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Abstract 
In this paper, we investigate the role of the social network nexus and the insurance nexus in de-
termining household savings and productive capital formation in rural Vietnam. We analyze the 
issue in two dimensions, stocks and flows, and consider the exposure to negative shocks. The in-
strumental variable method is employed and unlike previous studies, we account for the endo-
geneity of all concerned variables. The results indicate that the social network nexus has more 
impacts in “ex ante” rather than in “ex post” households. In both households groups, the effects of 
the insurance nexus dominate over those of the social network nexus. In the case of the stocks, we 
also find that the precautionary view holds in liquid assets but not in productive assets. 
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1. Introduction 
At the macro level, a major problem in economic development is how to increase the resources available for 
productive capital formation since productive capital formation and investment have a strong relationship with 
growth [1]-[6]. Hence, the allocation of resources between present and future consumption (savings) is one of 
the most fundamental economic choices in any economy. 

Resources earmarked for investment and economic growth can be increased through more domestic savings. 
Household savings are one important part of investment [7]-[12]. In developing economies, liquid and pro-
ductive capital formation not only serves economic growth but can also be used for other purposes such as the 

http://www.scirp.org/journal/me
http://dx.doi.org/10.4236/me.2014.58081
http://dx.doi.org/10.4236/me.2014.58081
http://www.scirp.org/
mailto:thomas.gries@notes.upb.de
http://creativecommons.org/licenses/by/4.0/


T. Gries, H. V. Dung 
 

 
879 

precautionary motive, the life cycle motive, the inter-temporal substitution motive, or the bequest motive [13]. 
Because the financial market in rural areas is imperfect, these motives may lead to differentiated savings beha-
vior. Households allocate their capital in a way that fits in best with their respective motives. Unlike in devel-
oped economies, where people can put their savings into stocks and many other financial assets and where this 
large variety of financial assets can serve many purposes, people in developing economies have no access to this 
variety of assets with different purposes. These households often keep their short-term savings in the form of 
liquid assets such as gold, jewelry, or cash (at home and/or short-term deposits at financial institutions). House-
hold savings with a longer-term perspective are invested in real productive assets such as land, cattle, or du-
rables. The precautionary reason is especially important for households with no access to a formal social welfare 
system; indeed, most of these households are in rural areas. The main source of rural income is agriculture, 
which is strongly affected by adverse conditions such as diseases, pests, fires, and bad weather. Furthermore, 
agricultural price variability can lead to income fluctuations for the farmers. These income shocks can be effec-
tively compensated by household savings shocks [14]. Another type of negative shock relating to household 
members such as illness, death, or divorce can affect household savings [15] [16]. 

We are motivated by two main considerations. First, most studies in the existing literature, that investigate 
household savings use the savings rate, defined as the ratio of monetary savings (or liquid assets) to disposable 
income, as the dependent variable. No study looks explicitly at asset formation or at a large variety of assets for 
productive capital formation. What is more, no study looks simultaneously at liquid assets and productive capital 
formation options in rural households in developing countries. Neither is there a study that examines both flows 
and stocks of savings and productive capital formation. Looking at the issue from a time dimension perspective, 
flows are defined as short-run (within one year) changes of the total balances of liquid and productive capital 
while stocks are defined as capital that has been accumulated over the long-run period. Studies that investigate 
long-run asset accumulation are more relevant since they can provide a general picture of household behavior 
during the whole lifetime of respective households. However, the investigation of household behavior in flows 
can be a subordinate for stocks as the results in flows can provide a picture of the considered household’s beha-
vior during one period. 

Second, when examining household savings, researchers focus on two main categories of savings determi-
nants: household characteristics and household head’s characteristics [15] [17]-[28]. However, the literature 
pays little attention to institutional conditions, the natural and social environment, and government assistance.  

Therefore, in this study we look at more than monetary savings. We include other ways of forming productive 
capital as well as the asset structure in terms of both flows and stocks. We look at monetary savings as the first 
pillar of asset composition, which fulfills the need to hold a highly liquid and flexible asset, and at real produc-
tive capital formation, the second pillar of asset accumulation in rural households. We investigate the important 
roles of the social network and the assistance nexus (strength of a household’s social network and support sys-
tem, membership in organizations, and assistance in the shape of visits from consultants (professional workers 
employed by the government)), as well as the impact of the insurance nexus (availability and affordability of 
insurance) on household savings and productive capital formation. Finally, we study these two aspects in con-
nection with the effects of being exposed to negative shocks. 

Vietnam is an interesting case to study since it has experienced strong economic growth since the late 1980s. 
Before that, Vietnam was one of the poorest countries in the world with GDP per capita (PPP, constant 2005 in-
ternational USD) of US$ 803 in 1985 and a GDP growth rate of around 4% per year. However, the economy 
changed after the implementation of a series of innovation policies from 1986 onwards (known as “DoiMoi”). 
During the 1990s and 2000s, Vietnam’s average GDP growth rate was 7.5% and 7.1%, respectively, peaking at 
10% in 1995. GDP per capita (PPP, constant 2005 international USD) reached US$ 2611 in 2008, approximately 
three times that of the 1985’s figure [29]. Even though the process of industrialization and modernization has 
been strongly fostered, most of the population still lives in rural areas (in 2009 rural inhabitants accounted for 
around 70% of total population down from 76% in 2000) [30]. Owning to its long coastline, Vietnam is sensitive 
to natural disasters from the sea. The country stretches out from north to south with a coastline of over 3300 km 
and is hit by an average of 4 severe storms or typhoons every year. These natural negative shocks are amplified 
by shocks to household members such as disease or death. These shocks are always a major concern for the 
population in rural areas since negative shocks tend to absorb a part of households’ liquid and productive assets. 
Accordingly, savings in the form of liquid assets and productive capital formation for precautionary reasons are 
almost an obligation in Vietnamese households.  
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The literature has shown that both social networks and insurance can affect household savings [31]-[38] and 
that both can be used to compensate for the impacts of negative shocks. While social networks are considered a 
traditional channel in developing economies, its comparatively modern cousin—the insurance system—seems 
less developed due to scarce economic resources, constraints on the public sector and low institutional capacity 
[39]. This raises concerns about impacts of these two factors on household savings with respect to negative 
shocks. The question may be whether the modern scheme—insurance—has a greater impact than the traditional 
one—social networks—on capital formation. The answer may have implications for policy makers, whose poli-
cies concern household savings and productive capital formation in rural Vietnam.  

To test the role of the social network nexus and the insurance nexus, we employ the linear instrumental-va- 
riables method and account for the endogeneity of all concerned variables, an approach that has not been taken 
before in the field of household savings. 

The paper is organized as follows. Section II summarizes the relevant literature of the social network and the 
insurance nexus. Section III describes of the data. Section IV provides the statistical methods used in the analy-
sis. Section V discusses the empirical results and Section VI gives some conclusions and policy implications.  

2. Literature Review on the Social Network Nexus and the Insurance Nexus 
Household’s connection to social networks can be separated into two main streams. The first stream connects 
households and household members with economic and/or social organizations. The research by Pailwar et al. 
(2010) investigates the impact of household members who participate. A membership is said to exist when one 
household member works for a financial institution. Their research finds that membership in financial institu-
tions has a significantly positive effect on household savings. Where social organizations are concerned, mem-
bership in an occupational pension scheme in the UK is positively related to savings [36]. 

