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Can public medical insurance promote rural entrepreneurship? Evidence from 
China
Xiaojun Shia, Changyun Wanga and Teng Zhongb

aChina Financial Policy Research Center, Renmin University of China, Beijing, China; bSchool of Banking and Finance, University of International 
Business and Economics, Beijing, China

ABSTRACT
Using China’s National Cooperative Medical Scheme (NCMS), a heavily subsided public medical 
insurance (PMI) scheme, aiming at covering all rural populations in China, as a quasi-natural 
experiment, we find that PMI unleashes entrepreneurship in the rural economy. This finding 
provides supporting evidence for Arrow’s risk-shifting theory and enriches the literature on the 
effect of PMI that has focused mainly on health impact and consumption smoothing. We also 
demonstrate that PMI increases entrepreneurial investments primarily through the channel of 
wealth effect resulting from reduced out-of-pocket medical expenses. Besides, the entrepreneur-
ship cultivation effect of PMI is more pronounced among rural households that are wealthier, have 
fuller insurance coverage, or have younger heads.

KEYWORDS 
Agricultural production; 
China; entrepreneurship; 
public medical insurance; 
risk-shifting theory

JEL codes 
G52; I13; Q12; D1

The possibility of shifting risks, of insurance in the 
broadest sense, permits individuals to engage in risky 
activities which they would not otherwise undertake. 

— Arrow (1971), Essays in the Theory of Risk-Bearing, 
pp. 137

I. Introduction

A key feature of emerging economies in the new 
century is the pervasiveness of public medical 
insurance (PMI) in various forms to secure 
a country’s population health. The last decade has 
witnessed a dramatic increase in the average 
human development index over almost all emer-
ging economies. The establishment of PMI has 
profound economic consequences beyond the 
direct effect on population health. The previous 
literature largely focuses on the direct effect on 
health and one economic dimension, that is, con-
sumption smoothing. However, PMI’s effect on the 
production side, particularly rural entrepreneur-
ship, remains unanswered. This question is of sig-
nificance for the rural households that constitute 
the demographic majority of emerging economies. 
Rural households are semi-commercialized to 

produce partly for sale and partly for their own 
consumption (Singh, Squire, and Strauss 1986; 
Rosenzweig and Wolpin 1993). More importantly, 
increasing rural entrepreneurship and non- 
agricultural employment have recently become 
a transformational force, changing the landscape 
of rural economies all over the world (Rural 
Development Report 2016).

The answer to the question of how PMI affects 
production is not theoretically obvious. In light of 
Schultz (1964)’s theory on peasants’ efficiency- 
frontier production, the better health of human 
capital secured by PMI might substitute capital 
investments in agricultural production. 
Agricultural production investments hence would 
decrease. Meanwhile, according to Arrow (1971)’s 
risk-shifting theory, the rural household gains 
capacity to adopt riskier and updated technology 
after the risk of costly health shocks is to some 
extent contained by PMI. This predicts an increase 
in investments in non-agricultural productions by 
using new production technology. One prominent 
form of such new technology in the rural economy 
is entrepreneurship. The plurality of the theoretical 
results indicates various effects of PMI on different 
types of production and hence necessitates 
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a comprehensive empirical investigation. China 
provides an ideal set-up for such an investigation.

China’s National Cooperative Medical Scheme 
(NCMS), initiated in 2003, which grew to its full 
stature around 2008, is a typical public medical 
insurance aiming at covering all the rural popula-
tion in China. NCMS is not compulsory but is 
heavily subsidized. It features tremendously rapid 
growth of coverage, compared to similar schemes 
in other developing countries (Hou et al. 2014). 
The pilot programme launched in 310 of China’s 
more than 2,800 rural counties in July 2003. 
Coverage expanded to 617 counties in 2005, and 
1,451 counties in 2006. By June 2007, the pro-
gramme had expanded to 85% of all rural counties 
and had covered 83% of the rural population (Bai 
and Wu 2014). By the end of 2011, 97.5% of the 
rural population, or 832 million people, had been 
enrolled in NCMS (Ministry of Health, P.R. China 
2012). One crucial factor accounting for this rapid 
coverage lies in the heavy subsidies of the NCMS 
premium by the China’s central and local govern-
ments. In the initial stage, the contribution ratio of 
the central government, local government and par-
ticipants was 1:1:1. Later, the government subsidy 
further increased, and the contribution ratio of the 
three parties became 2:2:1 in 2010 (Fu et al. 2012). 
Before 2008, participating households were 
required to contribute a flat-rate premium of typi-
cally 10 yuan annually per person. This value 
increased gradually to 50 yuan in 2012. However, 
very poor households meeting certain criteria are 
exempt. The government subsidy was typically 20 
yuan annually per person before 2006; 40 yuan 
from 2006 to 2007; then gradually increased to 
240 yuan in 2012.

The NCMS’s gradual coverage of the rural popu-
lation from 2003 to 2007 provides us with an ideal 
opportunity to design a difference-in-difference- 
type experiment (DID) to estimate the effects of 
social health insurance on the production of the 
rural households. By exploiting a large proprietary 
dataset of China’s rural households possessed by 
the Ministry of Agriculture of China, this paper 
presents comprehensive evidence on how PMI 
affects agricultural and entrepreneurial invest-
ments of the rural households in China, using 
a production-function econometric specification. 
The dataset we employ features rich information 

about rural household production and family busi-
nesses that is rarely available in other often used 
datasets such as the China Health and Nutrition 
Survey. More importantly, the rich information of 
the dataset enables us to distinguish agricultural 
production investments from entrepreneurial 
investments.

We find several empirical regularities as follows. 
First, we find that enrolment into NCMS has 
a negative effect on agricultural production invest-
ments. Secondly, NCMS significantly promotes 
rural households’ entrepreneurial investments. 
Thirdly, our estimations present evidence that the 
NCMS reduces households’ out-of-pocket medical 
expenses and improves households’ healthiness via 
expanded access to medical treatment in a timelier 
manner. Mechanism analysis shows that, on one 
hand, the major channel through which the NCMS 
promotes entrepreneurial investments is the wealth 
effect resulting from medical expense reduction. 
On the other, the improved human capital of the 
rural households substitutes the scarce and costly 
capital in agricultural production. As a result, this 
substitution renders negative the effect of the 
NCMS on agricultural production investments.

Our results will improve the understanding of 
the production effects of a nationwide PMI policy 
in an emerging economy. Our first contribution is 
to complement the literature with insights on the 
entrepreneurship cultivation effect of PMI. This 
finding is especially relevant to an emerging econ-
omy that is finding ways to unleash the potential of 
rural entrepreneurship. An efficient and viable PMI 
scheme is a promising solution. Our second con-
tribution is to cast comprehensive evidence reign-
iting Arrow (1971)’s risk-shifting theory from the 
largest emerging economy. Our results confirm 
that this theory can lend us a powerful tool to 
understand the role of insurance, including PMI, 
in economic development from a new perspective.

