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| ncome Shocks and Household Risk-Coping Strategies:
Evidencefrom rural Vietham

Fiona Wainwright and Carol Newman*

Abstract

This paper considers the various strategies rumiséholds employ to avoid
consumption shortfalls caused by realizations ofeesk income shocks. First, we
develop an ex post theoretical model within an riteéenporal utility maximizing
framework which we use to explain households’ dens to insure against
idiosyncratic risk and save to protect against sumiable spatially covariant risk. In
the theoretical model we show that the latter e&e & variety of different asset forms
depending on the absolute level of risk aversiothefhousehold and the variability in
asset returns. Second, using household level piatal from Vietham we test the
extent to which households’ smooth consumption ¢iwee and how this depends on
the presence of insurance and saving instrumeihisd, Twe consider savings and
liquid asset holdings as a form of self-insuranceprecautionary savings against
spatially covariant shocks. Overall, our resultggast that households deplete their
stock of total liquid assets in the event of expesto both exogenous and
idiosyncratic income shocks. The ability of houddbedo cope is also dependent on
their receipt of public and private transfers ia #vent of an exogenous natural shock
with insurance claims serving to alleviate the déph of livestock holdings in the
event of insurable idiosyncratic income shocks. seheesults are particularly
pronounced for low and middle wealth groups.
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1. Introduction

Vulnerability to shocks is a dominant feature otibehold livelihoods in developing
economies. A fundamental problem facing rural hbokis is how to maintain
satisfactory levels of consumption in the facedfease income shocks. These shocks
can affect a household’s welfare by negatively iotipg on household income,
existing household wealth and the health of housemembers. This paper considers
the various strategies rural households employwdodaconsumption shortfalls caused
by realizations of adverse income shocks. We catsgoshocks as either
idiosyncratic or spatially covariant (for exampdeflood which affects all households
in a particular location), with the former insuralsh formal financial markets, and the
latter non-insurable, thereby creating a theorkteative for precautionary saving.
We first develop an ex post theoretical model witlan inter-temporal utility
maximizing framework which we use to explain houwddl’ decisions to insure
against idiosyncratic risk and save to protect regjauninsurable spatially covariant
risk. In the theoretical model we show that theéelatan take a variety of different
asset forms depending on the absolute level ofavsksion of the household and the
variability in asset returns. Second, using panafadfrom rural households in
Vietnam, we test the extent to which householdd@tim consumption over time and
how this depends on the presence of insurance aidgs instruments. Third, we
consider savings stocks in the form of liquid asgbtestock holdings, grain stores,
savings and borrowings) as a form of self-insuramceisk-coping strategy against
spatially covariant shocks. To our knowledge thasthe first empirical study to
incorporate both formal insurance and savings umnsénts together within a
development context.

For many poor farmers in developing countries, nisknains a serious cause of
poverty and ruin (Fafchamps, 2009). The precisareatf the realized risk or shock
incurred has implications for a household’s abiliby cope and its consequences
(Dercon, 2002). The literature typically distingues individual (idiosyncratic) shocks
from common (spatially covariant) shocks whereby tbrmer affect an individual
household or income earner only (for example, ipjiliness, death, divorce, etc.),
while the latter may have regional or even coumtige effects (for example, natural
disasters, price shocks). We explicitly distingulsttween the terms ‘shocks’ and
‘risk’ whereby a shock can be unanticipated by teepient household and once
suffered, the household engages in risk-copingegfies (whether anticipated or not).
Put differently, this paper examines the consegeef risk on household behaviour
ex post. The literature has found that spatially covariahbcks, and, in particular,
weather related events such as rainfall, can neggatimpact on human welfare. For
example, Alderman et al (2006) found that detrimemieather can impact on the
nutrition and height of children while Jacoby ard&ias (1997) found that weather
related events can affect school attendance andneemt! There is also much
evidence to support the detrimental effect thatabeurrence of idiosyncratic shocks
can have on a household with many finding evidencipport of the dominance of
idiosyncratic shocks (Morduch, 2004; Townsend, 199y, 1991). Shocks can also
be categorized by their frequency and the magnitidéeir impact. Dercon (2002)
finds that relatively small but frequent shocks assier to deal with than large,

! In contrast, Deaton (1997) finds that covariamtcsis for certain villages explain little of the iation
in household income within villages in Cote d’lvair
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infrequent adverse shocks, while Alderman (199&Jdithat consumption smoothing
is more difficult with successive shocks than wsihgle shocks. In addition, some
shocks may have persistent effects (for exampktihproblems).

In addition to having an impact on a household’sitglto cope, the nature of the
shock is also important for understanding the atjias households use to cope with
its adverse consequences. ldiosyncratic shocks beannsured informally at a
community level, or, if available, via formal insunce contracts with a third-party
insurer. Recent literature suggests that the lddkranal insurance, both in terms of
market availability and actual take-up, is onehw key drivers of persistent levels of
poverty in developing countries (Morduch, 2002).isThkack of formal insurance
together with a lack of other formal means to srhdbe consumption of low-income
households is a central feature of livelihoods he teveloping world. Spatially
covariant shocks are more difficult to insure odidely and formal insurance
contracts are extremely rare for reasons of moesaid and adverse selection.
Consequently, households in risky environments ldgveophisticated strategies to
reduce the impact of shocks (Dercon, 2002). Alderarad Paxson (1994) distinguish
between risk-management and risk-coping strateglesreby the former attempt to
affectex ante how risky the income generating process is (‘ine@moothing’) while
the latter deal with the consequences post of income risk (‘consumption
smoothing’). A considerable body of literature oaviegs and consumption
smoothing explores the concept of precautionaryngav(Zeldes, 1989; Kimball,
1990; Deaton, 1991, 1992; Udry, 1994). The evidesoggests that in rural
populations where credit constraints are bindimgfficient savings behaviour is
likely to occur? The savings of many poor households appear to pee-@mptive
response to income shocks, which would not enkesl dptimal allocation of risk,
rather than a long term investment decision. Desfiie empirical challenges in
distinguishing precautionary motives from inter-poral or bequest motives,
evidence supports significant inefficient savinghd&our which violates the
permanent-income hypothesis.

In this paper, our primary hypothesis proposesith#te absence of formal insurance
contracts for spatially covariant risk transferrisk-averse household engages in
precautionary savings strategies to buffer agdimshs of spatially covariant risk
while formally insuring against forms of idiosyntca risk. We attempt to
theoretically isolate the precautionary savings ponent of household savings levels.
In addition to accumulating savings stores for awtionary (and other inter-temporal)
motives, evidence also suggests that risk-averssdimlds accumulate other forms of
liquid assets for self-insurance purposes. Undeersecredit constraints households
may be forced to sell productive assets to smootisumption. Rosenzweig and
Wolpin (1993) provide evidence that farmers sellldnks when faced with an
unfavourable crisis in Icrisat villages in IndiaafEhamps et al (1998) find that
livestock transactions in the West African semdarbpics are responsive to income
fluctuations while Lim and Townsend (1998) findtttiae most effective approach to
risk-coping at the household level is by self-imae through in-kind saving (for
example, building up grain reserves and drawingntdewn as required). In addition
to forms of household savings (for example, formalings instruments, informal

2 Udry (1994) found evidence of precautionary sasiigrural villages of northern Nigeria where he
showed that these households saved significanthniitipation of transitory shocks. Deaton (1992)
found that significant savings were made in anéitgn of income shocks in Cote d’lvoire.
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savings and ROSCAS), this paper also considers @ihas of asset accumulation in
the form of livestock holdings and crop stores ascautionary saving strategies
against spatially covariant risk, as well as borngw

Our application to panel data from Vietnam provideswith a unique opportunity to

incorporate formal insurance and precautionaryrggvinto the analysis. Our data
come from the Viethamese Access to Resources Holags&urvey for 2006, 2008

and 2010 and include detailed information on hoakkh financial resources, access
to and purchase of formal insurance, and the imceef idiosyncratic and spatially
covariant shocks. Given that formal financial mask@ncluding insurance markets)
are more developed in Vietnam relative to otherettgpying economies, our prior is
that households successfully insure away riskouraulate sufficient precautionary
savings to facilitate consumption smoothing in fdxee of adverse income shocks. If,
however, risk-coping mechanisms are insufficierd &ull recovery from shocks is

not achieved in spite of rural Vietham’s relativelgll developed financial markets, it
is doubtful that recovery can be achieved in lesfowed regions of the developing
world.

We first identify which households have not achteeensumption smoothing across
the timeframe under consideration. We find than&amption smoothing’ is more
difficult for households suffering income shocksit bhis shortfall is reduced with
crop stores, livestock holdings and income levélwugh subject to selection bias,
insured households’ record no significant shodfal consumption over time while
uninsured households’ suffer consistent shortfalfe. then estimate a reduced form
fixed effects model to ascertain if liquid assets depleted in response to spatially
covariant shocks providing evidence that they s@neeautionary savings purposes.
The model also considers the role of public andgbei transfers as well as insurance
claims in buffering against adverse idiosyncratid gpatially covariant shocks. Our
results suggest that total liquid asset holdings depleted in the event of both
idiosyncratic (insurable) shocks and exogenous iafat covariant natural
(uninsurable) shocks. Public and private transtegether with formal insurance
claims appear to be emerging as important riskngppnechanisms in the face of
spatially covariant natural and idiosyncratic sheopispectively.

The remainder of the paper is organised as foll&estion 2 details the conceptual
framework used for the analysis while Section 3lioe$ the empirical approach;
Section 4 describes the data; Section 5 discubsesnpirical findings and Section 6
concludes.

2. Conceptual Framework

In this section, we develop a simple two-period glddcorporating both spatially

covariant and idiosyncratic risk that captures, ainstylized manner, the formal
insurance and savings (including precautionarynggvior self-insurance) decisions
made by rural Viethamese households (and elsewireteg anticipation of shocks.
Households can purchase formal insurance and adateyprecautionary savings and
assets in order to forearm themselves in the fdidacome and wealth variability.

Households will then employ dissaving, selling efalr assets and activation of
insurance contracts as corresponding risk-copingcham@sms in response to
realizations of spatially covariant and idiosyniratsk. Formal insurance decisions
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are modelled separately from savings decisionsitaisdexplicitly assumed that the
idiosyncratic household risk under considerationdmpletely transferable while the
spatially covariant risk is not. The primary godltbis model is to determine the
optimal risk-management portfolio for the househatten liquid assets and savings
instruments, together with formal insurance inseats, are available. It is assumed
for the purposes of this model that credit constsaiare not binding thereby
facilitating negative asset values. As already adite Dionne and Eeckhoudt (1984)
and Gollier (1994), it does not hold that for nantuarial premia, formal insurance is
always more efficient than asset accumulation/gpvand these competing objectives
are empirically analyzed within the context of aibehold in a developing economy.

