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Abstract

Taking advantage of a natural experiment and a rich household-level panel dataset, this paper
tests the impact of an agricultural insurance program on household level production, borrowing,
and saving. The empirical strategy includes both difference-in-difference and triple difference es-
timations. I find that, first, introducing insurance increases the production area of insured crops
by around 16%; second, provision of insurance raises the credit demand by 25%; third, although it
does not affect either saving rate or total amount of saving, it increases the proportion of flexible-
term saving in total saving significantly; fourth, the effect of insurance on both production and
saving increases and persists in the long-run, while the effect on borrowing is significant only in
the medium-run; and fifth, the impact of insurance is greater on smaller farmers and on households
with lower migration remittance.
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1 Introduction

Poor households in rural areas are exposed to substantial negative shocks such as weather
disasters, which can generate large fluctuations in income and consumption if insurance
markets are incomplete. To protect themselves from these risks, rural households undertake
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risk management and coping strategies such as informal insurance, avoiding high risk-high
return agricultural activities, holding precautionary savings, and reducing investment in
production (Morduch (1995), Rosenzweig and Stark (1989)). However, existing evidence
shows that informal insurance mechanisms cannot effectively reduce negative impacts of
regional weather shocks (Townsend (1994)). In the absence of formal insurance markets, the
negative shocks and forgone profitable opportunities can lead to highly variable household
income and persistent poverty (Dercon and Christiaensen (2011), Jensen (2000), Rosenzweig
and Wolpin (1993)).

Although many developing countries have started to develop and market formal insur-
ance products to shield farmers from risks, take-up is usually surprisingly low, even with
heavy government subsidies1. While there is a growing literature studying ways to im-
prove insurance demand (Cole et al. (2011), Cai et al. (2013), Cai and Song (2013), Bryan
(2010)), rigorous evaluations of the impacts of insurance provision are quite rare. With a
rich household level panel data (2000-2008) from the Rural Credit Cooperative (RCC)2 of
China, this paper studies the effect of insurance provision on household’s production, bor-
rowing, and saving decisions. The program I am studying is a weather insurance policy for
tobacco farmers offered by the People’s Insurance Company of China (PICC), starting from
2003 in selected counties of Jiangxi province. It was expanded to more areas afterward and
was implemented province-wide at the beginning of 2010. Purchase of insurance was made
compulsory for tobacco farmers in treatment regions. I take advantage of the variation in
insurance provision across both regions and household types (tobacco households vs. other
households) to estimate the effect of insurance provision on household behavior, focusing on
the initial stage of the policy in 2003.

The empirical strategy includes both difference-in-difference (DD) and triple difference
(DDD) estimations. Because purchase of insurance in treatment regions was compulsory,
household take-up decisions are not endogenous here. I use tobacco households outside
of the treatment region to control for industry-specific trends in outcomes, and use non-
tobacco households both within and outside the treatment region to control for region-
specific trends in the absence of the policy intervention. Thus the extra changes in household
behavior for tobacco households in treatment regions can be attributed to the insurance
policy implementation. I find the following. First, insurance provision has a significantly
positive effect on the production of the insured crop: it raises tobacco production by around

1For example, Giné et al. (2008) found a low take-up (4.6%) of a rainfall insurance policy among farmers
in rural India in 2004, while Cole et al. (2011) found an adoption rate of 5% - 10% of a similar insurance
policy in two regions of India in 2006

2RCC is the most important financial institution in rural China. It is the main provider of microcredit,
and most farmers have saving accounts there.
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16%. Second, insured households tend to borrow more from the rural bank for investment in
tobacco production, and the magnitude of effect is about 25%; however, there’s no significant
impact of policy intervention on credit supply. Third, the insurance policy does not affect
the level of saving, but makes people holding more flexible-term saving instead of fixed-term
saving. Fourth, estimation of dynamic effects shows that, while the effect on borrowing
became decreased toward the end of the sample period, the impact on both production and
saving increases and persists in the long-run. Finally, the impact of having insurance is
greater on smaller farmers and on households with lower migration remittance.

This paper contributes to the existing literature in the following ways. First, it provides
insights on the literature about insurance take-up and impact. Estimating the causal effect
of insurance policy on household behavior is made challenging by the endogenous insurance
purchase decisions. There are a few papers studying the effects of insurance markets on
household behavior using different estimation strategies. For example, Cole et al. (2011) use
a randomized experiment which provided free rainfall insurance for selected farmers in India,
and find that the insurance induced farmers to shift production towards higher-return but
higher-risk cash crops. Karlan et al. (2012) use experimental methods and also find strong
responses of investment in agriculture from insurance provision in Ghana. Gine and Yang
(2009) implemented an experiment in Malawi which randomly bundled insurance with loans
for selected farmers, and they found a negative effect of insurance on borrowing. Carter et
al. (2007) use simulation method to show that insurance provision significantly improved
producers’ welfare, credit supply, and loan repayment in Peru. In contrast, Rosenzweig
and Wolpin (1993) show by simulation that the gain from weather insurance for Indian
farmers was minimal due to the existence of informal insurance mechanisms. This paper
complements the existing literature by using rigorous estimation strategy to test both short-
term and long-term effects of insurance provision on households’ production, borrowing, and
saving behavior in China, taking advantage of administrative borrowing and saving data
from the rural bank. Because large and significant impacts of insurance policy are found in
this paper, it supports the proposition that studying ways to improve voluntary insurance
take-up is important.

Second, the paper contributes to the literature explaining low investment and technology
adoption in developing countries. Credit constraints and the lack of information or knowl-
edge are often proposed as explanations (Feder et al. (1985)). Duflo et al. (2011) argue that
behavioral biases limit profitable agricultural investments. This paper shows that the riski-
ness of such investments is an important barrier, and therefore reducing risk can persistently
improve investments.

The rest of the paper is organized as follows. Section 2 describes the background for
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the study and the insurance contract. Section 3 explains the data and summary statistics.
Section 4 presents estimation strategies and results, and section 5 concludes.

2 Background

Tobacco is an important cash crop in China. There are more than 2,000,000 rural households
that live on tobacco production. The net profit of tobacco production is around 2000 RMB
per mu3, which is 3 to 5 times that of food crops such as rice.

In China, most tobacco producing counties are poor and mountainous areas. In the
province that I study, there are 12 main tobacco production counties4. Those counties
are in two agricultural cities, Fuzhou and Ganzhou. Nearly half of those 12 counties are
national poverty-stricken counties. To reduce poverty, in the late 1990s, these counties
started to develop highly profitable tobacco industries by encouraging farmers to cultivate
tobacco, organizing tobacco associations to teach farmers production techniques, etc. Taxes
on tobacco production are now the main source of government revenue in these counties.

However, as other crops, tobacco production can be greatly influenced by weather risks.
For example, in 2002, a flood destroyed most tobacco production in some of those 12 counties,
which caused huge losses in household income and government revenue. The vice-head of
Guangchang County, who is in charge of finance matters was previously a manager of an
insurance company. He proposed to cooperate with insurance companies to shield tobacco
farmers from frequent weather disasters in order to give them more incentives to continue
tobacco production. In 2003, the People’s Insurance Company of China (PICC) designed
and offered the first tobacco production insurance program to households in Guangchang
counties. The policy was extended to three other counties in 20085.

The insurance contract is as follows. The actuarially fair price estimated by the insurance
company is 12 RMB per mu. The county and town level government gives a 50% subsidy on
the premium, so farmers only pay the remaining half, around 6 RMB per mu. All households
whose main source of income is tobacco production were required to buy the insurance for
all their tobacco areas. The insurance covers natural disasters including heavy rain, flood,
windstorm, extremely high or low temperature, and drought. If any of the above natural
disasters happened and led to a 30% or more loss in yield, farmers were eligible to receive
payouts from the insurance company. The amount of payout increases linearly with the loss

31 RMB = 0.16 USD; 1 mu = 0.067 hectare
4The 12 tobacco production counties include Ganxian, Guangchang, Huichang, Lean, Ningdu, Shicheng,

Xinfeng, Xinguo, Quannan, Ruijin, Yihuang, and Zixi.
5The policy was extended to three other counties at the end of year 2008. So in the empirical analysis

we still treat these counties as control in 2008.
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rate in yield, with a maximum payout of 420 RMB. The loss rate in yield is investigated
and determined by a group of insurance agents and agricultural experts6. The average net
income from cultivating tobacco is around 2000 RMB per mu, and the production cost is
around 400 RMB to 600 RMB per mu (not including labor cost). Thus, this insurance
program provides partial insurance that covers around 20% of the gross income or most of
the production cost.