The second stream connects households and household members with the community. The links between 
households and the community can be a way for households to obtain better supports and/or to reach a higher 
level of experience. To study how social learning can affect the life cycle “precautionary savings” task, Ballin-
ger et al. (2004) use experimental methods with subjects, who come from social science classes at the University 
of Houston, participating into three groups and each group represents a different generation. The former genera-
tion’s members were observed by the successive generation’s members. The results indicate that latter genera-
tions can improve their ability to solve the life cycle precautionary savings models. The results of Giles and Yoo 
(2007) provide support for the argument. They use household panel data from rural China and find that migrant 
networks that developed from the 1990s onwards have an effect on precautionary savings. Households can im-
prove their ability to cope with risk as the networks expand. As the size of the village migrant networks increas-
es, households engage less frequently in precautionary savings. While friends and relatives also form parts of 
social networks [40], their specific influence on household savings or productive capital formation has not been 
investigated.  

Insurance and household savings can be used to pool negative shocks. The risk of unstable income or the oc-
currence of negative shocks can be mitigated by private and public insurance, and insurance can be used to 
complement household savings within the framework of such shocks. In a study on Taiwanese micro-data, Chou 
et al. (2003) find a negative relationship between health insurance and household precautionary savings. The 
empirical results suggest that the introduction and expansion of social health insurance significantly reduce 
households’ precautionary savings. Another study by Chou et al. (2004) confirms the role of health insurance in 
reducing households’ precautionary savings in the context of the introduction of Taiwan’s National Health In-
surance program in 1995.Their findings are consistent with those of other studies on the impacts of different 
types of insurance such as social insurance, disability insurance, and unemployment insurance [41]. In two sep-
arate studies, Gruber and Yelowitz (1999) and Maynard and Qiu (2009) investigate the effect of Medicaid, a 
major social insurance scheme that provides health insurance to low-income individuals in the US, on household 
savings. The results suggest that Medicaid has a conclusive impact on reducing household savings. However, 
the study by Starr-McCLuer (1996) challenges the precautionary view in that it finds a strong and positive rela-
tionship between insurance and household wealth.  

The literature has identified the positive role of social networks in motivating household savings through or-
ganizational membership or a social learning effect. It empirically confirms the complementary impacts of in-
surance on household savings, but not on household wealth. However, no study mentions about the effect of direct 
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support from the government on household savings. To close the gap in the literature, we add government assis-
tance in the form of consultancy services, friends and relatives as components of the social network, and ex-
amine their impact on household liquid and productive capital formation. Using stocks and flows as separate 
categories, we can also test for the precautionary view of savings in the form of liquid assets and productive 
capital.  

3. Data Description 
For our analysis we use data from a household survey of rural areas in Vietnam, namely VARHS08 (Vietnam 
Access to Resources Household Survey: Characteristics of the Vietnamese Rural Economy, 2008 Survey). This 
survey was funded by Danida and executed by the Central Institute for Economic Management (CIEM), in co-
operation with the University of Copenhagen, the Institute of Policy and Strategy for Agriculture and Rural De-
velopment (IPSARD), and the Institute for Labor Science and Social Affairs (ILSSA) in twelve provinces of 
Vietnam in 2008. The data set “was designed to provide better and more current information about key factors 
influencing the livelihoods and development opportunities, as well as constraints that characterize the economic 
environment of households in rural Vietnam” [42]. Therefore, it was the best source of detailed information on 
the issue this paper seeks to examine. A sample of 3227 households, for all of which complete data is available, 
is used. Most households (52.3%) are located in the Northern Midlands—a mountainous area, while less than  
1% are in the Mekong River delta. The remainders are located in the north central area and central highlands. 

In this paper, we distinguish between liquid assets and productive assets (capital) to describe household sav-
ings and productive capital formation, so we can cover the two main categories of asset accumulation and asset 
holdings. Liquid assets are deposits in financial institutions, ROSCAs, private moneylenders, or cash/gold/je- 
welry kept at home. Such assets can be used for the short-term precautionary motive, among others. The short- 
term precautionary motive also reflects the discontinuity of the income and expenditure stream. Revenues from 
agricultural production are random and agricultural expenditure is seasonal in nature. Therefore, liquid asset 
holdings can be expected to buffer this mismatch between revenue and expenditure and to smooth the income 
and consumption path. By contrast, productive assets are assets such as productive durable goods, cattle, and 
land that can yield additional income for households. As such, they form part of a wealth growth strategy. They 
may also serve to ensure the continued income and wealth of a household in case it sustains a larger shock. Liq-
uid and productive assets add up to total assets (total capital formation). Each household’s asset variables, stocks, 
and flows are related to its disposable income. A stock is a household’s asset holdings at the time of interview. 
We determine asset ratios for the stocks of 1) liquid assets, 2) productive assets and 3) total assets. A flow is a 
change in asset holding (asset formation) during the previous twelve months. Hence, for the flow variables we 
obtain 1) a flow liquid asset ratio, which represents a liquid savings ratio, 2) a flow productive asset ratio, and 3) 
a total (or an overall) flow ratio. All ratios are calculated by dividing their values by the household’s disposable 
income over the previous 12 months. For example, the flow liquid asset ratio represents the flow of liquid assets 
divided by the household’s disposable income (measured in the previous 12 months).  

Due to the large number of households (58%) that experienced at least one negative shock during the previous 
year, and due to the expected effects of such a negative shock on observable asset values, we distinguish be-
tween households that sustained such a major negative shock and those that did not. For the group of households 
that did, we observe an “ex post” (of shock) situation with respect to precautionary asset holdings. For the group 
that did not experience a negative shock, we observe the “ex ante” (of shock) situation that should allow us to 
identify precautionary asset motives more clearly, in particular when comparing households’ behavior to that of 
the “ex post” group. By dividing the households into these different groups we can identify “ex ante” of shock 
and “ex post” of shock decisions before comparing the influence of the social network nexus and the insurance 
nexus in household savings and productive capital formation. The variable definitions are described in the Ap-
pendix. 

Table 1 provides an overview of the major characteristics of the data, broken down into three household 
groups: all households, “ex ante” households and “ex post” households. First, among 58% of rural households 
suffered at least one negative shock during the previous 12 months, 54% faced one economic or natural disaster, 
and 9% were confronted with negative shocks that originated with the household’s members. These surprisingly 
large numbers show that disasters are an important part of life in rural Vietnam. Second, the total flow ratio in 
rural Vietnam is 21% and hence relatively low compared to other countries like China [17] [19]. Only one third  
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Table 1. Summaries of selected variables. 

 All households “ex ante” households “ex post” households 

 Mean S.D. Mean S.D. Mean S.D. 

