.32)
Shocknewjob -0.274*** | -0.283*** | -0.286*** | -0.309*** | -0.309***
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(-3.56) (-3.65) (-3.69) (-3.90) (-3.95)
Shockcutexpense -0.0425 -0.0437 -0.0336 -0.0348 -0.0320
(-0.58) (-0.59) (-0.45) (-0.46) (-0.43)
Shocknewproduction -0.149* -0.172** | -0.187** -0.211*** | -0.233***
(-1.94) (-2.20) (-2.38) (-2.61) (-2.87)
Shockdonothing -0.175** | -0.197** | -0.175** -0.198** -0.205**
(-2.03) (-2.25) (-1.99) (-2.19) (-2.28)
Shockother 0.244 0.255 0.267 0.263 0.257
(1.33) (1.37) (1.42) (1.39) (1.35)
Poorshock -0.0975 -0.106 -0.134* -0.135*
(-1.43) (-1.55) (-1.92) (-1.94)
Hatinh -0.112* -0.123 -0.163**
(-1.79) (-1.63) (-2.11)
Logdebt 0.00493 0.00445
(1.63) (1.45)
Lostshare 0.139 0.137
(1.33) (1.33)
Agrishare 0.0357 0.0473
(0.36) (0.47)
Logepc -0.0359
(-1.00)
Logexpdaily -0.108**
(-2.51)
Logedu 0.00469
(1.06)
Logexpmis -0.00977
(-0.99)

t statistics in parentheses
* p<0.1; ** p<0.05; *** p<0.01
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Appendix A4: Willingness to pay for crop insurance without government subsidy

1) ) @) (4) (©) (6) ()
HH member 0.0369 0.0367 0.0291 0.0263 0.0583 0.0347 0.0192
(0.60) (0.60) (0.48) (0.44) (0.96) (0.52) (0.28)
Gender 0.113 0.117 0.0110 0.0213 0.0451 0.0663 0.0929
(0.53) (0.54) (0.05) (0.10) (0.21) (0.31) (0.43)
Age -0.0134** | -0.0135** | -0.0128* | -0.0118* | -0.0134** | -0.0131* | -0.0117*
(-1.97) (-1.98) (-1.90) (-1.76) (-2.01) (-1.93) (-1.70)
Marriage -0.111 -0.111 -0.0327 -0.0319 -0.0571 -0.0741 -0.0908
(-0.41) (-0.40) (-0.12) (-0.12) (-0.22) (-0.28) (-0.34)
Schooling -0.00331 | -0.00331 | 0.00851 0.00936 0.0235 0.0243 0.0194
(-0.13) (-0.13) (0.33) (0.37) (0.92) (0.94) (0.74)
Bread earner -0.0451 -0.0466 -0.0626 -0.0631 -0.128 -0.147 -0.136
(-0.43) (-0.44) (-0.61) (-0.61) (-1.22) (-1.39) (-1.27)
Memberleft 0.0489 0.0500 0.00171 -0.00874 | 0.0231 0.0378 0.0289
(0.84) (0.85) (0.03) (-0.15) (0.40) (0.63) (0.49)
Logipc 0.100 0.101 0.103 0.000402 | -0.00788 | 0.0178 0.0459
(0.98) (0.98) (1.02) (0.00) (-0.07) (0.14) (0.36)
Logsaving -0.000927 | -0.000760 | -0.00473 | -0.00365 | 0.00749 0.0104 0.0124
(-0.08) (-0.06) (-0.41) (-0.32) (0.62) (0.84) (0.99)
Logtotalvalue 0.160* 0.157* 0.195** 0.215** 0.157* 0.176* 0.175*
(1.82) (1.74) (2.21) (2.44) (1.75) (1.92) (1.92)
Logricefield 0.283** 0.281** 0.279** 0.285** 0.224* 0.278* 0.262*
(2.23) (2.22) (2.25) (2.30) (1.79) (1.96) (1.84)
Borrow -0.386** | -0.384** | -0.390** | -0.377** | -0.334** | -0.357** | -0.353**
(-2.40) (-2.38) (-2.48) (-2.40) (-2.13) (-2.24) (-2.21)
Shock 0.580 0.584 0.807 1.062** 0.973* 1.102** 1.048*
(1.16) (1.17) (1.58) (2.04) (1.88) (2.05) (1.95)