Adapting a theoretical approach developed by Venmmd Eisenhauer (2005) we
model a representative household with a wealth wnimt W and a thrice

differentiable state independent utility function whereU'(W) > 0, U”(W) < 0and

U’ (W) > 0. To determine in a stylized way the factors affegtthe households’
optimal level of insurance and saving (includinggautionary saving), we consider
the following two-period model in which future ino@ and wealth is a linear function
of current wealth but the slogeand intercepf are uncertain. To maximize utility
from total wealth, the household selects a levahsfirance coveragee [0,1], and
savingsA. The household’s expected utility problem is thene

Max Upejo11a = UW — A) + BEU@W + A(1 + 7) — 7 + I7 — 10E[y]) (1)

where@ is a random variable representing an exogenousapacovariant wealth
shock (for example, floods, drought, crop diseag#) meana < 1 and variance3,
andy represents an idiosyncratic shock (for exampleprde or illness/death of
household member), with probability distributiop, py, v2p2, .-, ¥nbPn) With each
¥n = 0 for all losses and witB[y] = y. The spatially covariant multiplicative shock
@ captures the fact that natural shocks (for exanfldeds, drought etc) together with
economic shocks could deplete the households’ tvdadtidings over time. The
idiosyncratic shocl attempts to capture in a stylized fashion, theousr household
income shocks during the family life cycle. In tisisnplified set-up time preferences
and the risk free interest rate are assumed toet@ach other out so that the inter-
temporal motive for insurance and saving is captunaly by the difference between
current and expected future wealth. We also im@osean preserving spread as per
Ventura (2007) to ensure that second period exgdatere wealth remains constant
to eliminate any additional inter-temporal motive $ave. Insurance against the
idiosyncratic shocl, is modelled with reference to Gollier (1994), yBri(1986) and
Dionne (2000) whereby households have the oppdytuto purchase formal
insurance contracts which consist of a generalimddmnity functionD(.) such that
the household receives paymé& ) in the event of a realized idiosyncratic I¢sdt

Is assumed that the premium per unit coverage fgiven indemnity functio(.)
takes the formt = OE[D(¥)] wheref > 1 is a loading factor. Letting@(y) = Iy
implies a premium rater = I6E[y] . Note thatl =1 represents full insurance
coverage for the idiosyncratic risk while= 0 indicates full self-insurance where all
idiosyncratic and spatially covariant risk is boinefull by the household. It is also
assumed that insurance premium per unit coverageE[D(7)], wheref = 1, is
actuarially fairly priced. The First Order Condii® with respect to each control
variable are derived as follows:



I: BEU'(@W + A(1+7) —7 + Iy — IOE[7]) (7 — 0E[y]) = 0 (2)
A: U'(W—A) =BA+HEU'(@W + Al +#) — 7 + Iy — IE[7]) (3)

where 7 represents stochastic returns to savings which way with spatially
covariant shocks. Equation (2) states that the @&pen of the marginal insurable
risk variable(y — 6E[7]) times the marginal utility of wealth is zero aetbptimum.
This reflects the basic insurance analytical rethdt if a household is risk averse,
then full insurance will be demanded, thereby ti@msg all idiosyncratic risk to a
risk neutral insurer, if (and only if) markets a@mplete and pricing is actuarially fair.
In other wordd = 1 if (and only if) the loading factof = 1. Equation (3) reflects
the theoretical result that assuming the idiosytncrask has been insured away in full
(I = 1), the precautionary saving componentdaé undertaken in response to the
remaining variance of future wealtt} given the related assumptions abdve.

In order to obtain an approximation for the levédl tbe precautionary savings
component withird within this stylized model, we Taylor expand maadi utility
from equation (3) around wealtW and solve forA . After some algebraic
manipulation and simplification (settiff(1 + #) = 1 to eliminate impatience as a
motive for saving, settingg= 1 for full insurance coverage amd= 1 for actuarially
fair pricing), we obtain the following approximatidor savingsA (see Appendix for
full details):

20W262+2W(a—1)[pW(a—1)—1]-2W(a—1)-y[2eW (a—1)—@y—2]
4—-2pW(a—1)+2¢y

A= (4)

whereg is the coefficient of absolute prudence. The fiestn on the right hand side
of equation (4) can be interpreted as the precaatjosavings component dfand is
directly proportional to income uncertainty as esg@nted by the variance of the
spatially covariant riskgZ. The remaining terms can be thought of as the aueub
effect of bequest and inter-temporal motives (Vemtand Eisenhauer, 2005).
Noteworthy too is that the insurance premium faosgincratic risky, has a negative
effect on the overall savings level of the househol

There is ample evidence that households acrosslgtieloping world accumulate
savings and liquid assets as a form of precautyosaving (Fafchamps, 2009; Deaton,
1992; Deaton, 1991). We follow the theoretical aagh taken by Fafchamps et al
(1998) and Newman et al (2011), only here the amalypcuses in a generalized way
on the inter-temporal allocation of total savidgbetween savings stocks (including
formal and informal savings, gold, ROSCAs), crames (for example, rice and other
crops), livestock holdings and forms of borrowir(ggluding formal and informal
loans). We impose that savings can occur in afsafe with a positive rate of return
as per Deaton (1991). By normalizidgo 1, assuming normal asset returns, CARA
preferences and including a riskless asset witlrmet, (for example, return to formal

% Recall, also, that we have assumed that the @arisk& cannot be transferred to a risk neutral
insurer.



savings), a household concurrently solves the \fiollg portfolio mean-variance
allocation problem (see Connor et al (2010), pa&jéof details)*

Maxp, (1= P41") 1o + Pap— 3 AP4CP, (5)

whereP, is a vector of portfolio weights, is the number of portfolio assetsjs a
vector of asset returng,is the co-efficient of absolute risk aversion &hd the
assets return variance-covariance matrix. A cldeeah solution to equation (5) is
given by:

Pa=3C""(u=1"r0) (6)

where the portfolio weightB, do not sum to 1, instead the holding in the riskle
asset is implied by the unit sum condition. Equa{®) illustrates that at the optimum
a risk-averse household will apply positive poitioleighting in direct proportion to
those assets having higher excess return oveidkdree rate and reduced portfolio
weighting to those assets with higher variancescanadariances of returns.

3. Empirical Considerations

The theoretical predictions from Section 2 can lnamsarized in the following way:
First, equation (2) predicts that the insurancescage rate i$ = 1 under the standard
assumptions of complete insurance markets and raadtyafairly priced contracts.
Here, a risk-averse household will fully insure td®syncratic portion of the risk it
faces. Second, equation (4) predicts that the hmldgrecautionary saves to buffer
against the remaining spatially covariant risk veltigr the precautionary savings
component of total savingsis a direct function of total wealth/, the variance of
the spatially covariant riskZ, and the coefficient of absolute pruderce

The first and second theoretical predictions can epapirically tested by first
determining whether households manage to smoottsuooption over time, in
particular, in the face of an adverse income shicith idiosyncratic and spatially
covariant) and in the presence of savings and fomsarance’. Our identification
strategy is as follows: In the first step we estema standard household consumption
equation for period1.

Ce1 = X¢1Pe1 + €11 (7)

“In this simplified set-up we implement a myopivéstment strategy for the household. Samuelson
(1969) shows that if an investor has constantiveatsk aversion and returns are (i.i.d) throuighet
then dynamic portfolio optimization has a myopitusion.

® As the dataset available represents a three yeaelpwe are effectively capturing a short run
consumption response to income shocks. We wouletfitiee expect the consumption response to be
larger and the wealth/savings response to be anfalidhose poorer households and the reverse for
wealthier households. Note also that due to thédamthree year timeframe under consideration we
empirically treat all shocks as transitory in natuwhile controlling for any persistence — with thee
exception being the death of a family income ear#erdonger panel dataset would facilitate an
empirical long run analysis of household consunmptiesponse to both permanent and transitory
income shocks.
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whereC,; represents total household food consumption expeed in periodt1, X;;

is a vector of standard consumption explanatoryatbées including income, wealth
measures and other relevant household socio-eceorararacteristics such as age and
education level of the household head, ands a statistical noise terfiThis model

Is estimated using OLS.

In the second step we use the estimated beta deets from equation (7) to predict
household consumption in periog2l using observed data dhin periodt2. Income
reported lost in the peria@ due to adverse shocks is added back in orderpinrea
the true ceteris paribus predicted level of condionp

CtZ = Xézﬁm (8)

If households manage to smooth consumption thes #stimated level of
consumption for period2, which takes into account changes in observable
consumption determinants capturedXifadjusted for income shocks) should be the
same as the actual observed level of consumpgiiom periodt2. The third step is
therefore to test the following hypothesis:

Hy: Ctz = Ctz 9)

Failure to reject this hypothesis will provide estite of consumption smoothing.

This test is performed across different househobdigings according to the category
of shocks suffered, whether savings or formal iasae are present and household
income levels.

The second aspect of our empirical investigatioplaes the mechanism of
consumption smoothing invoked by the household.t@ewretical model predicts that
a household will allocate its total savings oveseaslasses as a function of excess

returns over the risk-free rate— 1"r,, the coefficient of absolute risk aversion

and the variance covariance of asset retdiigsee equation (6)). As such we can
expect households to allocate total savings (inolp@ny precautionary component)
across a range of different assets to buffer againexpected income shocks. The
extent to which they draw down on different typésassets in the event of different
types of income shocks is an interesting empigcastion to explore.

Identifying a causal relationship between the omnwee of an adverse income shock
and the depletion of the stock of liquid assetsasiplicated given that the effect of
the shock may be difficult to separate from ottamtdrs that may deplete household
liquid assets. For example, households that stiffedeath of a family member may
have already begun depleting liquid asset stockkaif household member required
medical treatment for some time in advance of hisher death. If the shock is
exogenous, however, this relationship can be ifledtusing a panel fixed-effects
approach under certain identification assumptiol@ur data facilitate the
disaggregation of overall shocks into their exogendspatially covariant) and

® Household food consumption expenditures represémwstotal monetary value (‘000 VND) of a
selected number of food items consumed duringabefbur weeks prior to each survey date (adjusted
to 2010 present values). The expenditure valuel gear also include food items exchanged, home-
produced or received for free. We are unable tarsgply quantify these components from the data.

8



idiosyncratic components. Exogenous spatially dawar shocks are further
disaggregated into 1) economic (for example, crdpepchanges, key input price
changes/shortages) and 2) natural (for exampl&d$lo typhoons, droughts etc)
components while our raw data motivate the clasifin of idiosyncratic shocks are
classified as 3) insurable (for example, illnesgyry or death of household member)
and 4) uninsurable (for example, crime/theft, doeyrfamily disputes eté)By their
nature, idiosyncratic shocks may be correlated withobserved household
characteristics that affect a household’s finandetision making. Our data lean
toward estimation approaches within the contexd oftural experiment with certain
important characteristics, namely the existencemaitiple treatment groups and
multiple treatment events in the form of incomedisoacross time. We select to use
household fixed-effects estimation as it represemtgieneralized difference-in-
differences approach and accommodates the factitba is more than one treatment
group (for example, households can suffer bothiahpatovariant and idiosyncratic
income shocks) and more than one treatment timedgé@nouseholds can suffer any
income shock in any/all time period(s) under coesation). We obtain our fixed-
effects estimates by regressing the outcome vari@aich household liquid asset level)
on the income shock variables, after controllingyflear and household fixed effects.
The full household level fixed effects model weraste is given by:

a;; = Po + f1dNaty + f,dEcon; + fidldiol;; + BydldioU;+LFsdIns;,
+ BedTrans;; + B,dldiol;; = dIns;; + BgdNat;, * dTrans;; + Z;Bo
+ Tt + Uu; + €it (10)

whereA;; = Y1\, a;; represents the aggregate household liquid asdeé wander
consideration (all disaggregateg are adjusted to 2010 present valud®at;;,
dEcon;, dldiol;; anddldioU;;are dummy variables indicating spatially covariant
natural and economic and idiosyncratic insurabtkwamnsurable shocks respectively,
Z; represents a vector of time variant household chanatics (including wealth
levels which act as a proxy for time variant howdehrisk aversion under our
assumed CARA risk preferences), represent time dummiesg; is a household
specific fixed effect and,; is the household random error term. We assumetltleat
variance of the spatially covariant risk facingfeaouseholdg?,, is subsumed within
the household fixed effeat together with any regional differences which cohfor
insurance supply side variations and asset pricangtions across regions (including
variance/co-variances of asset returns) while ithe tlummieg; control for average
changes in asset values over tth@ur identifying assumption is that we control for
all time variant household characteristics withlme tempirical model while all
household time invariant characteristics are sulesumithin the household specific
fixed effect.