Previous research on the nexus between health 
insurance and entrepreneurship mostly focuses on 
developed countries or urban residents and pro-
vides mixed evidence. For example, Holtz-Eakin, 
Penrod, and Rosen (1996) analyse data from the 
Survey of Income and Programme Participation 
(SIPP) of the United States and find that the health 
insurance portability has no significant impact on 
transitions from wage-earning to 

2 X. SHI ET AL.



entrepreneurship. However, Wellington (2001) 
uses data from the Current Population Survey 
(CPS) of the United States and shows that having 
health insurance through one’s spouse has 
a significant impact on the likelihood of self- 
employment. A recent paper on a similar topic is 
by Liu and Zhang (2018), but our paper differs 
from theirs. First, the policy backgrounds are dif-
ferent. They investigate the impact of the Urban 
Resident Basic Medical Insurance (URBMI) pro-
gramme, while we look at the public medical insur-
ance reform in rural China. Second, the economic 
mechanisms are different. They argue that the non- 
employment-based feature of URBMI fosters 
entrepreneurship through increasing job mobility, 
while we use risk-shifting theory to explain the 
impact of public insurance reform on rural house-
hold entrepreneurship.

The remainder of the paper is arranged as fol-
lows. Section 2 postulates our test hypotheses 
according to the prominent theories. Section 3 
details the information on the dataset and variables 
and sets up econometric models. Section 4 presents 
baseline results, heterogeneity in different groups, 
robustness test and placebo test. Section 5 conducts 
mechanism analysis. Section 6 concludes.

II. Theories and hypothesis

Health shocks result in the cost of diagnosis and 
medical treatment and the loss of income given 
labour capacity harmed by illnesses. These costs 
levy a heavy burden on rural households. 
Although rural families can use informal risk- 
sharing mechanisms to compensate for costs of 
minor illnesses, the costs of critical illnesses are 
largely not covered (Gertler and Gruber 2002). 
Therefore, it is well documented in the literature 
that health shocks and poor healthcare lead to an 
increase in poverty (Smith 1999; Wagstaff 2007). 
Farley and Wilensky (1985) document that acci-
dents, critical illnesses and other health disasters 
can reduce those people, who have been economic-
ally productive, to penury.

PMI in its nature is a kind of accessible and 
inclusive welfare-finance for the whole society, 
usually subsidized by governments (e.g. Chetty 
and Looney 2006; Chetty 2006). As a result, enrol-
ment into a PMI scheme generates a wealth effect 

for rural households. In the case of the NCMS, 
more than two-thirds of the premium are subsi-
dized by the central and local governments of 
China. The low-price advantage of the PMI makes 
it an attractive substitution for other private med-
ical risk-sharing mechanisms in the rural commu-
nity. It constitutes a viable and cheap channel to 
relieve rural households of a vast portion of cata-
strophic medical expenses. For instance, 
Finkelstein et al. (2012) use the Oregon Medicaid 
lottery as a convincing random variation in health 
insurance coverage for a group of uninsured low- 
income adults and find that health insurance cover-
age leads to higher health care utilization, reduc-
tion in out-of-pocket medical expenditures, and 
better self-reported health outcomes. Liu (2013) 
finds that the availability of the NCMS in China 
reduces out-of-pocket expenditures on treating 
severe illness by as much as 10% of annual house-
hold income. The reduction in out-of-pocket 
expenses in medical care effectively relaxes the dis-
posable financial budget for the household. 
Therefore, we have the first testable hypothesis: 

H1: Enrolment into the NCMS increases rural 
households’ disposable financial resources.

How does a rural household allocate increased 
disposable resources? Schultz (1964)’s poor-but- 
efficient-producer theory lends us a perspective to 
understand the allocation to the agricultural pro-
duction. When the capital market is incomplete 
and inefficient and the household is constrained 
by financing, which is the typical case in emerging 
markets, financial capital is scarce and costly (e.g. 
Singh, Squire, and Strauss 1986; Taylor and 
Adelman 2003). Moreover, China’s rural economy 
is characterized by surplus and underemployed 
labour (Taylor 1988; Bowlus and Sicular 2003), as 
consistent with the unlimited labour supply 
hypothesis (Lewis 1954). Facing the disparity of 
the two markets of factors, a rational rural house-
hold would substitute the cheaper and now well- 
secured labour for the costlier capital given that 
there is no next-generation agricultural technology 
to exceed the current production frontier. Indeed, 
it is well documented in the literature that the 
elasticity of substitution between capital and labour 
in agriculture is above unity, larger than most 
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industries (e.g. Herrendorf, Herrington, and 
Valentinyi 2015; Alvarez-Cuadrado, Van Long, 
and Poschke 2017). In such a case, the household 
would allocate the extra financial resources to other 
usages rather than to invest in capital for agricul-
tural production. This also echoes Krebs (2003)’s 
main result. Hence, we have the second hypothesis: 

H2: Enrolment into the NCMS decreases rural 
households’ investments in agricultural production.

Arrow (1971)’s risk-shifting theory argues that 
markets for risk-shifting enable risky productive 
activities that industrialists would not undertake 
in the absence of insurance. This theory sheds 
new light on households’ resource allocation deci-
sions in the presence of new non-agricultural tech-
nology, such as entrepreneurial activities, which are 
riskier but expectedly more profitable than agricul-
tural production. According to Arrow’s theory, the 
risk-shifting with low cost by the NCMS allows 
rural households’ capacity and resources to be allo-
cated to ventures in which they would not other-
wise undertake. The risk of running a family 
business is much higher than traditional farming 
activities. The shifting of risks through the stock 
market is unlikely for a rural household in China 
since China’s capital market is underdeveloped and 
inefficient. The individual household is unable to 
bear the accompanying risks of failure if it is 
exposed to health shocks. The possibility of shifting 
risks by PMI permits households to engage in risky 
entrepreneurial activities in which they would not 
otherwise undertake.

A few articles on China’s agricultural develop-
ment also lend support to the risk-shifting story, 
although they are not specially focused on either 
insurance or entrepreneurship. Huang, Lin, and 
Rozelle (2003) argue that rural households’ expo-
sure to uninsured risk and shocks would force 
them to renounce profitable but risky investments 
in favour of low-return and less-risky agricultural 
production. You (2014) holds a similar risk view of 
rural households’ investment behaviour. Such 
argument implies that, for rural households, invest-
ments in agricultural production are de facto an 
insurance against idiosyncratic shocks, such as 
being laid off from migrant work or sudden health 
shocks. Land production could be the final 

safeguard for rural household income. In this line 
of reasoning, because the NCMS provides cheaper 
insurance against the idiosyncratic shocks the 
household faces, the household has the incentive 
to substitute less-risky agricultural production 
investments by entrepreneurial investments. Thus, 
we have our third hypothesis: 

H3: Enrolment into the NCMS promotes rural 
households’ entrepreneurial investments.

III. Data, econometric models and variables

Data

We employ the data of the National Fixed-point 
Survey (NFS) of rural households in China to test 
our hypotheses. This proprietary dataset is main-
tained by the Research Center for Rural Economy 
of China’s Ministry of Agriculture. The quality of 
this data is secured by its ‘fixed-point’ surveying 
method. Specifically, respondent households keep 
daily diaries of income and expenditures, and 
a resident administrator living in the county seat 
visits these respondent households once a month to 
collect the data from the diaries. This data has 
gained wide recognition in academic research on 
the rural economy of China, having been used by 
many other researchers such as Qian (2008) and 
Kinnan, Wang, and Wang (2018).