3 Theoretical Model

Here I provide a two period, two state model to show how the provision of insurance influ-
ences farmers’ investment and financial decisions7. Intuitively, in the first period, insurance
provision increases farmers’ investment in production because it raises the expected produc-
tion income. As a result, insurance has a negative effect on saving and a positive effect on
borrowing. However, saving can be affected in three other ways. Because income uncertainty
is reduced by insurance, people have less precautionary incentive to save, in this sense, saving
tends to decrease. At the same time, if we assume that people have rational expectations, if
they expect to become richer in future periods, they will smooth consumption across periods
by increasing consumption and reducing saving in the current period. Furthermore, if the
purchase of insurance is subsidized, this has a positive effect on farmers’ wealth, which has
a positive effect on saving.

Consider a representative farmer who lives for two periods with initial wealth W0. In the
first period, the farmer consumes C1 and uses the remaining wealth for investment. There
are two ways to invest this money: one is to save it in the bank with a saving interest
rate Rf , the other is to invest it in a risky project like crop production which has a return
function F (·). The farmer can borrow from a local bank for investment in a risky project
with interest rate RB. So the total investment I on the risky project includes the initial
wealth less consumption and saving, and a loan equal to B from the bank. The return of
the risky project is uncertain because it depends on whether a disaster happens in period
one. In this simple model I assume that there are two states: a good state (no disaster) and
a bad state (disaster). In the good state, the farmer gets F (I), while in bad state he gets
nothing. Assume that there is no strategic default and that farmers have limited liability,
then in the good state, the farmer will repay fully in the second period; under a bad state,

6For example, consider a farmer who has 5 mu in tobacco production. If the normal yield per mu is 500kg
and because of a windstorm, the farmer’s yield decreased to 250kg per mu, then the loss rate is 50% and he
will receive 420*50% = 210 RMB per mu from the insurance company.

7Throughout the model I assume that farmers who are provided with insurance buy it in every period
because it is compulsory, while those who are not provided with insurance cannot buy it in any period.
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the farmer default on the loan if he does not have money to repay.
Suppose that for a farmer who invests I on the risky project (production), in order to buy

an insurance which covers all his production8, he needs to pay a premium which equals δI9.
The production insurance works as follows: in the bad state, the farmer will be reimbursed
by the insurance company by an amount equals to part of the cost invested in the risky
project, γI. As a result, even in the bad state, the farmer who purchased insurance will be
able to repay part or all of the loan.

In order to compare farmers’ financial and investment behavior depending on whether
they have insurance or not, I will solve the two-period model separately for insured and
uninsured farmers because in the second period, their consumptions are different in the bad
state. Throughout the model I assume that farmers are price takers: they don’t think their
behavior can influence either the premium charged by the insurance company or the saving
and borrowing interest rate set by the bank.

3.1 Two-period model when insurance is not provided

The optimization problem as follows:

maxC1,I,B U(C1) + EβU(C2)

⇐⇒ maxC1,I,B U(C1) + βpU [F (I)− (1 +RB)B + (1 +Rf )S] + β(1− p)U [(1 +Rf )S]

s.t. I = W0 − C1 − S +B

Assume that the return function and the utility function are:

F (I) = Iα, α < 110

U(C) = logC

Then the first order conditions are:
U ′(C1) = βpU ′ [F (I)− (1 +RB)B + (1 +Rf )S]F ′(I) = βpU ′(Cg)F

′(I)

(3.1)

βpU ′(Cg) [(1 +Rf )− F ′(I)] + β(1− p)U ′ [(1 +Rf )S] (1 +Rf ) = 0 (3.2)
βpU ′(Cg) [F ′(I)− (1 +RB)] = 0 (3.3)

8An assumption here is that to reduce the average risk and to prevent adverse selection, the insurance
company requires the farmer to buy insurance for all his production area.

9In my data, δ should be quite low because farmers only need to pay 6 RMB per mu to buy the insurance,
but the production cost (I) is around 400-600 RMB per mu.

10This return function form can exclude the case of infinite investment.
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⇒ F ′(I∗) = 1 +RB
11 (3.4)

According to the return function form, I can rewrite equation (3.4) as:

F ′(I∗) = αI∗α−1 = 1 +RB

⇒ I∗ =
(

1+RB
α

) 1
α−1 (3.5)

So the optimal level of investment decreases in the borrowing interest rate RB, or in other
words, people tend to investment more on the risky project when the cost of borrowing is
lower. Part 1 in Appendix A gives the solution of the above optimization problem.

3.2 Two-period model when insurance is provided

If a farmer has production insurance, the framework is as follows:

maxC1,B,S U(C1) + βpU [Cg] + β(1− p)U [Cb]

s.t.I = B + [W0 − C1 − S − δI]
⇒ I = W0−C1−S

1+δ
+ B

1+δ

Where Cg and Cb are the farmer’s consumption in period two under good and bad state,
respectively. The biggest difference in this model is that under bad state, the farmer receives
a reimbursement from the insurance company which covers part of their cost, which equals
γI = γW0−C1−S

1+δ
+ γ B

1+δ
, so the return of production under bad state is γI. Since I have

assumed there’s no strategical default, the farmer will repay the bank γ B
1+δ

, which is the
return that is generated by a loan with size B. Given this, the consumption in period two
under two states is defined as follows, respectively:

Cg = F (I)− (1 +RB)B + (1 +Rf )S

Cb = γ
1+δ

(W0 − C1 − S +B)− γ
1+δ

B + (1 +Rf )S

The three first order conditions are:

U ′(C1)− βpU ′(Cg)F ′(I) 1
1+δ
− β(1− p)U ′(Cb) γ

1+δ
= 0 (3.12)

βpU ′(Cg)
[
−(1 +RB) + F ′(I) 1

1+δ

]
= 0 (3.13)

βpU ′(Cg)
[
(1 +Rf )− F ′(I) 1

1+δ

]
+ β(1− p)U ′(Cb)

[
− γ

1+δ
+ 1 +Rf

]
= 0 (3.14)

The utility and return function forms are the same as that in previous sections:

U(C) = logC

F (I) = Iα, 0 < α < 1

Part 2 in Appendix A gives the solution of the above optimization problem.
11This makes sense since project has return only in good states and it is the only time repayment is

required.
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3.3 Combine the two models

The expressions of the optimal investment, consumption, saving and borrowing for insured
and uninsured farmers are as follows:

I∗(insured) =
(

(1+RB)(1+δ)
α

) 1
α−1

I∗(unisured) =
(

1+RB
α

) 1
α−1

C∗1(insured) = 1
D+E

[
(RB−Rf )γ+(1+RB)[(1+δ)(1+Rf )−γ]

(1+RB)(1+δ)[(1+δ)(1+Rf )−γ]
W0 + (α−1 − 1)(1+RB

α
)

1
α−1 (1 + δ)

1
α−1

]
C∗1(uninsured) = 1

1+β

[
W0 + (α−1 − 1)

(
1+RB
α

) 1
α−1

]
S∗(insured) = (1+RB)(1+δ)

RB−Rf
E

D+E

(RB−Rf )γ+(1+RB)[(1+δ)(1+Rf )−γ]
(1+RB)(1+δ)[(1+δ)(1+Rf )−γ]

W0

+ (1+RB)(1+δ)
RB−Rf

E
D+E

(α−1 − 1)(1+RB
α

)
1

α−1 (1 + δ)
1

α−1 − γW0

(1+Rf )(1+δ)−γ

S∗(unisured) = (1+RB)(1−p)β
(1+β)(RB−Rf )

[
W0 + (α−1 − 1)

(
1+RB
α

) 1
α−1

]
B∗ = (1 +RB)

1
α−1 (1 + δ)

α
α−1α−

α
α−1 − D

1+RB
C∗1 +

1+Rf
1+RB

S∗

B∗(unisured) = (1 +RB)
1

α−1α−
α
α−1 − β[p(RB+1)−(1+Rf )]

RB−Rf
C∗1

3.4 Break-even conditions of the bank

Now I have solved farmers’ optimization problem, the next step is to consider the break-even
conditions of the bank12.