Given our theoretical prediction that risk-averseusgeholds fully insure the
idiosyncratic portion of their risk, our model indes the binary variabléins;,

which indicates whether the household made anyramee claims during the time
period and an interaction termldiol;; * dins;;. This interaction term captures the

"We treat all rural Vietnamese households within sample as price takers and control for shadow
wages through the household income measure. Alephocks are assumed exogenous within this
context.

8 We assume CARA over CRRA risk preferences as miakim expected utility of the former
approximates maximizing mean-variance utility whighequired for equation (5)
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effect on household liquid asset levels of thoseskbolds suffering an idiosyncratic
and insurable shocand making an insurance claim — while controlling orerage
differences across these households through tle¢ tenms.didiol;; anddins;,. Our
hypothesis predicts that the estimated coefficient®oth level and interaction terms
should be significant with the interaction termnsiing the degree to which insurance
serves to ease the depletion of the liquid asseemfinancial stress. Our analysis is
further extended to consider the extent to whid¢teotisk-coping strategies may serve
to lessen the depletion of liquid assets. We camsplblic and private transfers
through the dummy variabl'rans;; as an alternative way to smooth the path of
consumption in the face of an adverse income sh@tvernment aid programs may
also act as an important safety net for those hmlds suffering spatially covariant
natural shocks and this effect is captured throutjie interaction term
dNat;;*dTrans;;. If external transfers help to lessen the dephtetid liquid asset
holdings in the event of an adverse natural shoekmauld expect the coefficient on
this interaction term to be positive and statigiycsignificant.

4. Data

The data are taken from the Vietnam Access to RessuHousehold Survey
(VARHS) for 2006, 2008 and 2010 (CIEM et al, 20@D09; 2011 Forthcoming).
This survey was carried out in rural areas of I&/mces of Vietnam in the summer
of each year producing a balanced panel of 2,045dtwlds spread over 161 districts
and 456 communé$.The survey was conducted during the same threehmpzriod
each year to ensure consistency and facilitatiagaeable comparisons across time.
The VARHS explores issues surrounding Vietnamesal raouseholds’ access to
resources and the constraints that these houseiagkelsn managing their livelihoods.
Along with detailed demographic information on helusld members, the survey
includes sections on household assets, savingdit ¢toth formal and informal),
formal insurance, shocks and risk-coping, inforsalety nets and the structure of
social capital. The full set of explanatory varedblsed in this analysis is described in
Table 1.

[INSERT TABLE 1 ABOUT HERE]

In this paper, we are interested in using the eogdimodel given in equation (10) to
test the responsiveness of each household’s ligsseét class under consideration to
exposure to spatially covariant and idiosyncratiocks. Before doing so we present a
range of summary statistics that help to providghfr motivation for our core
research questions. Households are asked to rankhhcks suffered in order of
importance and to provide an associated monetasyifoterms of Viethamese Dong
(VND). Table 2a provides a more detailed breakdoiimcome shocks and their sub-
categories while Table 2b considers a disaggregaiiooss wealth groups.

[INSERT TABLE 2a AND 2b ABOUT HERE]

° Anecdotal evidence suggests that the Vietnamesergment provides assistance via transfer
payments to households severely affected by nadisasters. We cannot directly identify from the/ra
data, the purpose behind any transfer income.

19 The survey was developed by the Development EcasorResearch Group, Department of
Economics, University of Copenhagen and the Institf Labour Studies and Social Affairs, Hanoi
Vietnam.
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We find that that 56 per cent of households suffea® adverse income shock
between 2006 and 2008 while 50 per cent suffereth@me shock between 2008
and 2010. At a disaggregated level, in 2008 we fivat 13 per cent of households
suffered an idiosyncratic shookly while 73 per cent suffered an exogenous spatially
covariant shoclonly thus providing some support toward the dominarfcgpatially
covariant over idiosyncratic shocks. In 2010, spigticovariant shocks also dominate
idiosyncratic shocks by 71 per cent to 13 per cesgpectively. In 2008, 45 per cent
of households report that they fully recovered fribia income shocks with recovery
less likely where households experience both dpattavariant and idiosyncratic
shocks™ In 2010, 53 per cent of households report thay thily recover from
shocks. Disaggregating the household shock recodatg across wealth groups
(Table 2b) reveals that in 2008, 47 per cent ofskbolds in the highest wealth group
recovered from adverse income shocks compared 4ditper cent from the lowest
wealth group. In 2010, the corresponding proportibhouseholds that recovered was
62 and 44 per cent, respectively. These recovety daggest that while income
shocks are problematic for households across eadittwgroup, recovery is more
difficult for poorer households.

These summary statistics help further motivate dbetral questions of this paper
concerning household risk-coping mechanisms and éffectiveness. To further aid
our understanding of households’ risk coping stiige we estimate a simple probit
model of the determinants of household recovergnfetocks. We consider whether
the household holds liquid assets in the form ofrgs, livestock, crops stores and
loans together with other relevant wealth contrdlse results are presented in the
Appendix (Table Al). Although all shocks capturedivm the survey are transitory
by definition (with the exception of the death ofhausehold member), if the
household is affected by a succession of transigitgcks these could have a
persistent effect across the short timeframe uedasideration. We control for the
persistence of shocks by including the total numbkrshocks suffered by the
household? As expected, the total number of shocks suffesdahnegative effect on
the likelihood of recovery in both the 2008 and @@toss-sections. Having voluntary
insurance has a positive and significant influemeé¢he likelihood of recovery in both
2008 and 201&° We find that households suffering from an idioswtic shock are
less likely to recover while those suffering spitiaovariant natural shocks are more
likely to recover. This result is evident in botBOB and 2010 and suggests that
external factors (for example, government tran¥fieray help to alleviate the adverse
impacts of natural shocks for these householdss Hsue is explored further in the
empirical section. We find that households withisgs and livestock holdings are
more likely to recover in 2008 although this redaship is not evident in 2010.
Successful recovery from prior shocks does notifsigmtly impact on the likelihood
of recovery from current income shocks in both gearhis descriptive analysis
allows us to profile the households that recovermfrshocks and reveals that
insurance and liquid assets may be important Ggkng instruments.

! Households are asked whether they have fully rememl from the effects of the adverse shock(s)
suffered during the current timeframe and this meass therefore subjective.

12\We also included a dummy variable representingaals from the death of a family member which
was statistically insignificant and so was excluded

13 We also disaggregate the recovery profile by weegtbups and find that voluntary insurance has a
positive effect on recovery across all groups. Reswvailable on request.
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Tables 3a to 3c describe the liquid asset holdofgsouseholds and how they are
accumulated or depleted for households that expegishocks. As revealed in Table
3a we find that the proportion of households wakisgs increased between 2006 and
2010 from 61 per cent to 72 per cent of househld&e proportion of households
with other types of liquid asset holdings is relaly similar in each year while the
proportion of households with loans fell betweef&@nd 2010.

[INSERT TABLES 3a, 3b AND 3c ABOUT HERE]

Table 3b details the change in the average valudiff#frent types of liquid asset

holdings of households between 2006 and 2008 disggted by whether the

household experienced a shock or not. Table 3dlsl¢iese changes between 2008
and 2010. Households that suffered a shock bet#2866 and 2008 reduced their
savings by an average of 1 million VND while housldk that did not suffer a shock

increased their savings levels. In contrast, betw2@08 and 2010, all households
increase their savings levels on average, but holde suffering from shocks

increase their stock of savings by less than timagesuffering. We also find that the

amount of loans outstanding increases for housshthdt suffer shocks which

suggests that households may turn to credit ingiofid¢inancial stress.

The household shock recovery profile presented abld A1 suggests that formal
insurance protects against idiosyncratic risk asdasistent with our theoretical
predictions. In recent years, the Vietnamese foimslrance sector has experienced
substantial growth in terms of market penetratibfihe raw data reveal that although
no insurance products are available to the VARHS8Iigygants against spatially
covariant risks, insurance for forms of idiosyniraisk is held by 61 per cent of
households in 2010 (see Table 4). Of the 61 per eehouseholds holding formal
insurance, 84 per cent of these hold voluntary ranste contracts. Among the
categories of formal insurance listed in the sunfealth insurance schemes (12 per
cent) and education insurance (15 per cent) schémaes the highest participation
rates. In contrast, no households in our sampl@ Hioé insurance. Moreover,
insurance against spatially covariant risk (for repke, rainfall insurance) is not
available to households in our sample.

[INSERT TABLE 4 ABOUT HERE]

We also estimate a simple probit model of voluntasyrance participation as a guide
to the profile of households holding voluntary iresace in both 2008 and 2010. The
results are presented in the Appendix (Table A2jhcdugh subject to potential
endogeneity bias with respect to unobserved hetewmus risk aversion (and other
factors), the results suggest that educated holgsehoe more likely to hold formal
insurance. Household wealth, which proxies riskrsioa, also has a positive effect,
while the size of the household is also positivesgociated with the likelihood of
having insurance. The impact of income shocks, esqad as the total number of
shocks suffered in the period, decreases the hietl of insurance purchase in 2008
only while savings stocks increase the likelihobgurchase in both periods. Overall,
observations from the raw insurance data suggest dtthough 61 per cent of

*1n 2008 only 52 per cent of households had sawwgsh may reflect that difficult year that many
rural households in Vietnam had in 2008 due tddle price crisis and inflation which followed.
!> The Knowledge Centre forecast formal insurancekatagrowth of 12% between 2007 and 2011.
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households hold insurance (with 84 per cent ofehesding voluntary instruments)
for idiosyncratic risk, other forms of risk-copisgch as saving and borrowing remain
important.

5. Empirical Results

In order to test the theoretical predictions depetb in Section 2 our empirical
strategy is two-fold. First, we focus on consumptresponses to adverse shocks to
gain an understanding of the extent to which hooisisShmanage to smooth their
consumption over time and whether this relateshéir tholdings of liquid assets and
formal insurance. Second, we examine the deplatiohousehold liquid assets in
response to adverse income shocks to determine hathdhese assets serve
precautionary or self-insurance purposes. Takeetheay, these steps should help us to
gain a clearer understanding of the important cigging strategies within rural
Vietnam and their effectiveness.

5.1 Consumption Smoothing

On the basis of subjective responses to coping imitbme shocks, 54 per cent of
households indicate reducing consumption is the tmogortant risk-coping
mechanism. In addition, 25 per cent of householeigont that they increase
borrowings and sell assets. In contrast, our theatenodel predicts that households
will fully insure against idiosyncratic risk andliwiise precautionary savings to buffer
against spatially covariant shocks. As such, weéipteéhat households should smooth
consumption over time regardless of whether théfesan income shock or nét.To
test whether this is the case, first, a consumgitioiction for 2006 is estimated, the
results of which are presented in Table A3 of thgpéndix. Second, the estimated
coefficients are used to predict consumption fad&0sing the observed data on the
explanatory variables for 2008Third, t-tests of the difference between actuatle

of consumption in 2008 and the predicted consumpimiues are conducted. These
tests are conducted at median rather than meaes/tdualleviate any extreme value
distortions. Failure to reject the null hypothepr®vides evidence of consumption
smoothing. Significantly positive (negative) t-gtits indicate that the estimated
value is significantly lower (higher) than the aatsuggesting that actual observed
consumption is higher (lower) than expected. Thmesaonsumption smoothing
analysis is then conducted between 2008 and 2Cidtf}e3 5a and 5b detail the results
of the t-tests across different household groupiagsording to income levels,
category of shocks, the presence of formal ins@aand other liquid savings
instruments.