The NFS dataset lends us several advantages to 
test our hypotheses. Firstly, this dataset spans 
a long period of time and has the widest geogra-
phical coverage of China’s rural economy. The 
survey of this dataset started in 1986 and covers 
about 23,000 rural households in 350 villages in 
nearly all provinces of China. A stratified represen-
tative and random sampling strategy is adopted in 
the NFS survey. Specifically, in each province, three 
strata are identified. The first one uses geographic 
topology to divide a province into three regions: 
plains, hills, and mountains. The second stratus is 
to choose a county according to the level of 
wealthiness in terms of per-capita income by 
which the counties are grouped into low-, middle- 
, and high-income categories. Then, a number of 
households are randomly chosen from 
a representative village from the sampled county. 
Consequently, the NFS sample covers about 13.5% 
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of all the 2,600 counties of China, and the number 
of households surveyed in each village ranges from 
50 to more than 100.

The second advantage of the NFS dataset is that 
it contains rich information on agricultural pro-
duction and rural family businesses. This lends us 
a unique advantage to analyse the production side 
of a rural household as such an information is 
unfortunately devoid in other usually used datasets 
on China’s rural economy. In particular, the 
detailed documentation enables us to distinguish 
entrepreneurial investments from agricultural pro-
duction investments to find how the NCMS affects 
them, respectively, which is new to the literature. 
Besides, the NFS dataset has detailed household 
information on demography, land and asset hold-
ings, agricultural production, agricultural product 
sales, family businesses, income and expenses, cash 
flows (including savings), and consumption. This 
equips us with a full-fledged host of control factors.

The last advantage of the NFS dataset is that it 
documents detailed information on individual 
health. It not only contains the health information 
of the interviewee or the household head but 
also health information of all family members. 
This lends us convenience to construct 
a comprehensive index of the household’s health 
status, rather than use a representative’s health 
status to proxy the whole household. The compre-
hensive index is a more-accurate measure because 
the NCMS is a security covering the whole family.

Econometric model

We utilize the introduction of the NCMS as 
a natural experiment to identify the effect of PMI 
on rural household producing behaviour. Since the 
introduction of NCMS was not finished in 1 year 
but took several years to reach a nearly full cover-
age, we extend the DID framework to multiple 
groups and time periods following Angrist and 
Pischke (2009). Specifically, the effect of the 
NCMS on household production investments is 
estimated by the differences in temporal changes 
in investments between households with PMI cov-
erage and without coverage during the periods 

before and after the launch of the NCMS in the 
villages. The covered households compose the 
treatment group, while the uncovered makes up 
the control group. Under the investment equation 
framework, we specify the following benchmark 
DID model: 

Iijt

Kijt� 1
¼ αþ βNCMSjt þ γS

Sijt

Kijt� 1
þ γF

Fijt

Kijt� 1

þ γL
Lijt

Kijt� 1
þ ϕZijt þ Tt þ μj þ εijt (1) 

In the model, Iijt
Kijt� 1

is a measure of household 
investments in year t normalized by the capital 
stock at the end of the previous year;NCMSjtis 
a time-variant dummy indicating village j’s 
NCMS enrolment status by year t, which equals 
one in the years after village j participated in 
NCMS and zero otherwise; Sijt

Kijt� 1
, Fijt

Kijt� 1 
and Lijt

Kijt� 1
are 

normalized sales, internal fund and loans in year t, 
respectively; Zijt is a vector of control factors, 
including land, family size, head age, head gender, 
head education level, communist party member-
ship, village officer membership;Ttandμjare vectors 
of year and village dummy variables, respectively, 
accounting for year and village fixed effects; and 
εijtis the error term.

We use agricultural and entrepreneurial invest-
ments as the explained variables in Equation (1). 
Agricultural production investments are expendi-
tures on the inputs of agricultural production 
including seeds, seedlings, chemical fertilizer, 
diesel oil, agricultural films and pesticides. 
Entrepreneurial investments in rural China are 
typically represented by setting up an own family- 
business or running an agricultural enterprise.1

The coefficient β on NCMSjt is of central interest 
in testing our hypotheses. It captures the causal 
effect of the NCMS on rural household investments 
in a DID manner. One potential concern of this 
specification is that other policies implemented in 
the years since the introduction of the NCMS 
might also have effects on investments. 
Considering China’s gradual reforms in the rural 
economy, this concern could be the case. For 

1The consumptive investments are typically represented by the purchase of housing and consumption durables. This in essence belongs to household 
consumption spreading over a long period rather than an investment in capital for the productive end. Hence, this type of investments is not considered in 
this paper.
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instance, in 2006 the Chinese government 
exempted all households’ agricultural tax. This pol-
icy might have impacts on the household decisions 
on investments as well. We deal with this potential 
issue by controlling for year fixed effects. 
Furthermore, the village fixed effects μj are also 
controlled for to clear the heterogeneity of local 
policies and absorb the impacts of all time- 
invariant village-specific factors which may be 
both correlated with the implementation of 
NCMS and household investments. We estimate 
Equation (1) allowing for village-level clustering 
of the errors, which allows for correlation in the 
error terms over time within villages. In sum, 
a significant and positive β for entrepreneurial 
investments presents supportive evidence for H3, 
while a negative β for agricultural production 
investments presents supportive evidence for H2.

Variable measurement

Investments
We measure agricultural production investments 
(I_ag) by summing up expenditures on seeds, seed-
lings, chemical fertilizer, diesel oil, agricultural 
films and pesticides. Entrepreneurial investments 
(I_en) are defined as the operating expenses of 
non-agricultural businesses including industry, 
construction, transportation, commerce, catering, 
etc. All investments are normalized by the capital 
stock at the end of the previous year.

NCMS coverage
The NFS typically surveys one village per county. 
Hence, we generate the dummy variable of NCMS 
participation at the village level. The dummy equals 1 
if the number of participating households in the 
sampled village exceeds 10. Consistent with the gra-
dual coverage of the NCMS, we find that 18.2% of the 
sampled villages have implemented the NCMS in 
2003, and that this participation rate increased stea-
dily until 2007 when it reached 94.8%. After 2007, 
this rate remained stable. Therefore, the time span of 
the data used in this paper ranges from 2003 to 2007.

Individual health status
This is measured by the self-reported health status 
of family members. Self-reported health status falls 

into five categories: 5 (excellent), 4 (good), 3 (fair), 
2 (bad) and 1 (no working capacity). The higher the 
status value is, the better the health is. Among all 
the individuals, about 85% report excellent or good 
health status, while only 15% report fair or worse.

Household health indexes
We construct measures of household-level healthi-
ness using the information of self-reported health 
status of all family members. The first measure 
(Avghealth) is the average of health status of all house-
hold members. The second measure (Pcthealth) is the 
percentage of family members with good or excellent 
health status. The third measure (Nopatient) is 
a dummy indicating a household with no members 
reporting fair or worse health status.

Economic activity and finance variables
Love (2003) and Whited and Wu (2006), among 
others, show that real economic activity variables 
and finance variables are important determinants of 
investments. We use operating income (Sales) to mea-
sure the real economic activity of the household. 
Internal fund (Fund) is measured as the sum of bank 
deposits and cash in hand at the end of the 
previous year. Outside financing (Loan) is represented 
by the sum of money borrowed during the year.