If the bank’s client does not have insurance, he gets nothing in bad state, so the break-
even condition is:

B(1 +Rf ) = p(1 +RB)B

⇒ RB = [1 +Rf ]
1
p
− 1

If insurance is purchased, the break-even condition becomes:

(1 +Rf )B = p(1 +RB)B + (1− p) γ
1+δ

B

⇒ RB =
[
1 +Rf − (1−p)γ

1+δ

]
1
p
− 1.

In summary:

RB =
[1 +Rf ]

1
p
− 1, if not insured[

1 +Rf − (1−p)γ
1+δ

]
1
p
− 1, if insured

We can see that the bank will set a lower interest rate for people who have insurance
because their repayments are better guaranteed.

12Here I assume that the institution’s objective is to break-even for simplicity.
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3.5 Conclusion of the model

Now I plug the interest rate into optimal decisions in 3.3 and compare the magnitude of
investment, consumption, saving and borrowing between insured and uninsured farmers.

• Investment: Farmers will invest more when they have insurance

I∗(insured) =
(

(1+RB)(1+δ)
α

) 1
α−1

=

( 1+Rf
p
− (1−p)γ

(1+δ)p

α

) 1
α−1

I∗(unisured) =
(

1+RB
α

) 1
α−1 =

(
1+Rf
p

α

) 1
α−1

Because α − 1 < 0, so if (1−p)γ
(1+δ)p

> 0, the investment increase as a result of insurance
provision. Intuitively, when insurance is provided, borrowing becomes cheaper and the ex-
pected return of the risky project will increase, so investing in the risky project becomes
more attractive.

• Consumption: The first period consumption is higher when the farmer have insurance.

C∗1(insured) = C∗1

= 1
D+E

[
(RB−Rf )γ+(1+RB)[(1+δ)(1+Rf )−γ]

(1+RB)(1+δ)[(1+δ)(1+Rf )−γ]
W0 + (α−1 − 1)(1+RB

α
)

1
α−1 (1 + δ)

1
α−1

]
=

1
1+β

{[
1+RB
1+Rf

+
(RB−Rf )γ

(1+Rf )[(1+RB)(1+δ)−γ]

]
W0 +

(1+δ)(1+RB)[(1+Rf )(1+δ)−γ]
(1+Rf )[(1+RB)(1+δ)−γ] (α−1 − 1)(

Rf/p+1/p−(1−p)γ/p(1+δ)

α
)

1
α−1 (1 + δ)

1
α−1

}
C∗1(unisured) = 1

1+β

[
W0 + (α−1 − 1)

(
Rf/p+1/p

α

) 1
α−1

]
Because 1+RB

1+Rf
+

(RB−Rf )γ

(1+Rf )[(1+RB)(1+δ)−γ] > 1, (
Rf/p+1/p−(1−p)γ/p(1+δ)

α
)

1
α−1 >

(
Rf/p+1/p

α

) 1
α−1

and (1 +Rf )(1− p)(1 + δ − δη) > Rfδη
13

then C∗1(insured) > C∗1(unisured)

The second conclusion from the model is that, people who bought insurance will consume
more in the first period. This is because if a farmer has insurance, he expect himself to be
richer in the second period compared to the condition when he does not have insurance, so
he will smooth the consumption between periods by increasing the consumption in period
one.

• Saving: The provision of insurance can decrease farmers’ total saving and saving rate
in period one.

13This condition holds in my data.
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S∗(insured) = (1+RB)(1+δ)
RB−Rf

E
D+E

(RB−Rf )γ+(1+RB)[(1+δ)(1+Rf )−γ]
(1+RB)(1+δ)[(1+δ)(1+Rf )−γ]

W0+

(1+RB)(1+δ)
RB−Rf

E
D+E

(α−1 − 1)(1+RB
α

)
1

α−1 (1 + δ)
1

α−1 − γW0

(1+Rf )(1+δ)−γ

=

[
β

1+β
− βγp

(1+β)[(1+δ)(1+Rf )−γ]

]
W0 + (α−1 − 1)(1+RB

α
)

1
α−1 (1 + δ)

1
α−1

(1+RB)(1+δ)
RB−Rf

E
D+E

S∗(unisured) = β
(1+β)

[
W0 + (α−1 − 1)

(
1/p+Rf/p

α

) 1
α−1

]
= β

1+β
W0 + (α−1 − 1)α−

1
α−1 (1

p
+

Rf
p

)
1

α−1
β

1+β

Because
[

β
1+β
− βγp

(1+β)[(1+δ)(1+Rf )−γ]

]
< β

(1+β)
, so if W0 is large enough, S∗(insured) <

S∗(unisured) and Savingrate∗(insured) < Savingrate∗(unisured). This result is consistent
with the precautionary saving story: farmers’ future income uncertainty is decreased by
introducing insurance, so people have less precautionary incentive to save in the first period
for smoothing future consumption.

• Borrowing: The effect of insurance provision on borrowing is ambiguous.

The total investment on risky project is I = B + [W0 − C1 − S], I have proved that the
provision of insurance will increase C1 and I, and decrease S, so the effect on B is ambiguous.

In summary, the conclusion from this two-period model is that insurance has a positive
effect on investment in risky projects and consumption, and it reduces farmers’ total saving
and saving rate. As a result, its effect on borrowing is not determined.

4 Data and Summary Statistics

The empirical analysis is based on data from 12 tobacco production counties in Jiangxi
province of China. Among these twelve counties, only tobacco farmers in Guangchang
county were eligible to buy the tobacco insurance policy after 2002. In this county, all
tobacco households whose main source of income is from tobacco production were offered
with insurance, while households working in other activities were not eligible to buy similar
products.

The primary data source is a household level panel dataset ranging from 2000 to 2008,
provided by the Rural Credit Cooperatives (RCC). The whole sample includes around 6000
households. The data is composed of two parts. The first part is the administrative data of
RCC on their clients’ saving and borrowing information. Specifically, it includes variables
such as loan certification number, total borrowing during the year, monthly interest rate, use
of loan, repayment, total annual saving, savings in the deposit account, savings in the current
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account, and saving interest rate14. The second part is RCC annual survey data15, which
contains two broad categories of information. The first is family background information:
age, national ID, gender, occupation and education of household heads, primary and sec-
ondary source of household income, family address, and household size. The second category
includes household income and production, including total annual income, household income
from different sources, remittance income, area of land for cultivation, and production areas
of different crops.

The data covers 5746 households in total, of which 3466 households are tobacco house-
holds, and 2280 households are other households whose main source of income is not tobacco
production16. For tobacco households, 1259 of them are in the treatment region where the
insurance policy was available, and 2207 of them are in control regions.

The summary statistics of key variables before the insurance policy was implemented
(2000-2002) are provided in Table 1. Household heads are almost exclusively male and the
average age is around 40. The average household size is around five people, and household
heads have an average education level of between primary and secondary school. The above
household characteristics are very similar across different household groups. The tobacco
production scale is larger in treatment regions than in control regions (5.37 vs. 4.3). The
average annual household income of tobacco households in treatment regions equals 14,000
RMB, while that of tobacco households in control regions is a bit higher, around 15,000 RMB.
Annual income of non-tobacco households is significantly lower, with around 12,000 RMB.
Consider households’ borrowing behavior, the average borrowing of non-tobacco households
is the highest (5,140 RMB), followed by tobacco households in control regions (4,120 RMB),
and tobacco households in treatment regions (3,430 RMB). The borrowing interest rate
in all regions was around 0.007 monthly during the sample period, with the lowest rate
among non-tobacco households. The household saving rate is defined as the ratio between
net annual saving and household income. For tobacco households in treatment regions, the
saving rate is around 6.9%, which is lower than that of tobacco households in control regions
(7.3%). Saving rate of non-tobacco households is lower than tobacco households in both
treatment and control regions, of around 5.9%. Another saving variable I look at is the
flexible-term saving, measured by the ratio of net saving in checking account to the total net

14While RCC is the main place for farmers to make deposits, households may have saving accounts in
other institutions. As a result, the amount of saving in RCC does not represent a household’s total saving.
To account for this factor, RCC reported the village-level ratio of RCC saving to total household saving. I
adjusted the RCC saving data by this ratio in all of the empirical analyses.