[INSERT TABLES 5a AND 5b ABOUT HERE]

'8 As per Alderman and Paxson (1994), we distinghistween ex ante and ex post risk reduction.
Insurance and precautionary savings are ex pdstmm@nagement instruments and are used to help
households to smooth consumption over time. Inrestitex ante risk reduction means undertaking
activities that reduce the probability of the shamécurring (e.g. safer investments) and can be
considered as ‘income smoothing’ activities.

7 As discussed previously, for the estimated consiompalculation, income earned during 2008 is
adjusted for the 2008 realized shock amount in rotdegenerate a more accurate consumption
prediction based on ceteris paribus effects. Ttjgstment is also applied in generating the estdhat
consumption calculation in 2010.
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The first group we consider are households thahdicexperience any shocks and we
use 2008 for the baseline analysis. The resulttheft-tests (row 1 of Table 5a)
indicate that actual consumption is significantygler than estimated consumption
indicating that households that suffered no incamecks consume even more than
predicted using the 2006 model. The second rowablel' 5a compares the actual and
predicted consumption levels of households thdesed any classification of ‘severe’
income shock in 2008 (either exogenous or idiostncror both). We find a
significant negative difference indicating that $eehouseholds consume less than
predicted and so do not manage to smooth consumptimss the timeframe under
consideration. While our 2006 consumption model may perfectly predict 2008
consumption levels, it does suggest that findinacconsumption levels that are
significantly less than the levels predicted usiug model may even under-estimate
the extent of the fall in consumption as a restihe shock as compared with other
households. It is also worth noting that the corstion model is a cross-sectional
analysis using actual household income rather tharmanent income which
empirically results in marginal propensity to com&u (MPC) estimates that are
smaller in magnitude than the permanent income thgsis (PIH) predicts®

We disaggregate households that suffer any ‘sevareck into those that have no
formal voluntary insurance and households that Hiarreal voluntary insurance. We
find no significant difference between actual amstineated consumption levels for
households with formal insurance, while those witlh insurance consume
significantly less than predicted. Although thissuk may suggest that formal
insurance is an important mechanism for smoothomsemption when faced with a
‘severe’ income shock it may simply be capturing flact that the consumption
smoothing households have better planning capa@sBeevidenced by their selecting
to purchase formal insurance. We cannot, howevwsenthngle these effects using our
approach. We also consider the consumption smaptb@pabilities of households
suffering a ‘severe’ shock across various levelBgefid asset holdings. We consider
savings, livestock and crop stores and divide Humaigls into those with above and
below median levels in each case. For savings medtbck holdings, our results
suggest that while consumption smoothing is proat&rfor households with above
and below median asset values, the differential ghsly reduced with above median
asset holdings. Crop stores appear to be significaorrelated with consumption
smoothing in 2008. Focussing now on income groups, results indicate that
households with below median income levels do nahage to consumption smooth
when faced with a ‘severe’ income shock while hbotds with above median
incomes also record lower actual consumption leuis to a slightly lesser extent.
Overall, only insurance and crop stores appeaigtafeantly assist households with
consumption smoothing in the face of any ‘sever&ome shock and only the
insurance result is preserved across both the 2888010 cross-sections (see also
row 2 of Table 5b).

Idiosyncratic shocks, both insurable and uninsgalmio not cause significant
reductions in actual consumption over predicte@leyrow 4 of Table 5a), however

8 The general consumption function was also estichatmross household income quintiles and the
MPC estimates in all cases are of a similar mageitoe the main estimation. This provides suppart fo
the PIH constant MPC theory (notwithstanding thegtse results are extremely small in magnitude,
possibly due to their cross-sectional nature amdfétet that the consumption amount is a monthly
measure). Results are available upon request.
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significant reductions in consumption are repolite@010 (row 4 of Table 5b). As
before, we find those households holding no forimaurance record significant
shortfalls between actual and predicted consump#orounts while households
holding formal insurance record no significant eliinces? This positive relationship
between insurance and consumption is also eviade2010 (row 4 of Table 4b). We
now consider whether the presence of savings m&tnis, livestock holdings and
crop stores influence consumption smoothing inféoe of idiosyncratic shocks and
we find no significant pattern in 2008. Surprisindhouseholds with below and above
median income levels suffering an idiosyncraticcthsuffer no significant reductions
in consumption in 2008 while significant reducticare recorded in 2010. However,
in the latter case income appears to cushion copsomshortfalls.

There is little evidence to suggest that insurahes any relationship with the

consumption smoothing abilities of households tgterience exogenous spatially
covariant shocks (row 3 of Table 5a). This helgspsut to our hypothesis that formal

insurance has no effect when coping with exogemspasially covariant shocks. We

find that in both 2008 and 2010, across all categanf liquid assets, there is no clear
pattern emerging regarding the effectiveness oétass consumption smoothing in

the face of exogenous spatially covariant shocks.algo find contradicting patterns
with crop stores and savings whereby household$ wi#low median savings

consume significantly more than predicted. One iptssxplanation is that where

natural disasters occur in farming communities gogernment often steps in to

provide financial assistance to the poorest ofahaffected. Our results suggest that,
if this is the case, this support may, in factdléa higher consumption levels than
would have been the case, even in the absence oftaral disaster.

Overall, our results suggest that the ability otiseholds in rural Vietnam to cope
when faced with any category of adverse income lshedighly correlated with
whether they have formal insurance while the magieitof consumption shortfalls
may also be alleviated to a small extent by savingguments (for example, crop
stores, savings) and income levels. Faced withsyaioratic shocks, there is no
consistent pattern regarding the effectivenessawfngs instruments while formal
insurance appears to significantly and consisteaghist with consumption smoothing.
These inconsistencies regarding the effectivenéssavings instruments may arise
due to the fact that risk materializes over timaohmay also cause a households’
ability to cope with the adverse consequences afi@me shock to change over time.
Our results are also suggestive of incomplete forimgurance markets for
idiosyncratic risk® Consumption responses to exogenous spatially iemtashocks
do not appear to be correlated with formal insuean®hese results, while
inconclusive, suggest that existing risk-coping haisms are failing to smooth
consumption for many households. This provides itis &n important motivation for
the second part of our empirical investigation, abmto explore household risk-
coping mechanisms in more detail.

Y We treat this result with caution due to the afoeationed selection bias, but also given that the
number of observations is extremely small (19).

?® These market imperfections may also be indicativ@ther factors, for example lack of trust in
formal institutions, prohibitive costs of acquirihkgowledge about insurance products, peer effects,
premium pricing etc. A more detailed investigatioto these potential effects is beyond the current
scope of this paper.

15



5.2 Total Liquid Assets

We now turn our attention away from consumptiorpoesses toward asset responses
in the face of income shocks which is the centnaihte of our analysis (of which
formal insurance is an important component). Tdaepthis aspect of risk coping we
estimate the model presented in Equation (10). Bach asset class under
consideration (total liquid assets, savings, liwekt crop stores and loans), we use
fixed effects estimation to regress the level afidehold asset holdings (expressed in
million VND) in each year against our measuresxafgenous spatially covariant and
idiosyncratic shocks together with income contrelgalth controls and household
composition changes. All value variables expresaes adjusted to 2010 present
values. Income shocks are disaggregated by exogemawral and economic and
idiosyncratic, insurable and uninsurable. We atatude a dummy variable to control
for external public and private transfers togethigh a dummy variable to control for
actual formal insurance claims. We focus explicaly whether the household made
voluntary insurance claims (health or life) as ¢éhepecific claims closely align with
our category of idiosyncratic insurable shocks.

First, we determine whether households suffering #&ype of income shock
experience a statistically significant reductiorasset levels. Second, we disaggregate
the income shock measure into its exogenous andyidcratic components to explore
how each specific category of shock influences talesels over time. Third, we
interact insurance claims and transfers with thedence of shocks to establish
whether they help to reduce the impact of shocksasset depletion. We also
disaggregate our results by wealth group to estaltlie extent to which the poor are
particularly vulnerable. Controls for income, houslel size, gender of household
head, age of the household head and age squaredpiore any lifecycle effects),
wealth (net of liquid assets), recovery from prstvocks (to control for persistence)
and time dummies (to control for average changeasset values over time) are
included.

We first consider whether a household’s stock d¢élttiquid assets (including all
savings, livestock and crops stores) is respongivadverse income shocks. The
results are presented in Table 6.

[INSERT TABLE 6 ABOUT HERE]

Column (1) reveals that shocks have a negative ¢inpa the accumulation of total

liquid assets. Insurance claims and external temsshave no significant effect.

Disaggregating the income shock into its exogermus idiosyncratic components

(Column 2) we find that both types of shock haveegative impact on the value of

liquid asset. A further breakdown of the type obah(Columns 3 and 4) reveals that
while both exogenous economic and idiosyncratiariaisle shocks are serving to

deplete total liquid asset values over time, thesighcratic insurable shocks have less
of an impact. We find that total liquid asset levelespond negatively and

significantly to exogenous economic shocks progdsome evidence in support of
our primary hypothesis that household total liqagsets may serve precautionary
savings purposes.Interacting formal insurance claims with idiosyatit insurable

L We cannot disentangle the precise amount of tifaid assets which was originally intended to
serve precautionary savings purposes from the ahseuwving other inter-temporal purposes.
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shocks (Column 5) and interacting external tramssteith exogenous natural shocks
(Column 6) has no significant effect on the levidiquid assets.

In relation to our control variables we find thabulsehold lifecycle effects are
significant in the direction that we expect whiteome and wealth are positive and
significant. Disaggregating our sample into threealth groups and funning the
model separately for each group we find that exogeneconomic shocks are
important for the highest wealth group while idinssatic insurable shocks are more
problematic for the lowest wealth grotfp.

5.3 Livestock Holdings

To understand whether livestock serves as a butginst adverse shocks we
estimate a fixed effects regression of livestocklimgs values against our exogenous
spatially covariant and idiosyncratic shock measuféhe results are presented in
Table 7.

[INSERT TABLE 7 ABOUT HERE]

There is no evidence to suggest that livestock axta buffer against overall income
shocks (Column 1). Disaggregating income shock® ititeir exogenous and
idiosyncratic components we find a negative andiBaant relationship between
idiosyncratic shocks and the value of livestockdimals (Column 2). There is no
evidence to suggest, however, that livestock axctslauffer against spatially covariant
shocks. These findings support the partial equulibreffects discussed in Fafchamps
et al (1998) whereby if livestock markets are netfgctly integrated then it is
difficult for this asset class to act as a buffieick in the case of exogenous spatially
covariant shocks. In such closed market situatinassales of livestock must sum to
zero at the communel/village level. Idiosyncratisurable shocks, on the other hand,
facilitate the use of livestock as a risk-copingchenism and we see some evidence
that this is the case (Column 4). Turning our ditento formal insurance effects, we
find that insurance claims are negatively relatetbtal livestock values (Columns 1
to 4). The interaction between whether the housishalakes an insurance claim with
whether the household suffered an idiosyncratiaraisle shocks has a positive and
significant effect on total livestock values. Thssiggests that while households
suffering an idiosyncratic insurable shock and mgkformal insurance claims
deplete their livestock holdings on average, hoolsshsuffering from such shocks
and claiming formal insurance do so to a lesser extientact, the magnitude of the
coefficient on the interaction term almost cancelst the negative effect of
idiosyncratic shocks. This indicates that while $eholds who suffer idiosyncratic
insurable income shocks rely on livestock to ac asiffer, those that make insurance
claims do not. When the sample is disaggregatedidnlth group we find that our
results are consistent across the lowest and midekith group$® We find no
evidence that external transfers act in any wagyéserve livestock holdings.

