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Abstract

Using the Indonesian Family Life Survey, this stumyestigates whether Indonesian
farmers respond differently to income shocks (dogs) depending on the level of their
asset ownership, and whether their responsesraezlait preserving consumption levels
or at accumulating assets. We consider a frameimosich assets contribute directly to
the income generation process. In this contexh#esl to accumulate assets to ensure
future income may lead poor farmers to behave glifterently in terms of both their
responses to shocks and their consumption decistinsresults suggest that while non-
poor farmers smooth consumption relative to incomo®r households use labor supply
to compensate the income loss and, on averages#weyhalf of this extra income. These
results confirm the importance of savings for poouseholds, and highlight a crucial role

for policies that support savings or, more pregisttle accumulation of productive assets.
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INTRODUCTION

A growing theoretical and empirical literature ajzals the effects of shocks on
households’ living conditions in developing couas;iand on the coping strategies adopted to
overcome them. Previous studies investigate wheihegific risk-coping strategies are
responsive to shocks (Pan 2009; Udry 1995; Rosdgzamel Wolpin 1993; McPeak 2004,
Kochar 1999), or whether consumption can be smdatheelation to transitory income
changes (Paxson 1992; Gertler and Gruber 2002aKgaiand Udry 2006; Jalan and
Ravallion 1999).

When analyzing households’ responses to shocksteatéssue to be considered is the
amount and composition of households’ (nhon-humasgis: when a high proportion of the
latter is used to generate income (‘directly’ prctiiee assets: physical capital, livestock,
plants, etc.), shocks may have different conseqeeand lead to different behavior. In this
context there is a trade-off between asset invattarad consumption choices, in the sense
that selling (productive) assets or slowing dowseasccumulation could have important
implications for future income and, hence, for fetaonsumption. Various theoretical papers
have shown that households choices may be chaescidyy multiple equilibria when
borrowing is limited and there are some forces tih@ate locally increasing returns to wealth,
such as the existence of high- and low- return ypcodn processes with the former requiring
a minimum project size or being riskier. The existeof multiple equilibria implies that
asset accumulation may bifurcate: households teat@t ‘too far’, in some sense, from the
asset level where increasing returns occur, aedylilo pursue an autarchic accumulation
strategy; as the distance from that level incredbesstrategy may no longer be rational or
feasible. The critical asset threshold below whiehasset accumulation strategies change is
known as the Micawber threshold (e.g. Zimmerman@ader 2003, Carter and Batrrett,

2006).



If a household suffers a loss of productive assaligag below this threshold, it might
indeed fall into a poverty trap. This implies th@nsitory shocks may have long term
consequences, when the income loss leads to chamtpesasset investment decisions. For
this reason, households close to the thresholtkafg to engage in asset smoothing
(reducing consumption in order to preserve theiclsbf assets), rather than consumption
smoothing (selling assets in order to preservewapsion), when hit by income shocks.

While the theoretical literature offers insightstasvhen such a threshold will occur
(existence of increasing returns and limited actesspital), determining whether this
threshold exists in specific contexts is an emainoatter. Lybbert et al. (2004) find evidence
of such a threshold for Ethiopian pastoralists:ghapensity to recover from shocks to herd
sizes depends heavily on whether they have fakdowba critical minimum herd size. Santos
and Barrett (2005) show that the critical herd siaees according to pastoralists’ herding
ability. Hoddinott (2006) obtains similar resuits small farmers in Zimbabwe: the
probability of selling assets (animals) in the fat@a negative-income shock depends on the
prior level of assets .

In Indonesia, access to capital was quite easythetimid ‘80s. Indeed, since 1965 the
Indonesian government has assisted the agricukacabr and the rural non-farm activities
through various subsidized credit programs (BIMR8K, KIK, KMKP, KCK, KUPEDES,
KKPA, KKU, KUK, KMK-BPR, KPKM, KPT-PUD, etc.; see .). These programs
successfully introduced new technologies and irsg@aice production (achieving self-
sufficiency in 1984), but at the cost of low repants and high arrears (Fitri, 2006). Over
the ‘80s, two banking reforms abolished restriction interest rates and ceilings on credit

expansion, making access to capital more diffifaliow-income householdsdespite the

! There is however some evidence that even theee@ribgrams of subsidized credit have given morefieto
better-off households, while poor households teriddak excluded (Zaini, 2000, Kristiansen, 2003).



liberalization of rules governing the establishingfnew banks and branch offices which
contributed to the development of a banking systeaching out to villages.