Socio-demographic variables
To account for the heterogeneity of the household, 
we employ the following control variables: (1) the 
farmland area that the household owns at the 
beginning of the year (Land); (2) household size 
(Size); (3) whether the household has any commu-
nist party member (Pa); (4) whether the household 
has any rural official (Official); (5) household 
head’s gender (Female); (6) household head’s age 
(Age); and (6) household head’s education years 
(Edu). Later, in the regressions, we take 
a logarithm of the non-dummy variables to better 
conform to normality consumption.

Table 1 presents the definitions of the variables 
used in this paper.

Sample construction and summary statistics

To ensure reliable results, we clean the data accord-
ing to the following procedure. We first exclude 
ID numbers experiencing surveyed households 

6 X. SHI ET AL.



changes. To do so, we compare the household 
head’s characteristics (age, sex, education) within 
the same ID and drop those IDs whose character-
istics vary dramatically during the sample period. 
We then exclude households that migrated to 
urban areas from the sample because they do not 
take part in production in the rural economy. 
Rather, they become wage-paid workers in urban 
areas. We drop rural households whose main 
income source is wages or salaries. We also drop 
households whose value in key variables is missing. 
Our final sample includes 238 villages and 8,110 
households over the five-year period (2003–2007), 
a total of 33,248 observations.

All the pecuniary variables are adjusted to year 
2003 constant prices. Specifically, we set the price 
level in year 2003 to 100 and use the annual provin-
cial producer price index to deflate investments and 
capital stock; we use the annual provincial consumer 
price index to deflate sales, fund and loan.

Table 2 presents the summary statistics of the 
sample. Table 2 indicates the average household 
has capital stock valued at 7,957 yuan (year 2003 
constant price).2 On average, the agricultural 
production investments and entrepreneurial 
investments are 1,602 yuan and 1,948 yuan, respec-
tively. In fact, the average scale of entrepreneurial 

investments is even larger, considering that 
a relatively small fraction (25.6%) of households 
make entrepreneurial investments, while 97.4% of 
households have some agricultural production 
investments. Next, we report summary statistics 
of three health-related variables. About 30% of 
households have at least one member that reports 
fair or worse health. The households report an 
average health score of 4.37, a status between 
good health and excellent health. For the average 
household, the percentage of members that report 
fair or worse health is 13%.

In addition, we report the economic and socio- 
demographic characteristics of households. On 

Table 1. Variable definition.
Variable name Label Description

K capital stock the stock of fixed assets at the end of a year
I_ag agricultural production investments the operating expenses in agriculture, i.e. expenditures of seeds, seedlings, chemical 

fertilizer, diesel oil, agricultural films and pesticide
I_en entrepreneurial investments the operating expenses in non-agricultural businesses including industry, construction, 

transportation, commerce, catering and other services.
Health health status of family members the self-reported health status of family members. 5, 4, 3, 2, 1 denotes excellent, good, 

fair, bad, and no working capacity, respectively.
Nopatient whether household has no patient a dummy variable indicating whether the household has no member who reports fair or 

worse health
Avghealth average health status the average of all family members’ self-reported health status
Pcthealth percentage of healthy members the percentage of family members with good or excellent health
D × T dummy of NCMS enrolment equals 1 if the village in which the household locates has implemented NCMS, equals 0 

otherwise
Sales operating income the household’s total income acquired from agricultural production and other vocational 

operating activities, but not including labour income from migrating workers, or 
regular wages due to non-agricultural employment

Fund internal fund the sum of bank deposits and cash in hand
Loan borrowed money money borrowed from banks, rural credit cooperatives or private channel
Land land area farmland area the household operates at the beginning of the year
Size family size the total number of family members
Pa communist party membership equals 1 if the household hast least one communist party member, equals 0 otherwise
Official village official membership equals 1 if the household has at least one village official, equals 0 otherwise
Female household head’s gender equals 1 if the household head is female, equals 0 if male
Age household head’s age the household head’s full age
Edu education level years of completed education

Table 2. Summary statistics of key variables.
Variable Obs Mean Std. Dev. Min Median Max

K 33248 7956.67 23936.61 0 3250 1224800
I_ag 33248 1602.21 1906.93 0 1024 56475
I_en 33248 1948.34 20562.72 0 0 1478000
Nopatient 33209 0.7 0.46 0 1 1
Avghealth 33209 4.37 0.65 1 4.5 5
Pcthealth 33209 0.87 0.24 0 1 1
Sales 33248 15964.47 34609.83 0 10199 1700000
Fund 33248 10591.95 47644.44 0 4952 7000597
Loan 33248 1384.11 9357.45 0 0 1080000
Land 33248 9.63 12.2 0 6 400
Size 33248 4.11 1.43 1 4 14
Pa 33248 0.14 0.34 0 0 1
Official 33248 0.04 0.2 0 0 1
Female 33248 0.03 0.17 0 0 1
Age 33248 50.76 10.51 19 51 88
Edu 33248 6.33 2.75 0 6 20

2The exchange rate of Chinese yuan against US dollar on 31 December 2003 was 0.1208 USD/Yuan.
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average, the household’s income from operating 
activities is 15,964 yuan. The average internal fund 
is 10,592 yuan, that is, for an ordinary household, 
the total holding of bank deposits and cash is around 
10,592 yuan. The average loan is only 1,384, which 
may be caused by the low occurrence rate of credit 
activities in rural areas. The average household in 
the sample is assigned 9.6 mu (0.64 hectares) of 
farmland. On average, a household has about four 
family members. Fourteen per cent of households 
have at least one communist party member and 4% 
of households have at least one village official. Only 
3% of household heads are female. The average 
household head is about 51 years old and has 
received 6.3 years of education.

In Table 3, we present the progress of NCMS 
implementation. As we can see, the percentage of 
enrolled villages increased from 0% to 94.76% from 
the year 2003 to 2007, with an accelerating growth 
trend in the five-year period. Given a village is 
enrolled, the household participation rate is gener-
ally high, more than 70% at the first year of village 
enrolment, probably due to the high subsidy of 
NCMS.

IV. Main results

Baseline results

Following Beck, Levine, and Levkov (2010), we 
conduct a parallel trend test and report the results 
in Figure 1. The X-axis is the year relative to the 
NCMS implementation, and the Y-axis is the esti-
mated coefficients from the following regression:
We use agricultural investments and entrepreneur-
ial investments as the dependent variable, respec-
tively. Figure 1 suggests that both agricultural and 
entrepreneurial investments have no clear trend 
before the policy year. After introducing the 
NCMS, the level of agricultural investments drops 

significantly, and the effect becomes stable after 
3 years. On the other hand, the level of entrepre-
neurial investments increases significantly after the 
policy introduction, which keeps with time.

Table 4 presents our main regression results.3 

We find that in both parsimonious and full- 
fledged specifications, the estimated coefficient for 
the central variable, i.e. the NCMS dummy, is posi-
tive and statistically significant at 1% level when 
entrepreneurial investments are used as the 
explained variable. The magnitude of the coeffi-
cient is also economically significant. The level of 
entrepreneurial investments increases by 34.9% of 
initial capital stock after the PMI reform (the aver-
age I_en/K is 58.2% in the sample). However, the 
coefficient of the NCMS dummy is negative and 
statistically significant when agricultural produc-
tion investments are used as the explained variable. 
We also find that the magnitude of the impact on 
agricultural production investments is less than the 
impact on entrepreneurial investments. Taken 
together, these findings are supportive of H2 
and H3.

