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Consumption smoothing in Less-Development Countries
A Puzzle

Felipe Barrera-Osorio
Francisco Pérez-Calle

1. Introduction

This paper presents evidence of household consompsponses to income fluctuations
and shocks by exploiting new panel datasets frooafdgua and Colombia. Although
consumption smoothing has been studied extensiuebgt of the available studies use
data from Asia (for instance, Townsend, 1995; Mohgu995; and Kochar, 1998) or the
United States (Zeldes, 1989; Cochrane, 1991; am@,SI995), only a few studies have
investigated consumption smoothing in Latin Ameri@@racia-Verdu, 2002; and

Skoufias, 2002, both of them for the case of México

Poverty partially stems from households’ inabilityavoid the conversion of transitory
income fluctuations into consumption fluctuationacome fluctuations create and
reinforce poverty through different channels. &ipoor households may employ costly
informal mechanisms such as moneylenders and pawsadb cope with income drops.
Second, some households may have in-kind precautiosavings vulnerable to price
changes (Besley, 1995). Third, households may beefoto deplete their productive
assets in order to protect consumption when thepome decreases. Finally, when
households are unable to protect themselves agagwne fluctuations they may decide
to pursue economic activities with not only low iadion in returns but also a low return
(Rosenzweig and Binswanger, 1993; Morduch, 19951899).

Household’s income fluctuations can be significaartd they may respond to either
macroeconomic or microeconomic events. Macroecoaoguents, such as economic
recessions, have demonstrated the importance bhglisshing poverty related to the

lack of infrastructure and capital investments l(idong assets and human capital) from
poverty caused by changes in current income anducoption. A country can improve

accessibility to services but a household’s prdidgio become or remain poor can still

largely depend on income and consumption fluctuati(see for instance Rodrik, 1999
and Inter-American Development Bank, IDB, 1997)clSis the case for Latin America.

Despite remarkable advances in the provision oflipudervices for poor households

during the last two decades, the recession of 198® induced increases in poverty and
deterioration in the income distribution of the iceg(see IDB, 1998, 1999; and for the
specific case of Colombia, World Bank, 2002).

Income fluctuations at household level can alscekglained by idiosyncratic shocks.
These are shocks that do not co-vary across holgsetamd thus households can
potentially be insured against their negative inpagn consumption. Contrary to
widespread belief, some evidence suggests that theso shocks explain a large part of



income volatility. For instance, with data from iadMorduch (1991, cited in Morduch

1999) estimates that 75-96 percent of the variancéhe logarithm of households’

income remains after removing variation due to geanin average-village income and
average-household income over the study perioddidr concludes that “some of this
idiosyncratic, residual variation is surely measueat error, but even if half of it is error,
substantial idiosyncratic variation still remair{p” 193).

Although income volatility at the household levelsignificant in developing countries,
in general there are no formal instruments avaslabl cope with the fluctuations. In
principle, in well functioning markets the housatisl portfolio to deal with income
fluctuations includes formal financial services amdlfare systems. Households may
access banking services like credit or insuran¢s,Ahey may also self-insure by means
of savings or employself-protection While market insurance and self-insurance
reallocate resources from a good state to a b&el s&lf-protection lowers the probability
of a bad outcome (Gill and llahi, 2000; Ehrlich @etker, 1972).

In practice, most households in developing coustt@ve limited access to capital
markets and welfare systems, if such systems existl. Interestingly, our empirical
results from two developing countries like Colombamd Nicaragua show that
households avoid income fluctuations translating iconsumption fluctuations. These
findings, which are in line with findings in Mexiday Garcia-Verdu (2002) and Skoufias
(2002), are a puzzle. How do households avoid dlatocdbn in consumption in countries
with incomplete markets and market failures? lkitere on informal insurance provides
some clues for such a paradox. Households emplaicha set of institutions and
mechanisms to avoid consumption fluctuations thatlude transfers from family
members, rotating savings and moneylenders (selastance Besley, 1995), increasing
labor supply (Kochar, 1998), and taking childrent &tom school (Gaviria, 2001).
Households may also postpone health insurance pagmi® increase short-term
liquidity. As noted by Cochrane (1991), househokslity to smooth consumption over
states of nature has been controversial since megdshows that capital markets are far
from complete. The key source of conflict, accogdito Cochrane, is that informal
institutions, welfare systems and charities aretakgn into account by many as available
tools to protect consumption.

The study of consumption smoothing illustrates teéationship between risk and
poverty. In this paper we present some empiricalexce by estimating the net effect of
the interaction between economic risk, as measbkedeveral different shocks, and
protection. That is, we do not estimate incomeatidtly or the specific contribution of
certain risk sharing mechanisms on reducing thktity but we estimate the impact of
the whole risk-sharing portfolio of a householdammsumption fluctuations. We test for
differences in responses across different “groupisindividuals given that different
groups vary in their access to consumption smogthiechanisms or they have different
liquidity constraints.



In the next section we discuss the literature omsamption smoothing. Section three
presents the empirical strategy of the paper aadctdimstruction of the data. Section four
presents the results and section five concludes.

2. Theory and empirical evidence of consumption smagth

The permanent income hypothesis (PIH) of consumptmovides an analytical

framework to explore the relationship between ineand consumption fluctuations. In
essence, the PIH predicts that long-term permameoime determines a household’s
consumption and thus consumption should only regporpermanent shocks in income,
and it should remain stable with transitory shoakther positive or negative. That is,
individuals should smooth consumption when facetth wémporary income fluctuations
(see the classic book of Friedman, 1957).