Verysevere -0.174 -0.160 -0.144 -0.195 -0.0409 -0.0927 -0.0830
(-0.40) (-0.36) (-0.33) (-0.45) (-0.09) (-0.21) (-0.19)
Moderatesevere | -0.251 -0.245 -0.175 -0.207 -0.1000 -0.131 -0.0950
(-0.60) (-0.58) (-0.42) (-0.50) (-0.24) (-0.32) (-0.23)
Loglost -0.0533 -0.0541 0.00352 0.0155 0.0162 0.00241 0.00405
(-1.01) (-1.02) (0.06) (0.28) (0.29) (0.04) (0.07)
No risk -0.00780 | 0.00715 0.00724 0.0557 0.0633 0.0700
(-0.19) (0.17) (0.18) (1.26) (1.40) (1.54)
Shockborrow_f -0.0758 -0.120 -0.0937 -0.100 -0.0904
(-0.25) (-0.40) (-0.31) (-0.33) (-0.30)
Shockborrow_r -0.0378 0.0122 -0.0110 -0.0278 -0.0313
(-0.11) (0.04) (-0.03) (-0.08) (-0.09)
Shockselfinsura
nce -0.241 -0.304 -0.308 -0.285 -0.283
(-0.62) (-0.79) (-0.80) (-0.73) (-0.73)
Shocknewjob -1.068*** | -1.094*** | -1.108*** | -1.150*** | -1.142***
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(-4.02) (-4.13) (-4.22) (-4.36) (-4.32)
Shockcutexpens
e -0.128 -0.144 -0.107 -0.123 -0.105
(-0.53) (-0.60) (-0.45) (-0.51) (-0.44)
Shocknewprodu
ction -0.376 -0.474* -0.563** | -0.631** | -0.662**
(-1.46) (-1.82) (-2.16) (-2.39) (-2.49)
Shockdonothing -1.305*** | -1.389*** | -1.279*** | -1.267*** | -1.277***
(-4.66) (-4.94) (-4.54) (-4.37) (-4.41)
Shockother 0.295 0.275 0.252 0.204 0.203
(0.64) (0.59) (0.55) (0.44) (0.44)
Poorshock -0.502** | -0.543** | -0.577*** | -0.556**
(-2.29) (-2.49) (-2.60) (-2.50)
Hatinh -0.604*** | -0.738*** | -0.820***
(-2.91) (-2.95) (-3.23)
Logdebt 0.00854 0.00629
(0.87) (0.63)
Lostshare 0.180 0.185
(0.60) (0.61)
Agrishare -0.203 -0.192
(-0.63) (-0.60)
Logepc -0.150
(-1.31)
Logexpdaily -0.183
(-1.31)
Logedu 0.0167
(1.13)
Logexpmis -0.0373
(-1.17)
_cons -2.363** | -2.302** | -2.850*** | -2.292** | -0.826 -0.447 -0.259
(-2.38) (-2.20) (-2.77) (-2.17) (-0.71) (-0.35) (-0.19)
N 532 532 532 532 532 532 532
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Appendix A5: Willingness to pay for crop insurance with government subsidy

1) 2 @) 4) ®) (6) )
HH member -0.103* -0.105* -0.114** | -0.116** | -0.0818 -0.0681 -0.0982
(-1.80) (-1.82) (-1.98) (-2.02) (-1.42) (-1.08) (-1.52)
Gender 0.0235 0.0365 -0.0335 -0.0280 -0.00499 | -0.0337 -0.00195
(0.12) (0.18) (-0.17) (-0.14) (-0.03) (-0.17) (-0.01)
eAge -0.00851 | -0.00883 | -0.00810 | -0.00745 | -0.00909 | -0.00773 | -0.00668
(-1.35) (-1.40) (-1.29) (-1.19) (-1.46) (-1.22) (-1.04)
Marriage 0.244 0.248 0.296 0.298 0.273 0.281 0.261
(0.97) (0.98) (1.18) (1.19) (1.10) (1.12) (1.04)
Schooling -0.00689 | -0.00682 | 0.000522 | 0.00121 0.0158 0.0161 0.0109
(-0.29) (-0.29) (0.02) (0.05) (0.66) (0.67) (0.44)
Bread earner -0.0309 -0.0360 -0.0414 -0.0419 -0.110 -0.117 -0.109
(-0.32) (-0.37) (-0.43) (-0.44) (-1.12) (-1.19) (-1.09)