Beside the existence of different agricultural prettbn technologies, increasing returns
are clearly present in the savings opportunitiea@dnesian households. Since the mid ‘80s,
savings mobilization has been an integral partRf8strategy (Bank Rakyat Indonesia, the
most extensive of all banks in Indonesia, with simtmore than 80% of sub-districts), with
the design of specific savings accounts like SIMEED with low minimum deposits to
serve the needs of low income customers. Howewntrdst rates offered on these accounts
increase with the deposit size, providing greateemtives for households who can afford
higher saving amounts. Indeed Johnston and Mor(R@®8) found that the propensity to
have a savings account rises with income; Cole,g/Sam and Ziav (2009) report that in
2008 only 32% of rural Indonesian households hbdrk savings account. A study by
Allianz AG, GTZ and UNDP in 2006 based on qualtatresearch, highlighted some of the
reasons for not having a saving account reportdtidpoor themselves: they could not
afford the minimum deposit to open an account ariti® minimum balance to maintain the
account, bank branches were too far away with prohe transportation costs and they
would have been embarrassed to deposit the small@isithat they had in the bank (Allianz
AG, GTZ and UNDP, 2006).

The saving program launched by the government 8 I9AKESRA or “Prosperous
Family Saving” particularly targeted to low incomemen, which encourages the formation
of small saving groups with the government prowjdinlimited amount of savings that
families are encouraged to keep in order to uselaer stage) is too limited to overcome the
difficulties of low-income households, and otherantives should be provided in order to
encourage saving accumulation. For example, a rrma experiment carried out in 2008

on unbanked households, showed that modest filaubaidies could have large effects,



significantly increasing the share of househol@ds dpen a bank savings account, even
without financial literacy training (Cole, Sampsamnd Ziav, 2009).

Since these institutional features are the necgssaditions for the presence of different
asset-accumulation regimes for poor and non-pooséiwolds, this paper investigates
whether Indonesian farmers respond differenthhtorhost frequent shock in rural Indonesia,
crop loss, depending on the level of their assetarship. We focus on farm households
because their main source of income (farm prodiez)ends on asset holdings. We do not
model explicitly the choice between different teglugies (high-risk high-return and low-
risk low-return) because we want to focus on ex-pek coping strategies. Therefore, we
simply assume the existence of an asset thresti@tirhay depend on household
characteristics) below which profits are rfull.

Various studies have shown that households cogeshitcks by adjusting labor supply
(Kochar 1999; Maitra 2001; Cameron and Worswick30m this way, consumption
smoothing is achieved through ex post income smiogifMorduch 1995; Dercon 2002). In
particular, Cameron and Worswick (2003) study tlag wm which labor supply responses
enable Indonesian households to smooth consumiptitve face of a crop lossTheir
approach and results suggest that, in the absémteunges in the labor supply, crop losses
lead only to transitory welfare losses. The neeactmumulate assets is not considered by the
authors; rather their estimates imply that all lethwdds have a marginal propensity to

consume out of permanent income close to 0.9 g8tily different from one). This means

2 We neither model the household fertility decisignich, as noted by a referee, could represent mabex-
ante strategy in the presence of risk (i.e. accatimg a “buffer-stock” of potential labor supplyAs regards
this issue, Kreager and Schrdder-Butterfill (200i@hlight the very high mobility of younger poputats in
Indonesia (which represents a continuation andveddpment of labor patterns involving demands &asonal,
circular, and periodic migration), and note théttildren are prone to leave, then couples arikelyl to
embark on childbearing with the idea that familsesis decided simply by their fertility or that Idien can be
counted on as an enduring source of labour andostupp

*The flexibility of Indonesian labor markets and thaailability of alternative employment opportuaifor
those who lose their jobs, mostly in small-scaltegarises and ithe informal sector, supported the adjustments
in labor supply as one important aspect of thearse to shocks, even in the face of the econonsis @f
1997-98 (Manning 2000).



that households only save when facing positivesitary shocks. While this seems
reasonable above a certain threshold of assetspéars very unlikely for asset poor
households.