Subsequent developments of this theory have beeertaken, especially during the last
two decades. Hall (1978) empirically tests for gresence of consumption smoothing.
He estimates the degree of smoothing by estimatgeholds’ responses to fluctuations
based on the following equation:

u'(c) = E[BQA+r)u(C.y)] (1)

where u() is a concave utility functiong, andc,,, are consumption at timeandt +1,
and S and (L+r, ) are the individual discount coefficient and therke& interest rate,

respectively. The intuition behind the equatiostimightforward. Risk-averse individuals
prefer a stable consumption through time suchttf@marginal utility between periods is
equal. This implies that individuals will savetimes of higher than average income, and
will borrow or take savings when income is lowerclsuthat consumption remains
constant. He finds that only current consumptian explain future consumption, and
that real disposable income does not add any valpeedicting future consumption.

Mace (1991) also uses Equation 1 to test consumpigurance using a panel data from
the US Consumer Expenditure Survey. She cannattrdje full insurance hypothesis.
However, in some specifications of the model shects full insurance, but even in these
her estimates are close to the prediction of the&le@hoThe responses of changes in
consumption to changes in income range from 0Q8.0.

The general model (Equation 1) assumes that capisakets and other institutions are
efficient and complete. However, when there is aketafailure, and a market does not
function, this behavior does not hold since savamgl borrowing may be restricted.
Zeldes (1989) provides evidence with microeconodata that differences in access to
capital markets induce different responses to iredionctuations. That is, high-income
individuals with access to the capital market amsdets smooth their consumption
whereas low-income individuals without the access lequid assets cannot smooth their
consumption.



Shea (1995) advances the empirical literature pjuding a variable that capture
predictable income. He uses microeconomic dataditiduals with long-term contracts
(individuals in labor unions), and therefore, healde to construct a measurement of
predictable changes on income. He finds, agaimsthteoretical prediction of Equation 1,
an strong correlation between changes in consumpatiol changes in predictable wages.

In the context of developing countries there arsoaseveral studies that test for
consumption insurance. Townsend (1994) uses tRESAT panel dataset for rural India
and regresses increases in food consumption agdinsincratic income growth. He
finds a remarkable amount of risk sharing. Towns€H@b5) also tests consumption
insurance in Thailand using county (not househdé¥el data. He finds that the
coefficient of consumption growth to idiosyncrat@hanges in income is in the
neighborhood of 0.3, and the proxies for aggreg&igion- or village-level shocks give
an coefficient close to 1, as predicted by theifidurance hypothesis.

In the case of Latin America, Garcia-Verdu (2008jfgrms the test for rural Mexico

using data collected for the evaluationRybgresa a conditional cash transfer program
funded by the government. He finds a coefficient re6pond of the change on
consumption to the change in income of 0.48, rejgdhe hypothesis of full insurance.

In another strand of the literature, instead otingschanges in consumption due to
changes in income, some authors test consumptsponses to different kinds of shocks
(for instance, Mace, 1991; Cochrane, 1991). Heee uhderlying assumption is that

changes in consumption are independent of idiosyitcyariations in income when risk

sharing is perfect, i.e. if individuals manage tpe by using different instruments such
as saving or credit. Consumption should, howexespond one to one to aggregate
variations in income. For instance, Mace (1991 nfsbut that consumption insurance
test can be seen as an extreme case of the perrinoeme hypothesis since the test
investigates if risk-sharing arrangements insur8ly fagainst both permanent and

transitory idiosyncratic shocks.

Cochrane (1991) uses possible income shocks sudieath status and involuntary

unemployment of household members as explanatargblas. Using data from the US

Panel Study of Income Dynamics (PSID) he finds th#tinsurance is not rejected for

certain moderate-income shocks such as an illfdss®than 100 days. Consumption is,
however, negatively impacted by a sick leave ofertban 100 days (with a coefficient
of response of -14.22 and -11.27) and by involyntaremployment (with a respond of -

24.03 and -26.74.)

In summary, based on the above discussion and odiseits for both developed and
developing countries: (i) consumption smoothingingperfect; and (ii) changes in
household consumption largely follow aggregate kbofusually measured by the
average consumption of the village or region).



3. Empirical strategy
a. Empirical strategy

We estimate two main equations. The first equategresses consumption growth rate
against idiosyncratic income growth rate and thmsd equation regresses consumption
growth rate against different negative shocks.

Two measures of consumption are used: (i) food wopsion (purchased, self-produced
or received as gifts), and (ii) total consumptiéoofl consumption plus expenditures on
transportation, utilities, clothes, health and fwre on a monthly basis). Presumably,
food consumption is more stable (e.g., less ela#tan total consumption. For instance,
Skoufias (2003) finds that food consumption terabé¢ less responsive to shocks than
total consumption. We divided these two consumptioeasures by the number of
household members in order to get consumption ¢ghelt aquivalent. Children under 12
years old are treated as equivalent to 0.5 adWi&e.calculate the change in the per adult
equivalent consumption/Ac for householdi, in community c, at time t, using

Equation (2):

ict?

Ac ., =[In(c., /IPC)-In(c ., )I/n (2)

wherelPC, is the price index used to obtain consumptionoimstant term$,and n is the
adult equivalent number of household members.

We measure income in two distinct ways—income ftabor activities and total income.
In both cases, in order to get monthly income, we&dd the annual income evenly. For
rural areas we calculate the net profit as theetbfice between all agricultural income
and the direct costs of production. We assume hemmgs expenditure throughout the
year. The per-capita income of the household iséeerin the same way as the per-capita
consumption (Equation 2), so that we can obtainctienge in the income in constant
terms, Ay, ... As noted above, Garcia-Verdd (2000) uses onbl iatome as a way to

overcome the problem. Despite this difficulty, wectie to report results for both labor
income (as described above) and total income ierom see differences in responses.
Appendix 1 presents details of construction ofittt®eme variables.