Variables       

Total flow ratio 0.21 0.77 0.26 0.73 0.18*** 0.80 

Flow liquid asset ratio 0.07 0.13 0.09 0.15 0.05*** 0.12 

Flow productive asset ratio 0.14 0.76 0.17 0.71 0.12* 0.79 

Total stock ratio 14.91 37.93 12.24 17.90 16.82*** 47.30 

Stock liquid asset ratio 0.15 0.35 0.19 0.43 0.12*** 0.27 

Stock productive asset ratio 14.76 37.94 12.05 17.92 16.71*** 47.30 

Shock  0.58 0.49     

Household member shocks 0.09 0.28     

Economic/natural shocks 0.54 0.50     

Household head characteristics        

Gender 0.82 0.38 0.80 0.40 0.84 0.37 

Edu2 0.07 0.25 0.09 0.028 0.06 0.23 

Edu3 0.01 0.12 0.02 0.14 0.01 0.09 

Household characteristics       

Person 4.85 2.00 4.53 1.90 5.08 2.03 

Young rate 0.25 0.22 0.23 0.22 0.26 0.22 

Old rate 0.18 0.24 0.14 0.28 0.10 0.21 

Social network       

Supporters 1.61 0.98 1.60 0.99 1.62 0.97 

Organization 0.79 0.41 0.76 0.43 0.81 0.39 

Assistance 4.24 5.71 4.13 5.80 4.31 5.65 

Insurance 0.82 0.38 0.78 0.41 0.86 0.35 

Instruments        

Ethnicity 0.62 0.49 0.71 0.46 0.55 0.50 

Area1 0.52 0.50 0.43 0.49 0.59 0.49 

Area2 0.15 0.36 0.16 0.37 0.14 0.35 

Area3 0.24 0.43 0.29 0.45 0.20 0.40 

Observations 3227 1352 1875 

(*)(***) indicate that mean differences between “ex ante” and “ex post” households are statistical at the 10% and 1% levels of significance, respectively. 
 
of the total flow represents flow liquid assets, a proportion that is closer to that of some transition economies 
[18]. The means of three flow ratios are statistically different between “ex ante” and “ex post” households. 
Households facing shocks have a lower rate of liquid assets and productive capital formation compared to 
non-shock households.  

For stocks, the average ratio of total assets to net income is around 15 (times), indicating relatively high asset 
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accumulation in rural households. Most assets are the productive stock of real household assets. Rural house-
holds maintain only a small share of liquid assets (cash and/or jewelry), preferring instead to invest a large pro-
portion in profitable or productive assets such as productive durables, land, and cattle, and do not require more 
flexible and liquid monetary assets. In stocks, the mean differences between two household groups are statisti-
cally significant as well. However, the means of productive assets and total assets in the “ex post” group are 
higher than those in the “ex ante” group while the mean of liquid assets in the “ex post” group is higher. This 
may indicate a negative impact of shocks on household income in rural areas.  

Third, most households (82.4%) are headed by a male. This figure is comparable to data from the Philippines 
but higher than the figures for Zimbabwe and urban China [15] [17] [24]. The total dependency rate in these 
households is 36%, with a young dependency rate of 25% (similar to that in urban China, but twelve per cent 
lower than in rural China) and an old dependency rate of 11% (similar to rural and urban China) [19]. 

Fourth, we consider three components of the social network. The average number of supporters who can help 
these households in times of difficulty is over one. This variable reflects the existence of close relationships 
among relatives or friends or community members and in turn suggests a functioning social network in rural 
areas. It also indicates an agricultural culture in which households can quite easily call on relatives, friends, and 
members of their community for assistance. Another social network variable is membership of organizations in 
rural areas. More than 70% of households have at least one household member who is affiliated with the politi-
cal or a social organization such as the Political party, the Youth union, the Women’s union, or with an eco-
nomic organization such as a business association, a credit/microfinance association, a cooperative and so forth. 
Concerning assistance from local authorities and the government, rural households in these areas receive on av-
erage four non-demanded visits from agricultural consultants (professional workers) each year. These visits, a 
type of government assistance, serve to provide rural households with information and/or assistance on farming 
and livestock raising techniques, and are paid for by the government. There is no major difference between the 
means of “ex ante” and “ex post” households in the assistance and supporter variable.  

Fifth, 82% of households have at least one type of insurance. The share of households engaging into the in-
surance system within the “ex post” group is higher than that of the “ex ante” group (86% compared to 78%).  

4. Econometric Framework 
Because of the plain cross-section data structure, the econometric model used to identify the impacts of the so-
cial network nexus and the insurance nexus is the linear instrumental-variables (IV) model. In the OLS estima-
tion, the endogeneity may arise when the error term is systematically related to the regressors, and thus the OLS 
estimators are inconsistent or cannot be used for a causal interpretation. The IV model, which controls for en-
dogeneity is employed with the two-stage least-squares (2SLS) method, which can yield the most efficient esti-
mators [43]. The IV model takes the following form: 

0
1 1

J K

i j ji k J ki i
j k

Y X W uβ β β +
= =

= + + +∑ ∑  

Yi represents the dependent variables including the flow liquid asset ratio, the flow productive asset ratio, the 
total flow ratio, the stock liquid asset ratio, the stock productive asset ratio, and the total asset ratio. J, K is the 
number of endogenous and exogenous variables, respectively. Wki denotes the included exogenous variables, 
which are uncorrelated with ui. The five exogenously determined regressors are number of non-demanded visits 
measuring for the government assistance, education of household head, gender of household head, number of 
household members, a proxy for household size, the young rate, and the old rate of households. The number of 
non-demanded visits is one of our concerned variables, but it is outside the households’ control so we regard it 
as an exogenous factor. While gender of household head is obviously exogenous, we regard the rest as exogen-
ous variables [17] [22] [38] [44]. Xji denotes the endogenous regressors, which potentially correlate with ui. 
They include household wealth, measured in its natural logarithm, number of supporters, membership in social/ 
economic organizations, and insurance. While the three latter variables are of interest to us, household wealth is 
one likely endogenous variable and is considered an endogenous control variable. We believe that some unob-
served factors may contribute to the above endogenous variables, thus causing endogeneity in the model. A 
number of instruments are considered to account for the endogeneity of the potentially endogenous variables. 
The instruments (the excluded exogenous variables) comprise the distance between households and all-weather 
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roads, ethnicity of households, age of household head, and location of households (Area1, Area2, and Area3). 
These instruments can fully or partly affect the endogenous regressors. As wealth is considered, the justification 
could be based on most instruments. While age of household head has a strong relationship with household 
wealth [45]-[48], distance to all-weather roads and household location can be used to measure the invisible value 
of houses and lots. Real estate close to all-weather or major road, which implies a convenient-transport connec-
tion, often has a higher value than properties in remote areas or those that are close a minor road. The higher 
value of real estate near all-weather roads can be due to the fact that these properties can be suitable as offices 
for small business or business rentals. The price of land varies according to geographical location. For example, 
one hectare of agricultural land in the Central Highland, a region that is fertile and suitable for growing high- 
value crops such as rubber, cashews, or peppers, is much more expensive than comparable lots in the Northern 
mountainous area (unfertile one-season rice fields). The breakdown into geographical location and ethnicity can 
reflect a difference in culture and thus influence the number of supporters and organizational membership. For 
example, people in the south are said to be more open than those in central areas, so it may be relatively easier 
for people in the south to make friends. Another example is ethnicity. Members of the Kinh community may 
have easier access to organizations as this group accounted for 85.7% of the total population in 2009. The 
second largest ethnic group—the Tay community—accounted for only 1.89% [49]. The ethnic origin of house-
holds is still relatively important in Vietnam, meaning that members of larger Kinh community may have better 
connections and can fall back on stronger networks. Concerning the insurance variable, membership of an in-
surance scheme can be determined by a number of factors, including ethnicity and age of household head [50]. 

5. Empirical Results 
5.1. The Roles of the Social Network Nexus and the Insurance Nexus in Stocks 
Table 2 reports the results of stocks of liquid assets and productive assets including the diagnostic tests. The 
first row presents the three household groups, namely all households, “ex ante” households, and “ex post” 
households. For each household group, three estimations are presented with three different dependent variables 
each: total flow ratio, flow liquid asset ratio, and flow productive asset ratio. The estimation results are from the 
IV regressions since the Wooldridge’s robust score test and the robust regression F test indicate the presence of 
endogeneity. The Sargan chi2 is a diagnostic test value for overindentifying restrictions. 