15RCC implements a household survey every year in order to adjust the lending interest rate and loan
ceiling for each household.

16These households work in agricultural activities such as rice production, cultivation, etc. or in non-
agricultural activities.
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saving. 1718. This table suggests that, as treatment and control tobacco households behave
statistically differently in pre-policy periods, I cannot study the policy impact by taking a
simple difference.

5 Estimation Strategies and Results

5.1 Empirical Strategies

The implementation of the tobacco insurance policy introduced variations in insurance pro-
vision in three dimensions: years before and after the policy was introduced, regions with
and without the policy, and eligible and ineligible households (tobacco households v.s. non-
tobacco households). These variations allow me to use both difference-in-difference (DD)
and difference-in-difference-in-difference (DDD) estimation as the empirical strategy.

5.1.1 The Impact of Insurance Provision on Tobacco Production

I use difference-in-difference (DD) estimation to test the insurance impact on tobacco produc-
tion. To get a basic sense of how insurance provision affects production, I plot the evolution
of tobacco production are in treatment and control regions in Figure 1. It shows that, while
tobacco production was higher but similar in trend for tobacco households in treatment and
control regions before insurance was in place (2000-2002), production increased faster in
treatment regions after 2002. In order to check whether DD can be a convincing strategy,
I test the common-trend assumptions using the following regression with before-policy data
(2000-2002):

Productionirt = η0 + η1Y eart + η2Insuranceir + η3Y eart ∗ Insuranceir + εirt (1)

Where i, r, t are household, region, and year indices respectively. Productionirt is the
area of tobacco production (mu), Insuranceir is the treatment indicator equal to 1 for
treatment regions and 0 for control regions. Y eart is the time-trend variable. The common-
trend assumption does not hold if the coefficient of the interaction term, η3, is statistically
significant. According to column (1) in Table 2, the common trend assumption is valid for
DD estimation of insurance impact on production.

17Households can withdraw savings in the checking account anytime, while they can only withdraw money
in the fixed-term saving account after a certain period. Usually the interest rate of fixed-term is higher than
that of flexible-term saving.

18Households with outliers (the lowest or highest 1%) in income, loan size, and savings were deleted from
the sample for analysis
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The DD estimation equation is as follows:

Productionirt = α0 + α1Afterit + α2Insuranceir + α3Afterit ∗ Insuranceir + εirt (2)

This framework is based on tobacco households only. After is a dummy variable equal to 1
for the 2000-2002 period and 0 for years 2003-2008, which reflects the impact on outcomes
of time-varying aggregate economic environment and policies. Other variables are defined as
the same in equation (1). The coefficient of interest is the one before the interaction term,
between After and Insuranceir, α3.

5.1.2 The Impact of Insurance Provision on Borrowing and Saving

I use DDD to estimate the impact of insurance provision on borrowing and saving. Why
is DDD better than DD? To explain this, I show the evolution of borrowing and saving in
Figures 2-5. Referring to Figure 2.1, we can see that, while tobacco households in treatment
regions borrowed less than those in control regions before 2002, the pattern reversed after
2003. However, Figure 2.2 shows that the borrowing pattern is different across the sam-
ple period between non-tobacco households in treatment and control regions, which suggests
that there might be some regional-specific trend for which we should control when estimating
the policy effect. The same concern holds for saving rate as according to Figures 3.1 and 3.2,
saving rates raised significantly faster in treatment regions even among non-tobacco house-
holds. To see this more clearly, in Table 3 I report the average area of tobacco production,
size of loans, and saving rate by time period, region, and sector eligibility. Consider loan size
for example, for each region-sector category, the average loan size increases from the period
2000-2002 to the period 2003-2008, reflecting the aggregate economic trend. For tobacco
households, the average loan size in treatment regions increases by 3,121 RMB more than
that of households in control regions. This could be a result of both the implementation of
the insurance policy and other region-specific changes. For example, for non-tobacco house-
holds, the average loan size also grows faster in treatment regions than in control regions,
by 1,515 RMB. Taking into account this regional difference in the absence of the insurance
policy, the loan size for tobacco households in treatment regions increases by 1,158 RMB
more than that for tobacco households in control regions.

In summary, there may be some other contemporary changes in the economic environment
or other policies specific to the treatment region that can influence households’ production
and financial decisions. This can be captured by taking another DD analysis, which compares
behavior of non-tobacco households in treatment regions before and after 2002 with that of
non-tobacco households in control regions. As a result, the DDD framework, which takes

13



the difference between the two differences from the first two steps, can further control for
region-specific trends.

Under the DDD framework, we don’t need to assume that behaviors of tobacco households
in both treatment and control regions evolve similarly in expectation, but only need to assume
that the difference affects tobacco households and other households similarly (in other words,
there are no other region-sector specific policy changes). The common-trend estimation for
DDD is as follows:

Yirt = η0 + η1Y earDummiest + η2Insuranceir + η3Tobaccoir

+ η4Y earDummiest ∗ Insuranceir + η5Insuranceir ∗ Tobaccoir
+ η6Y earDummiest ∗ Tobaccoir + η7Y earDummiest ∗ Insuranceir ∗ Tobaccoir + εirt

(3)

Where Y earDummiest includes a set of year dummies for years 2001 and 2002. The common-
trend assumption holds if coefficients of the interaction term between Y earDummiest,
Insuranceir, and Tobaccoir, are not statistically significant. Columns (2)-(5) in Table 2
report the estimation result. It shows that before the insurance policy was introduced, there
is no significant difference between households with or without tobacco production, and as
a result we can use DDD as a valid estimation strategy to test the impact of insurance
provision on borrowing and saving.

The DDD regression is as follows:

Yijrt = β0+β1Afterit + β2Insuranceir + β3Tobaccoij + β4Afterit ∗ Insuranceir
+ β5Afterit ∗ Tobaccoij + β6Tobaccoij ∗ Insuranceir
+ β7Afterit ∗ Insuranceir ∗ Tobaccoij + εijrt (4)

Where j is sector indicator, and Tobaccoij is a dummy variable equal to 1 for tobacco
households and 0 otherwise. The coefficient of the time, region, and sector interaction
(β7) captures the average effect of insurance provision on household behavior, after other
confounding factors are removed.

5.1.3 Dynamic Effects and Heterogeneity Test

Significant influences of insurance provision on households’ production and investment de-
cisions may take place either shortly after the policy was introduced or several years later,
and the magnitude of the effect may change over time. Consequently, it would be interesting
to test the dynamic effect of insurance provision on household behavior. The estimation
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equation is as follows. Equation (5) tests the dynamic effect on production, and equation
(6) tests the dynamic impact on borrowing and saving.

Yijrt = ρ0 + ρ1Y eart + ρ2Insuranceir + ρ3Y eart ∗ Insuranceir + εijrt (5)

Yijrt = ρ0+ρ1Y eart + ρ2Insuranceir + ρ3Tobaccoij + ρ4Y eart ∗ Insuranceir
+ ρ5Y eart ∗ Tobaccoij + ρ6Tobaccoij ∗ Insuranceir
+ ρ7Y eart ∗ Insuranceir ∗ Tobaccoij + εijrt (6)

Where Y eart includes a set of year dummies.
The magnitude of the impact of insurance provision on household behavior can be differ-

ent for different groups of households. I consider two types of heterogeneity here, depending
on farming size and the importance of migration remittance in household income. The
regression is as follows:

Yijrt = γ0+γ1Afterit + γ2Insuranceir + γ3Tobaccoij + γ4Afterit ∗ Insuranceir
+ γ5Afterit ∗ Tobaccoij + γ6Tobaccoij ∗ Insuranceir
+ γ7Afterit ∗ Insuranceir ∗ Tobaccoij + γ8Indexit + γ9Indexit ∗ Afterit
+ γ10Indexit ∗ Insuranceir + γ11Indexit ∗ Tobaccoij + γ12Indexit ∗ Afterit ∗ Insuranceir
+ γ13Indexit ∗ Afterit ∗ Tobaccoij + γ14Indexit ∗ Insuranceir ∗ Tobaccoij
+ γ15Indexit ∗ Afterit ∗ Insuranceir ∗ Tobaccoij + εijrt (7)

Where Indexit is an indicator equal to 1 if, in the pre-policy period (2000-2002), the house-
holds’ total production area or the percentage of migration remittance in total income is
higher than the sample median, and 0 otherwise. The coefficient of interest is γ15.