Besides income variables, other variables of istemee those capturing negative shocks.
Our definition of shock is any event in which thamily has to invest unexpectedly
certain amount of resources, or any event that pgetedly signifies a lost of resources /
income. Based on the data, we have derived thffsgent types of shocks. The first set
measures unexpected illnesses and health shodks.séicond set measures unexpected

Yimplicitly, IPC,_, =1.



labor and business shocks. Finally, the thirdhsedsures other shocks such as shocks to
agricultural production or violence.

There is one caveat when analyzing the impacteeof/arious shocks. The occurrence of
the specific shock and the time period of consuomptinay not fully overlap. For
example, suppose that the shock is the househald fading ill. If the shock wasery
recent (last day of the reporting period) then dffect of the shock may not have been
felt yet in that particular consumption period. eTinability to construct a very detailed
timeline poses a serious problem in the estimatidhis problem that has been pointed
out in several of the previous attempts to testhyygothesis of income smoothing (for
instance, see Cochrane, 1991).

We separated shocks by rural and urban househbitistively, certain shocks are
important for rural families, such as crop lostd @ome of them are more important for
urban families, such as unemployment, assumingrtival families are self-employed
and they work in their land, and that income in amrbfamilies depend more in
employment of its members. In any case, we corsttluan ample set of variables for
proxy to shocks commonly found in the literaturegsfor instance, Cochrane, 1991,
Morduch, 1995; Kochar, 1998; and Gill and llahiD2)D

The empirical test for consumption smoothing cdssisf checking consumptiors,
responses to negative variations in incomeQut of the different specifications used in
the literature, the consumption insurance testllystegresses the changes in the log of
consumption against changes in the log of incoMathematically,

Aci,j,t =ﬂo +181Ayi,j,t +1 (ﬂc; +ﬂ1IAyi,j,t)+lei,j,t +BZFEj,t TE (3)

In Equation (3) X ;, is the vector of characteristics of househioldn community j, at

time t. The set of household characteristics includesaties of the household head, the
average household education (based on individwas 17 years of age), and the number
of individuals in the househofdTo control for geographically covariant consumptio

movements we include fixed effectSE, , , by regions in Nicaragua and municipalities in
Colombia.

When the households are able to insure themselyaast all types of risks, we would
expectB, =0. That is, income fluctuations do not induce congtiom fluctuations. In a

2 Notice that all these shocks are self-reportee. géneral form of the questions is, “Has any merober

the household experienced X phenomena in the girenperiod?” For example, one specific question
asked was, “Has any member of your family suffdrech a health problem in the last month?” For eom
of the other shocks there is no direct questionthay are generated from information in the survegr
example, unemployment is built using the standaodgdure to construct the variable.

% These variables are included in order to redueevéiriance in consumption changes. Derived from
several microeconomic models, they are presumaldierchinants of consumption patterns across
households. In any case, the coefficient estimdtesot change with the inclusion or exclusion cdsi
controls.



world with only saving, this implies that housel®lsve when they have higher than
average income, and they spend savings when tiegime is lower than average.

In Equation (3)] is an indicator used to determine if a particgayup of observations,
such as low income households, has a differenturopgon smoothing parameter than
the overall oneB,. This indicator is assumed to be zero for everyoné we expect,
however, that households with different charactiesshave differing abilities to insure
themselves then the inclusionlofis fundamental. For example, if low-income faesl
do not have access to capital markets or othershgking institutions and thus are more
limited in their abilities to counter the impactsrh income fluctuations on consumption
we would set I=1 for low-income households and fieOhigh-income households to test

the importance of such limitations. We would exgéet 5 > 0.

The two groups for which we tested differencesédsponses to income fluctuations are
owners of house and families with negative changadome. The rationality to include
owner of house (versus no-owners) is that the hoaseserve as collateral in times of
negative shocks (Soto, 2000). Negative chang@dome is included to investigate if
families that will not have access to credit masketll reduce their consumption vis-a-
vis a negative change in income. In contrast, wendb expect any response of
consumption when income increases (Zeldes, 198%ll¥, for the case of Colombia we
include the participation (or not) to the prograamflias en Accion. In principle Familias
en Accion is goermanentincrease in the family income, and we expect ® @elose
respond of consumption to the participation oflibesehold in the program.

As discussed in Morduch (1999), measurement emrgrdome may lead to “attenuation
bias.” In short, such errors may lead to lowemaates of5,in Equation (3). Moreover, if
some of the tested groups are more prone to incame@surement error, then
B, estimates will be biased. In the results we disthe implication of this problem.

Even if there are no differences across househwldteerms of self-protection and
insurance usage, households may face differenstgpshocks. Therefore we estimate
equations of the following form:

Aci,j,t = ¢0 +¢18|,j,t +1 (¢c|) +¢1IS|,j,t)+rlxi,j,t +r2FEj,t i i (4)

where S ;, stands for a particular shock in househbJdn community j, at timet. The
shocks for which we test Equation (4) are healttbj@ms, labor market status changes,
natural phenomena and violence. Again we controhdysehold characteristics(;, )

and fixed effects EE,, ) by region in Nicaragua and by municipality in Goibia.