Five estimations, i.e., (1), (3), (4), (5), and (6) with the superscript “a” use the full set of instruments while the 
others drop the ethnic variable from the set due to overidentifying restrictions. The ethnic variable is dropped 
from the estimations (2), (7), (8), and (9) because the diagnostic test of overidentifying restrictions for exogen-
ous instruments is not satisfied when the ethnic variable is included as an instrument. 
First, we examine controlled independent variables. Gender of household head seems to have less impact in both 
“ex ante” and “ex post” households1. There is a slight and weakly significant difference in stock productive as-
sets in “ex ante” households and stock liquid assets in “ex post” households. This may indicate that gender dif-
ference of household’s head is no longer an important factor in deciding household savings behavior in rural 
Vietnam. The education variable has significant impacts on a household’s accumulation of savings and produc-
tive capital in rural Vietnam. Higher educational attainment on the part of a household’s head indicates larger 
differences in both liquid and productive asset accumulation. However, the effect of education variable indicates 
a difference in direction between liquid and productive assets. In both household groups, households with a head 
educated to tertiary level tend towards a higher liquid asset rate2 while household heads educated at higher edu-
cational level indicates a lower productive asset ratio, which also determines the sign and significance level of 
the total stock ratio. A higher ratio of liquid assets can be explained by the fact that more highly educated level 
of household heads may have higher income3 and thus more resources for liquid accumulation. The results for 
productive assets are robust across groups and education levels. Net income may be the main reason behind the 
negative signs of the productive asset ratio. In line with the higher rate of liquid assets, the transformation of in-
come to productive assets in households whose heads have higher education may be relatively lower than in 
base households. A greater proportion of net income may be used for other purposes such as consumption or 
liquid assets rather than for reinvestment in productive capital.  

 

 

1In line with [15] [18] [26], but in contrast to [17] [22] [28]. 
2In line with [17] [23] [25], but in contrast to [18] [22]. 
3Both groups with higher education have a net income that is almost double the net income of the reference group (no formal qualifications). 
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Table 2. Regression results for stocks. 

Variables 

All households “ex ante” households “ex post” households 

(1)a (2) (3)a (4)a (5)a (6)a (7) (8) (9) 

Total stock 
ratio 

Stock  
liquid  

asset ratio 

Stock 
productive 
asset ratio 

Total  
stock ratio 

Stock  
liquid  

asset ratio 

Stock 
productive 
asset ratio 

Total stock 
ratio 

Stock  
liquid  

asset ratio 

Stock 
productive 
asset ratio 

Constant −221.2*** 
(67.59) 

1.46*. 
(0.84) 

−222.5*** 
(67.90) 

−218.4*** 
(80.11) 

0.54 
(1.161) 

−218.9*** 
(80.62) 

−273.3 
(183.2) 

3.16 
(1.97) 

−276.4 
(184.4) 

Household head’s characteristics 

Gender −3.21 
(2.21) 

0.05*. 
(0.03) 

−3.25 
(2.23) 

−5.91* 
(3.23) 

0.007 
(0.04) 

−5.92* 
(3.25) 

−2.42 
(3.90) 

0.08* 
(0.05) 

−2.51 
(3.93) 

Edu2 −9.99*** 
(2.22) 

0.07*. 
(0.04) 

−10.06*** 
(2.24) 

−10.28*** 
(3.65) 

0.03 
(0.06) 

−10.31*** 
(3.68) 

−7.65** 
(3.79) 

0.06 
(0.05) 

−7.71** 
(3.84) 

Edu3 −22.21*** 
(4.36) 

0.35*** 
(0.11) 

−22.53*** 
(4.40) 

−21.42*** 
(7.31) 

0.40** 
(0.16) 

−21.82*** 
(7.38) 

−27.49** 
(11.28) 

0.26* 
(0.15) 

−27.75** 
(11.37) 

Household’s characteristics 

LnWealth 17.41*** 
(5.18) 

−0.09 
(0.06) 

17.49*** 
(5.21) 

18.01*** 
(6.13) 

−0.02 
(0.09) 

18.03*** 
(6.17) 

20.71 
(13.76) 

−0.22 
(0.15) 

20.92 
(13.84) 

Person −4.19*** 
(0.83) 

0.02 
(0.01) 

−4.19*** 
(0.83) 

−4.28*** 
(1.35) 

0.001 
(0.02) 

−4.28*** 
(1.36) 

−5.16*** 
(1.84) 

0.03 
(0.02) 

−5.19*** 
(1.85) 

Young rate 17.25*** 
(5.23) 

−0.01 
(0.07) 

17.30*** 
(5.31) 

11.52** 
(5.85) 

0.05 
(0.12) 

11.47* 
(5.91) 

13.05 
(11.67) 

−0.10 
(0.12) 

13.15 
(11.74) 

Old rate 16.29*** 
(3.23) 

−0.08* 
(0.05) 

16.36*** 
(3.25) 

18.08*** 
(4.05) 

−0.08 
(0.06) 

18.16*** 
(4.07) 

13.72* 
(7.11) 

−0.10 
(0.09) 

13.82* 
(7.17) 

Supporter −7.77*** 
(1.55) 

0.15*** 
(0.03) 

−7.88*** 
(1.56) 

−11.98*** 
(3.99) 

0.18*** 
(0.06) 

−12.15*** 
(4.01) 

−6.12 
(3.73) 

0.09** 
(0.04) 

−6.21* 
(3.75) 

Organization 9.37 
(8.51) 

−0.14 
(0.12) 

9.50 
(8.55) 

23.03 
(14.25) 

−0.12 
(0.21) 

23.15 
(14.34) 

−10.26 
(15.72) 

−0.07 
(0.15) 

−10.19 
(15.80) 

Assistance 0.28*** 
(0.10) 

−0.003 
(0.002) 

0.28*** 
(0.10) 

0.45** 
(0.20) 

−0.002 
(0.003) 

0.46** 
(0.20) 

0.31 
(0.21) 

−0.0009 
(0.002) 

0.32 
(0.21) 

Insurance 52.90*** 
(8.53) 

−0.61*** 
(0.15) 

53.31*** 
(8.57) 

38.47*** 
(11.89) 

−0.38** 
(0.17) 

38.85*** 
(11.96) 

88.35*** 
(26.86) 

−0.79*** 
(0.30) 

89.14*** 
(27.05) 

Diagnostic Tests          
Wooldridge’s robust 
score test (p-value) 

71.6  
(0.00) 

43.4  
(0.00) 

72.9  
(0.00) 

33.2  
(0.00) 

16.1  
(0.00) 

34.1  
(0.00) 

31.3  
(0.00) 

46.0  
(0.00) 

31.8  
(0.00) 

Robust regression F 
test (p-value) 

17.9  
(0.00) 

11.1  
(0.00) 

18.2  
(0.00) 

7.8  
(0.00) 

4.1  
(0.00) 

8.1  
(0.00) 

7.8  
(0.00) 

11.8  
(0.00) 

7.9  
(0.00) 

Sargan Test chi2 
(p-value) 

5.50  
(0.14) 

1.53  
(0.47) 

5.55  
(0.14) 

2.98  
(0.39) 

0.14  
(0.99) 

2.97  
(0.40) 

0.91  
(0.64) 

1.04  
(0.60) 

0.91  
(0.64) 

Observations 3227 3227 3227 1352 1352 1352 1875 1875 1875 

Robust standard errors in parentheses, ***p < 0.01, **p < 0.05, *p < 0.1; aEmploy full set of instruments: Distance, Ethnicity, Lnage, Lnage2, Area1, 
Area2, and Area3. Others use the set of instruments without Ethnicity. 
 