This paper uses the 1993 round of the Indonesiamlyaife Survey to extend the
approach of Cameron and Worswick (2003), by comsigehe interlink between production
and consumption decisions. In particular, we dggtish between asset-poor and non-poor
farms according to the total value of productiveess owned by the household (the former
are those in the bottom quartile of the asset-vdisibution, and the latter are all the other
ones), and we explore the relationship betweemwecand consumption for the two groups.
We estimate quantitative measures of the inconsedaod the household’s ability to recover
from the shock, as well as the marginal propensitgonsume out of both permanent and
transitory income. These estimates will help usrtderstand differences in the consumption
behavior between asset poor and non-poor houselaridsvhether permanent income is an
appropriate welfare indicator for both groups.

Our results show that household responses do Bctitér according to the level of asset
ownership: while non-poor farms smooth consumptedative to income, asset-poor ones
use labor supply to compensate the income lossaamnayerage, they save half of this extra
income. This implies that, for poor households,dgk&a income generated by the labor
supply response to shocks not only enable themotegqt consumption, partially avoiding
transitory welfare losses, but supports the assetraulation process, thus reducing long
term consequences. This strengthens Cameron ansiw¢kis (2003) conclusion about the
importance of the development of rural labor magkEliowever, when asset accumulation is
the key determinant of household welfare, polithet both avoid the loss of productive
assets (through e.g. micro-insurance) and providentives for their accumulation, may be

even more important than the development of labankets.



While policies aimed at employment creation haweired quite a lot of attention from
the Indonesian governméniicro-insurance is still not considered as a piyaarea and
incentives for asset accumulation are entirely io@af to the provision of subsidized credit
Indeed, theegulation of the President of the Republic of inelsia regarding the national
medium term development plan, 2010-2014, explicelyognizes the need of “increasing the
budget for labor intensive infrastructure proje@s”a fiscal stimulus for “handling the effect
of workers who were discharged and reducing thenph@yment rate”, and of “providing
interest subsidies and small loans” to preventdaspread discharges of workers and
increasing business community resilience” (MinigifyNational Development Planning,
2010). The World Bank is trying to draw the attentof Indonesian authorities towards the
development of the insurance market in rural afaapecific conference has been organized
in Jakarta on the 26-27th October, 2011). Whileghuek that this is surely an important step
forward, we suggest that insurance against cragekshould be explicitly considered and
that it needs to be coupled with specific incerstif@ asset accumulation.

The remaining of the paper is organised as folldviie theoretical model is presented in
section Il. Section Il discusses the data. Sedtband V present the empirical methodology

and the results, and section VI concludes.

* During the 1980s and 1990s, subsequent governrhamésimplemented various schemes (typicBHylat
Karya, PK) to create jobs through workers’ engagemenuislip works. Formally, PK has now shut down, but
many departments have small versions of it stidrafing. In 2007 BAPPENAS (the National Development
Planning Agency) in collaboration with the ILO comssioned a policy paper to address the employment
problems of the poor in Indonesia, particularlystadocated in rural areas. The report presentedesign of an
Employment Guarantee Programme for Indonesia, wéiitls to create jobs in unskilled activities at-pre
determined wages for a maximum period of three hwftr a targeted (poor) population. To our knogksd
this program has not been implemented Ve government has also for a long time formallg inancially
stimulated rural cottage industry clustering toamege horizontal and vertical linkages and thereipl
employment and development. Examples include tRegpbgram (which aimed at establishing business
dynamics in remote or lagging areas, creating tesysf satellite smallholdings which surround aell their
products to large-scale, often government owneddjes), the BA program (with which large scale canips
were invited to take initiatives and make partngrshwith small-scale, preferably rural enterprisesid state-
initiated or —funded cooperatives. These programméributed to create significant new employment
opportunities in rural areas, but have lost crdithtibecause of widespread misuse of power anduption by
involved government officers (see Kristiansen, 2003



THEORETICAL FRAMEWORK

The model developed in this section is a simplertemporal model of utility
maximization, with the budget constraint containenfarm-profit function subject to
exogenous income shocks. Leisure and asset investiaeisions are included in the
problem. Assets are defined as ‘directly productjassets used for farm production: land,
equipment, plants and livestock, etc.) and ‘indigepgroductive’ (financial assets). They have
direct effects on income levels, and can also sasv& buffer to smooth consumption against

shocks (Rosenzweig and Wolpin 1993; Zimmerman aate€2003; Newhouse 2005).