5.2 Estimation Results

Tables 4 - 6 report DD and DDD estimation results on the effect of insurance provision on
households’ production, borrowing, and saving decisions, respectively19. Look first at the
effect on production. Refer to column (1) in Table 4, the increase in tobacco production post
of 2002 is 0.8393 mu larger for households in treatment regions compared with households
in control regions. Because the pre-policy mean of tobacco production in treatment regions

19Please note that the DDD framework is not applicable to estimating the effect on tobacco production
area, because there is almost no tobacco production for non-tobacco households
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is about 5.37 mu (refer to Table 1), this result means that insurance provision can raise
tobacco production by around 16%. This is consistent with the story that, as the expected
return of tobacco production increases once insurance is provided, insurance gives households
greater incentives to invest more heavily in tobacco production. Column (2) includes year
dummies in addition, and the magnitude of the effect increased slightly. In column (3), I
further control for household characteristics, including household size, age, and education
of household head. The magnitude of the treatment effect remains similar, at around 0.84
mu. Column (3) also shows that larger households, and those with more well-educated and
younger household heads, are likely to have a larger production scale. This can be explained
by the fact that tobacco production not only requires more labor than other production, but
also thorough knowledge of the techniques necessary to have high yield and good quality
tobacco.

Second, Table 5 reports the DDD estimation results on the effect of insurance on bor-
rowing. Results suggest a significant insurance treatment effect on borrowing, of around 876
RMB (column (3)). Comparing this result to the average loan size of tobacco households in
treatment regions before 2003 (shown in Table 1) tells us that tobacco households borrow
25% more once their production is insured. The introduction of tobacco insurance may affect
borrowing not only from the demand side, but also from the supply side: the rural bank may
provide better borrowing policies (such as higher loan ceiling, lower interest rate) to farmers
whose production is insured. In columns (4)-(6), I test the impact of insurance provision on
monthly interest rate set by the rural bank. Although the sign is negative, suggesting the
lending interest rate is lower for insured tobacco farmers, the effect is not precisely estimated.
As a result, the impact of insurance provision on credit supply is not significant.

Third, the effect of insurance provision on household saving is reported in Table 6. Ac-
cording to columns (1) and (2), after the tobacco insurance policy was introduced, the
increase in the average saving rate of tobacco households in treatment regions is around 1.1
percentage points lower than that of tobacco households in control regions, but this effect is
not statistically significant. This means that providing insurance does not have a significant
impact on saving rate. In columns (3) and (4), I consider the level of net saving rather
than the saving rate. The estimation results show that insurance does not significantly influ-
ence the level of saving either. These results suggest that farmers did not change either the
amount of saving even after part of the production risk has been insured. There are several
potential explanations for this result: first, there are different reasons of why farmers hold
saving, such as child education, health services, etc. so although their production is insured,
they still want to hold sufficient savings to cope with other types of risks or activities; sec-
ond, Chinese farmers have a deep-rooted preference for holding as much savings as possible,
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provision of insurance cannot change this preference at least within a few years. However,
although the level of saving did not change, the composition of savings might have been
influenced. In China, households can have two types of saving accounts: fixed-term saving
or flexible-term saving (like checking accounts in the United states). In columns (5) and (6),
I show that the insurance policy does have a significantly positive effect on the proportion
of flexible-term saving in total saving. As a result, although farmers did not save less, they
tend to make their savings more flexible after the introduction of insurance.

The dynamic impact of insurance provision on households’ borrowing and saving behavior
is illustrated in Table 7. According to column (1), the effect of insurance provision on tobacco
production became significant one year after the intervention. The magnitude of effect
increases over time and until the end of the sample period, the impact was still significant.
Turning to the dynamic impact on borrowing, column (2) shows that the insurance impact
on loan size is significant also one year after the intervention. However, both the magnitude
and significance of the effect decreases after 2006. The impact on lending interest rate is
insignificant in almost all sample years. Lastly, columns (4) and (5) reports the dynamic
impacts on saving. According to column (4), insurance impact on household saving was
insignificant in either the short-run or the longer-term. However, insurance provision has a
significant impact on saving composition (increases the proportion of flexible-term saving),
and the magnitude and significance of the impact increases and was persistent toward the
end of the sample period.

In Table 8, I report the heterogeneity in the impact of insurance, depending on how
large the farming size is, and how important is the migration remittance to the household’s
income. Columns (1) - (3) shows that insurance provision has a larger effect on saving for
small farmers, while the effect on production and saving is not statistically different for
farmers with different farming sizes. In columns (4) - (6), I show that the effect of insurance
policy has a smaller impact on the saving composition of households who depend more on
migration remittance.

Once the insurance policy was implemented for tobacco farmers, we may expect an en-
dogenous switch of non-tobacco households to tobacco households. If a significant number
of households do so, the effect might be overestimated. In Table 9, I report the percentage of
households that stay in the same sector, switch from tobacco to the non-tobacco sector, and
switch from the non-tobacco sector to the tobacco sector between the previous and current
year, for treatment and control regions. This table shows that only a very small fraction of
households changed sectors during the sample period. I did a robustness check by excluding
all households that had ever switched sectors and it does not change the effect much.
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6 Conclusions

Household incomes in developing rural economies are subject to great uncertainty. As a
result, many developing countries are making efforts to improve the quality and coverage
of agricultural insurance products. Taking advantage of a natural experiment of insurance
provision in rural China, this paper uses both DD and DDD estimations to study the effect of
insurance provision on households’ production and financial decisions. I find that households
tend to increase tobacco production once it is insured. Moreover, insurance not only makes
households borrow more from the bank, but also increases the proportion of flexible-term
saving in total household savings. However, the impact on credit supply is not significant.
While the impact of insurance on both production and saving persists in the long-run, the
impact on borrowing is only significant in the medium-run and vanishes in the long-run.
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Figure 1. Evolution of Tobacco Production, by Treatment
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Figure 2.1. Evolution of Loan Size for Tobacco Households, by Treatment

Figure 2.2. Evolution of Loan Size for Other Households, by Treatment
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Figure 3.1. Evolution of Saving for Tobacco Households, by Treatment

Figure 3.2. Evolution of Saving for Other Households, by Treatment
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Figure 4.1. Evolution of Flexible-term Saving for Tobacco Households, by Treatment

Figure 4.2. Evolution of Flexible-term Saving for Other Households, by Treatment
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Other Households All Sample
Treated Control Difference

(1) (2) (3) (4) (5)
Number of Households 1259 2207 2280 5746
Gender of Household Head 0.995 0.982 0.013*** 0.976 0.983
(1 = Male, 0 = Female) (0.069) (0.132) (0.000) (0.153) (0.131)
Age 40.136 40.754 -0.619*** 40.277 40.429

(8.842) (8.082) (0.000) (8.754) (8.526)
Household Size 4.879 4.719 0.16*** 4.914 4.832

(1.085) (1.338) (0.000) (1.324) (1.284)
Education (0 = illiteracy, 1 = primary, 1.643 1.78 -0.137*** 1.805 1.76
2 = secondary, 3 = high school, 4 = college) (0.543) (0.919) (0.000) (0.641) (0.746)
Area of Tobacco Production (mu) 5.37 4.332 1.038*** 0.355 2.981

(2.372) (3.687) (0.000) (1.079) (3.406)
Annual Household Income  (10,000 RMB) 1.427 1.551 -0.124*** 1.204 1.386

(0.523) (1.144) (0.000) (1.224) (1.086)
Loan Size (10,000 RMB) 0.343 0.412 -0.069*** 0.514 0.467

(0.234) (0.175) (0.001) (0.092) (0.15)
Loan Monthly Interest Rate (‰) 7.621 7.786 -0.164*** 7.44 7.617

(0.672) (0.464) (0.003) (0.562) (0.552)
Saving Rate (Net Saving / Income) 0.069 0.073 -0.004 0.059 0.066

(0.087) (0.113) (0.237) (0.11) (0.107)
Flexible Saving (Net Checking / Net Saving) 0.328 0.429 -0.101*** 0.589 0.473

(0.321) (0.376) (0.000) (0.417) (0.397)
Notes: This table reports the mean of key variables in pre-treatment periods (2000-2002). For columns (1), (2), (4) and (5), 
standard deviations are in brackets. For column (3), P-value for F test of equal means of two groups are in brackets. 