Similarly as in Equation (3), we want to first irstiggate what types of idiosyncratic
shocks translate into general consumption fluotmsti ¢, # O indicates the impact of a
specific shock. Second, we want to investigatdéfse shocks have differential impacts



among different types of households (owner of hoaisé negative income changes).
These differential impacts are capturedddyz . 0

4. Data and Results

Two set of results are presented. First, the arpeesents the response of the change
in consumption to changes in income. In general, find a low, but statistically
significant response of consumption to income ckan@he response is asymmetrical to
the sign of the change in income. Indeed, theseise evidence that households respond
to reduction to income, and do not consume positiceme changes. Second, the study
presents the response of the change in consumiatisaveral specifications of shocks.
Both Colombia and Nicaragua show consumption resgmmo labor shocks and, in the
case of Colombia responses to health shocks.

a. Data

Data used in the literature for hypothesis testuagy in the number of repeated
observations, and in the time span between the datads. For instance, order to
augment the number of households having experiesbedks Cochrane (1991) tests
consumption growth against negative shocks basetivonrounds of data three years
apart. Garcia-Verdu (2002) uses two years of datia @ne year in between the sets.
Townsend’s (1994) estimation for rural India tookvantage of a dataset of 40
households observed over a 10 year period.

In general, the dependant variables used are chamggood consumption, total
consumption and non-food consumption. When incoseused as an independent
variable, it is mostly measured tdal income. Garcia-Verdu (2000) explains the use of
total income as a strategy to “avoid the problemt thhany respondents report zero
income if they are not employed in the formal sécfp. 18). When shocks are included
as independent variables they have always beerntivwegdocks such as sickness of a
household member.

This paper uses household panel datasets fromddjgarand Colombia. To the best of
our knowledge these are the first analyses of aopsion insurance for each of these
countries. The Colombian panel comprises of twandsuof data collected in 2002 and
2003 with information from 10,783 repeated houseésiol'he sample was not designed to
statistically represent any regional or the natigrapulation. The attrition rate between
the two rounds was of 6.5%. The data were collefiiedhe evaluation of thEamilias

en Accion (FA) program, a government-funded cash-transferptmr households
conditional on the consumption of preventive healihe services and basic education.
The program was targeted to households residingopwns with less than 100,000
inhabitants, with sufficient school and health ck@lities, and at least one bank where
the cash payments could be made. Eligible housshwd at least one member with less
than 17 years and with a SISBEN score, a meangrisBtument, equal to one. The
SISBEN score is derived from information on theastructure of the dwelling unit (type
of floor and connection to the water and sewer nétg; etc.) and on some human capital



measurements (such as education of the head dfaineehold and ratio of children to
adults). According to Attanasio et al. (2005), SE®B1 corresponds to the poorest 20%
of households in Colombfa.lt is important to indicate that the transfer was random,
and families auto-selected into the program.

For evaluation purposes, data were collected fr@atinent and control towns that were
comparable in demographic and socioeconomic chearsiits. The available data
provide a rich set of variables that allow us toasge total consumption, consumption
of non-durables, total income, and labor incomewal as different income shocks for
both rural and urban househofs.

The Nicaraguan panel comprises of two years of daliacted in 1998 and 2001, with
information from 3,086 repeated rural and urbansebolds. This survey is part of the
Living Standard Measurement Surveys (LSMS) by thal#/Bank (for details about the
surveys, see http://www.worldbank.org/lsms/). Blteition rate between the two rounds
was of 27.1%.The survey has detailed informationoted consumption, the consumption
of non-durables, total income and labor incomewadl as information on different
income shocks. In contrast with the Colombian syyrtieis is a representative sample at
the national level. In terms of attrition, theree astatistical differences between the
households surveyed twice and those only surveged.o

Table 1 shows the mean of the per-capita housetmidumption and income in both
countries. In the Colombian sample both the mearswmption per capita and the mean
labor income fell between 2002 and 2003. In Nicagagooth mean consumption and
income per capita increased between 1998 and 2001.

It is necessary to highlight one important featof¢he Colombian data: labor income is
reported only in approximately 50% of the samplec#&l that the Colombian survey is
mainly rural, and the definition of a “formal labamcome” is quite complex in the
presence of informal contracts. Moreover, an imgaripart of the payment in the rural
area comprises of in-kind retribution.

b. Consumption responses to idiosyncratic income obsing

Results for Equation 3 are shown in Table 2. Thiel@aresents estimates of tifgand

B! in Equation 3 for four combinations of the two me@s of consumption change

(food consumption and total consumption) against titko measures of idiosyncratic
income changes (labor income and total income)stased before, each specification

* The program transfers money to a household comdition several factors. Children below 5 yeads ol
need to undergo periodic health check-ups andremltdetween 5 and 17 years old need to prove school
attendance in order for the household to receigdrinsfer. The money transferred differs accortindpe
level of education of the children (primary andaedtary). See Attanasio et al. (2005) for a detionjof

the program.

® There is evidence that the attrition rate in th@o@bian panel is not random. Indeed, we find some
evidence of difference in means in some variables.
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includes dummies for those households who own theirse (1= owner), for negative
income shocks (1= negative per capita income chdejeeen the two periods, to
separate from households with positive income cbhgngnd for households that
participate in theFamilias en Accidrin the Colombian sample. All regressions control
for the age of the household head, the averageshoigseducation (based on individuals
over 17 years of age), and the number of indivisiirmthe household.

Although we reject full consumption insurance withosyncratic income shocks, our
estimates suggest a significant amount of riskisgan both the Nicaraguan and the
Colombian samples. The coefficient of total constiompgrowth rate versus the total
income growth rate is 0.075 for Colombian housefiodshd 0.091 for Nicaraguan

households. More over, almost all estimates ofdbefficient of consumption growth

versus income growth are statistically significardifferent from zero at 90% level of

confidence. Results are similar when dividing tAmple into urban and rural households
(Table 3 and Table 4).