The farm profit function is defined d38 , = 77(®, ,,h",s), whereh' is the labor input,

®,_, isthe level of all non-human assets (directly emtirectly productive) owned by the

household at the end of the previous year,sa8d transitory random shock. Shocks are
assumed exogenous, and uncorrelated over time. prafits increase with positive shocks,
and decrease as a consequence of negative shockghatdl/ds > 0. The total income of
the household comes from farm and off-farm labothls paper, we are not interested in

examining the trade-off between farm and non-faabot and, hence, we assume that farm

labor is fixed and exogendsu(q}“n[f , Which includes both household and hired labary, a
varies withs (negative shocks redud¥ ). The remaining household time endowmdn} (
can be allocated to either leisutg) (or off-farm work. Lety," be the income earned by
family members on wage employment, iyé. = w/(T, - |).

Total household income can be written as:

=M (@h L s)+wW(T- D). 1)

° Benjamin (1992) showed that in rural Java themmiactive labor market where households engabetmthe
hiring and selling of labor, and that farm employtis independent of family composition. The higher
propensity of farmers to employ both hired and fafaibor compared to other developing countrieis iine
with the widespread use of sharecropping arrangeniemndonesia.



Asset§ evolve according to:
P =P, +q 2)

where @ is the amount of assets purchased or sold attt{foe simplicity we assume no

depreciation and no interest rate).

The budget constraint that the household facesendy:
C + P (@) =1, 3

where the price of the consumption good is norredlio one, and,, is the price of
assets. Households can either sell productivesassélecrease financial assets to increase
consumption. However, we assume that householdsaf@onstraint on assets defined as

(Newhouse 2005):
®, > D(Z) 4)

i.e., there is an asset threshold (that may deperitbusehold characteristics, Z) below

which no profits are generated\s a consequence,

@ z9(Z,®,) (5)

The farm profit equation written above, shows fiaéire productivity is a function of
current asset accumulation strategies. Today’'sgassets has important implications for
future income and, hence, for future consumptidns Torm of non-separability between
current and future consumption leads householdkeapecially poor households, to be more

cautious in running down assets in the face ofsitary shocks. Thus, the trade off captured

® As mentioned above, assets are a broad defiratishinclude both productive and financial assetavéver,
since we consider only farm households, produdssets constitute the majority of total assets ovmnethe
households (excluding the value of the house wheople live).

" For productive assets, this threshold is assumée 'positive,a(Z) > 0. Subtracting®,_, from both sides,
the constraint become®, —®@,_, > P(Z)-P,_,, ie. @ = P(Z)-P,_,. The reduced form becomes
@ 2 9(Z,P,_,) (equation (5)).



in this model is not only between consumption affidaom labor, but also between current
consumption and asset accumulation for future aopsion (Zimmerman and Carter 2003).

Each period’s utility function is defined as(qg, ), where we allow for consumption and
leisure choices to be non-separable (Kochar 1989jadtga and Udry 2006); to be more
specific, we assume thafu, /dcal >0.

The household’s Bellman equation is defined as @a&P2004):
Vi@ ) =ma{ ull @80 WT- D)= Be IFBEV. @0 8 ) (6)

The first-order conditions for households for whthle constraint is not binding &re

1V

ou _

% P @ 7
ou 1 du @
=T (b)

oG wdl

Equations (7a) and (7b) solve the trade-off betwasrsumption and asset purchase, and
between consumption and leisure, respectively. lrapét equation (7a), a negative shock
that decreases farm profits will increase the nmagitility of income, other things equal.
Assuming the value function is concave in assheshbusehold must increase consumption

and decreas@®, in order to maintain the equality, i.e. the howsélwill choose a lower
level of ¢ . A similar result comes from equation (7b). A niagashock increases the

marginal utility of income, other things equal, atetreases the marginal dis-utility of off-

farm work’. To maintain the equality (7b) the household reduc Hence, in the face of a

negative shock, households reduce the amount efsa@sy either buying less or selling