Tobacco Households
Table 1. Summary Statistics
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Production

VARIABLES
Area of Tobacco 
Production (mu)

Loan Size 
(10,000 RMB)

Interest 
Rate (‰) Saving Rate  

Flexible-
term Saving 

(1) (2) (3) (4) (5)
Year 0.206***

(0.0586)
Insurance 0.9799** -0.0925*** 0.4983 0.0207*** -0.1204
(= 0 if control region, = 1 if treatment region) (0.4735) (0.0043) (0.4535) (0.008) (0.0961)
Year*Insurance 0.0342

(0.066)
Tobacco Household -0.0357 0.1483 0.0211 -0.1729**
(= 0 if No, = 1 if Yes) (0.0997) (0.0905) (0.0527) (0.0863)
Tobacco Household * Insurance -0.0097 -0.7605* -0.021* 0.0293

(0.0102) (0.4531) (0.0109) (0.1114)
2001 * Insurance * Tobacco Household 0.0138 0.5854 0.0098 -0.0012

(0.0118) (0.4616) (0.008) (0.0166)
2002 * Insurance * Tobacco Household 0.0651 0.8498

(0.2714) (0.7579)
Observations 10395 9263 8219 33808 32391
Household Characteristics Yes Yes Yes Yes Yes
Year Dummies * Insurance No Yes Yes Yes Yes
Year Dummies * Tobacco Household No Yes Yes Yes Yes
R-squared 0.0307 0.0103 0.1679 0.0418 0.0551
Notes: Bootstrap clustered standard errors in parentheses. Column (1) tests the common trend assumption of DD estimation of the 
insurance impact on tobacco production. Columns (2)-(5) tests the common trend assumption of DDD estimations of the insurance impact 
on borrowing and saving. Saving rate (Column (4)) is defined as annual net saving divided by income. Flexible-term saving (Column (5)) 
is calculated by the ratio between net saving in checking account and the total net saving. Household characteristics including household 
size, education, gender, and age of household heads are controlled in all estimations. *** p<0.01, ** p<0.05, * p<0.1

Table 2. Test Common Trend in Key Outcome Variables Before Policy Intervention
Borrowing Saving
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2000-2002 2003-2008 Difference 2000-2002 2003-2008 Difference
(1) (2) (3) (4) (5) (6)

I. Area of Tobacco Production (mu)
Treatment 5.37 6.89 1.52***

(2.3721) (3.1863) (0.0000)
Control 4.332 5.0132 0.6812***

(3.6868) (3.3107) (0.0000)
DD 0.8393**

(0.04)
II. Loan Size (10,000 RMB)
Treatment 0.3433 0.6554 0.3121*** 0.4617 0.594 0.1323**

(0.2335) (0.3198) (0.0000) (0.1624) (0.59) (0.0148)
Control 0.4123 0.5638 0.1515*** 0.5214 0.609 0.0876***

(0.1745) (0.6056) (0.0000) (0.0748) (0.0194) (0.0058)
DD 0.1606*** 0.0448

(0.0474) (0.539)
DDD 0.1158**

(0.0466)
III. Saving Rate (Net Saving Divided by Income)
Treatment 0.0688 0.0903 0.0215*** 0.0703 0.1251 0.0548***

(0.0871) (0.1053) (0.0000) (0.119) (0.1366) (0.0000)
Control 0.0726 0.0849 0.0123*** 0.0583 0.0927 0.0345***

(0.1133) (0.1391) (0.0000) (0.1091) (0.1252) (0.0000)
DD 0.0092 0.0203

(0.41) (0.224)
DDD -0.0111

(0.635)

Tobacco Households Other Households
Table 3. Area of Tobacco Production, Loan Size, and Saving Rate by Region, Sector, and Year 

Notes: For columns (1), (2), (4) and (5), standard deviations are in brackets. For columns (3) and (6), P-value are in brackets. 
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VARIABLES
(1) (2) (3)

After 0.6812* 1.4381*** 1.6633***
(= 0 if 2000-2002, = 1 if 2003-2008) (0.4086) (0.4652) (0.4732)
Insurance 1.0376*** 1.0375*** 1.0388**
(= 0 if control region, = 1 if treatment region) (0.3933) (0.3553) (0.4245)
After * Insurance 0.8393** 0.8392** 0.8398**

(0.4086) (0.3506) (0.3517)
Household Size 0.1497***

(0.0357)
Education (0 = illiteracy, 1 = primary, 0.3123***
2 = secondary, 3 = high school, 4 = college) (0.0989)
Age -0.0282***

(0.0064)
No. of Observation 31183 31183 31183
Year Fixed Effects No Yes Yes
R-squared 0.0731 0.0828 0.0967

Table 4. Effect of Insurance Provision on Production
Area of Tobacco Production (mu)

Notes: Bootstrap clustered standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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VARIABLES
(1) (2) (3) (4) (5) (6)

After 0.0876 -0.0023 0.0486 0.4387*** -0.5213*** -0.5728***
(= 0 if 2000-2002, = 1 if 2003-2008) (0.0662) (0.0585) (0.0613) (0.0437) (0.1089) (0.1033)
Insurance -0.0597*** -0.0772*** -0.0929*** 0.4745*** 0.3630*** 0.373***
(= 0 if control region, = 1 if treatment region) (0.0032) (0.0052) (0.0119) (0.0238) (0.0683) (0.0588)
After * Insurance 0.0448 0.0831 0.0837 -0.7031*** -0.4566*** -0.4519***

(0.0662) (0.0591) (0.056) (0.0437) (0.106) (0.0908)
Tobacco Household -0.1092*** -0.1049*** -0.1637*** 0.4401*** -0.0191 -0.1095
(= 0 if No, = 1 if Yes) (0.008) (0.0084) (0.0255) (0.0655) (0.0758) (0.0871)
After * Tobacco Household 0.0639 0.0669 0.0975** -0.2677 0.2597 0.3261*

(0.0466) (0.0426) (0.0413) (0.1835) (0.1811) (0.171)
Tobacco Household * Insurance -0.0092 -0.0008 0.0226 -0.6388*** -0.4243*** -0.383***

(0.008) (0.0075) (0.0154) (0.0655) (0.0713) (0.0713)
After * Insurance * Tobacco Household 0.1158** 0.0952** 0.0876* 0.2145 -0.1321 -0.1321

(0.0466) (0.0458) (0.0481) (0.1835) (0.2108) (0.1895)
Household Size 0.0112** 0.016

(0.0046) (0.0174)
Area of Tobacco Production (mu) 0.0051*** -0.0003

(0.0015) (0.0029)
Education (0 = illiteracy, 1 = primary, 0.0697 0.1268***
2 = secondary, 3 = high school, 4 = college) (0.0424) (0.0412)
Age -0.0015 0.0036**

(0.0018) (0.0017)
No. of Observation 9263 9263 9263 8219 8219 8219
Year Fixed Effects No Yes Yes No Yes Yes
R-squared 0.0104 0.0119 0.0199 0.0707 0.1235 0.131

Loan Size (10,000 RMB) Monthly Interest Rate (‰)
Table 5. Effect of Insurance Provision on Borrowing

Notes: Bootstrap clustered standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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VARIABLES
(1) (2) (3) (4) (5) (6)

After 0.0345** 0.0073 0.1138*** 0.0454* -0.0223 -0.028
(= 0 if 2000-2002, = 1 if 2003-2008) (0.0165) (0.0199) (0.0284) (0.0254) (0.0277) (0.0253)
Insurance 0.012 0.014* 0.0068 0.0148 -0.1423 -0.1553*
(= 0 if control region, = 1 if treatment region) (0.008) (0.0083) (0.0118) (0.0093) (0.0912) (0.0874)
After * Insurance 0.0204 0.0205 0.0582** 0.0579** 0.0385 0.0394

(0.0165) (0.0175) (0.0284) (0.0236) (0.0277) (0.0295)
Tobacco Household 0.0143 0.0131 0.0665 0.0588 -0.1747* -0.1640
(= 0 if No, = 1 if Yes) (0.0108) (0.0105) (0.0431) (0.0363) (0.1063) (0.1002)
After * Tobacco Household -0.0222 -0.0225 -0.0964** -0.0978** -0.0082 -0.0074