Number of household members has consistently negative effects on both household groups in terms of their 
productive asset ratios, yet there is no significant impact on liquid assets. More members may need more re-
sources for consumption, so among them there may be greater demand for available cash. The dependency rate 
(young rate and old rate) seems to have a greater effect on the “ex ante” household group than on the “ex post” 
household group. The results indicate that a higher dependency rate may imply a lower level of net income. It is 
assumed that with a constant level of net income transformed into productive assets, households with a lower net 
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income will have a higher rate of productive assets (and in turns, a higher total asset ratio).  
Turning to the central question of the study, we investigate the impacts of the social network nexus and the 

insurance nexus on household savings and productive capital formation, in reference to exposure to shocks. 
Within the social network nexus, the role of the supporter variable seems to be more important than those of or-
ganization and assistance variables. A higher number of supporters can promote liquid assets but reduce the rate 
of productive assets in both “ex ante” and “ex post” households. More supporters may mean more help, so a 
higher number of supporters may reduce the significance of the precautionary motive and hence the value of 
liquid assets. However, this is not what we observe. In fact, these households have a higher ratio of liquid assets. 
One explanation could be that these assets reflect a smoothing of consumption and income variations, rather 
than being evidence of precautionary activity because of a major threat. In other words, a strong social network 
represented by number of supporters allows households to retain greater liquid assets in order to smooth 
short-term smaller fluctuations, including a kind of down-payment motive, such that households are put in a po-
sition to wait for a better price or sufficient resources before acquiring a productive asset.  

While membership in an organization has no impact on capital formation, the number of non-demanded visits 
(assistance) can increase the productive asset and total asset ratios only in “ex ante” households. The result may 
indicate the effectiveness of the assistance scheme in that it enhances the household’s ability to transfer its in-
come into productive assets. However, assistance has no effect on capital accumulation in “ex post” households.  

The analysis may imply that the social network nexus works in “ex ante” households rather than in “ex post” 
households. This means that social networks seem to have an insignificant role when it comes to making house-
holds more resilient to shocks. 

The results of the insurance nexus are split into two directions. The precautionary view, which is supported in 
the literature, is held when we consider the liquid assets of households. The results are identical in both “ex ante” 
and “ex post” household groups when households with insurance accumulate a smaller portion of monetary as-
sets compared to those without insurance. The second direction relates to the statistically significant impacts of 
insurance on productive assets. Our finding confirms the argument of Starr-McCluer (1996) that there is a 
strongly and positively significant relationship between insurance and household productive assets. The results 
are robust across households and the accumulation process can be used to explain the strong and positive effects 
of insurance. Households with insurance can increase their ability to accumulate productive assets and form 
stocks. This may also be in accordance with the lower rate of liquid assets.  

Compared to the social network nexus, the role of the insurance nexus seems to be dominant in both “ex ante” 
and “ex post” household groups. Insurance may not only help households increase their productive capital for-
mation, but also insure households against risk.  

5.2. The Roles of the Social Network Nexus and the Insurance Nexus in Flows 
A similar method is applied to analyze the flows of household liquid assets and productive assets. In Table 3, 
five estimations, i.e., (3), (5), (6), (7), and (9) with the superscript “a” use the full set of instruments (Distance, 
Ethnicity, Lnage, Lnage2, Area1, Area2, and Area3), while the other estimations excludes the ethnic variable 
from the set.  

Concerning the social network nexus, the number of supporters seems to have an effect only on the liquid as-
sets of “ex ante” households. The number of supporters has no impact on the “ex post” group. It seems that these 
households have to deal with the fallout from negative shocks themselves. Help from friends and/or relatives 
does not change their liquid and productive asset ratios.  

Organization membership has little effect on liquid assets and no impact on productive capital. It can affect 
households in that it reduces the liquid asset ratio within the “ex ante” group, but this effect is not present within 
the “ex post” households. This means that membership does not influence household behavior in case of nega-
tive shocks.  

Assistance seems to have a greater impact in the social network nexus. It affects not only liquid assets but also 
productive assets of “ex ante” households. A higher number of non-demanded visits may induce these house-
holds to spend more on consumption rather than liquid or productive assets. Another intuitive explanation could 
be that the visits from agricultural consultants help households to increase their net income and when their con-
sumption rises, their liquid and productive capital ratios may fall. Within the social network nexus, assistance 
may be the most important factor affecting, both liquid and productive assets. However, the magnitude of the  
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Table 3. Regression results for flows. 

Variables 

All households “ex ante” households “ex post” households 

(1) (2) (3)a (4) (5)a (6)a (7)a (8) (9)a 

Total flow 
ratio 

Flow  
liquid  

asset ratio 

Flow 
productive 
asset ratio 

Total flow 
ratio 

Flow  
liquid  

asset ratio 

Flow 
productive 
asset ratio 

Total flow 
ratio 

Flow  
liquid  

asset ratio 

Flow 
productive 
asset ratio 

Constant 4.45** 
(1.99) 

1.68*** 
(0.55) 

2.64 
(1.66) 

5.02 
(3.30) 

1.69** 
(0.77) 

3.18 
(2.50) 

6.84 
(4.42) 

2.70** 
(1.35) 

4.59 
(3.87) 

Household head’s characteristics 

Gender 0.17*** 
(0.06) 

0.05*** 
(0.02) 

0.12** 
(0.05) 

0.20 
(0.12) 

0.05 
(0.03) 

0.15 
(0.09) 

0.15* 
(0.08) 

0.06* 
(0.03) 

0.11 
(0.07) 

Edu2 0.12 
(0.09) 

0.05** 
(0.02) 

0.06 
(0.08) 

0.22 
(0.20) 

0.07* 
(0.04) 

0.16 
(0.17) 

0.02 
(0.08) 

0.03 
(0.04) 

−0.006 
(0.06) 

Edu3 0.48*** 
(0.15) 

0.19*** 
(0.05) 

0.26** 
(0.12) 

0.75*** 
(0.29) 

0.23*** 
(0.09) 

0.45** 
(0.22) 

0.45 
(0.28) 

0.20** 
(0.09) 

0.30 
(0.24) 

Household’s characteristics 

LnWealth −0.28* 
(0.15) 

−0.11*** 
(0.04) 

−0.16 
(0.13) 

−0.33 
(0.25) 

−0.12** 
(0.06) 

−0.20 
(0.19) 

−0.49 
(0.33) 

−0.19* 
(0.10) 

−0.32 
(0.29) 

Person 0.06** 
(0.03) 

0.02*** 
(0.008) 

0.03 
(0.02) 

0.12** 
(0.06) 

0.03** 
(0.01) 

0.08* 
(0.04) 

0.05 
(0.04) 

0.03** 
(0.01) 

0.03 
(0.04) 

Young rate −0.04 
(0.17) 

−0.04 
(0.04) 

−0.04 
(0.14) 

−0.20 
(0.28) 

−0.06 
(0.07) 

−0.23 
(0.21) 

−0.16 
(0.29) 

−0.09 
(0.08) 

−0.04 
(0.25) 

Old rate −0.35*** 
(0.09) 

−0.10*** 
(0.03) 

−0.24*** 
(0.07) 

−0.37** 
(0.17) 

−0.09** 
(0.04) 

−0.25** 
(0.12) 

−0.37*** 
(0.14) 

−0.13** 
(0.05) 

−0.26** 
(0.12) 