Overall, our results provide some support for tgpdthesis that livestock plays an
important role in consumption smoothing where igiasatic insurable shocks occur
but not for exogenous spatially covariant shockss@zweig and Wolpin (1993) find

2 The results of the separate regressions for diftewealth groups are not presented in Table &alue
space constraints but are available on request.
% These results are not shown for ease of illustnaiut are available from the authors upon request.
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a similar result). We also some evidence that srste plays an important role in
eliminating the need for households to depletestivek holdings in the event of an
idiosyncratic insurable shock.

5.4 Financial Savings

We estimate a similar model of the responsivenéss lbousehold’s total stock of
savings to exogenous spatially covariant and igiosatic shocks. We also consider a
disaggregation of the total stock of savings intonfal savings (with financial
institutions), informal savings and cash/gold staie determine whether households
demonstrate preferences to preserve certain sagsiogks in the event of different
categories of shock. The results pertaining tol teéaings stocks are presented in
Table 8.

[INSERT TABLE 8 ABOUT HERE]

We find that the occurrence of an income shockeatepla household’s stock of total
savings over time (Column 1). Disaggregating incahecks by type we find that
while both exogenous spatially covariant and idmesgtic shocks are important
(Column 2), spatially covariant natural shocks htneegreatest impact (Columns 3 &
4). Also of note is the average negative effecsavings of households in receipt of
external transfers which suggests that these holdsehare experiencing some
financial difficulty. Although total savings stockare depleted on average by
households suffering natural shocks and by thosesdiwlds in receipt of cash
transfers, when transfers are interacted with ahtsitocks (Column 6) we find that
those households in receipt of transfers do so kesser extent. We interpret this
result as providing some evidence regarding theortapce of external transfers in
times of natural disaster, notwithstanding thatrttagnitude of this assistance appears
not to fully compensate for the total financial dosicurred by the household.
Households suffering idiosyncratic insurable shoskse less as do households
claiming formal insurance. There is no evidenceyédn@r, that insurance claims serve
as a buffer to preserve savings stocks in timdiahcial stress (Column 5§.When
disaggregated by wealth group we find that our rhétsebest for the highest wealth
group.?® Overall, we have some evidence that total saviegwe precautionary
savings purposes due to their responsiveness t@lspaovariant natural shocks.
External transfers also emerge as a potentiallymapt risk-coping mechanism.

[INSERT TABLE 8 ABOUT HERE]

Disaggregating total savings into its various comgras also reveals some interesting
findings, particularly for cash/gold held at honsed Table 8a). We find that both
natural disasters and idiosyncratic insurable shod&plete households’ stock of
cash/gold held at home. As for the total stockavirsy, we find that transfers feature
significantly as a risk-coping mechanism in theefa€ natural disasters although there
is still a shortfall in terms of financial loss ftre household. Insurance claims do not
serve to ease the depletion of cash/gold in the éiadiosyncratic insurable shocks.
This complimentarity between insurance and savimggruments suggests that

24 \We find no evidence that insurance claims asstt matural disasters.

5 Result not presented but available on request.

% As before, we cannot disentangle the precautiosargponent of total savings from other inter-
temporal or bequest components.
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insurance markets may be incomplete. We find naifstgnt evidence that either
formal or informal savings serve as important siing mechanisms for the
household’

5.5 Crop storage

Crop stores in the form of rice, maize, potatoeas, ehay also act as a form of
precautionary savingf Results of the impact of exogenous spatially cevérand
idiosyncratic on the store of crops are preseniéehble 9.

[INSERT TABLE 9 ABOUT HERE]

The results indicate that total crop stores are nesponsive to idiosyncratic or

spatially covariant shocks (Column 1). This ressilitobust to the disaggregation of
spatially covariant and idiosyncratic shocks inteeit constituent components.
Disaggregating by wealth group we find that for diedwealth groups (Column 3),

exogenous economic shocks together with idiosymctatinsurable shocks serve to
deplete household crop stores. Given that exogeaooisomic shocks include price
falls then it is not surprising that households magd to sell more crops to their local
intermediary in the event of such a shock. For bBbokls that suffered an

idiosyncratic uninsurable shock, risk-coping mayn@y require that more harvest is
domestically consumed to offset the financial limesirred. Exogenous natural shocks
deplete the crop stores of households in the higieslth group (Column 4).

Overall, we find some evidence that crop storesdea@/n down in times of financial
stress from uninsurable exogenous and idiosynclagges and thus appear to serve
precautionary savings purposes. Given that anecéwetdence suggests that rural
Vietnamese households do not have the means ® Istge quantities of their crops
(due to the small scale of their production andck lof storage facilities), it is not
surprising that we find no evidence that crop st@e used a risk-coping mechanism
for the poor.

5.6 Household Borrowing

Finally, we turn our attention to rural credit meaik (both informal and formal) and
test whether the existence of credit instrumentan@mative assets) serves as a risk-
coping mechanism for rural Viethamese householdxoAling to Dercon (2002),
credit and insurance markets in developing econ®naiee typically absent or
incomplete, either for good theoretical reasonsasra result of bad policy (for
surveys, see Bell (1988) or Besley (1994, 1995ypidally, consumption loans are
also rare. We use a fixed effects estimation toesgthe total outstanding household
loan amounts against measures of spatially covaaad idiosyncratic shocks to
determine whether the household resorts to bormwm facilitate consumption
smoothing when faced with adverse income shocks.résults are presented in Table
10.

[INSERT TABLE 10 ABOUT HERE]

%" The results for formal and informal savings arepresented but are available on request.

% park (2005) finds that the joint nature of prodtuttand savings decisions limits the income loss
associated with risk-coping, and the desire toestwain can explain why subsistence households are
frequently net purchasers but rarely net sellergrain.
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We find that total household loan amounts are patit and significantly responsive

to adverse income shocks, indicating that housshiolctease borrowing in times of
financial hardship (Column 1). We disaggregate iineshocks into their constituent
components and find that both exogenous and idaratio shocks are associated with
higher levels of borrowing (Column 2). A furthersdggregation of income shocks
suggests that all types of shocks significantlyease household borrowing (Columns
3 and 4). It appears that rural Viethamese houdshatsort to increasing their
borrowings in times of financial stress. We do fiatl any evidence that formal

insurance claims or external transfers help to basseholds’ debt burden.

Recovery from previous income shocks serves tocethe outstanding loan amount
of the household and this result is robust to Essifications of income shock and
associated interaction terms. Lifecycle effectso adgppear dominant whereby a
curvilinear relationship exists between househo#&hs outstanding and the age of the
household head. Disaggregating by wealth groupingethat the reliance on credit in
times of financial hardship is most characteristicwealthier households who are
more likely to have access to credit than poorerskbolds’

6. Conclusion

In this paper, we examine the consequences oforiskouseholds ex post behaviour
by examining both the consumption and asset deplegsponses of households to
the incidence of adverse income shocks. We begitelvgloping a theoretical model

which predicts that in the presence of completeirsasce markets households will

insure against idiosyncratic risk and precautiorsaye to protect against uninsurable
spatially covariant risk. We test the hypothesegppsed by our model using a unique
panel dataset of rural Viethamese households ®mp#riod 2006 to 2010. Vietham

represents an interesting illustrative case stushengthe recent development of

formal rural financial markets, which has signiiitlg increased access to formal
financial products by rural households, coupledwithigh incidence level of adverse
income shocks. To our knowledge this is the firsipgical case study which has

considered the ex post responses of householdedatime income shocks where
information on both formal insurance and savingsruments is available.

We begin by analysing the extent to which householdanage to smooth
consumption over time. We categorize shocks assydicratic and exogenous
spatially covariant shocks with the former insuealnl formal financial markets and
the latter non-insurable, thereby creating a thexalemotive for precautionary saving.
Our results suggest that the ability of househwoidsiral Vietham to cope when faced
with adverse income shocks is highly correlatedhlieir level of total liquid assets
and their levels of income and wealth.

We follow our consumption smoothing analysis byrexang whether liquid asset
holdings in the form of savings stocks, livestockdmgs, crop stores and borrowings
are directly responsive to adverse shocks theredsying precautionary savings
purposes. A key component of our analysis focusethe distinctive role of formal
insurance claims in smoothing household consumptiorthe face of adverse

? The disaggregation by wealth group is not preskedige to space constraints but the results are
available on request.
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idiosyncratic insurable income shocks. We also icenswhether external transfers
act as an important risk-coping mechanism in tle faf spatially covariant natural
shocks.

Overall, our results suggest that households dephetir total stock of liquid assets in
response to exogenous economic shocks and idiaisarsurable shocks. Financial
savings, particularly cash and gold held at hom@samportant buffers in the face of
spatially covariant natural shocks. Idiosyncratioeks also impact on the stock of
total savings but to a lesser extent than for emoge shocks. This is consistent with
our hypothesis that households insure against ydmatic risk but require
precautionary savings to smooth consumption in dtent of spatially covariant
uninsurable losses. Insurance markets appear yoaplamportant role in easing the
depletion of livestock holdings in response to sgiacratic shocks while external
transfers are important for risk-coping in the fadenatural disasters. We also find
evidence, however, that insurance markets do nigtdaver idiosyncratic risks. This
is evidenced by savings (especially cash/gold sjopéaying an important role in
consumption smoothing in the event of idiosyncratiocks, even when controlling
for insurance claims. Borrowing is increased wheyudeholds are faced with
idiosyncratic and spatially covariant shocks, pattrly for wealthy households.
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Tables

Table 1: Explanatory Variables and descriptions

Explanatory Variable

Description

Exogenous: Spatially Covariant
Natural Shock

Exogenous: Economic Shock

Idiosyncratic: Insurable Shock

Idiosyncratic: Uninsurable Shock

Transfers

Insurance Claim

Income

Household Size
Education of Household Head

Gender of Household Head
Age of Household Head
Wealth

Recovered from Prior Shocks

Dummy variable indicating whether the household saffered a
spatially covariant natural income shock. Shockduite floods,
landslides, typhoons, storms, droughts, pest iafiest, crop disease
and avian flu.

Dummy variable indicatiigether the household has suffered an
exogenous economic shock. Shocks include changesom price,
changes in key input prices, changes in pricesoofl for other
essential commodities consumed.

Dummy variable imdicg whether the household has suffered an
idiosyncratic insurable income shock. Shocks inelibhess, injury
or death of a family member.

Dummy variableigating whether the household has suffered an
idiosyncratic  uninsurable income shock. Shocks udel
unemployment, unsuccessful investment, loss of ,land
crime/robbery/theft, divorce, family disputes.

Dummy variable indicating whether the datwld has received
external income transfers from government and/omilfa
members/relatives (public/private sources).

Dummy variable indicating whethkee thousehold has made an
insurance claim and received funds in compensaftlaims are
restricted to health and life insurance.