Memberleft -0.0348 -0.0310 -0.0692 -0.0760 -0.0427 -0.0455 -0.0491
(-0.65) (-0.57) (-1.28) (-1.40) (-0.78) (-0.82) (-0.88)
Logipc -0.0462 -0.0439 -0.0517 -0.120 -0.129 -0.0658 -0.0269
(-0.49) (-0.46) (-0.55) (-1.17) (-1.26) (-0.56) (-0.23)
Logsaving 0.0249** | 0.0254** | 0.0209* 0.0216** | 0.0334*** | 0.0357*** | 0.0380***
(2.31) (2.35) (1.93) (2.00) (2.95) (3.07) (3.24)
Logtotalvalue | 0.173** 0.161* 0.202** 0.214*** | 0.154* 0.151* 0.158*
(2.12) (1.94) (2.44) (2.59) (1.83) (1.76) (1.85)
Logricefield 0.357*** | 0.353*** | 0.344*** | 0.348*** | 0.284** 0.264** 0.252*
(3.05) (3.02) (2.97) (3.00) (2.44) (2.00) (1.90)
Borrow -0.354** | -0.348** | -0.360** | -0.351** | -0.306** | -0.342** | -0.338**
(-2.38) (-2.34) (-2.45) (-2.39) (-2.09) (-2.30) (-2.27)
Shock 0.461 0.473 0.659 0.831* 0.735 0.865* 0.865*
(1.00) (1.03) (1.38) (1.70) (1.52) (1.73) (1.73)
Verysevere -0.264 -0.214 -0.206 -0.240 -0.0796 -0.203 -0.205
(-0.66) (-0.53) (-0.51) (-0.59) (-0.20) (-0.49) (-0.49)
Moderatesever
e -0.451 -0.429 -0.383 -0.404 -0.295 -0.361 -0.355
(-1.17) (-1.11) (-0.99) (-1.05) (-0.77) (-0.93) (-0.92)
Loglost -0.0151 -0.0178 0.0194 0.0275 0.0284 0.0191 0.0183
(-0.31) (-0.36) (0.37) (0.52) (0.54) (0.35) (0.33)
No risk -0.0266 -0.0108 -0.0111 0.0395 0.0367 0.0405
(-0.70) (-0.28) (-0.29) (0.95) (0.87) (0.95)
Shockborrow_
f 0.00798 -0.0290 0.00297 -0.0401 -0.0302
(0.03) (-0.10) (0.01) (-0.14) (-0.11)
Shockborrow_
r 0.180 0.215 0.189 0.187 0.178
(0.57) (0.68) (0.61) (0.60) (0.57)
Shockselfinsur
ance 0.0146 -0.0284 -0.0322 0.0244 0.0163
Shocknewjob (0.04) (-0.08) (-0.09) (0.07) (0.05)
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Shocknewjob -0.902*** | -0.916*** | -0.928*** | -0.963*** | -0.962***
(-3.59) (-3.65) (-3.74) (-3.84) (-3.86)
Shockcutexpen
se -0.214 -0.225 -0.186 -0.174 -0.165
(-0.95) (-1.01) (-0.84) (-0.78) (-0.74)
Shocknewprod
uction -0.245 -0.312 -0.403* -0.426* -0.454*
(-1.02) (-1.28) (-1.66) (-1.73) (-1.83)
Shockdonothin
g -0.874*** | -0.930*** | -0.813*** | -0.859*** | -0.865***
(-3.29) (-3.48) (-3.04) (-3.13) (-3.15)
Shockother 0.310 0.295 0.274 0.275 0.253
(0.72) (0.68) (0.64) (0.64) (0.59)
Poorshock -0.338 -0.379* -0.424** | -0.408*
(-1.64) (-1.85) (-2.04) (-1.95)
Hatinh -0.629*** | -0.619*** | -0.690***
(-3.25) (-2.65) (-2.90)
Logdebt 0.0147 0.0127
(1.60) (1.37)
Lostshare 0.217 0.208
(0.76) (0.73)
Agrishare 0.161 0.158
(0.54) (0.52)
Logepc -0.0376
(-0.35)
Logexpdaily -0.163
(-1.25)
Logedu 0.0161
(1.16)
Logexpmis -0.0128
(-0.43)
_cons -1.371 -1.161 -1.572 -1.194 0.331 0.0394 0.626
(-1.50) (-1.21) (-1.63) (-1.21) (0.30) (0.03) (0.50)
N 528 528 528 528 528 528 528