Supporter 0.08 
(0.06) 

0.07*** 
(0.02) 

−0.04 
(0.03) 

0.35** 
(0.18) 

0.12*** 
(0.04) 

0.10 
(0.11) 

−0.08 
(0.06) 

0.01 
(0.03) 

−0.07 
(0.04) 

Organization −0.26 
(0.23) 

−0.07 
(0.07) 

−0.17 
(0.18) 

−0.72 
(0.55) 

−0.24* 
(0.14) 

−0.51 
(0.41) 

−0.20 
(0.32) 

0.003 
(0.09) 

−0.21 
(0.28) 

Assistance −0.01*** 
(0.004) 

−0.004*** 
(0.001) 

−0.004* 
(0.002) 

−0.03** 
(0.01) 

−0.005** 
(0.002) 

−0.01* 
(0.007) 

−0.0002 
(0.003) 

−0.0008 
(0.001) 

−0.0007 
(0.003) 

Insurance −1.23*** 
(0.36) 

−0.49*** 
(0.10) 

−0.54** 
(0.22) 

−1.72*** 
(0.61) 

−0.39*** 
(0.12) 

−0.94** 
(0.41) 

−0.76* 
(0.42) 

−0.52*** 
(0.20) 

−0.46 
(0.35) 

Diagnostic Tests          
Wooldridge’s robust 
score test (p-value) 

27.3 
(0.00) 112.7 (0.00) 13.9 

(0.00) 
19.1 

(0.00) 
55.1 

(0.00) 
9.8 

(0.04) 
24.6 

(0.00) 
66.4 

(0.00) 
10.4 

(0.03) 

Robust regression F 
test (p-value) 

7.0 
(0.00) 

29.6 
(0.00) 

3.5 
(0.00) 

4.7 
(0.00) 

14.1 
(0.00) 

2.5 
(0.04) 

6.3 
(0.00) 

17.4 
(0.00) 

2.6 
(0.03) 

Sargan Test chi2 
(p-value) 

2.94 
(0.23) 

2.34 
(0.31) 

3.83 
(0.28) 

1.27 
(0.53) 

2.20 
(0.53) 

3.15 
(0.39) 

2.11 
(0.55) 

1.10 
(0.58) 

1.29 
(0.73) 

Observations 3227 3227 3227 1352 1352 1352 1875 1875 1875 

Robust standard errors in parentheses, ***p < 0.01, **p < 0.05, *p < 0.1; aEmploy full set of instruments: Distance, Ethnicity, Lnage, Lnage2, Area1, 
Area2, and Area3. Others use the set of instruments without Ethnicity. 
 
insurance coefficient is relatively small.  

On the other side—the insurance nexus—the results show that except for the estimation of the flow produc-
tive assets, insurance is statistically significant in other estimations. It can be said that insurance participation 
confirms the precautionary view as stated in the literature [33] [38] [41] [51]-[53]. “Ex ante” households that are 
signed up to insurance scheme have lower rates in both flow liquid assets and flow productive assets. Accor-
dingly, they may spend more on consumption than on savings in the shape of liquid and productive assets, lead-
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ing to lower ratios in these categories. The findings also reflect the fact that some productive assets may function 
as precautionary assets, so it appears that insurance substitutes for the need to save and allows for more con-
sumption. There are hardly any observable effects of insurance on households that sustain a shock. However, it 
seems they have more liquid assets if they are insured. The findings concerning insurance in rural Vietnam are 
similar to those in China after the Chinese government increased health spending for rural households [54]. In 
“ex post” households, the insurance variable secures the precautionary role in liquid assets only. This may indi-
cate that shocks equally affect household productive assets regardless of insurance. One significant difference 
compared to stocks is the signs of the coefficients of productive assets. We expect positive effects in both cases, 
stocks and flows but the signs turn out to be negative in flows. One factor that can affect the different signs is 
the time dimension. In flows, the time period is quite short for households with insurance to accumulate enough 
resources to acquire a high-value productive asset and what is more, they have no strong demand for liquid as-
sets. It may be asked “where these households put their liquid assets in order to produce a positive effect of 
productive assets in stocks” The answer may be that they do not employ savings mechanisms for their liquid as-
sets, but they do take part in the informal credit market. They play the role of private creditor who lends their 
monetary savings, which in this case are not accounted in liquid assets, thus leading to a smaller rate of liquid 
assets. In stocks, the accumulation process happens over a long time and these households can regain their cre-
dits back and transform their liquid assets plus credits into productive assets, yielding the positive signs of pro-
ductive assets in flows. 

The above analysis indicates that in flows the insurance nexus is also dominant in household savings and 
productive asset formation in both “ex ante” and “ex post” groups. Within the “ex ante” group, social networks 
have an impact on liquid assets and minor effects on productive assets, while insurance has a relatively larger 
effect on household behavior in both categories. In the “ex post” group, while insurance has an impact on liquid 
assets, social networks make no difference.  

6. Conclusions and Policy Implications 
To sum up, the social network nexus and the insurance nexus are shown to play a significant role in household 
savings and productive capital formation. Using the IV estimation, we identify that in stocks or in the long-term, 
the role of social networks is inconclusive in “ex ante” households while we find no relationship between social 
networks and household savings and asset formation in “ex post” households. The insurance variable seems to 
have a greater impact as it affects both liquid and productive assets in both household groups. While liquid as-
sets still follow the precautionary argument, productive assets are found to have a positive relationship with in-
surance. In flows or in the short-term, social networks support the precautionary view of “ex ante” households, 
while insurance is shown to play a role in both “ex ante” and “ex post” household groups. In conclusion, the in-
surance nexus is dominant compared to the social network nexus when it comes to determining household sav-
ings and productive capital formation in rural Vietnam.  

The analysis also produces some policy implications. First, governmental assistance has a positive effect on 
household savings in the short-term in that it reduces the liquid savings while increasing productive asset accu-
mulation in the long-term. Technical assistance may be important for farming processes and thus can raise the 
agricultural output of rural households. Technical assistance cannot alone create higher income for rural house-
holds. In addition to an increase in output, a price policy should be implemented to guarantee a stable income 
from agriculture. The price policy is important since for many years, agriculture producers have often faced a 
cycle involving: low prices plus high output or low output plus high prices.  

Second, the role of insurance is identified and shown to be more important than the traditional method (social 
networks) in influencing the precautionary motive of savings. Participating in an insurance scheme can help ru-
ral households to cope with the occurrence of negative shocks. Promoting insurance participation may be one 
way to encourage productive asset accumulation, which can yield additional value, and produce additional assets 
that can then, be reinvested in the economy. 
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Appendix  
Appendix 1. Variable definitions. 