Household income — includes income from fasm activities and
income from the sale of assets. Excludes insurgnemium paid.
(2010 mean = 80991 VND, 2010 std deviation=13005DY

Total number of household members.

1 "Cannot read ancdeWrit
2 "Can read & write but did not finish primary sciib
3 "Finished primary school"

4 "Finished lower secondary school"
5 "Finished upper secondary school”

6 "Third Level"

Dummy variable (1 Malegethale).

Measured in years.

Total household wealth constructed using fixed tagakies (land),
liquid asset values (livestock, savings, crop ®preousing values ,
equipment and machinery and consumer durables.id igset

values are excluded for the purposes of the arsalysi

(2010 mean = 351658 VND, 2010 std deviation=1365088)

Dummy variable indiggtivhether the household has recovered
from a prior income shock in the previous time péri

Table 2a: Household Shocks and Recovery Statistics

2008 2008 2010 2010
Shock % Households % Recovered % Households %ovie s
Any Shock 56% 45% 50% 53%
Spatially covariant only 73% 48% 71% 57%
Idiosyncratic only 13% 49% 13% 38%
Both 13% 30% 16% 60%
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Table 2b: Income Shocks, Recovery and Voluntaryrnsce coverage

2008 2008 2008 2010 2010 2010

Wealth Wealth Wealth Wealth Wealth Wealth

Group 1 Group 2 Group 3 Group 1 Group 2 Group 3

(Lowest) (Mid) (High) (Lowest) (Mid) (High)
Shock 57% 61% 51% 50% 55% 47%
Recovered 41% 49% 47% 44% 52% 62%
Insured 32% 41% 59% 30% 52% 69%
Table 3a: Household Liquid Asset Holdings by % eoiudeholds

Savings Livestock Crops Loans

2006 61% 7% 71% 54%
2008 52% 68% 69% 41%
2010 72% 69% 69% 45%

Table 3b: Household average asset changes betWwéérad 2008 (‘000 VND)

Save Save Live Live Crops Crop Loan Loan
No Shock  Shock No Shock  Shock No Shock  Shock NiSh Shock
Change | 3,482 -1,078 5,755 8,053 1,890 3,787 23 63,90

Table 3c: Household average asset changes betWw@8rmad 2010 (‘000 VND)

Save Save Live Live

Crops Crop

Loan

Loan

No Shock
7,923

Shock
3,715

No Shock  Shock

Change -1,054 -1,903

No Shock  Shock
-2,902 -1,859

NmzISh Shock
181,7 2,103

Table 4: Household Insurance in 2010

Total Volunt. Farm Fire

Life Social Health

Educat. Other

61% 84% 1% 0%
20% 20% 0% 0%

% with ins.
% claiming

9%
2%

8%
9%

12%
11%

15% 61%
92% 0%
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Table 5a: Results of sample median tests for tiierdhce between actual and predicted consumpti@008

Overall Nolnsur. WithInsur. <Med Save >Med <Med Live >Med <Med >Med <Med >Med

Save Live Crop Crop Income Income
No Shock | 6.393***
(1764)

Any -3.67*** -2.63*** -0.12 -3.05%** -2.17* -2.74%** -2.39%* -5.90%** 0.86 -3.56%**  -3,14***
Shock (281) (153) (45) (210) (61) (174) (107) (192) (89) (157) (124)
Exog:

Natural/ 0.29 -1.65* -0.27 2.07* 1.60 -0.24 1.54 -1.97** 3.50%** 1.59 0.66
Economic (229) (125) (34) (173) (49) (137) (92) (161) (68) (125) (104)
Idio:
Insurable/ -1.03 -2.29%** 0.93 -0.10 -0.767 0.32 -1.82** -0.18 -1.52 -1.40 -0.55
Non-insur (112) (67) (19) (82) (25) (75) (38) (70) (42) (64) (48)
Table 5b: Results of sample median tests for tfierdhce between actual and predicted consumpti@910
Overall No Insur. With <Med >Med <Med Live >Med Live <Med >Med <Med >Med
Insur. Save Save Crop Crop Income Income
No shock 0.13
(1928)
Shock -1.03 -1.76* 0.213 -0.73 -0.77** 0.15 -1.98** -0.54 -2.82** -4 .85%** -1.65*
(117) (53) (23) (90) (24) (83) (34) (75) (42) (59) (58)

Exog:

Natural/ -1.77* -0.81 -1.02 -0.91 -1.81* -1.55 0.11 -0.95 -1.92* -3.31%* -2.63***
Economic (74) (30) a7 (56) (16) (48) (26) (40) (34) (34) (40)

Idio:

Insurable/ -2.89* -1.00 2.09** -2.93%** -1.79* -1.24 -1.80* -2.36** -1.69* -4.78** -2.506**
Non-insur (73) (37) (10) (57) (14) (51) (22) (49) (24) (38) (35)

Notes for 5a and 5b: A shock is defined as having suffered an incorse tif greater than 25 per cent of 2008 and 2010ammcome respectively.
*** indicates significance at the 1% level, ** inthtes significance at the 5% level, * indicatesigicance at the 10% level.
The number of observations are presented in pasisth
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Table 6: Fixed effects estimates of the impachobme shocks on Total Liquid Asset

Holdings
@ @) ©) 4 ®) (6)
Levels Levels Levels Levels Interaction:  Interaction:
Insurance Transfers
Income Shock -0.1661***
(0.0508)
Exogenous Shock -0.0986**
(0.0497)
Exogenous: -0.0365 -0.0343 -0.0329 -0.0055
Natural Shock (0.0501) (0.0503) (0.0503) (0.0761)
Exogenous: -0.1854* -0.1860* -0.1831* -0.1852*
Economic Shock (0.0996) (0.0996) (0.0997) (0.0998)
Idiosyncratic Shock -0.1601*** -0.1527***
(0.0556) (0.0558)
Idiosyncratic: -0.1339**  -0.1551**  -0.1339*
Insurable Shock (0.0604) (0.0629) (0.0604)
Idiosyncratic: -0.0720 -0.0705 -0.0711
Uninsurable Shock (0.0961) (0.0962) (0.0962)
Transfers 0.0222 0.0244 0.0200 0.0192 0.0198 0.0358
(0.0431) (0.0431) (0.0431) (0.0431) (0.0431) (0.0548)
Transfers* -0.0413
Natural Shock (0.0792)
Insurance Claim -0.0964 -0.0958 -0.0923 -0.0917 -0.1237* -0.0922
(0.0720) (0.0722) (0.0724) (0.0723) (0.0772) (0.0723)
InsuranceClaim* 0.1587
Insurable Shock (0.1748)
Income 0.0015***  0.0015*** 0.0015*** 0.0015*** 0.0015*** 0.0015***
(0.0003) (0.0003) (0.0003) (0.0003) (0.0003) (0.0003)
Wealth 0.0369***  0.0377*** 0.0375*** 0.0373*=** 0.0382*** 0.0373**
(0.0130) (0.0129) (0.0130) (0.0130) (0.0130) (0.0130)
Household Size 0.0397* 0.0403* 0.0407* 0.0402* 0.0402* 0.0403*
(0.0220) (0.0220) (0.0220) (0.0220) (0.0221) (0.0221)
Education Head 0.0128 0.0135 0.0141 0.0140 0.0144 0.0141
(0.0213) (0.0213) (0.0213) (0.0213) (0.0213) (0.0212)
Age Head 0.0443* 0.0426* 0.0427* 0.0427* 0.0427* 0.0428*
(0.0231) (0.0232) (0.0231) (0.0232) (0.0231) (0.0232)
Age Squared Head -0.0004** -0.0004** -0.0004** -0.0004** -0.0004** -0.0004**
(0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002)
Recovered from 0.0842 0.0537 0.0207 0.0146 0.0129 0.0146
Shock (0.0543) (0.0516) (0.0523) (0.0524) (0.0526) (0.0524)
Time Dummies Yes Yes Yes Yes Yes Yes
Constant 7.8827**  7.9036*** 7.8867*** 7.8860*** 7.8819*** 7.8744%**
(0.6502) (0.6531) (0.6525) (0.6538) (0.6512) (0.6545)
Overall R 0.1528 0.1531 0.1538 0.1533 0.1533 0.1533
N 5775 5775 5775 5775 5775 5775
Standard errors Clustered Clustered Clustered Clustered Clustered Clustered
(H'hold) (H'hold) (H’hold) (H'hold) (H’hold) (H’hold)

Standard errors are given in parenthesis. *** jaths significance at the 1% level, ** indicates
significance at the 5% level, * indicates significa at the 10% level.
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Table 7: Fixed effects estimates of the impactnabme shocks on Total Livestock

Holdings
@ @) ©) 4 ®) (6)
Levels Levels Levels Levels Interaction:  Interaction:
Insurance Transfers
Income Shock -0.0344
(0.0733)
Exogenous Shock 0.0230 -
(0.0664)
Exogenous: 0.0015 0.0007 0.0066 0.1061
Natural Shock (0.0658) (0.0658) (0.0656) (0.1053)
Exogenous: 0.0496 0.0534 0.0639 0.0572
Economic Shock (0.1476) (0.1486) (0.1488) (0.1486)
Idiosyncratic Shock -0.1537*  -0.1551*
(0.0824) (0.0823)
Idiosyncratic: -0.1839**  -0.2657***  -0.1811*
Insurable Shock (0.0914) (0.0958) (0.0914)
Idiosyncratic: -0.0694 -0.0636 -0.0623
Uninsurable Shock (0.1267) (0.1264) (0.1271)
Transfers 0.0226 0.0243 0.0262 0.0264 0.0271 0.0957
(0.0667) (0.0667) (0.0663) (0.0664) (0.0431) (0.0868)
Transfers* -0.1502
Natural Shock (0.1178)
Insurance Claim -0.2794** -0.2808** -0.2817** -0.2811**  -0.3979**  -0.2815**
(0.1216) (0.1217) (0.1217) (0.1218) (0.1362) (0.1217)
InsuranceClaim* 0.6319**
Insurable Shock (0.2698)
Income -0.0002 -0.0002 -0.0002 -0.0002 -0.0002 0.0002
(0.0003) (0.0003) (0.0003) (0.0003) (0.0003) (0.0003)
Wealth 0.0078 0.0096 0.0094 0.0094 0.0138 0.0090
(0.0215) (0.0215) (0.0215) (0.0215) (0.0214) (0.0215)
Household Size 0.0841** 0.0846** 0.0845** 0.0841* 0.0848** 0.0846**
(0.0358) (0.0358) (0.0358) (0.0358) (0.0355) (0.0358)
Education Head -0.0379 -0.0374 -0.0376 -0.0377 -0.0341 -0.0379
(0.0356) (0.0355) (0.0355) (0.0355) (0.0354) (0.0355)
Age Head 0.0372 0.0339 0.0336 0.0324 0.0303 0.0319
(0.0293) (0.0296) (0.0296) (0.0298) (0.0295) (0.0297)
Age Squared Head -0.0004 -0.0003 -0.0003 -0.0003 -0.0003 -0.0003
(0.0003) (0.0003) (0.0003) (0.0003) (0.0003) (0.0003)
Recovered from 0.0739 0.0614 0.0723 0.0721 0.0646 0.0710
Shock (0.0771) (0.0729) (0.0721) (0.0720) (0.0720) (0.0720)
Time Dummies Yes Yes Yes Yes Yes Yes
Constant 5.7137** 5,7801*** 5.7959*** 5.8334*** 5.847*** 5.8023***
(0.8142) (0.8200) (0.8187) (0.8224) (0.8169) (0.8227)
Overall R 0.2276 0.2300 0.2295 0.2300 0.2294 0.2291
N 4377 4377 4377 4377 4377 4377
Standard errors Clustered Clustered Clustered Clustered Clustered Clustered
(H'hold) (H'hold) (H’hold) (H'hold) (H’hold) (H’hold)