8 For simplicity, we do not consider the time coastt.
® This derives fromd?u, /dcadl > 0 and from the effect of a negative shock an T
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productive assets, or by reducing financial assatgj/or increase the labor market
participation to overcome the hardship.
Equation (7) holds only if the household is notstoamined in period t, i.e. if

@ >9(Z,,P,,). If the constraint is bindingp = g(Z,,®,_, , the first-order conditions take

the form:
u_ o 1V,
o B e T @ o
ﬂ:i@ (b)
oG wal

where y, is the multiplier for the constraint (5). Equati@a) means that the marginal

utility of consumption for constrained householslgjieater than the marginal utility that
would be optimal without constraints. Substitut(88) into (8a), we can see that also the
marginal utility of leisure is larger for constrashhouseholds. This implies that, in general,
constrained households consume less and work fnaneftthey were unconstrained, and
these effects are even more pronounced when faide@wegative shock.

In the empirical analysis we will use the theortigrediction of this model to guide the

specification and interpretation of the reducedr@quations that will be estimated.

THE DATA

The data used for this study are from the 1993ned@n Family Life Survey (IFLS1)
(Frankenberg and Thomas 2000). 7224 householdsintergiewed over a wide range of
issues. Only those households that supplied a @empét of income and demographic data
are included in the dataset. After dropping inca@ne asset outliers (about 1% of the total

sample), and focusing on the rural area, the samgliedes 3601 rural households; of these,
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2183 are farm households, defined as those whategpthat they owned a fatfhand at
least one farm asset in the year of the survey.

Table 1 illustrates some characteristics of theseséholds, compared to the (rural) non-
farm and the non-rural sub-sample. Demographiaiées are not very different in the three
groups: households are slightly smaller and theeeehigher incidence of female-headed
households in the rural non-farm sample. Markefikdihces arise instead in educational
levels: more than 60% of household heads haveampleted the primary school in rural
areas, compared with only 32% in the non-rural dangimilarly, the number of members
who have completed the higher secondary schodlaateD.2 in rural areas and 0.9 in urban
ones.

As regards expenditures and income, there is aromement in the average economic
conditions moving from the farm to the non-farm amdhe non-rural households: per-capita
expenditures are more than double in urban areapa@d to farm households, and annual
income is four times larger. An increasing pattemmerges also for the average amount of
each income component (conditional on the housetealeiving that type of income). In each
group there is a clear diversification of incomerses: for example, farm profits represent
on average only half of the total income of farnuéeholds, the other half coming from
either non-farm business or wages/salaries, arat oghes of income (such as pensions,
insurances, winnings or gifts). Also the type ofets owned by the household (non related to
farm and non-farm businesses) are quite differetite three groups: farm households have
the highest proportion of home-ownership and thneeki of the other type of assets (vehicles,

savings and other receivables).

1 The precise question in the survey is: “duringgihst 12 months is there a householder who hasagdrka
farm business but not as a farm worker on someatisésland?” There are also about 406 farm houdshvaho
live in urban areas, but we do not include thegbénanalysis because their environment may be lstahp
different from that of the rural ones.
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Tablel

Some descriptive statistics for farm and non-farm households.

Farm Non-farm Non-rural

Demographics

Household size 4.60 417 4.73
N. of members <18 1.99 1.82 1.88
N. of females>17 1.34 1.28 1.51
Head's age 46.96 44.83 45.03
Head male 0.89 0.77 0.84
Head with no primary 0.62 0.61 0.32
Head with higher secondary 0.07 0.10 0.27
N. of members with higher secondary 0.21 0.24 0.88
Expenditures

Monthly per-capita expend. 41.85 47.95 94.29
Monthly per-capita food exp. 26.58 30.24 49.97
Income