Variables Description 

Total flow ratio Ratio of total flow liquid and productive assets to household net income 

Flow liquid asset ratio Ratio of flow liquid assets to household net income 

Flow productive asset ratio Ratio of flow productive assets to household net income 

Total stock ratio Ratio of total liquid assets and productive assets to household net income 

Stock liquid asset ratio Ratio of liquid assets to household net income 

Stock productive asset ratio Ratio of productive assets to household net income 

Household head characteristics 

Gender  Household whose head is male (yes = 1) 

Edu2 Household whose head has vocational training, or professional high school or junior diploma (yes = 1) 

Edu3 Household whose head has tertiary education (yes = 1) 

Household characteristics 

LnWealth Total value of all household assets, natural logarithm 

Person Number of family members 

Young rate Ratio of number of young people (under 15) to total number of household members (%) 

Old rate Ratio of number of old people (over 60) to total number of household members (%) 

Social network  

Supporter  Number of supporters (friends/relatives) outside the family  

Organization Household with at least one member in political/social or economic organizations (yes = 1) 

Assistance  Number of non-demanded visits from agricultural consultants (extension workers) during  
previous 12 months 

Insurance  Household with at least one member engaging in one type of insurance (yes = 1) 

Instruments   

Distance Distance from household to all-weather road 

Ethnicity Households in Kinhethnic group (yes = 1) 

Lnage Age of household head, natural logarithm 

Lnage2 Squares of Lnage 

Area1 Household in Northern midlands-mountain areas and former Ha Tay province* (yes = 1) 

Area2 Household in North Central area(yes = 1) 

Area3 Household in Central Highland (yes = 1) 

Shock Household facing at least one shock (yes = 1) 

Household member shocks Household facing shocks relating to household members (divorce, abandonment, family disputes,  
illness) 

Economic/natural shocks Household facing economic and natural shocks (crop prices, unemployment, unsuccessful investment, 
loss of land, robbery, theft, floods, landslides, typhoons, storms) 

Note: Household net income is measured within previous 12 months, *Today Ha Tay province is part of Hanoi city. 
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Appendix 2a. First-stage IV estimations for all households. 

Variables LnWealth LnWealth Supporter Supporter Organization Organization Insurance Insurance 

Constant 3.02 
(2.74) 

3.24 
(2.77) 

−7.07*** 
(2.27) 

−2.88 
(2.24) 

−1.52 
(1.19) 

−0.81 
(1.19) 

3.92*** 
(0.85) 

3.01*** 
(0.84) 

Household head’s characteristics 

Gender 0.27*** 
(0.05) 

0.27*** 
(0.05) 

−0.09* 
(0.05) 

−0.04 
(0.04) 

0.05** 
(0.02) 

0.05*** 
(0.02) 

0.004 
(0.02) 

−0.01 
(0.02) 

Edu2 0.12 
(0.07) 

0.11 
(0.07) 

0.14** 
(0.06) 

0.03 
(0.06) 

0.06** 
(0.02) 

0.04 
(0.02) 

0.06** 
(0.02) 

0.08*** 
(0.02) 

Edu3 0.25 
(0.16) 

0.24 
(0.16) 

0.16 
(0.15) 

0.05 
(0.15) 

0.16*** 
(0.03) 

0.14*** 
(0.03) 

0.19*** 
(0.02) 

0.21*** 
(0.02) 

Household’s characteristics 

Person 0.09*** 
(0.01) 

0.10*** 
(0.01) 

−0.04*** 
(0.01) 

−0.001 
(0.01) 

−0.0004 
(0.004) 

0.01 
(0.004) 

0.03*** 
(0.003) 

0.02*** 
(0.003) 

Young rate −0.47*** 
(0.10) 

−0.46*** 
(0.10) 

−0.14 
(0.09) 

−0.05 
(0.09) 

−0.19*** 
(0.04) 

−0.17*** 
(0.04) 

0.09** 
(0.04) 

0.07** 
(0.04) 

Old rate −0.41*** 
(0.11) 

−0.41*** 
(0.11) 

−0.10 
(0.10) 

−0.05 
(0.10) 

−0.01 
(0.04) 

−0.004 
(0.04) 

−0.08* 
(0.05) 

−0.09** 
(0.04) 

Assistance 0.0006 
(0.003) 

0.0004 
(0.003) 

0.03*** 
(0.003) 

0.02*** 
(0.003) 

0.01*** 
(0.001) 

0.005*** 
(0.001) 

−0.01*** 
(0.001) 

−0.004*** 
(0.001) 

Instruments 

Distance 8e−05*** 
(e−05) 

9e−05*** 
(e−05) 

−0.0001*** 
(3e−05) 

−3e−05 
(2e−05) 

e−05* 
(6e−06) 

2e−05*** 
(5e−06) 

4e−05*** 
(4e−06) 

3e−05*** 
(3e−06) 

Lnage 4.46*** 
(1.45) 

4.33*** 
(1.47) 

4.60*** 
(1.21) 

2.19* 
(1.19) 

0.95 
(0.62) 

0.54 
(0.62) 

−1.63*** 
(0.46) 

−1.10** 
(0.45) 

Lnage2 −0.54*** 
(0.19) 

−0.53*** 
(0.19) 

−0.58*** 
(0.16) 

−0.29* 
(0.16) 

−0.11 
(0.08) 

−0.06 
(0.08) 

0.20*** 
(0.06) 

0.14** 
(0.06) 

Area1 −0.28*** 
(0.08) 

−0.26*** 
(0.08) 

−0.38*** 
(0.06) 

−0.12* 
(0.06) 

0.28*** 
(0.03) 

0.32*** 
(0.03) 

0.02 
(0.03) 

−0.04 
(0.03) 

Area2 −0.61*** 
(0.08) 

−0.61*** 
(0.08) 

0.40*** 
(0.07) 

0.44*** 
(0.07) 

0.45*** 
(0.03) 

0.45*** 
(0.03) 

0.11*** 
(0.03) 

0.10*** 
(0.03) 

Area3 −0.41*** 
(0.09) 

−0.41*** 
(0.09) 

−0.42*** 
(0.06) 

−0.25*** 
(0.06) 

0.34*** 
(0.03) 

0.37*** 
(0.03) 

−0.09*** 
(0.03) 

−0.13*** 
(0.03) 

Ethnicity  0.03 
(0.04)  0.64*** 

(0.04)  0.11*** 
(0.02)  −0.14*** 

(0.02) 

Observations 3227 3227 3227 3227 3227 3227 3227 3227 

R-squared 0.12 0.12 0.15 0.22 0.10 0.11 0.08 0.11 

Robust standard errors in parentheses, ***p < 0.01, **p < 0.05, *p < 0.1. 
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Appendix 2b. First-stage IV estimations for “ex ante” households. 

Variables LnWealth LnWealth Supporter Supporter Organization Organization Insurance Insurance 

Constant −4.79 
(4.34) 

−4.57 
(4.43) 

−10.38*** 
(3.69) 

−5.32 
(3.70) 

0.46 
(1.81) 

2.14 
(1.80) 

4.76*** 
(1.56) 

3.92** 
(1.58) 

Household head’s characteristics 

Gender 0.33*** 
(0.09) 

0.33*** 
(0.09) 

0.05 
(0.07) 

0.07 
(0.07) 

0.05* 
(0.03) 

0.06* 
(0.03) 

−0.01 
(0.03) 

−0.01 
(0.03) 

Edu2 0.28** 
(0.11) 

0.27** 
(0.11) 

0.19** 
(0.09) 

0.08 
(0.09) 

0.05 
(0.04) 

0.02 
(0.04) 

0.07** 
(0.04) 

0.09** 
(0.04) 

Edu3 0.11 
(0.23) 

0.10 
(0.23) 

0.06 
(0.19) 

−0.04 
(0.19) 

0.20*** 
(0.04) 

0.16*** 
(0.04) 

0.23*** 
(0.03) 

0.25*** 
(0.04) 

Household’s characteristics 

Person 0.09*** 
(0.02) 

0.09*** 
(0.02) 

−0.04** 
(0.02) 

0.00 
(0.02) 

0.01 
(0.01) 

0.02*** 
(0.01) 

0.04*** 
(0.01) 

0.04*** 
(0.01) 

Young rate −0.25 
(0.18) 

−0.25 
(0.18) 

−0.08 
(0.15) 