Total consumption of urban households was moreorespe than rural consumption
(Table 3 and Table 4) in both samples The diffeedpetween urban and rural household
responses is more pronounced in the Nicaraguanleahgn in the Colombian one. For
instance, Colombian’s coefficients are 0.026 (lalbboome) and 0.068 (total income) for
rural areas, whereas the respectively coefficiémtaurban zones are 0.037 and 0.082.
The coefficients in the Case of Nicaragua are,tlier rural areas 0.049 and 0.058 and
0.12 and 0.14 for the urban areas. Given thalNibaraguan sample is representative at
the national level and that the Colombian samplgiased towards rural areas and small
towns this difference may signal a possible biassed by measurement errors. If rural
areas are more prone to measurement error thempassible there is a bigger attenuation
bias in rural areaSHowever, we do not have any priors to assesselaéve size of the
measurement error in rural versus urban areas.

In general, homeowners do not seem to smooth cautiammore than rentetseither
when all the households are considered togethewhen the sample is divided into rural
and urban households (Table 3 and Table %)n short, apparently the ownership of
households does not help families to smooth consfompOne conjecture about this
result is the lack of depth in the finantial markat the lack of clear property rights over
house (see Soto, 2000)

It is important to distinguish between consumptm@sponses to positive or negative
idiosyncratic shocks in income. It can be argued touseholds find more restrictions in
responding to losses (for example they do not hheesavings in response to a large
shock) than to gains (Zeldes, 1989). To investidghie issue we identify households

® We thank Enzo Luttmer for pointing out this corjge.

" The Nicaraguan survey allows pinpointing houseéisdvith ownership title since the survey idensifie
people who report being an owner with the titl@orowner without the title, whereas the Colombian
survey only captures self reported owners, witlspacifying if the household has the title or not

& The only exception to this general finding is timthe sample of all Nicaraguan households we iese
the result that homeowners smooth less food consomihan renters when faced with changes in total
income (Table 2)
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whose income dropped between the two surveys. &blts from both the urban and
rural samples in Nicaragua suggest that househadjlsst their consumption to both
positive and negative shocks to income. The Colambyesults, however, suggest
consumption shifts only from negative shocks butfram positive income shocks. In
the Colombian rural sample positive shocks seershtfi consumptiongither total or
just foodconsumptionwhen there are fluctuations in ttegal income. In any case, the
coefficients of negative shocks are bigger, in niagle, than the positive ones.

We also look at the differences across the fourcifpations (i.e. two consumption
variables and two income variables). We discuss risults for the consumption
variables first and then the results for the twoome variables. Theoretically, food
consumption is less elastic than total consumptimg therefore, we expect food
consumption to respond less to income changes ttitah consumption. For instance,
households would prefer to reduce consumptionistite to cope with an income drop
rather than to reduce food consumption. This patie in line with the data, for both
rural and urban areas from both countries. In bGtilombia and Nicaragua, the
coefficient of food consumption growth against imz growth is systematically lower
than the coefficient of total consumption growttaiagt income growth. The coefficient
for food consumption versus labor income is 0.02id ®.072 for Colombia and
Nicaragua respectively, whereas the coefficientstadél consumption versus labor
income is 0.034 and 0.082. Similar pattern emefgetotal income.

Furthermore, the pattern remains in the urban amal samples. For instance, in the
urban areas, the coefficients for total incomeha tood consumption specification are
0.071 and 0.12 in Colombia and Nicaragua, respagti(Table 3) and for total
consumption they are slightly higher 0.08 and Org4pectively. Similar results emerge
in the rural area samples as well (Table 4).

In addition, we analyze the asymmetries in consionptesponses to the two different
definitions of income. For both countries and zorfesal and urban) consumption
responds more to total income changes than to leomme changes. For instance, in
Colombia using the whole sample the point estimetele labor income regressions for
food consumption and total consumption are 0.02d @r®34, in comparison with
estimates of 0.065 and 0.075 in the total incorngeasssions (Table 2). The same statistics
for Nicaragua are 0.072 and 0.082 versus 0.070ail. Similar trends are obtained in
the rural and urban sub-samples.

One potential explanation of the result is a mew#mne. Since total income is the sum
of labor and other income, it is possible that ¢befficient reflects the participation of
labor income in the total income, reducing the giz¢he coefficient. Another possible
explanation for the results is that, from a forrfeddor contractual point of view, labor
income tends to be more stable than total incomd, therefore, we would expect a
smaller response in consumption to changes in l@mocome. In some sense, it may be the
case that “income smoothing”, via labor contraatimws consumption smoothihg

® The calculations of income differ between the twoirgries. The Nicaraguan survey is very detailed on
labour income sources, and gathers information rorcipal job, secondary job and other labour incpome
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Our final result, based on Equation 3, is informaibn evaluating thEamilias en Accion
(FA) program. The treatment and control group setughefGolombian data allows the
comparison of households that geftamilias en Acciorpayment, in the second period,
from those who do not. The coefficient that capgumay differences in the responses of
these two groups is not significant in any of tpedfications. Accordingly, it seems that
FA does not help households to smooth consumptiespite the fact that there is clear
evidence that it helps the household consume nseke Attanasio et al., 2005). The result
is consistent with the hypothesis that householelcgve income fronfamilias en
Accionas a transitory income.

c. Consumption against idiosyncratic shocks

Table 5 and Table 6 show the incidence of shocksdolombia and Nicaragua,
respectively. We find significant differences oésle shocks across areas (rural / urban)
within each country.

As stated below, we consider three types of shobksith; labor and business; and
natural disasters and violence shocks. Table S5gmésent means and standard errors of
the shocks. Health shocks are measured by: (iptesence of sick individuals in the
household during the period of analysis with sejganaeasures if the sick individual is
“any member” of the household, the “household Head;a child”; (ii) the death of any
member of the household during the period of amglyand (iii) childbirth, which we
could only test for the Colombian case.