Furthermore, we also relate the difference 
between the agricultural production investments 
and the entrepreneurial investments to the NCMS 
dummy (see columns 5 and 6). We find 
a significant and negative coefficient in the 
dummy. This result suggests that rural households 
substitute entrepreneurial investments for the agri-
cultural production investments given security by 
PMI, relieved from the burden of potentially cata-
strophic medical expenses. Therefore, our findings 
are supportive of Arrow (1971)’s risk-shifting the-
ory, and also consistent with those of Huang, Lin, 
and Rozelle (2003) and You (2014). In the absence 
of the NCMS, rural households’ exposure to unin-
sured risk and shocks would force them to 
renounce profitable but risky investments in favour 
of low-return and less-risky agricultural produc-
tion. After enrolment into the NCMS, they have 
a cheap mechanism to deal with idiosyncratic 
shocks, thus investing more in riskier entrepre-
neurial business.

As for the control variables, operating income is 
positively associated with both investments. 
Internal funds promote agricultural production 

Table 3. The description of gradual implementation of NCMS.
2003 2004 2005 2006 2007

percentage of enrolled 
villages

0% 10.56% 22.12% 44.71% 94.76%

average household 
participation rate

0.01% 7.70% 16.17% 38.59% 88.94%

average household 
participation rate given 
a village is enrolled

N.A. 72.39% 72.73% 86.11% 93.72%

3In regressions through this paper, all continuous variables are winsorized at 0.5% level in each tail.
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investments but are negatively related to entrepre-
neurial investments. Borrowed money has little 
effect on agricultural production investments but 
has a significant and positive relationship with 
entrepreneurial investments. This presents strong 
evidence that China’s rural households are finan-
cially constrained, especially for households whose 
main operation is agriculture. The source for 
investments relies heavily on the household’s own 
funds, and the external fund market is far from 
efficient. Social capital, represented by communist 
party membership, has a negative impact on 

agricultural production investments but no signifi-
cant impact on entrepreneurial investments. 
Having a village official increases a household’s 
agricultural investments but not necessarily entre-
preneurial investments. This reflects that bearing 
entrepreneurial risks is a tough task. Village offi-
cials have other ways to win well-being other than 
assuming such risks. Households with more lands 
and smaller family size tend to invest more in 
agriculture, while households with fewer lands 
and larger family size tend to invest more in entre-
preneurship. Households with older household 
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Figure 1. Parallel trend test.
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heads tend to invest more in agriculture rather than 
entrepreneurship, perhaps because they are more 
risk averse.

Healthy versus unhealthy households

We group the households into healthy and 
unhealthy categories based on the self-reported 
health status. The unhealthy households anticipate 
ex ante large medical expenses with greater possi-
bilities should they have no NCMS protections. 
Therefore, the blessing of the NCMS should have 
more-pronounced effects on investments for the 
unhealthy households than for the healthy 
households.

Table 5 presents the regression results for both 
unhealthy and healthy subsamples. Columns (5) 
and (6) contrast the disparity of the magnitudes 
of the NCMS’s effects on entrepreneurial invest-
ments. For both the unhealthy and healthy sub-
groups, the introduction of the NCMS increases 
entrepreneurial investments. However, the 
unhealthy group’s effect is nearly twice as much 
as that for the healthy group. Therefore, the results 
in Table 5 present corroborating evidence for H3.

Grouping by other household characteristics

Households with high/low wealth levels
Entrepreneurial investments depend on household 
wealth. Less-wealthy households have lower possi-
bilities to set up its own business, even if they have 
the will. In line with this reasoning, we divide 
households into wealthier and less-wealthy groups 
by the median of the sum of a household’s fixed 
assets, bank savings, and cash in hand. Table 6 
reports the results for both groups. For brevity, 
we only report the coefficients of the NCMS 
dummy. All results in this subsection are estimated 
controlling for village and year fixed effects.

The results in Table 6 show a significant and 
positive coefficient in the NCMS dummy for the 
unhealthy households for both wealthier and less 
wealthy groups, which is consistent with our main 
results. However, the magnitude of the coefficient 
for the wealthier group is double that for the less- 
wealthy group. Therefore, Arrow’s risk-shifting 
theory remains valid in the less-wealthy house-
holds, but the effect is less evident.

Table 4. Main results testing the effects of NCMS on various types of investments.
(1) (2) (3) (4) (5) (6)

I_ag/K I_ag/K I_en/K I_en/K (I_ag – I_en)/K (I_ag – I_en)/K

NCMS D × T −0.265*** −0.207*** 0.395*** 0.349*** −0.649*** −0.551***
(0.035) (0.035) (0.061) (0.061) (0.079) (0.079)

Sales/K 0.059*** 0.060*** 0.093*** 0.092*** −0.040*** −0.039***
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Fund/K 0.011*** 0.011*** −0.009*** −0.009*** 0.019*** 0.020***
(0.000) (0.000) (0.001) (0.001) (0.001) (0.001)

Loan/K −0.000 0.001 0.022*** 0.021*** −0.019*** −0.016***
(0.002) (0.002) (0.004) (0.004) (0.005) (0.004)

Land 0.281*** −0.198*** 0.447***
(0.015) (0.027) (0.034)

Size −0.375*** 0.582*** −0.928***
(0.041) (0.072) (0.092)

Pa −0.082** 0.061 −0.141*
(0.038) (0.066) (0.084)

Official 0.141** −0.201* 0.341**
(0.064) (0.111) (0.143)

Female 0.039 −0.122 0.120
(0.071) (0.123) (0.158)

Age 0.208*** −0.159 0.392***
(0.062) (0.108) (0.138)

Edu 0.026 −0.003 0.053
(0.023) (0.040) (0.051)

Observations 33,248 33,248 33,248 33,248 33,248 33,248
Adjusted R2 0.391 0.398 0.270 0.272 0.036 0.043

Notes: Investments, Sales, Fund and Loan are normalized by capital stock at the end of previous period. Land, Size, Age and Edu are taken logarithms. Village 
fixed effects and year fixed effects are controlled for in all regressions. Standard errors clustered at the village level are reported in parentheses. *, ** and *** 
indicate statistical significance at the 10%, 5% and 1% levels, respectively.
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Households with/without other insurance
Besides the NCMS, some households also pur-
chase commercial insurance to have more pro-
tection. Given Arrow’s risk-shifting theory, we 
expect a less significant effect of the NCMS on 
these households as they have other insurance 
to guard against health risk. We thus group the 
households into NCMS covered, and NCMS 
plus other commercial insurance covered 

categories and presents subsample results in 
Table 7. Households without other insurance 
have more enormous incentives to undertake 
entrepreneurial investments once the NCMS 
contains their health risk, as indicated by 
a significant and larger coefficient on the 
NCMS dummy. Hence, the additional effect 
on less protected households provides 

Table 5. NCMS has more pronounced effects on unhealthy households’ investments.
(1) (2) (3) (4) (5) (6)

(I_ag + I_en)/K I_ag/K I_en/K

unhealthy healthy unhealthy healthy unhealthy healthy

NCMS D × T 0.419*** 0.165* −0.284*** −0.154*** 0.536*** 0.280***
(0.129) (0.092) (0.069) (0.040) (0.111) (0.073)

Sales/K 0.226*** 0.168*** 0.075*** 0.055*** 0.114*** 0.084***
(0.002) (0.001) (0.001) (0.001) (0.002) (0.001)