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Appendix A6: Determinant of amount that household willing to pay for crop insurance
(full Heckman procedure)

L L@ L) | (@

Amount to buy per 500m2 per crop
Gender 0.111 0.0774 0.0633 0.0500
(0.96) (0.68) (0.55) (0.43)
Age -0.00220 -0.00166 -0.000474 -0.000891
(-0.59) (-0.46) (-0.13) (-0.24)
Marriage -0.0747 -0.0804 -0.0847 -0.0814
(-0.52) (-0.57) (-0.59) (-0.57)
Schooling 0.00664 0.0105 0.00897 0.00811
(0.53) (0.85) (0.71) (0.63)
Bread earner -0.0389 -0.0348 -0.0105 0.000128
(-0.84) (-0.77) (-0.22) (0.00)
Memberleft -0.0147 -0.0217 -0.0479 -0.0410
(-0.53) (-0.79) (-1.61) (-1.43)
Logipc 0.192*** 0.193***
(2.84) (2.90)
Logsaving 0.0158** 0.0173*** 0.0154** 0.0134**
(2.57) (2.85) (2.47) (2.13)
Logtotalvalue -0.0617 -0.0561 -0.0510 -0.0451
(-1.23) (-1.14) (-1.03) (-0.91)
Logricefield -0.0808 -0.0680 -0.0415 -0.0445
(-1.18) (-1.01) (-0.63) (-0.67)
Logdebt -0.00237 -0.00280 -0.00446 -0.00354
(-0.49) (-0.59) (-0.93) (-0.73)
Noofshock 0.0560 0.0211 0.0189 0.0146
(1.13) (0.43) (0.38) (0.29)
Poorinc 0.136 0.169* 0.0356 0.0443
(1.32) (1.66) (0.45) (0.56)
Hatinh -0.442*** -0.579*** -0.560*** -0.507***
(-4.63) (-5.65) (-5.34) (-4.34)
Norisk 0.0713*** 0.0684*** 0.0663***
(3.27) (3.09) (3.00)
Logepc 0.153***
(2.89)
Logexpdaily 0.185***
(2.98)
Logedu 0.00175
(0.24)
Loghealth 0.000436
(0.07)
Logexpmis 0.0129
(0.88)
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_cons 3.069*** 2.780%** 3.238*** 2.983***
(3.92) (3.59) (4.47) (3.91)
Buy or not buy insurance
HH member 0.0415 0.0415 0.0415 0.0415
(0.67) (0.67) (0.67) (0.67)
Gender 0.0255 0.0255 0.0255 0.0255
(0.13) (0.13) (0.13) (0.13)
Age -0.0113* -0.0113* -0.0113* -0.0113*
(-1.80) (-1.80) (-1.80) (-1.80)
Mareriage -0.0471 -0.0471 -0.0471 -0.0471
(-0.19) (-0.19) (-0.19) (-0.19)
Schooling 0.0204 0.0204 0.0204 0.0204
(0.83) (0.83) (0.83) (0.83)
Bread earner -0.136 -0.136 -0.136 -0.136
(-1.38) (-1.38) (-1.38) (-1.38)
Memberleft 0.0537 0.0537 0.0537 0.0537
(0.98) (0.98) (0.98) (0.98)
Logipc -0.00169 -0.00169 -0.00169 -0.00169
(-0.01) (-0.01) (-0.01) (-0.01)
Logsaving 0.00359 0.00359 0.00359 0.00359
(0.31) (0.31) (0.31) (0.31)
Logtotalvalue 0.184** 0.184** 0.184** 0.184**
(2.14) (2.14) (2.14) (2.14)
Logricefield 0.306** 0.306** 0.306** 0.306**
(2.31) (2.31) (2.31) (2.31)
Borrow -0.331** -0.331** -0.331** -0.331**
(-2.20) (-2.20) (-2.20) (-2.20)
Shock 0.795 0.795 0.795 0.795
(1.61) (1.61) (1.61) (1.61)
Verysevere -0.139 -0.139 -0.139 -0.139
(-0.35) (-0.35) (-0.35) (-0.35)
Moderatesevere -0.148 -0.148 -0.148 -0.148
(-0.39) (-0.39) (-0.39) (-0.39)
Loglost 0.0513 0.0513 0.0513 0.0513
(0.86) (0.86) (0.86) (0.86)
Norisk 0.0356 0.0356 0.0356 0.0356
(0.86) (0.86) (0.86) (0.86)
Shockborrow_f -0.155 -0.155 -0.155 -0.155