Labor and business shocks are measured in threg. \wagt we use as a measure the
proportion of unemployed working-aged household iners. We generate two different
indicators of this measure: (i) an indicator whettiee unemployed proportion is higher
than the sample mean and (ii) the sum of workingdaghemployed household members.
The second type of measure of labor shocks is dicator of unemployment of
household head in any of the two periods. Theltmeasure is an indicator of whether
the household lost a household business in angeofwo periods of analysis. This last
measure is only available for the Colombian case.

In the third set of shocks we include natural de@sand violence. The indicator for
exposure to a natural disaster for the Nicaraguwarséhold sample is whether or not the
household experienced drought, plague, flood ocamt gases. For the Colombian
households it is whether or not the household éxpeed a “catastrophe.” (The
Colombian definition may, or may not, include diltbe events listed in the Nicaraguan
survey.) Exposure to violence is measured in theafdiguan sample as having been a
victim of a criminal offence (such as extortionpbery, etc.) and for the Colombian
sample, as having been a victim of violence in gane

the Colombian survey only asked for principal jabdme and just includes one question about the aimou
of money the person received from work.
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Table 7 and Table 8 present the results from tladysis of consumption changes due to
idiosyncratic shocks for Colombia and Nicaraguapeetively. We report two columns,

one with theg, coefficient from Equation (4) and the other witte tcoefficientg, for

urban areasl|( is one in urban areas, 0 otherwise.). A gen@sllt is that, despite the
effort to capture different types of shocks, fewtledm have a statistical relationship with
the changes in consumption. Presumably, this pa#terbe explained by measurement
problems and magnitude of the shocks, as Tabled56ashows. Indeed, some of the
shocks are very infrequent events

Health shocks are important in the case of Colongspecially the death of any member
of the household. In contrast, for Nicaragua noh¢he health shocks are significant.
but, crop loss, drought, and other natural disasteg important sources of consumption
fluctuation, specifically for total consumption. e not find any relationship between
natural disasters and consumption in Colombia. ®hly “unexpected” result is the
relationship between violence and consumption ifo@bia. For the total sample,
violence is not correlated with changes in consimnptHowever, the coefficient on the
urban dummy is significant and positive, contraoy the expectation of a negative
coefficient. Again, the result may be a problenvarfiable definition.

Labor shocks are important in explaining consumpfioctuations in both countries. For
the Nicaragua sample we define a labor shock aprtsygortion of unemployed members
in the household. Changes in consumption are negtrelated with this variable,
especially in urban areas. For Colombia, we haweethabor shock specifications. First,
we use the standard definition of unemploymentfoy person in the household 18 years
old or more who is not working and is looking fobj and then we restrict the definition
to unemployment of the head of the household. Wk rdbt find that consumption
responses to these two specifications. The thifahitlen of labor shock for Colombia is
derived directly from a survey question asking \keetor not the household had
experienced either a labor or crop shock. Given douestion format we cannot
differentiate between these two types of shocksndllteless, in urban areas, where
shocks to crops are not expected to affect houdehate find a negative relationship
between the change in consumption and this variaite a coefficient of -0.079 and -
0.072 for food and total consumption respectivéythe case of Nicaragua, we found
consumption responses to unemployment in urbans afeaefficient of -0.033), and
responses to crop lost (-0.037).

5. Conclusions

This paper uses two panel datasets, one from Cadoamul the other from Nicaragua, in
order to run the consumption insurance test agaegative idiosyncratic shocks. First
we test consumption responses to income changestham to negative idiosyncratic

events. We also test to see if there are diffaagnno consumption insurance among
different types of households (urban vs. rural)e Wge two definitions of consumption—
food consumption and total consumption—and two nmespecifications—Ilabor income

and total household income.
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Households from both the Colombian and Nicaraguanmptes show ammperfect but
remarkable level of consumption smoothing agaidstsiyncratic shocks We find that
consumption responds more to total income chargas to labor income changes. The
responses to idiosyncratic shocks are slightlyedéfit in the two countries. In Nicaragua
consumption responds to agricultural shocks, wiserga Colombia consumption
responds to health shocks. In both countries labarket shocks affect household
consumption. As expected, food consumption respéesis than total consumption to
both shocks and income drops.

In the face of income shocks, consumption of utbamnseholds is more responsive than
of rural households. Given that the capacity foosthing consumption not only depends
on the capacity to smooth income, but also on acteformal and informal risk coping
mechanisms it is possible that that income votgtrielated to the urban informal labour
market might be high; also, it can be argued th&drmal insurance institutions in the
rural areas are stronger than in urban areas. iSugly, house ownership has no effect
on consumption smoothing, suggesting it may beadiggsets that are needed rather than
assets. In order to assess asymmetries in consamipisurance, a dummy is used to
separate households with positive versus with megabcome variation. Results show
that households in Nicaragua respond symmetridallpositive and negative income
shocks, but Colombian households react asymmadiricaln Colombia consumption
responds to negative income shocks,dnés notrespond to positive shocks.

The findings of this paper raise the question ofvhwuseholds achieve consumption
smoothing, assuming limited access to the bankystem and to welfare services from
households in the two countries. In short, sucbva level response of consumption to
income and several types of shocks are puzzlingngihe hypothesis of several market
failures and incomplete markets in less develomrohties. Perhaps empirical estimates
on informal insurance strategies can provide sdmesdor such a paradox.
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Table 1.

Household consumption and income

Colombia 2002 2003
Mean Std. Mean Std.
Per capital, food consumption 49,831 37,081 46,060 31,034
Per capital, total consumption 66,125 46,779 61,189 40,340
Per capital, labor income 30,588 46,458 28,395 278,278
Per capital, total income 54,221 58,419 63,889 291,433
US$ exchange rate
2002 2,506
2003 2,877
Nicaragua 1998 2001
Mean Std. Mean Std.
Per capital, food consumption 301 391 350 317
Per capital, total consumption 476 611 668 853
Per capital, labor income 437 1,157 689 1,581
Per capital, total income 452 1,168 775 1,863
US$ exchange rate
1998 11
2001 13

Source: authors' calculations
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Table 2.