Annual total income 971.00 1280.20 3506.18
N. sources 1.86 1.35 1.59
Have farm business 0.95 0.00 0.11
Net profits farm-business 400.39 0.00 504.31
Have non farm business 0.24 0.34 0.33
Net profits non-farm busn. 530.48 758.57 1586.99
Have wage income 0.26 0.52 0.54
Annual wage income 1294.79  1291.58 4499.09
Have other income 0.40 0.48 0.60
Annual other income 299.70 934.23 793.65
Household assets

Own house they live in 0.94 0.85 0.66
Own vehicles 0.20 0.33 0.39
Own savings 0.14 0.18 0.32
Own other receivables 0.09 0.10 0.13

Notes: Variables in italics are dummy variables; tbrresponding number indicates
the proportion of households with the stated charetic. Means of income

components are conditional on receiving that tyjdeabme.
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Table?2

Proportion of farm households owning different assets

Total Pooff  Non-poor

only Land (L) 15 1.5 1.5
only small equipment (SE) 7.0 28.0 0.0
only L, SE 19.7 17.7 204
only L, SE, Plants or Livestock (PI/Li) 32.7 143 38.8
L, PI/Li, no tractor or heavy equip. (TR/HE) 214 6.9 26.3
L, TR/HE, other assets 38 04 4.9
L, other assets 53 338 5.9
No land, other assets 8.6 27.5 2.3
Total 100.0 100.0 100.0

% Households whose value of assets invested ifatheis in the bottom quartile of

the (farm) asset-value distribution.
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Table 2 reports the type of assets owned by fammsdiwolds. Within this group we
separately identify those households whose sebifteg total value of farm assets in 1992
was in the bottom quartile of the asset-value ithistion (we call these ‘asset-poor’ farms).
About 15% of all farm households do not own landj half of these have only small
equipment (like saws, axes, plows, etc.), whiamosso surprising given the widespread use
of various sharecropping arrangements in Indon&sity a very small proportion (3.8%)
own tractors or other heavy equipment (like farmrmmgchines, generators, etc.), whereas the
majority (52.4%) have land and small equipmentHwit without plants or livestock). The
asset-poor farms are quite different in that mbesthalf of them do not own land (55.5%
vs. 2.3% for non-poor), and a much lower proportbem plants or livestock (21.2% vs.
65.1%).

The asset-poor farms are also quite differentims$eof education, expenditures, income
and ownership of household assets (see table Akiappendix): they have lower education,
their per-capita expenditures are about three grsadf the non-poor ones, and their total
income about 63%. Their farm profit and other ineocane less than a half of the non-poor
ones, and a slightly higher proportion of them nezevage income (31% vs. 24%). Less than
10% of them have either savings or other receigaéth these characteristics, it is quite
clear that the strategies to cope with a negatigeme shock are quite limited for these
households, and that the only assets that marheaf tould sell are the productive ones
(with the only exception of the house they live in)

Our dataset allows us to have information on whetlbeseholds had experienced an
economic shock in the past five years, the typghotk, when it happened (year and month),

what measures were taken, and the costs of ovemgaimiThe survey permits only one
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occurrence of the same shock in the period 198® %@ reported by the same household,
and there is evidence that the most recent shaeksiare likely to be reportéd

About 34% of the total rural sample, and 41% oiffdwouseholds have experienced at
least one shock in the past 5 years. The incidehtiee different types of shocks is reported
in table 3. Since for the same year householdsreyrt more than one shock, we also
illustrate the proportion of households who experesl the occurrence of different shocks
simultaneously and which combinations are the rfreguent one's.

The most frequent shocks are sickness and cropvd®seas business loss and
unemployment affect only a few households. Focusmthe farm sample, the percentage of
households that suffered a crop loss is nearly ZA%is. type of shock is also the most
common, with a median percentage of farmers thag¢r®aenced it in the same village equal to
6.7 (and a maximum of 40%). More than 90% of hoakkEhwho experienced at least one
shock do not report more than one shock in the se@ae when they do, it is more common
that they report a combination of shocks in whiabpdoss is included (7.2% in the rural
sample; 5.7% for farm households), and within thessombination of crop loss with non-
demographic shocks (in particular price falls). Btmrer, only 2.8% of all those reporting a
crop loss declare to have experienced a demograpbitk (sickness or death of a
householder) in the previous year.