(-0.54) (-0.54) (-0.54) (-0.54)
Shockborrow _r -0.102 -0.102 -0.102 -0.102
(-0.32) (-0.32) (-0.32) (-0.32)
Shockselfinsurance -0.489 -0.489 -0.489 -0.489
(-1.37) (-1.37) (-1.37) (-1.37)
Shocknewjob -1.121*** -1.121%** -1.121%** -1.121***
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(-4.42) (-4.42) (-4.42) (-4.42)
Shockcutexpense -0.0202 -0.0202 -0.0202 -0.0202
(-0.09) (-0.09) (-0.09) (-0.09)
Shocknewproduction -0.725*** -0.725*** -0.725%** -0.725***
(-2.89) (-2.89) (-2.89) (-2.89)
Shockdonothing -1.142%** -1.142%** -1.142%** -1.142%**
(-4.10) (-4.10) (-4.10) (-4.10)
Shockother 0.643 0.643 0.643 0.643
(1.24) (1.24) (1.24) (1.24)
Poorshock -0.607*** -0.607*** -0.607*** -0.607***
(-2.84) (-2.84) (-2.84) (-2.84)
Hatinh -0.447* -0.447* -0.447* -0.447*
(-1.92) (-1.92) (-1.92) (-1.92)
Logdebt 0.00985 0.00985 0.00985 0.00985
(1.08) (1.08) (1.08) (1.08)
Lostshare 0.228 0.228 0.228 0.228
(0.83) (0.83) (0.83) (0.83)
Agrishare -0.175 -0.175 -0.175 -0.175
(-0.57) (-0.57) (-0.57) (-0.57)
Logepc -0.215** -0.215** -0.215** -0.215**
(-2.03) (-2.03) (-2.03) (-2.03)
_cons -2.044* -2.044* -2.044* -2.044*
(-1.74) (-1.74) (-1.74) (-1.74)
mills
lambhda -0.124 -0.0916 -0.212 -0.205
(-0.80) (-0.60) (-1.32) (-1.30)
N 532 532 532 532

t statistics in parentheses
* p<0.1; ** p<0.05; *** p<0.01
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Appendix A7: Determinant of amount that household willing to pay for crop insurance
with government subsidy (full Heckman procedure)

| L@ @) | @

Amount to buy per 500m2 per crop
Gender 0.0656 0.0340 0.0310 0.00780
(0.57) (0.30) (0.27) (0.07)
Age -0.00547 -0.00475 -0.00443 -0.00388
(-1.53) (-1.35) (-1.26) (-1.08)
Marriage 0.0313 0.0297 0.0186 0.0223
(0.21) (0.20) (0.13) (0.15)
Schooling 0.00584 0.00995 0.00927 0.00874
(0.47) (0.81) (0.76) (0.71)
Bread earner -0.0731 -0.0739 -0.0563 -0.0325
(-1.55) (-1.59) (-1.18) (-0.67)
Memberleft -0.00223 -0.0109 -0.0271 -0.0316
(-0.08) (-0.39) (-0.94) (-1.13)
Logipc 0.103 0.0998
(1.52) (1.50)
Logsaving 0.0166** 0.0181*** 0.0166** 0.0135**
(2.55) (2.83) (2.56) (2.08)
Logtotalvalue -0.0108 -0.00472 -0.00551 -0.00379
(-0.23) (-0.10) (-0.12) (-0.08)
Logricefield -0.0457 -0.0304 -0.00848 -0.0215
(-0.63) (-0.43) (-0.12) (-0.32)
Logdebt -0.000575 -0.000219 -0.00107 0.000143
(-0.12) (-0.05) (-0.22) (0.03)
Noofshock -0.00527 -0.0474 -0.0443 -0.0497
(-0.11) (-0.97) (-0.91) (-1.02)
Poorinc 0.0270 0.0514 -0.0153 0.0183
(0.26) (0.51) (-0.20) (0.24)
Hatinh -0.521*** -0.662*** -0.661*** -0.584***
(-5.21) (-6.19) (-6.23) (-4.98)
Norisk 0.0744*** 0.0741*** 0.0719***
(3.42) (3.41) (3.34)
Logepc 0.104**
(2.04)
Logexpdaily 0.199***
(3.23)
Logedu 0.00379
(0.53)
Loghealth -0.00215