Fund/K −0.023*** 0.009*** 0.015*** 0.008*** −0.027*** −0.001
(0.002) (0.001) (0.001) (0.001) (0.001) (0.001)

Loan/K −0.019*** 0.023*** 0.004 0.001 −0.008 0.036***
(0.007) (0.005) (0.004) (0.002) (0.006) (0.004)

Land 0.074 0.144*** 0.327*** 0.262*** −0.255*** −0.173***
(0.055) (0.041) (0.029) (0.018) (0.047) (0.033)

Size 0.256* 0.171 −0.476*** −0.340*** 0.730*** 0.536***
(0.136) (0.115) (0.072) (0.050) (0.117) (0.091)

Pa −0.263** 0.038 −0.083 −0.083* −0.122 0.138*
(0.127) (0.102) (0.068) (0.045) (0.110) (0.081)

Official 0.172 −0.119 0.268* 0.121* −0.113 −0.231*
(0.261) (0.162) (0.139) (0.071) (0.225) (0.129)

Female −0.170 −0.220 −0.103 0.131 −0.001 −0.296*
(0.240) (0.191) (0.128) (0.084) (0.207) (0.152)

Age 0.252 −0.088 0.065 0.268*** 0.217 −0.302**
(0.209) (0.171) (0.111) (0.075) (0.180) (0.136)

Edu 0.155** −0.181*** 0.036 0.024 0.125** −0.097*
(0.072) (0.065) (0.039) (0.028) (0.062) (0.051)

Observations 10,091 23,157 10,091 23,157 10,091 23,157
Adjusted R2 0.593 0.483 0.475 0.370 0.307 0.267

Notes: Investments, Sales, Fund and Loan are normalized by capital stock at the end of previous period. Land, Size, Age and Edu are taken logarithms. Village 
fixed effects and year fixed effects are controlled for in all regressions. Standard errors clustered at the village level are reported in parentheses. *, ** and *** 
indicate statistical significance at the 10%, 5% and 1% levels, respectively.

Table 6. Heterogeneity for households with different wealth levels.
Panel A: households with wealth above median

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

(I_ag + I_en)/K I_ag/K I_en/K

unhealthy healthy unhealthy healthy unhealthy healthy

NCMS D × T 0.509** 0.163 −0.330*** −0.165*** 0.625*** 0.273**
(0.224) (0.143) (0.109) (0.051) (0.178) (0.108)

Observations 4,598 12,019 4,598 12,019 4,598 12,019
Adjusted R2 0.623 0.498 0.452 0.344 0.404 0.337

Panel B: households with wealth below median
(1) (2) (3) (4) (5) (6)
(I_ag + I_en)/K I_ag/K I_en/K
unhealthy healthy unhealthy healthy unhealthy healthy

NCMS D × T 0.163 0.089 −0.098 −0.059 0.261** 0.169*
(0.127) (0.111) (0.082) (0.061) (0.130) (0.094)

Observations 5,493 11,138 5,493 11,138 5,493 11,138
Adjusted R2 0.613 0.488 0.557 0.429 0.228 0.216

Notes: The coefficients of control variables are omitted for brevity. Village fixed effects and year fixed effects are controlled for in all 
regressions. Standard errors clustered at the village level are reported in parentheses. *, ** and *** indicate statistical significance at the 
10%, 5% and 1% levels, respectively.
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Table 7. Heterogeneity for households with or without other insurance.
Panel A: households without other insurance

(1) (2) (3) (4) (5) (6)
(I_ag + I_en)/K I_ag/K I_en/K
unhealthy healthy unhealthy healthy unhealthy healthy

NCMS D × T 0.339*** 0.089 −0.183** −0.227*** 0.475*** 0.281***
(0.122) (0.092) (0.075) (0.046) (0.114) (0.075)

Observations 8,275 18,388 8,275 18,388 8,275 18,388
Adjusted R2 0.607 0.514 0.538 0.389 0.247 0.264

Panel B: households with other insurance
(1) (2) (3) (4) (5) (6)
(I_ag + I_en)/K I_ag/K I_en/K
unhealthy healthy unhealthy healthy unhealthy healthy

NCMS D × T 0.520 0.237 −0.271* 0.138 0.418 0.147
(0.443) (0.274) (0.153) (0.086) (0.322) (0.205)

Observations 1,816 4,769 1,816 4,769 1,816 4,769
Adjusted R2 0.591 0.438 0.299 0.316 0.465 0.291

Notes: The coefficients of control variables are omitted for brevity. Village fixed effects and year fixed effects are controlled for in all regressions. 
Standard errors clustered at the village level are reported in parentheses. *, ** and *** indicate statistical significance at the 10%, 5% and 1% 
levels, respectively.

Table 8. Heterogeneity for households with younger or older head.
Panel A: household head age < 50

(1) (2) (3) (4) (5) (6)
(I_ag + I_en)/K I_ag/K I_en/K
unhealthy healthy unhealthy healthy unhealthy healthy

NCMS D × T 0.589** 0.063 −0.574*** −0.233*** 0.818*** 0.303***
(0.237) (0.124) (0.143) (0.054) (0.205) (0.103)

Observations 3,948 12,416 3,948 12,416 3,948 12,416
Adjusted R2 0.651 0.459 0.450 0.344 0.374 0.254

Panel B: household head age ≥ 50
(1) (2) (3) (4) (5) (6)
(I_ag + I_en)/K I_ag/K I_en/K
unhealthy healthy unhealthy healthy unhealthy healthy

NCMS D × T 0.290** 0.290** −0.091 −0.066 0.336*** 0.264**
(0.146) (0.138) (0.066) (0.060) (0.125) (0.105)

Observations 6,143 10,741 6,143 10,741 6,143 10,741
Adjusted R2 0.519 0.509 0.521 0.402 0.236 0.285

Notes: The coefficients of control variables are omitted for brevity. Village fixed effects and year fixed effects are controlled for in all regressions. 
Standard errors clustered at the village level are reported in parentheses. *, ** and *** indicate statistical significance at the 10%, 5% and 1% 
levels, respectively.

Table 9. Robustness check using alternative NCMS measure.
Panel A: Replicating the results of Table 4

(1) (2) (3) (4) (5) (6)
I_ag/K I_ag/K I_en/K I_en/K (I_ag – I_en)/K(I_ag – I_en)/K

NCMS Pct −0.233*** −0.177*** 0.401*** 0.356*** −0.628*** −0.534***
(0.039) (0.039) (0.067) (0.067) (0.087) (0.086)

Economic and finance controls Yes Yes Yes Yes Yes Yes
Social-demographic controls No Yes No Yes No Yes
Observations 33,116 33,116 33,116 33,116 33,116 33,116
Adjusted R2 0.391 0.398 0.270 0.272 0.036 0.043

Panel B: Replicating the results of Table 5
(1) (2) (3) (4) (5) (6)

(I_ag + I_en)/K I_ag/K I_en/K
unhealthy healthy unhealthy healthy unhealthy healthy

NCMS Pct 0.368*** 0.275*** −0.213*** −0.136*** 0.425*** 0.332***
(0.140) (0.102) (0.075) (0.045) (0.120) (0.081)

Economic and finance controls Yes Yes Yes Yes Yes Yes
Social-demographic variables No Yes No Yes No Yes
Observations 10,051 23,065 10,051 23,065 10,051 23,065
Adjusted R2 0.593 0.483 0.474 0.370 0.308 0.267

Notes: NCMS Pct is defined as the percentage of participating households in a village in a given year. Investments, Sales, Fund and Loan are normalized by 
capital stock at the end of previous period. Land, Size, Age and Edu are taken logarithms. Village fixed effects and year fixed effects are controlled for in all 
regressions. Standard errors clustered at the village level are reported in parentheses. *, ** and *** indicate statistical significance at the 10%, 5% and 1% 
levels, respectively.
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complementary evidence for Arrow’s risk- 
shifting theory.