−0.04 
(0.15) 

−0.17** 
(0.07) 

−0.15** 
(0.07) 

0.06 
(0.06) 

0.05 
(0.06) 

Old rate −0.42** 
(0.17) 

−0.42** 
(0.17) 

−0.08 
(0.15) 

−0.04 
(0.15) 

0.01 
(0.07) 

0.03 
(0.06) 

−0.08 
(0.07) 

−0.09 
(0.07) 

Assistance 0.01 
(0.01) 

0.01 
(0.01) 

0.02*** 
(0.004) 

0.01*** 
(0.004) 

0.002 
(0.002) 

0.001 
(0.002) 

−0.01*** 
(0.002) 

−0.01*** 
(0.002) 

Instruments 

Distance 0.0001*** 
(2e−05) 

0.0001*** 
(2e−05) 

−8e−05*** 
(2e−05) 

−9e−06 
(e−05) 

e−05 
(e−05) 

4e−05*** 
(7e−06) 

4e−05*** 
(8e−07) 

3e−05*** 
(7e−06) 

Lnage 8.30*** 
(2.30) 

8.18*** 
(2.35) 

6.14*** 
(1.96) 

3.31* 
(1.96) 

−0.05 
(0.94) 

−0.99 
(0.94) 

−2.03** 
(0.82) 

−1.56* 
(0.83) 

Lnage2 −1.02*** 
(0.30) 

−1.00*** 
(0.31) 

−0.76*** 
(0.26) 

−0.42 
(0.26) 

0.01 
(0.12) 

0.13 
(0.12) 

0.25** 
(0.11) 

0.20* 
(0.11) 

Area1 −0.26*** 
(0.10) 

−0.25** 
(0.10) 

−0.34*** 
(0.09) 

−0.16* 
(0.09) 

0.22*** 
(0.04) 

0.28*** 
(0.04) 

−0.09*** 
(0.03) 

−0.12*** 
(0.04) 

Area2 −0.65*** 
(0.11) 

−0.65*** 
(0.11) 

0.32*** 
(0.09) 

0.36*** 
(0.09) 

0.41*** 
(0.04) 

0.42*** 
(0.04) 

0.06 
(0.04) 

0.05 
(0.04) 

Area3 −0.47*** 
(0.12) 

−0.46*** 
(0.12) 

−0.41*** 
(0.08) 

−0.26*** 
(0.09) 

0.26*** 
(0.04) 

0.31*** 
(0.04) 

−0.19*** 
(0.04) 

−0.22*** 
(0.04) 

Ethnicity  0.03 
(0.07)  0.59*** 

(0.06)  0.20*** 
(0.03)  −0.10*** 

(0.03) 

Observations 1352 1352 1352 1352 1352 1352 1352 1352 

R-squared 0.13 0.13 0.12 0.17 0.08 0.11 0.11 0.12 

Robust standard errors in parentheses, ***p < 0.01, **p < 0.05, *p < 0.1. 
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Appendix 2c. First-stage IV estimations for “ex post” households. 

Variables LnWealth LnWealth Supporter Supporter Organization Organization Insurance Insurance 

Constant 8.02** 
(3.40) 

8.19** 
(3.42) 

−4.75* 
(2.87) 

−1.32 
(2.79) 

−2.61* 
(1.56) 

−2.32 
(1.56) 

3.42*** 
(0.95) 

2.60*** 
(0.92) 

Household head’s characteristics 

Gender 0.21*** 
(0.07) 

0.22*** 
(0.07) 

−0.19*** 
(0.06) 

−0.12** 
(0.06) 

0.04 
(0.02) 

0.04* 
(0.02) 

0.01 
(0.03) 

−0.004 
(0.03) 

Edu2 −0.05 
(0.09) 

−0.06 
(0.09) 

0.09 
(0.10) 

−0.004 
(0.10) 

0.07** 
(0.03) 

0.06** 
(0.03) 

0.06* 
(0.03) 

0.08** 
(0.03) 

Edu3 0.48*** 
(0.14) 

0.47*** 
(0.14) 

0.33 
(0.25) 

0.25 
(0.24) 

0.14*** 
(0.06) 

0.14** 
(0.05) 

0.17*** 
(0.02) 

0.20*** 
(0.03) 

Household’s characteristics 

Person 0.10*** 
(0.01) 

0.10*** 
(0.01) 

−0.05*** 
(0.01) 

−0.01 
(0.01) 

−0.01 
(0.01) 

−0.005 
(0.01) 

0.02*** 
(0.004) 

0.01*** 
(0.004) 

Young rate −0.60*** 
(0.12) 

−0.59*** 
(0.12) 

−0.15 
(0.12) 

−0.03 
(0.11) 

−0.20*** 
(0.05) 

−0.19*** 
(0.05) 

0.12** 
(0.05) 

0.09** 
(0.04) 

Old rate −0.38*** 
(0.14) 

−0.37*** 
(0.14) 

−0.08 
(0.14) 

−0.04 
(0.14) 

0.005 
(0.05) 

0.01 
(0.05) 

−0.06 
(0.06) 

−0.07 
(0.06) 

Assistance −0.003 
(0.004) 

−0.004 
(0.004) 

0.03*** 
(0.004) 

0.02*** 
(0.004) 

0.01*** 
(0.001) 

0.01*** 
(0.001) 

−0.002 
(0.001) 

−0.003 
(0.002) 

Instruments 

Distance 8e−05*** 
(2e−05) 

8e−05*** 
(2e−05) 

−0.0001*** 
(4e−05) 

−6e−05*** 
(2e−05) 

5e−06 
(9e−06) 

e−05 
(8e−06) 

3e−05*** 
(5e−06) 

9e−06* 
(5e−06) 

Lnage 1.98 
(1.80) 

1.87 
(1.81) 

3.54** 
(1.54) 

1.50 
(1.50) 

1.50* 
(0.82) 

1.33 
(0.82) 

−1.39*** 
(0.52) 

−0.90* 
(0.50) 

Lnage2 −0.23 
(0.24) 

−0.22 
(0.24) 

−0.45** 
(0.21) 

−0.21 
(0.20) 

−0.18* 
(0.11) 

−0.16 
(0.11) 

0.17** 
(0.07) 

0.11* 
(0.07) 

Area1 −0.27** 
(0.12) 

−0.25** 
(0.12) 

−0.44*** 
(0.09) 

−0.12 
(0.10) 

0.32*** 
(0.05) 

0.35*** 
(0.05) 

0.11** 
(0.04) 

0.03 
(0.05) 

Area2 −0.59*** 
(0.12) 

−0.59*** 
(0.12) 

0.43*** 
(0.10) 

0.46*** 
(0.10) 

0.48*** 
(0.05) 

0.48*** 
(0.05) 

0.17*** 
(0.05) 

0.16*** 
(0.05) 

Area3 −0.34*** 
(0.13) 

−0.33*** 
(0.13) 

−0.44*** 
(0.10) 

−0.25** 
(0.10) 

0.41*** 
(0.05) 

0.42*** 
(0.05) 

0.02 
(0.05) 

−0.03 
(0.05) 

Ethnicity  0.03 
(0.05)  0.68*** 

(0.05)  0.06*** 
(0.02)  −0.16*** 

(0.02) 

Observations 1875 1875 1875 1875 1875 1875 1875 1875 

R-squared 0.11 0.11 0.19 0.27 0.13 0.14 0.07 0.11 

Robust standard errors in parentheses, ***p < 0.01, **p < 0.05, *p < 0.1. 
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