(-0.34)
Logexpmis 0.00336
(0.22)
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_cons 3.130%** 2.850%** 2.863*** 2.283***
(3.99) (3.66) (3.88) (2.94)
Buy or not buy
HH member -0.0631 -0.0631 -0.0631 -0.0631
(-0.94) (-0.94) (-0.94) (-0.94)
Gender -0.0592 -0.0592 -0.0592 -0.0592
(-0.29) (-0.29) (-0.29) (-0.29)
Age -0.00481 -0.00481 -0.00481 -0.00481
(-0.72) (-0.72) (-0.72) (-0.72)
Marriage 0.256 0.256 0.256 0.256
(1.02) (1.02) (1.02) (1.02)
Schooling 0.0173 0.0173 0.0173 0.0173
(0.65) (0.65) (0.65) (0.65)
Bread earner -0.102 -0.102 -0.102 -0.102
(-0.98) (-0.98) (-0.98) (-0.98)
Memberleft -0.0374 -0.0374 -0.0374 -0.0374
(-0.64) (-0.64) (-0.64) (-0.64)
Logipc -0.0492 -0.0492 -0.0492 -0.0492
(-0.40) (-0.40) (-0.40) (-0.40)
Logsaving 0.0320** 0.0320** 0.0320** 0.0320**
(2.56) (2.56) (2.56) (2.56)
Logtotalvalue 0.140 0.140 0.140 0.140
(1.63) (1.63) (1.63) (1.63)
Logricefield 0.338** 0.338** 0.338** 0.338**
(2.47) (2.47) (2.47) (2.47)
Borrow -0.249 -0.249 -0.249 -0.249
(-1.55) (-1.55) (-1.55) (-1.55)
Shock 0.549 0.549 0.549 0.549
(0.98) (0.98) (0.98) (0.98)
Verysevere -0.210 -0.210 -0.210 -0.210
(-0.47) (-0.47) (-0.47) (-0.47)
Moderatesevere -0.321 -0.321 -0.321 -0.321
(-0.77) (-0.77) (-0.77) (-0.77)
Loglost 0.0730 0.0730 0.0730 0.0730
(1.16) (1.16) (1.16) (1.16)
No risk 0.0101 0.0101 0.0101 0.0101
(0.23) (0.23) (0.23) (0.23)
Shockborrow_f -0.0517 -0.0517 -0.0517 -0.0517
(-0.17) (-0.17) (-0.17) (-0.17)
Shockborrow_r 0.187 0.187 0.187 0.187
(0.52) (0.52) (0.52) (0.52)
Shockselfinsurance -0.115 -0.115 -0.115 -0.115
(-0.29) (-0.29) (-0.29) (-0.29)
Shocknewjob -1.034*** -1.034*** -1.034*** -1.034***
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(-3.99) (-3.99) (-3.99) (-3.99)
Shockcutexpense -0.113 -0.113 -0.113 -0.113
(-0.47) (-0.47) (-0.47) (-0.47)
Shocknewproduction -0.683*** -0.683*** -0.683*** -0.683***
(-2.62) (-2.62) (-2.62) (-2.62)
Shockdonothing -0.717** -0.717** -0.717** -0.717**
(-2.41) (-2.41) (-2.41) (-2.41)
Shockother 0.854 0.854 0.854 0.854
(1.40) (1.40) (1.40) (1.40)
Poorshock -0.420* -0.420* -0.420* -0.420*
(-1.86) (-1.86) (-1.86) (-1.86)
Hatinh -0.388 -0.388 -0.388 -0.388
(-1.59) (-1.59) (-1.59) (-1.59)
Logdebt 0.0159 0.0159 0.0159 0.0159
(1.63) (1.63) (1.63) (1.63)
Lostshare 0.413 0.413 0.413 0.413
(1.25) (1.25) (1.25) (1.25)
Agrishare 0.128 0.128 0.128 0.128
(0.40) (0.40) (0.40) (0.40)
Logepc -0.132 -0.132 -0.132 -0.132
(-1.14) (-1.14) (-1.14) (-1.14)
_cons -1.846 -1.846 -1.846 -1.846
(-1.50) (-1.50) (-1.50) (-1.50)
mills
lambda 0.0490 0.0770 0.0710 0.0576
(0.24) (0.38) (0.35) (0.29)

t statistics in parentheses

* p<0.1; ** p<0.05; *** p<0.01
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