Households with younger/older heads
Older ages are usually associated with fewer 
passions to venture, especially for people aged 
over 50. We classify the households into two 
groups by the age of the household head. The 
older group includes households no younger 
than 50 years old; otherwise, the household 
belongs to the younger group. Table 8 presents 
the estimation results. We find that the 
younger households are indeed much more 
motivated for entrepreneurship. The NCMS 
dummy’s coefficient for the unhealthy and 
younger subgroup is significant and positive, 
and its magnitude is dramatically large. 
However, even for older households, the ani-
mal spirits to venture remain, as indicated by 
the positive and significant coefficient of the 
NCMS dummy in the case of the older and 
unhealthy subgroup. Therefore, Arrow’s risk- 
shifting argument stands robustly to the age 
of the household head.

Robustness using alternative NCMS measure

In Tables 4 and 5, the village-level NCMS enrol-
ment variable is constructed by applying a fixed 
threshold (10 households in the same village have 
insurance). In this robustness check, we use an 
alternative NCMS measure, namely, the percentage 
of participating households in each village, to repli-
cate the main results. The results are reported in 
Table 9. We find that the sign and statistical sig-
nificance of the central coefficients remain 
unchanged.

Placebo test

We conduct a placebo test to preclude the con-
cern that other policies or unobserved shocks 
produced our main results. We focus on the 
villages which started the NCMS in 2006 and 
2007 and suppose that they had started 3 years 
before the actual year, i.e. in 2003 and 2004, 
respectively. Consequently, we use the data of 
2003 and 2004 to test whether there exists 
a ‘treatment effect’. A small and statistically 
insignificant ‘treatment effect’ can validate our 
main results of the NCMS. Table 10 presents the 

Table 10. Placebo test.
(1) (2) (3) (4) (5) (6)

I_ag/K I_ag/K I_en/K I_en/K (I_ag – I_en)/K (I_ag – I_en)/K

NCMS D × T 0.030 0.080 −0.039 −0.088 0.055 0.146
(0.065) (0.065) (0.122) (0.123) (0.152) (0.152)

Sales/K 0.059*** 0.060*** 0.094*** 0.093*** −0.042*** −0.040***
(0.001) (0.001) (0.002) (0.002) (0.002) (0.002)

Fund/K 0.015*** 0.015*** −0.020*** −0.020*** 0.036*** 0.036***
(0.001) (0.001) (0.002) (0.002) (0.003) (0.003)

Loan/K −0.009*** −0.008*** 0.032*** 0.031*** −0.035*** −0.034***
(0.003) (0.003) (0.006) (0.006) (0.007) (0.007)

Land 0.221*** −0.207*** 0.394***
(0.029) (0.054) (0.067)

Size −0.223*** 0.592*** −0.757***
(0.077) (0.144) (0.179)

Pa 0.016 −0.103 0.126
(0.068) (0.127) (0.157)

Official 0.099 −0.132 0.219
(0.111) (0.208) (0.258)

Female −0.004 0.065 −0.064
(0.129) (0.241) (0.300)

Age 0.128 −0.287 0.432*
(0.109) (0.204) (0.254)

Edu −0.050 0.132* −0.159*
(0.040) (0.074) (0.092)

Observations 8,836 8,836 8,836 8,836 8,836 8,836
Adjusted R2 0.427 0.431 0.277 0.279 0.047 0.053

Notes: The sample used in this table is households in the villages which started the NCMS policy in 2006 or 2007. We hypothesize that they started three years 
before the actual date, i.e. in 2003 and 2004, respectively. And we use the data of 2003 and 2004 to evaluate whether there exists ‘treatment effect’. 
Investments, Sales, Fund and Loan are normalized by capital stock at the end of previous period. Land, Size, Age and Edu are taken logarithms. Village fixed 
effects and year fixed effects are controlled for in all regressions. Standard errors clustered at the village level are reported in parentheses. *, ** and *** 
indicate statistical significance at the 10%, 5% and 1% levels, respectively.
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results of the placebo test. The coefficients of the 
NCMS dummy are all statistically insignificant 
and small in magnitude as expected.

V. Mechanism analysis

The NCMS provides affordable medical insurance 
for rural households in China. This forms two 
channels to affect investments. As a result of enrol-
ment into the NCMS, a household’s medical treat-
ment access is expanded and delivered in a timelier 
manner. Preventive treatments are also embraced 
and used more frequently. Consequently, human- 
capital risks of rural households are alleviated. This 
forms the first channel of better health. Evidence 
from low- and middle-income countries in the 
literature largely supports this hypothesis. To men-
tion a few: Sparrow, Suryahadi, and Widyanti 
(2013) find PMI increases the use of ambulatory 
care in Indonesia; Miller, Pinto, and Vera- 
Hernández (2013) find PMI raises preventive care 
and consultations when sick in Colombia.

Moreover, a reduction in medical expenses gives 
the household a surplus in financial resources, and 
this forms the second channel. This is effectively 
a test of H1. The literature is indeed inconclusive 
on the medical expense outcomes of the (almost) 
free PMI. While many scholars find a reduction in 
out-of-pocket medical expenditure by PMI (e.g. 
Wagstaff 2010; Miller, Pinto, and Vera-Hernández 
2013); some find such a reduction happens condi-
tionally (e.g. Grogger et al. 2015); and some others 
even find no evidence supporting such a reduction 
(e.g. Bernal, Carpio, and Klein 2014).

In sum, the first channel has a capital substitu-
tion effect on agricultural production investments, 
whereas the second channel has a risk-shifting 
effect on entrepreneurial investments. Tables 11 
and 12 present the empirical results of testing 
these mechanisms.

Table 11 presents the results relating household 
medical expense to the NCMS, and those relating 
various investments to the NCMS together with 
medical expense. Table 12 presents results relating 
household healthiness index to the NCMS, and 
those relating various investments to the NCMS 
together with healthiness index.

Panel A of Table 11 shows the estimation results 
using the household’s out-of-pocket medical 
expenses normalized by lagged capital stock as the 
explained variable. The coefficient of the central 
variable, i.e. the NCMS dummy, is significantly 

Table 11. Testing the channel of medical expense reduction and 
its risk-shifting effect on entrepreneurial investments.