Standard errors are given in parenthesis. *** jaths significance at the 1% level, ** indicates
significance at the 5% level, * indicates significa at the 10% level.
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Table 8: Fixed effects estimates of the impachobme shocks on Total Savings

@ 2 ©) 4 ®) (6)
Levels Levels Levels Levels Interaction:  Interaction:
Insurance Transfers
Income Shock -0.2427***
(0.0703)
Exogenous Shock -0.1909***, -
(0.0675)
Exogenous: -0.1945**  .0.1925***  -0.1927***  -0.3339***
Natural Shock (0.0654) (0.0657) (0.0656) (0.1016)
Exogenous: -0.0737 -0.0670 -0.0672 -0.0814
Economic Shock (0.1497) (0.1496) (0.1496) (0.1486)
Idiosyncratic Shock -0.1372*  -0.1371*
(0.0773) (0.0772)
Idiosyncratic: -0.1557* -0.1538* -0.1544*
Insurable Shock (0.0914) (0.0853) (0.0817)
Idiosyncratic: -0.0008 -0.0008 -0.0010
Uninsurable Shock (0.1376) (0.1377) (0.1374)
Transfers -0.1334** -0.1323** -0.1302** -0.1325** -0.1326**  -0.2056***
(0.0604) (0.0604) (0.0603) (0.0600) (0.0600) (0.0729)
Transfers* 0.2063*
Natural Shock (0.1095)
Insurance Claim -0.1792** -0.1782** -0.1751** -0.1745** -0.1719** -0.1700**
(0.0873) (0.0873) (0.0873) (0.0873) (0.0889) (0.0872)
InsuranceClaim* -0.0135
Insurable Shock (0.2363)
Income 0.0021***  0.0021*** 0.0021*** 0.0021*** 0.0021*** 0.00271***
(0.0003) (0.0003) (0.0003) (0.0003) (0.0003) (0.0003)
Wealth 0.0185 0.0192 0.0192 0.0190 0.0190 0.0187
(0.0204) (0.0205) (0.0205) (0.0205) (0.0205) (0.0205)
Household Size 0.0122 0.0119 0.0118 0.0114 0.0112 0.0110
(0.0307) (0.0307) (0.0308) (0.0307) (0.0308) (0.0308)
Education Head 0.0284 0.0296 0.0295 0.0292 0.0292 0.0289
(0.0283) (0.0284) (0.0285) (0.0284) (0.0284) (0.0284)
Age Head 0.0363 0.0337 0.0338 0.0336 0.0336 0.0330
(0.0354) (0.0357) (0.0372) (0.0355) (0.0355) (0.0354)
Age Squared Head -0.0003 -0.0003 -0.0003 -0.0003 -0.0003 -0.0003
(0.0003) (0.0003) (0.0003) (0.0003) (0.0003) (0.0003)
Recovered from 0.1119 0.0731 0.0719 0.0658 0.0660 0.0613
Shock (0.0755) (0.0696) (0.0681) (0.0680) (0.0681) (0.0680)
Time Dummies Yes Yes Yes Yes Yes Yes
Constant 7.8988***  7.9540*** 7.9537*** 7.9650*** 7.9661*** 8.0362***
(1.0276) (1.0371) (1.0375) (1.0327) (1.0331) (1.0300)
Overall R 0.1974 0.1986 0.1980 0.1974 0.1973 0.1956
N 3791 3791 3791 3791 3791 3791
Standard errors Clustered Clustered Clustered Clustered Clustered Clustered
(H'hold) (H'hold) (H’hold) (H'hold) (H’hold) (H’hold)

Standard errors are given in parenthesis. *** iaths significance at the 1% level, ** indicates
significance at the 5% level, * indicates significa at the 10% level.
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Table 8a: Fixed effects estimates of
Cash/Gold Held at Home

the impactadferse income shocks on

@ @) ©) 4 ®) (6)
Levels Levels Levels Levels Interaction:  Interaction:
Insurance Transfers
Income Shock -0.2533***
(0.0725)
Exogenous Shock -0.1736**. -
(0.0698)
Exogenous: -0.1646**  -0.1602** -0.1602*  -0.2940%***
Natural Shock (0.0691) (0.0692) (0.0692) (0.1063)
Exogenous: -0.2077 -0.1923 -0.1921 -0.2087
Economic Shock (0.1416) (0.1411) (0.1411) (0.1416)
Idiosyncratic Shock -0.1999**  -0.1980**
(0.0817) (0.0815)
Idiosyncratic: -0.2246*  -0.2257**  -0.2219*
Insurable Shock (0.0883) (0.0918) (0.0881)
Idiosyncratic: -0.0111 -0.0111 -0.0098
Uninsurable Shock (0.1519) (0.1520) (0.1513)
Transfers -0.2086*** -0.2093***  -0.2102** -0.2132*** -0.2131*** -0.2764***
(0.0637) (0.0636) (0.0634) (0.0628) (0.0628) (0.0771)
Transfers* 0.1879*
Natural Shock (0.1167)
Insurance Claim -0.1663* -0.1613* -0.1595* -0.1583* -0.1600* -0.1538*
(0.0896) (0.0895) (0.0895) (0.0893) (0.0953) (0.0894)
InsuranceClaim* 0.0086
Insurable Shock (0.2169)
Net Income 0.0012***  0.0012*** 0.0012**=* 0.0012*==* 0.0012**=* 0.0012**=*
(0.0003) (0.0003) (0.0003) (0.0003) (0.0003) (0.0003)
Net Wealth -0.0109 -0.0100 -0.0101 -0.0104 -0.0104 -0.0106
(0.0217) (0.0218) (0.0218) (0.0220) (0.0220) (0.0220)
Household Size 0.0142 0.0137 0.0137 0.0128 0.0128 0.0129
(0.0283) (0.0283) (0.0283) (0.0283) (0.0283) (0.0283)
Education Head 0.0375 0.0392 0.0389 0.0390 0.0390 0.0378
(0.0290) (0.0291) (0.0290) (0.0290) (0.0290) (0.0290)
Age Head 0.0521 0.0505 0.0503 0.0503 0.0502 0.0492
(0.0403) (0.0405) (0.0404) (0.0401) (0.0401) (0.0399)
Age Squared Head -0.0005 -0.0005 -0.0005 -0.0005 -0.0005 -0.0005
(0.0003) (0.0003) (0.0003) (0.0003) (0.0003) (0.0003)
Recovered from 0.1611** 0.1229* 0.1190~ 0.1084 0.1082 0.1023
Shock (0.0782) (0.0782) (0.0712) (0.0709) (0.0709) (0.0713)
Time Dummies Yes Yes Yes Yes Yes Yes
Constant 0.8696 0.8857 0.9034 0.9067 0.9058 0.9842
(1.1510) (1.1510) (1.1579) (1.1494) (1.1490) (1.1443)
Overall R 0.1089 0.1086 0.1084 0.1084 0.1085 0.1087
N 3292 3292 3292 3292 3292 3292
Standard errors Clustered Clustered Clustered Clustered Clustered Clustered
(H'hold) (H'hold) (H’hold) (H'hold) (H’hold) (H’hold)

Standard errors are given in parenthesis. *** jaths significance at the 1% level, ** indicates
significance at the 5% level, * indicates significa at the 10% level.
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Table 9: Fixed effects estimates of the impact @fease income shocks on Crop
Stores

1) 2 ©) 4
Levels Lowest Wealth Middle Wealth Highest Wealth
Group Group Group
Levels Levels Levels
Income Shock -0.0650
(0.0411)
Exogenous: -0.0561 0.0525 -0.1824**
Natural Shock (0.0632) (0.0601) (0.0795)
Exogenous: -0.0496 -0.2835** 0.0881
Economic Shock (0.1731) (0.1355) (0.1163)
Idiosyncratic: -0.1234 0.0456 0.0121
Insurable Shock (0.0896) (0.0699) (0.0969)
Idiosyncratic: 0.2674* -0.3639*** -0.2239
Uninsurable Shock (0.1420) (0.1312) (0.1515)
Transfers -0.1220*** -0.1125* -0.1204* -0.1252
(0.0394) (0.0649) (0.0661) (0.0781)
Insurance Claim 0.0101 -0.0533 0.0254 -0.1350
(0.0602) (0.1017) (0.0926) (0.1123)
Net Income 0.0003 0.0016 0.0006 0.0002
(0.0002) (0.0015) (0.0005) (0.00002)
Net Wealth 0.0064 0.0619** 0.0013 0.0456*
(0.0113) (0.0248) (0.0199) (0.0282)
Household Size 0.0574*** 0.0704* 0.0680** 0.0350
(0.0178) (0.0360) (0.0274) (0.0303)
Education Head 0.0216 0.0568** -0.0022 -0.0210
(0.0172) (0.0244) (0.0314) (0.0386)
Age Head -0.0034 -0.0088 0.0346 -0.0116
(0.0139) (0.0194) (0.0422) (0.0171)
Age Squared Head 0.0001 0.0002 -0.0002 0.0001
(0.0001) (0.0002) (0.0004) (0.0002)
Recovered from -0.0235 -0.0154 -0.1120* -0.0513
Shock (0.0430) (0.0720) (0.0582) (0.0779)
Time Dummies Yes Yes Yes Yes
Constant 6.8492*** 5.9282*** 5.9890*** 7.3414%**
(0.4166) (0.6125) (1.2021) (0.5517)
Overall R 0.0966 0.0858 0.1109 0.1446
N 4267 1532 1546 1189
Standard errors Clustered Clustered Clustered Clustered
(H’hold) (H’hold) (H’hold) (H’hold)

Standard errors are given in parenthesis. *** iaths significance at the 1% level, ** indicates
significance at the 5% level, * indicates significa at the 10% level.
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Table 10: Fixed effects estimates of the impacaaierse income shocks on Total