Total sample

Change in consumption versus change in income

Coeficient B;

Colombia
Food consumption versus labor income Food consumption versus total income Total consumption versus labor income Total consumption versus total income
B1 0.027 * 0.030 * -0.010 0.031 * 0.065 * 0.074 * 0.015 0.065 * 0.034 * 0.041 * -0.015 0.037 * 0.075 * 0.083 * 0.017 * 0.078 *
0.008 0.013 0.020 0.012 0.006 0.010 0.010 0.009 0.007 0.012 0.019 0.011 0.005 0.010 0.009 0.009
1, ownership of house (1=yes) -0.004 -0.014 -0.011 -0.012
0.016 0.012 0.015 0.011
B1, negative income change 0.047 * 0.059 * 0.049 * 0.074 *
0.023 0.016 0.022 0.015
B4, "Familias en Accion” (1=yes) -0.007 0.000 -0.006 -0.006
0.016 0.012 0.014 0.011
Number of observations 4,928 4,928 4,928 4,928 10,237 10,237 10,237 10,237 4,966 4,966 4,966 4,966 10,303 10,303 10,303 10,303
Nicaragua
Food consumption versus labor income Food consumption versus total income Total consumption versus labor income Total consumption versus total income
By 0.072 * 0.056 * 0.044 * 0.079 * 0.048 * 0.023 0.082 * 0.078 * 0.048 * 0.091 * 0.077 * 0.037 *
0.012 0.018 0.021 0.011 0.016 0.018 0.012 0.018 0.022 0.010 0.015 0.017
B1, ownership of house (1=yes) 0.029 0.056 * 0.007 0.025
0.024 0.022 0.024 0.020
B4, negative income change 0.032 0.084 * 0.030 0.069 *
0.037 0.036 0.037 0.033
Number of observations 2563 2563 2563 2866 2866 2866 2604 2604 2604 2870 2870 2870

Source: authors' calculations

* Significant at 90% confidence interval
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Table 3.

Urban sample
Change in consumption versus change in income
Coeficient B,

Colombia
Food consumption versus labor income Food consumption versus total income Total consumption versus labor income Total consumption versus total income
B1 0.023 * 0.028 -0.007 0.026 0.071 * 0.089 * 0.003 0.072 * 0.037 * 0.048 * -0.013 0.034 * 0.082 * 0.096 * 0.008 0.084 *
0.011 0.019 0.026 0.016 0.008 0.014 0.014 0.012 0.01 0.017 0.024 0.015 0.008 0.013 0.013 0.011
1, ownership of house (1=yes) -0.007 -0.028 -0.016 -0.022
0.022 0.017 0.021 0.016
B4, negative income change 0.024 0.095 * 0.041 0.099 *
0.031 0.022 0.029 0.021
B4, "Familias en Accion" (1=yes) -0.006 -0.002 0.006 -0.004
0.022 0.017 0.020 0.016
Number of observations 2733 2733 2733 2733 5112 5112 5112 5112 2765 2765 2765 2765 5160 5160 5160 5160
Nicaragua
Food consumption versus labor income Food consumption versus total income Total consumption versus labor income Total consumption versus total income
B1 0.107 * 0.088 * 0.081 * 0.122 * 0.092 0.057 * 0.120 * 0.114* 0.091 * 0.140 * 0.134* 0.081 *
0.016 0.026 0.029 0.016 0.026 0.028 0.016 0.026 0.029 0.014 0.023 0.025
1, ownership of house (1=yes) 0.030 0.046 0.007 0.010
0.033 0.032 0.033 0.029
1, negative income change 0.010 0.077 -0.001 0.063
0.048 0.049 0.048 0.045
Number of observations 1522 1522 1522 1670 1670 1670 1547 1547 1547 1674 1674 1674

Source: authors' calculations
* Significant at 90% confidence interval
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Table 4.

Rural sample

Change in consumption versus change in income

Coeficient B,

Colombia
Food consumption versus labor income Food consumption versus total income Total consumption versus labor income Total consumption versus total income
B1 0.019 -0.021 0.026 0.059 * 0.057 * 0.030 * 0.056 * 0.026 * 0.015 -0.027 0.024 0.068 * 0.067 * 0.030 * 0.072 *
0.020 0.032 0.019 0.008 0.015 0.014 0.014 0.010 0.019 0.030 0.017 0.008 0.014 0.013 0.013
1, ownership of house (1=yes) 0.016 0.003 0.015 0.000
0.024 0.018 0.022 0.016
B4, negative income change 0.077 * 0.019 0.063 * 0.047 *
0.037 0.024 0.034 0.022
B4, "Familias en Accion" (1=yes) 0.006 0.005 0.003 -0.007
0.023 0.018 0.021 0.016
Number of observations 2195 2195 2195 5125 5125 5125 5125 2201 2201 2201 2201 5143 5143 5143 5143
Nicaragua
Food consumption versus labor income Food consumption versus total income Total consumption versus labor income Total consumption versus total income
B1 0.035 * 0.030 0.049 * 0.026 0.023 0.049 * 0.054 * 0.033 0.058 * 0.050 * 0.035
0.025 0.032 0.016 0.022 0.025 0.019 0.026 0.033 0.015 0.020 0.024
1, ownership of house (1=yes) 0.011 0.047 -0.012 0.015
0.036 0.031 0.037 0.029
B4, negative income change 0.035 0.062 0.036 0.034
0.057 0.053 0.060 0.049
Number of observations 1041 1041 1196 1196 1196 1057 1057 1057 1196 1196 1196

Source: authors' calculations

* Significant at 90% confidence interval
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Table 5.