(0.0234) (0.023) (0.043) (0.0427) (0.0323) (0.0326)
Tobacco Household * Insurance -0.0158 -0.0145 -0.0237 -0.0208 0.0408 0.0526

(0.0108) (0.0102) (0.0431) (0.0373) (0.1063) (0.0992)
After * Insurance * Tobacco Household -0.0111 -0.011 0.0068 0.0074 0.0848*** 0.0842***

(0.0234) (0.023) (0.043) (0.0428) (0.0323) (0.0327)
Household Size -0.0003 0.0024 0.0039

(0.002) (0.0032) (0.0094)
Education (0 = illiteracy, 1 = primary, 0.009* 0.0288** 0.0198
2 = secondary, 3 = high school, 4 = college) (0.0049) (0.0128) (0.0241)
Age 0.000004 0.0005 -0.0015

(0.0003) (0.0005) (0.0021)
No. of Observation 33808 33808 34491 34444 32391 32365
Year Fixed Effects No Yes No Yes No Yes
R-squared 0.011 0.0405 0.0065 0.0348 0.0529 0.0681

Saving Rate              
(Net Saving / Income) 

Flexible-term Saving (Net 
Checking/Net Total Saving)

Table 6. Effect of Insurance Provision on Saving

Net Saving (10,000 RMB)

Notes: Bootstrap clustered standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Production

VARIABLES
Area of Tobacco 
Production (mu)

Loan Size 
(10,000 RMB)

Monthly Interest 
Rate (‰) Saving Rate  

Flexible-term 
Saving 

(1) (2) (3) (4) (5)
Insurance 1.0383** -0.0925*** 0.4983 0.0207*** -0.1204
(= 0 if control region, = 1 if treatment region) (0.4359) (0.0043) (0.4535) (0.008) (0.0961)
Tobacco Household -0.0357 0.1483 0.0211 -0.1728**
(= 0 if No, = 1 if Yes) (0.0997) (0.0905) (0.0527) (0.0863)
Tobacco Household * Insurance -0.0097 -0.7605* -0.021* 0.0293

(0.0102) (0.4531) (0.0109) (0.1114)
2001 Insurance Effect -0.0708 0.0138*** 0.5854

(0.1217) (0.0118) (0.4616)
2002 Insurance Effect 0.0684 0.0651 0.8498 0.0098 0.0357

(0.122) (0.2714) (0.7579) (0.008) (0.0254)
2003 Insurance Effect 0.2663 0.1289 -0.0858 0.0342** 0.0481**

(0.1905) (0.1057) (0.6169) (0.01417) (0.0235)
2004 Insurance Effect 0.6902*** 0.1046** -0.167 0.0162 0.0681***

(0.2589) (0.0486) (0.5641) (0.028) (0.0248)
2005 Insurance Effect 0.8693 0.085** -0.4471 -0.0204 0.0885***

(0.5378) (0.0358) (0.4977) (0.0291) (0.0328)
2006 Insurance Effect 0.8118 0.162** 0.738* -0.0113936 0.0868

(0.5902) (0.0724) (0.4061) (0.0262) (0.0565)
2007 Insurance Effect 1.1516* 0.1345** 0.3467 -0.0184 0.1136*

(0.6191) (0.0664) (0.5055) (0.0242) (0.0643)
2008 Insurance Effect 1.2412** 0.1238 0.5333 -0.0238 0.1737**

(0.6242) (0.0944) (0.4313) (0.0494) (0.0744)
No. of Observation 31183 9263 8219 33808 32391
Year Fixed Effects Yes Yes Yes Yes Yes
Year Dummies * Insurance Yes Yes Yes Yes Yes
Year Dummies * Tobacco Household No Yes Yes Yes Yes
R-squared 0.084 0.0103 0.1679 0.0418 0.0551

Table 7. Dynamic Effect of Insurance Provision on Production, Borrowing, and Saving
Borrowing Saving

Notes: Bootstrap clustered standard errors in parentheses. "200_ Insurance Effect" in Column (1) indicates 200_*Insurance; "200_Insurance Effect" 
in Columns (2)-(5) represents 200_*Insurance*Tobacco Households. Column (1) tests the dynamic effect of the insurance impact on tobacco 
production. Columns (2)-(5) tests the dynamic impact of insurance on borrowing and saving. Saving rate (Column (4)) is defined as annual net 
saving divided by income. Flexible-term saving (Column (5)) is calculated by the ratio between net saving in checking account and the total net 
saving. *** p<0.01, ** p<0.05, * p<0.1
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VARIABLES
Area of Tobacco 
Production (mu)

Loan Size 
(10,000 RMB)

Flexible Saving 
(Net Checking / 

Net Saving)
Area of Tobacco 
Production (mu)

Loan Size 
(10,000 RMB)

Flexible Saving 
(Net Checking / 

Net Saving)
(1) (2) (3) (4) (5) (6)

After 2.261*** -0.0176 1.806** -0.0239
(= 0 if 2000-2002, = 1 if 2003-2008) (0.757) (0.0132) (0.853) (0.0167)
Insurance 1.309*** -0.0680*** 0.108*** 1.623** -0.0612*** -0.0386
(= 0 if control region, = 1 if treatment region) (0.422) (0.00875) (0.0411) (0.659) (0.00786) (0.0515)
Tobacco Household -0.148*** -0.0860 -0.147*** -0.110
(= 0 if No, = 1 if Yes) (0.0192) (0.107) (0.0149) (0.113)
After * Insurance 0.804 0.0360 0.0390*** 0.630 0.104 0.0340**

(0.701) (0.0324) (0.0109) (0.735) (0.0811) (0.0150)
After * Tobacco Household 0.111* -0.0150 0.0743 -0.0139

(0.0661) (0.0167) (0.0704) (0.0172)
Tobacco Household * Insurance 0.00373 -0.194* 0.0295*** -0.0941

(0.0116) (0.108) (0.0102) (0.112)
After * Insurance * Tobacco Household 0.129** 0.165*** 0.0947 0.109***

(0.0577) (0.0165) (0.0935) (0.0170)
Pre-treatment Total Production Area 2.654*** -0.0151 0.0511
(= 0 if < Median, = 1 if > Median) (0.590) (0.0112) (0.0862)
Pre-treatment Total Production Area * After -1.005 -0.0165 -0.0427**

(0.827) (0.0843) (0.0193)
Pre-treatment Total Production Area * Insurance -1.422** 0.0123 -0.383***

(0.603) (0.00852) (0.0796)
Pre-treatment Total Production Area * Tobacco Household 0.0112 -0.181*

(0.0144) (0.0961)
Pre-treatment Total Production Area 0.446 0.0688 0.0323*
*After * Insurance (0.828) (0.0836) (0.0193)
Pre-treatment Total Production Area -0.00749 0.0353
* After * Tobacco Household (0.0986) (0.0235)
Pre-treatment Total Production Area 0.00405 0.412***
* Tobacco Household * Insurance (0.0178) (0.0961)
Pre-treatment Total Production Area -0.0493 -0.122***
* After * Insurance * Tobacco Household (0.0935) (0.0235)
Pre-treatment Share of Migration Income in Total Income 0.760 -2.17e-05 -0.138

(0.785) (0.0104) (0.0879)
Pre-treatment Share of Migration Income in Total Income -0.273 0.116 -0.0506***
* After (0.675) (0.0816) (0.00906)
Pre-treatment Share of Migration Income in Total Income -2.132*** -0.0376*** -0.337***
* Insurance (0.796) (0.0140) (0.0873)
Pre-treatment Share of Migration Income in Total Income 0.749 -0.170** 0.0219**
* Tobacco Households (0.675) (0.0844) (0.00918)
Pre-treatment Share of Migration Income in Total Income 0.00246 -0.0201
*After * Insurance (0.0665) (0.100)
Pre-treatment Share of Migration Income in Total Income -0.0368 0.0442***
* After * Tobacco Household (0.198) (0.0133)
Pre-treatment Share of Migration Income in Total Income -0.109 0.250**
* Tobacco Household * Insurance (0.0853) (0.1000)
Pre-treatment Share of Migration Income in Total Income 0.236 -0.121***
* After * Insurance * Tobacco Household (0.214) (0.0131)
Observations 31,183 9,263 32,391 31,183 9,263 32,391
Year Fixed Effects Yes Yes Yes Yes Yes Yes
Household Characteristics Yes Yes Yes Yes Yes Yes
R-squared 0.153 0.021 0.077 0.107 0.024 0.116
Notes: Bootstrap clustered standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1