Borrowing
@ @) ©) 4 ®) (6)
Levels Levels Levels Levels Interaction:  Interaction:
Insurance Transfers
Income Shock 1.0729%**
(0.1610)
Exogenous Shock 0.8778*** -
(0.1628)
Exogenous: 0.6552***  0.6548*** 0.6566*** 0.6399**
Natural Shock (0.1635) (0.1636) (0.1637) (0.2609)
Exogenous: 0.8995***  (0.8971*** 0.9012*** 0.8967***
Economic Shock (0.3375) (0.3375) (0.3377) (0.3375)
Idiosyncratic Shock 0.9035*** (0.8827***
(0.1717) (0.1716)
Idiosyncratic: 0.9009***  0.8709***  (0.9008***
Insurable Shock (0.1872) (0.1993) (0.1872)
Idiosyncratic: 0.5703* 0.5728* 0.5699*
Uninsurable Shock (0.3254) (0.3255) (0.3255)
Transfers 0.2355 0.2224 0.2348 0.2351 0.2360 0.2268
(0.1460) (0.1464) (0.1468) (0.1469) (0.1468) (0.1872)
Transfers* 0.0213
Natural Shock (0.2871)
Insurance Claim 0.0100 0.0176 0.0014 -0.0022 -0.0496 -0.0019
(0.2323) (0.2321) (0.2325) (0.2328) (0.2524) (0.2329)
InsuranceClaim* 0.2292
Insurable Shock (0.5418)
Net Income 0.0010~ 0.0010* 0.0010~ 0.0010* 0.0010* 0.0010*
(0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006)
Net Wealth 0.0428 0.0411 0.0400 0.0396 0.0409 0.0396
(0.0407) (0.0407) (0.0408) (0.0408) (0.0409) (0.0408)
Household Size 0.0794 0.0766 0.0762 0.0783 0.0782 0.0783
(0.0708) (0.0707) (0.0709) (0.0710) (0.0710) (0.0710)
Education Head 0.0244 0.0217 0.0194 0.0192 0.0199 0.0192
(0.0620) (0.0620) (0.0622) (0.0621) (0.0621) (0.0621)
Age Head 0.1001 0.1088* 0.1088* 0.1101* 0.1100* 0.1100*
(0.0667) (0.0654) (0.0656) (0.0655) (0.0655) (0.0655)
Age Squared Head -0.0013** -0.0014** -0.0014** -0.0014** -0.0014** -0.0014**
(0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006)
Recovered from -0.6636***  -0.5701**  -0.4535**  -0.4453** -0.4480** -0.4453**
Shock (0.1804) (0.1729) (0.1609) (0.1732) (0.1734) (0.1732)
Time Dummies Yes Yes Yes Yes Yes Yes
Constant 1.3507 1.1492 1.2196 1.1815 1.1723 1.1881
(1.8494) (1.8102) (1.8191) (1.8187) (1.8184) (1.8203)
Overall R 0.0645 0.0648 0.0635 0.0629 0.0633 0.0629
N 6132 6132 6132 6132 6132 6132
Standard errors Clustered Clustered Clustered Clustered Clustered Clustered
(H'hold) (H'hold) (H’hold) (H'hold) (H’hold) (H’hold)

Standard errors are given in parenthesis. *** jaths significance at the 1% level, ** indicates
significance at the 5% level, * indicates significa at the 10% level.
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Appendix

Table Al: The likelihood of recovery from shock

Dependent variable: Recovered from current shock
Time 2008 2010
Exogenous: Natural 0.2727* 0.2532
Shock (0.1614) (0.1665)
Exogenous: Economig -0.6319*** 0.6989***
Shock (0.1817) (0.2186)
Idiosyncratic: -0.3965*** -0.3311**
Insurable Shock (0.1500) (0.1452)
Idiosyncratic: Non- -0.0266 0.0478
insurable Shock (0.1661) (0.0986)
Number of shocks -0.3324*** -0.1888**
suffered (0.0810) (0.0748)
Recovered from prior 0.0487 0.0478
shock (0.0952) (0.0986)
% Income Lost 0.0054 -1.8346***
(0.0062) (0.3209)
Stock Of Savings 0.1262* 0.0879
Dummy (0.0928) (0.0991)
Livestock Dummy 0.2615** 0.1388
(0.1222) (0.1143)
Voluntary Insurance 0.1934** 0.2094**
Dummy (0.0967) (0.0991)
Borrowings Dummy 0.0278 -0.0328
(0.0847) (0.0893)
Crop Stores Dummy -0.0299 -0.0548
(0.1191) (0.1206)
Total Wealth (VND) 0.0465 0.0486*
(0.0482) (0.0288)
Income (VND) 0.0002 -0.0002
(0.0011) (0.0006)
Age of Household -0.0167 0.0042
Head (0.0199) (0.0237)
Age of Household 0.0002 -0.0000
Head Squared (0.0002) (0.0002)
Gender of Household -0.0628 0.0600
Head (1Male, (0.1078) (0.1214)
OFemale)
Education Level of 0.1784*** 0.1375*
Household Head (0.0469) (0.0548)
Size of Household — 0.0064
Number of members (0.0248)
Regional Dummies Yes Yes
Constant -0.3755 0.2731
(0.6583) (0.7092)
N 1,147 1023

Note: Robust standard errors are presented in paresitdedummy variable representing a shock from
the death of a family member was dropped from lestimations.

*** indicates significance at the 1% level, ** inthtes significance at the 5% level, * indicates
significance at the 10% level.
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Table A2: The likelihood of voluntary insurance ghase

Dependent variable: Purchased Voluntary Insurance
Time 2008 2010
Exogenous: Natural 0.2996** 0.2099
Shock (0.1310) (0.1404)
Exogenous: Economig 0.5389*** -0.0531
Shock (0.1678) (0.2201)
Idiosyncratic: 0.2011 0.0296
Insurable Shock (0.1325) (0.1352)
Idiosyncratic: 0.1130 0.0410
Uninsurable Shock (0.1560) (0.1720)
Number of shocks -0.2464*** -0.0872
suffered (0.0844) (0.0844)
Recovered from prior 0.0375 0.0837
shock (0.0820) (0.0885)
Stock Of Savings 0.2241** 0.3469***
Dummy (0.0690) (0.0686)
Livestock Dummy -0.0383 0.0740
(0.0798) (0.0746)
Borrowings Dummy -0.0772 0.1266*
(0.0644) (0.0648)
Crop Stores Dummy -0.0723 0.1097
(0.0805) (0.0807)
Total Wealth (VND) 0.1115%* 0.1861**
(0.0194) (0.0171)
Income (VND) 0.0007** 0.0005**
(0.0003) (0.0002)
Age of Household -0.0225 0.0012
Head (0.0149) (0.0159)
Age of Household 0.0000 -0.0001
Head Squared (0.0001) (0.0001)
Gender of Household -0.1453* 0.0524
Head (1Male, (0.0780) (0.0819)
OFemale)
Education Level of 0.1891*** 0.2193***
Household Head (0.0359) (0.0392)
Size of Household — 0.0888*** 0.0564***
Number of members (0.0192) (0.0200)
Regional Dummies Yes Yes
Constant -0.4540 -2.1554***
(0.4285) (0.4533)
N 2045 2045

Note: Robust standard errors are presented in parasithes

*** indicates significance at the 1% level, ** inthites significance at the 5% level, * indicates
significance at the 10% level. A dummy variableresgnting a shock from the death of a family
member was dropped from both estimations.
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Table A3: General Consumption Regression

Dependent Variable

HH Food Expenditure (2006)

HH Food Expenditure (2008)

Income (VND)
Total Wealth (VND)

Borrowings Outstanding
(VND)
Age of Household Head

Age Squared of Household
Head

Gender of Household Head
(0 Female, 1 Male)
Education of Household Heal

Size of Household — Number
of members
Constant

R2
N

0.0025**
(0.0009)
0.0011%+
(0.0002)
0.0004
(0.0004)
11.4816%+
(3.8165)
-0.1159%**
(0.0356)
-67.8519*
(30.6543)
27.5367++
(8.2061)
41.8074%%
(7.9954)
-132.8858%*
(112.0746)
0.1624
2044

0.0022**
(0.0005)
-0.0001*
(0.0001)
-0.0014*
(0.0008)

30.384*
(7.3629)
-0.2728%%
(0.0656)
40.5599
(38.2358)
117.086*+
(16.8068)
72.2591 %+
(8.8777)
-772.1188%*
(214.726)
0.1595
2045

Note: Robust standard errors are presented in parasithes
*** indicates significance at the 1% level, ** inthtes significance at the 5% level, * indicates

significance at the 10% level.
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Derivation of savingslevel A:
First order condition for savings from equation (3):
A:U' (W —A) = B +1r)EU'(@W + A(1 + #) — 7 + I — I6E[7])

Rewriting and setting (1 + r) = 1 and# = 0 for simplicity gives:
UW—A)—EU@W+A—-1-Dj—I6E[§]) =0

A_ssuming full insurance coverage for idiosyncrai& I = 1 and actuarially fair insuranage= 1
%@s/— A) — EU'(@W + A — E[7]) = 0
Taking a second order Taylor expansio/ofW — A) andEU'(&W + A — E[y]) about W gives:
U'(W)—U"(W)A + % U (W)A2

—E(lUW)Y)+U"W)YW(@—-1)—E[y]+4)

+%U”’(W)(W(& - 1) - E[7] +A)2] =0

Separately expandindgV (& — 1) — E[7] + A)? gives:
W2(@—-1)2 - 2w (a — DE[7] + 2w (@ — DA + E[7]> + A2 — 2E[7]A

Applying expansion directly into Taylor series apgmation gives:

U'(W)—U"(W)A + % U (W)A2
—ElUw) + 0" W)W (@ -1) — E[] + A) +%U”’(W)(W2(€r —1)2
—2W (@ - DE[§] + 2w (@ — 1)A + E[#]? + A% — 2E[7]A)| = 0

SettingE[7] = y for idiosyncratic risk insurance premium simplfito:
Uw)-U"WwW)A +%U”’(W)A2
—E|lUW)+U" W)W (@—-1)—y+4) +%U”’(W)(W2(& —1)?
—2W@ -y +2W(@—-1DA+y2+ A% =2yA)| =0
Expanding the terms within the expectations opemgiies:
U'(w)—-u"(W)A +%U’”(W)A2 —U'W)-U"WW(a—-1)+U" W)y —-U"(W)A
—%U’”(W)Wz(a — D2+ U"WW(a - Dy —U" W)W (a—1)A

1 1
- EU’”(W)VZ - EU”’(W)A2 +U"(W)yYA=0

Simplifying terms, with terms of idiosyncratic ripkemiumy in brackets gives

—2U"(W)A = U" (W)W (a — 1) —%U”’(W)Wz(a DU W)W (a— 1A

+ [U”(W)y + U WYW (e — 1)y —%U”’(W)yz + U”’(W)yA] =0
Which equates to:
—2U"(W)A — U" (WW (a — 1) —%U”’(W)WZ[(a 124 02] = UM (W)W (a — 1A

1
+ [U”(W)y FUTWOW (@ = Dy =5 U W)y + U”’(W)yA] =0

nr

Dividing across by/'"'gives:
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UII(w) A Ull (W) 1 1 Ulll(w) ) ) 5 UIII(w) 1 A
- UIII(W) - UIII(W) W(a - ) - E UIII(W) w [(a - 1) + O'a] - LI’”—(VV)W(a - )
U”(W) U”’(W) 1 U”’(W) U’”(W) B
UIII(W) ]/ UIII(W) W((X - 1))’ - E UIII(W) yz UIII(W) ]/A - 0

e
Applying the co-efficient of absolute prudenge= —Z,—,O gives:

24 W(a—-1) W?(a—-1)?+02 2
—+ ( ) _W ) a]—W(a—l)A—Z+W(a—1)y—y—+yA=0
® ® 2 ® 2

Gathering terms ofl gives:

24 Wi(a—-1%2+02] W@-1) vy y?
——W-1DA+yA= - +——W(a-1Dy+—=
¢ 2 ¢ ¢ 2

IsolatingA gives:
4—2pW(a —1)+2¢y| 20W?[(a—1)?+0f] —2W(a —1) + 2y — 2oW(a — Dy + ¢y*

A
2¢ 2¢

Approximating4 gives:
20W23[(a — 1)® + 62] = 2W(a — 1) + 2y — 2oW (a — 1)y + @y?

A=
4 —20W(a—1) + 2¢y

Which equates to:
20W262+2pW2(a — 1) = 2W(a — 1) + 2y — 2oW (a — 1)y + @y?

A=
4 —2pW(a —1) + 29y

Which equates to:
20W262 +2W(a— DpW(a—1) —1] = 2W(a — 1) —y[2eW(a — 1) — ¢y — 2]

A=
4 —2pW(a —1) + 29y

As per equation (4) Section 2.
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