Panel A: The impact of NCMS on medical expenses

Medical expenses
Lag(NCMS D × T) −0.119***

(0.036)
Sales/K 0.018***

(0.001)
Fund/K 0.004***

(0.000)
Loan/K 0.036***

(0.002)
Land −0.144***

(0.014)
Size −0.007

(0.038)
Pa 0.109***

(0.035)
Official −0.078

(0.059)
Female 0.234***

(0.066)
Age 0.367***

(0.057)
Edu 0.008

(0.021)
Observations 31,285
Adjusted R2 0.097

Panel B: The impact of NCMS and medical expenses on two types of 
investments

(1) (2)
I_ag/K I_en/K

NCMS D × T −0.209*** 0.351***
(0.035) (0.061)

Medical_expense 0.070*** −0.083***
(0.006) (0.011)

Sales/K 0.059*** 0.094***
(0.001) (0.001)

Fund/K 0.011*** −0.009***
(0.000) (0.001)

Loan/K −0.001 0.023***
(0.002) (0.004)

Land 0.290*** −0.209***
(0.015) (0.027)

Size −0.373*** 0.580***
(0.041) (0.072)

Pa −0.088** 0.069
(0.038) (0.065)

Official 0.146** −0.207*
(0.064) (0.111)

Female 0.020 −0.099
(0.070) (0.123)

Age 0.183*** −0.129
(0.062) (0.108)

Edu 0.025 −0.002
(0.023) (0.040)

Observations 33,248 33,248
Adjusted R2 0.401 0.273

Notes: Village fixed effects and year fixed effects are controlled for in all 
regressions. Standard errors clustered at the village level are reported in 
parentheses. *, ** and *** indicate statistical significance at the 10%, 5% 
and 1% levels, respectively.
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negative. This presents supporting evidence for H1 
that the NCMS unbundles some financial resources 
that would be allocated for potential medical 
expenses should the household have no NCMS 
coverage. Panel B of Table 11 relates various invest-
ments to the NCMS dummy together with the 
medical expense and controls. We find that the 

channel of medical expense reduction significantly 
increases entrepreneurial investments. This sug-
gests that the NCMS affects entrepreneurial invest-
ments through the channel of risk-shifting effects 
due to medical expense reduction.

Panel A of Table 12 presents the results using 
various healthiness indexes as the dependent 

Table 12. Testing the channel for better health and its capital substitution effect on agricultural production investments.
Panel A: The impact of NCMS on household health

Avghealth Pcthealth Nopatient
Lag(NCMS D × T) 0.116*** 0.036*** 0.057***

(0.011) (0.004) (0.008)
Sales/K 0.000 0.000* 0.000**

(0.000) (0.000) (0.000)
Fund/K −0.000 −0.000 −0.000*

(0.000) (0.000) (0.000)
Loan/K −0.002*** −0.001*** −0.002***

(0.001) (0.000) (0.000)
Land 0.038*** 0.011*** −0.002

(0.005) (0.002) (0.003)
Size 0.354*** 0.128*** −0.128***

(0.012) (0.005) (0.009)
Pa 0.012 −0.006 −0.020**

(0.011) (0.004) (0.008)
Official 0.079*** 0.037*** 0.053***

(0.019) (0.007) (0.014)
Female 0.098*** 0.049*** 0.034**

(0.021) (0.008) (0.015)
Age −0.742*** −0.245*** −0.358***

(0.018) (0.007) (0.013)
Edu 0.074*** 0.026*** 0.060***

(0.007) (0.002) (0.005)
Observations 31,250 31,250 31,250
Adjusted R2 0.113 0.095 0.047

Panel B: The impact of NCMS and household health on two types of investments
(1) (2) (3) (4) (5) (6)

I_ag/K I_en/K I_ag/K I_en/K I_ag/K I_en/K
NCMS D × T −0.200*** 0.336*** −0.201*** 0.339*** −0.200*** 0.342***

(0.035) (0.062) (0.035) (0.062) (0.035) (0.062)
Avghealth −0.058*** 0.099***

(0.019) (0.034)
Pcthealth −0.170*** 0.241***

(0.052) (0.090)
Nopatient −0.124*** 0.117**

(0.026) (0.046)
Sales/K 0.060*** 0.092*** 0.060*** 0.092*** 0.060*** 0.092***

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Fund/K 0.011*** −0.009*** 0.011*** −0.009*** 0.011*** −0.009***

(0.000) (0.001) (0.000) (0.001) (0.000) (0.001)
Loan/K 0.001 0.021*** 0.001 0.021*** 0.001 0.021***

(0.002) (0.004) (0.002) (0.004) (0.002) (0.004)
Land 0.284*** −0.202*** 0.283*** −0.201*** 0.281*** −0.198***

(0.016) (0.027) (0.015) (0.027) (0.015) (0.027)
Size −0.355*** 0.549*** −0.354*** 0.553*** −0.391*** 0.598***

(0.042) (0.073) (0.042) (0.073) (0.041) (0.072)
Pa −0.081** 0.058 −0.083** 0.061 −0.084** 0.062

(0.038) (0.066) (0.038) (0.066) (0.038) (0.066)
Official 0.146** −0.209* 0.148** −0.210* 0.148** −0.207*

(0.064) (0.112) (0.064) (0.112) (0.064) (0.112)
Female 0.044 −0.131 0.047 −0.134 0.043 −0.126

(0.071) (0.123) (0.071) (0.123) (0.071) (0.123)
Age 0.166*** −0.087 0.168*** −0.102 0.166*** −0.118

(0.064) (0.111) (0.063) (0.110) (0.063) (0.109)
Edu 0.030 −0.010 0.030 −0.009 0.033 −0.009

(0.023) (0.040) (0.023) (0.040) (0.023) (0.040)
Observations 33,209 33,209 33,209 33,209 33,209 33,209
Adjusted R2 0.398 0.272 0.398 0.272 0.399 0.272

Notes: Village fixed effects and year fixed effects are controlled for in all regressions. Standard errors clustered at the village level are reported in parentheses. *, 
** and *** indicate statistical significance at the 10%, 5% and 1% levels, respectively.
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variable. The positive and significant coefficient of 
the NCMS dummy suggests that the healthiness of 
rural households is improved due to the implemen-
tation of the NCMS. Panel B of Table 12 relates 
various investments to the NCMS dummy together 
with household healthiness indexes and controls. 
The coefficients of healthiness indexes are all sig-
nificantly negative when related to agricultural pro-
duction investments, while significantly positive 
when related to entrepreneurial investments. 
These results suggest that improved human capital 
with better health substitutes scarce and costly 
capital in China’s rural agricultural production 
but complements entrepreneurial investments. In 
summary, Table 12 presents evidence that the 
NCMS affects agricultural production by a capital- 
substitution effect through the channel of better 
health.

VI. Conclusion

In this paper, we present a comprehensive empirical 
investigation into how public medical insurance 
affects rural household production behaviours in the 
world’s largest emerging economy, China. We find 
that inclusive and affordable PMI is able to unleash 
the potential of entrepreneurship in the rural econ-
omy. Our evidence strongly supports Arrow (1971)’s 
seminal risk-shifting theory. The entrepreneurship 
cultivation effect of PMI is especially evident for 
households that are relatively wealthier, have fuller 
insurance coverage or have a younger head.

Accordingly, an emerging economy can harness 
the power of PMI to increase the efficiency of its 
rural economy. An affordable PMI is not only 
necessary in securing the rural population’s health 
but also unbundles a household’s constrained bud-
get to excite its business-venturing activities. In the 
long run, entrepreneurship rewards the economy 
with technology progress, fuller employment and 
economic growth. A wise government should 
motivate entrepreneurship further by combining 
further preferential policies. This could open up 
more business opportunities for the rural house-
holds, and significantly enhance aggregate welfare 
of the emerging economies.
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