Colombian shocks

Total sample Rural Urban Difference

Mean Std. Err. Mean Std. Err. Mean Std. Err. Stad. Dif.
Health shock 0.505 0.005 0.492 0.007 0.517 0.007 yes
Health shock, head
of the household 0.372 0.005 0.396 0.007 0.349 0.007 yes
Health shock,
children 0.342 0.005 0.349 0.007 0.334 0.006 no
Dead of any
member 0.086 0.003 0.085 0.004 0.087 0.004 no
Birth of
child 0.222 0.004 0.231 0.006 0.212 0.006 yes
Labor shock 1,
unemployment 0.074 0.002 0.050 0.002 0.099 0.003 yes
Labor and crop lost 0.142 0.004 0.180 0.006 0.104 0.005 yes
Labor shock,
head unemployment 0.068 0.002 0.041 0.003 0.096 0.004 yes
Business lost 0.009 0.001 0.008 0.001 0.009 0.001 no
Violence shock 0.013 0.001 0.014 0.002 0.012 0.002 no

Source: Authors' calculations
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Table 6.

Nicaragua shocks

Total sample Rural Urban Difference

Mean Std. Err. Mean Std. Err. Mean Std. Err. Stad. Dif.
Health shock 0.680 0.008 0.707 0.012 0.659 0.011 yes
Health shock, head
of the household 0.689 0.008 0.686 0.013 0.692 0.011 no
Health shock,
children 0.386 0.009 0.463 0.014 0.327 0.011 yes
Dead of any
member 0.084 0.005 0.083 0.008 0.085 0.007 no
Labor shock 1,
unemployment 0.674 0.008 0.746 0.012 0.620 0.012 yes
Labor shock 2,
unemployment 0.649 0.008 0.718 0.012 0.596 0.010 yes
Labor shock,
head unemployment 0.461 0.009 0.474 0.014 0.451 0.012 no
Croop lost, driout, etc ~ 0.405 0.009 0.756 0.012 0.140 0.008 yes
Violence shock 0.011 0.002 0.020 0.004 0.004 0.002 yes

Source: Authors' calculations
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Table 7.

Colombia

Change in consumption versus shocks
Coeficient y;

Food consumption Total consumption
A Coeficient y; V1 Coeficient y; .
urban urban

Health shock -0.030301 * 0.039835 -0.026679 0.032082
0.018209 0.025804 0.017108 0.024209
Health shock, head  0.017797 -0.008922 0.01815 -0.004432
of the household 0.018865 0.026837 0.017721 0.024181
Health shock, 0.012176 0.030705 0.015307 0.015695
children 0.019225 0.0273 0.018066 0.025611
Dead of any -0.088689 * 0.061175 -0.101725 * 0.041085
member 0.02388 0.046233 0.030769 0.043201
Birth of -0.028057 0.026869 -0.025018 0.02985
child 0.022201 0.031147 0.020857 0.029241
Labor shock 1, 0.014064 0.002587 0.009838 -0.001731
unemployment 0.025692 0.032585 0.024164 0.030604

Labor and crop lost ~ 0.034171 -0.07858 * 0.0219 -0.071646 *
0.022387 0.035219 0.021041 0.033002
Labor shock, -0.048305 0.053836 -0.042696 0.043612
head unemployment 0.04636 0.055783 0.043543 0.052328
Business lost -0.005089 0.006751 0.005039 0.029378
0.099826 0.137962 0.093972 0.129818

Violence shock -0.042177 0.151654 -0.011341 0.211651 *
0.073852 0.10957 0.069486 0.100886

Source: Authors' calculations
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Table 8.

Nicaragua

Change in consumption versus shocks
Coeficient y;

Food consumption Total consumption
V1 Coeficient y; | V1 Coeficient y;

urban urban

Health shock 0.000 0.011 0.010 -0.013
0.142 0.018 0.015 0.019

Health shock, head -0.018 0.028 0.006 -0.003
of the household 0.014 0.018 0.015 0.019
Health shock, -0.002 0.012 -0.015 0.011
children 0.134 0.018 0.014 0.018
Dead of any -0.022 0.022 0.004 0.005
member 0.024 0.031 0.025 0.032
Labor shock 1, -0.025 * 0.021 0.005 -0.030
unemployment 0.015 0.020 0.016 0.021
Labor shock 2, -0.019 0.013 0.006 -0.033
unemployment 0.015 0.019 0.016 0.020
Labor shock, 0.002 -0.014 0.013 -0.024
head unemployment 0.013 0.017 0.014 0.018
Croop lost, driout, etc -0.012 0.007 -0.037 * 0.024
0.016 0.022 0.016 0.023

Violence shock 0.049 0.024 0.054 -0.050
0.046 0.100 0.048 0.105

Source: Authors' calculations
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APPENDIX 1

Definition of income variables

Nicaragua

Labor income: income from principal, secondary &ttier” job + income from
commissions, principal, secondary and other jobcemme for 1% month (e.g. vacation
bonus) from principal, secondary and other jobRepincome from work.

Total income: labor income + income from rentingib® and car + income from
scholarships + income from family transfers + inecimom alimony + income from
pensions + income from capital gains + income fg@neral insurances + income from
unemployment insurance + income from lottery anulge + income from gifts +
(income from farming activities — cost of inputsfamming activities)

Colombia
Labor income: income from principal job
Total income: labor income + “net” income from fayriousiness (including farming

activities) + income from pensions + income fromita gains + income from other
sources (different than labor income) + income ftoansfers (in cash)
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