Table 8. Heterogeneity of the Insurance Effect: Production Size and Migration Income
Production Size Migration Income
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Year
Tobacco to Non-

Tobacco No Change
Non-Tobacco to 

Tobacco
Tobacco to Non-

Tobacco No Change
Non-Tobacco to 

Tobacco
2000 N/A N/A N/A N/A N/A N/A
2001 0 100 0 0.08 99.92 0
2002 0 98.72 1.28 0 94.97 5.03
2003 0.32 99.68 0 0.53 99.42 0.05
2004 0.63 99.37 0 0.32 99.17 0.51
2005 0 99.81 0.19 0 99.63 0.37
2006 0.23 99.53 0.23 0 99.9 0.1
2007 0.4 99.6 0 0.54 99.29 0.17
2008 0.42 99.43 0.14 0.11 99.33 0.56

Treatment Regions Control Regions
Table 9. Percentage of Households Changing Sector by Region and Year
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Appendices

A Two-period model when insurance is not provided

Combine equation (3.1) and (3.4) we can get:

U ′(C1) = βpU ′(Cg)F
′(I) = βpU ′(Cg)(1 +RB) (3.6)

⇒ Cg
C1

=
F (I)−(1+RB)B+(1+Rf )S

C1
= βp(1 +RB)

⇒ C1 =
F (I)−(1+RB)B+(1+Rf )S

βp(1+RB)

=

“
1+RB
α

” α
α−1−(1+RB)B+(1+Rf )S

βp(1+RB)
(3.7)

Rewrite equation (3.3) as:

βpU ′(Cg)F
′(I) = βpU ′(Cg)(1 +Rf ) + β(1− p)U ′ [(1 +Rf )S] (1 +Rf ) (3.3)’

Then combine (3.3)’ with equation (3.7) we have:

1
C1

=
βp(1+Rf )

F (I)−(1+RB)B+(1+Rf )S
+ β(1−p)

S
= βp(1+RB)“

1+RB
α

” α
α−1−(1+RB)B+(1+Rf )S

⇒ βp(RB−Rf )

F (I)−(1+RB)B+(1+Rf )S
= β(1−p)

S

⇒ βp(RB −Rf )S = β(1− p)[F (I)− (1 +RB)B + (1 +Rf )S]

⇒ (1 +RB)B = F (I)− p
1−p(RB −Rf )S + (1 +Rf )S

⇒ B = α−
α
α−1 (1 +RB)

1
α−1 − S

[
p

1−p
RB−Rf
RB+1

− 1+Rf
1+RB

]
(3.8)

Plug equation (3.8) into (3.7)

⇒ C1 = 1
1−p

RB−Rf
β(1+RB)

S (3.9)

We know that the total investment is:

I = W0 − C1 +B − S

Replace C1 and B by (3.9) and (3.8), respectively, we have:

I = W0 − 1
1−p

RB−Rf
β(1+RB)

S − S + α−
α
α−1 (1 +RB)

1
α−1 − S

[
p

1−p
RB−Rf
RB+1

− 1+Rf
1+RB

]
⇒ (1− α−1)I = (1− α−1)

(
1+RB
α

) 1
α−1

= W0 − 1+β
β(1−p)

RB−Rf
RB+1

S

⇒ S∗ = (1+RB)(1−p)β
(1+β)(RB−Rf )

[
W0 + (α−1 − 1)

(
1+RB
α

) 1
α−1

]
= A ∗

[
W0 + (α−1 − 1)

(
1+RB
α

) 1
α−1

]
(3.10)
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Now let’s consider consumption. Plug the expression of S into equation (3.9):

C1 = 1
1−p

RB−Rf
β(1+RB)

(1+RB)(1−p)β
(1+β)(RB−Rf )

[
W0 + (α−1 − 1)

(
1+RB
α

) 1
α−1

]
= 1

1+β

[
W0 + (α−1 − 1)

(
1+RB
α

) 1
α−1

]
(3.11)

The last variable that we are interested in is the borrowing. According to equation (3.8):

B = α−
α
α−1 (1 +RB)

1
α−1 − S

[
p

1−p
RB−Rf
RB+1

− 1+Rf
1+RB

]
= D + S ∗ E

where D = α−
α
α−1 (1 +RB)

1
α−1 and E =

1+Rf
1+RB

− p
1−p

RB−Rf
RB+1

B Two-period model when insurance is provided

From equation (3.13), we can see that the expression of optimal investment is:

F ′(I) = (1 +RB)(1 + δ)⇒ I∗ =
(

(1+RB)(1+δ)
α

) 1
α−1

Rewrite equations (3.12) and (3.14) as:

1
C1

= βp(1+RB)
Cg

+ β(1−p)γ
Cb(1+δ)

(3.15)
βp(RB−Rf )

Cg
+ β(1−p)γ

Cb(1+δ)
=

β(1−p)(1+Rf )

Cb

⇒ Cg = ACb, A =
(RB−Rf )p

(1−p)[(1+Rf )(1+δ)−γ]
(3.16)

Plug expression (3.16) into (3.15):

1
C1

= βp(1+RB)
ACb(1+δ)

+ β(1−p)γ
Cb(1+δ)

⇒ Cb = βp(1+RB)+β(1−p)γA
A(1+δ)

C1 = γ
1+δ

(W0 − C1 − S +B)− γ
1+δ

B + (1 +Rf )S

⇒ βp(1+RB)+β(1−p)γA
A(1+δ)

C1 = γ
1+δ

W0 − γ
1+δ

C1 − γ
1+δ

S + (1 +Rf )S (3.17)

⇒ S = 1
1+Rf−γ/(1+δ)

[
γ

1+δ
+ βp(1+RB)+β(1−p)γA

A(1+δ)

]
C1 − γW0

(1+Rf )(1+δ)−γ (3.18)

Combining (3.16) and (3.17) we can get:

Cg = [βp(1 +RB) + β(1− p)γA]C1

⇒ [βp(1 +RB) + β(1− p)γA]C1 = f(RB)− (1 +RB)B + (1 +Rf )S

⇒ B = (1 +RB)
1

α−1 (1 + δ)
α
α−1α−

α
α−1 − D

1+RB
C1 +

1+Rf
1+RB

S (3.19)

Becasue the total investment is I = B+[W0−C1−S]
1+δ

, according to equation (3.18) and (3.19)
we have:
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(
(1+RB)(1+δ)

α

) 1
α−1

=[
(RB−Rf )γ+(1+RB)[(1+δ)(1+Rf )−γ]

(1+RB)(1+δ)[(1+δ)(1+Rf )−γ]
W0 + (1 +RB)

1
α−1 (1 + δ)

1
α−1α−

α
α−1

]
− [D + E]C1

⇒ C∗1 = 1
D+E

[
(RB−Rf )γ+(1+RB)[(1+δ)(1+Rf )−γ]

(1+RB)(1+δ)[(1+δ)(1+Rf )−γ]
W0 + (α−1 − 1)(1+RB

α
)

1
α−1 (1 + δ)

1
α−1

]
(3.20)

Where D = (1+βp)(1+RB)+β(1−p)A
(1+RB)(1+δ)

E =
RB−Rf

(1+RB)[(1+δ)(1+Rf )−γ]
Aγ+βp(1+RB)+β(1−p)Aγ

A(1+δ)

⇒ S∗ = (1+RB)(1+δ)
RB−Rf

E
D+E

(RB−Rf )γ+(1+RB)[(1+δ)(1+Rf )−γ]
(1+RB)(1+δ)[(1+δ)(1+Rf )−γ]

W0

+ (1+RB)(1+δ)
RB−Rf

E
D+E

(α−1 − 1)(1+RB
α

)
1

α−1 (1 + δ)
1

α−1 − γW0

(1+Rf )(1+δ)−γ (21)

B∗ = (1 +RB)
1

α−1 (1 + δ)
α
α−1α−

α
α−1 − D

1+RB
C∗1 +

1+Rf
1+RB

S∗ (3.22)
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