Since crop loss is the most frequent shock in nm@dnesia, and one of the major sources
of risk in poor rural areas, in the empirical as&gywe will focus on this type of shock. This
choice clearly raises some issues about which saimpbd be used. Cameron and Worswick
(2003) use the entire sample of rural householdsp @ss is a shock that affects both

households that have some farm production and thasdéave only farm workers. As

' For example, 31% of the crop loss experiencetiérperiod 1988-93, are reported to occur in 1988,68%
in 1992-93.

12\We thank an anonymous referee for pointing ouirtiortance of analyzing the joint occurrence dffiedent
shocks.
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suggested in the introduction, shocks may haverdifft consequences and may lead to
different behavior in the two cases. For farm hbos#s, assets enter directly in the income
generation process and the trade-off between assetnulation and consumption choices is
different than the one for farm workers. Hence restrict the sample to farm househdfds

Table 4 shows the percentage of farm householdsifieadifferent measures in response
to crop losses (both for the period 1988-93 and 893 only?), and whether these measures
are used in isolation or in combination with othezasures. Nearly 40% of the total
respondents report taking an extra job to overcam®p loss, and in almost all cases
(90.8%) this is the only measure taken. Other ingmresponses are ‘cut down on
household expenses’, ‘take a loan’ and ‘sell assetereas help from the family is much
less importartt. Only about 16% of households use more than orssune to overcome the
shock.

The type of response changes with the value otsasseested in the farm (see table 4):
labor supply adjustment is a measure used pantiguds poor farmers (the percentage of
households that take an extra job decreases fro8¥bth 30.7% as we move from poor to
rich farmers; see also Kochar 1999; Newhouse 20@%ya 2001); the opposite happens if
we consider selling assets and using savings. fdpopion of households taking a loan and
cutting expenditures do not increase or decreasarlly as farms’ assets increase: taking a
loan is a relevant choice also for poor farmers, idthey reduce expenditures, they are more
likely than wealthier farmers to do it as an adshél measure (probably because of their

already low level of per-capita expenditures).

13 As table 3 shows, only 22 non-farm households (6U60) reported a crop loss in the previous fears.
Focusing on the year of the survey (1993), theueedo 3 (out of 166).

% n the estimation we consider only crop lossesrenl for the year 1993, because we observe corimmp
only for this year. Therefore we check whether oases to this shock in 1993 are similar to thopented for
the previous 5 years.

15 This may be due to the fact that we are consideha response to crop loss and that in many ¢hisetype
of shock is experienced by many villagers at theestime. Indeed, as the literature suggests, irdbrm
insurance mechanisms, such as family and commaastigtance, may be used less in the face of common
shocks, like for example crop loss (Alderman angsBa 1992).
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Table3

Number of householdsreporting shocks by type of shock (1988-93) 2

Rural sample Farm sample

Type of shock: % % Commonality
median8

Death 284 7.9 174 7.9 3.7

Sickness 376 10.4 232 10.5 3.9

Crop loss (CL) 560 15.6 538 24.3 6.7

Disaster 63 1.8 41 1.9 3.7

Unemployment 65 1.8 25 1.1 3.9

Price falls (PF) 239 6.6 215 9.7 4.2

Joint occurrence:

Only 1 type of shock 1138 92.8 829 91.3

CL and Sickness/death 23 1.9 23 15

CL and Dis/Unemp/PF 47 3.8 42 4.6

Other mix (no CL) 18 1.5 14 15

% In the top panel, the table shows the number asteptage of rural and farm

households reporting each type of shock over theyfear period 1988-93. In the bottom
panel, we consider whether households have reportgdone type of shock or various

combinations of them in the same year. In this pgmercentages refer to the total of
households who reported at least one shock ingheg1988-93.

® The commonality of shocks is the percentage ofabalds reporting the same shock in
the same village in 1993. Villages with no housdloteporting shocks are excluded

from the median.
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Table4

Responsesto a crop loss by type of coping strategy and by far m-assets per centiles®

1993 1988-93

Type of coping

Strategy Total Total Bottom 25% 25-50% 50-75% Top 25%
Extra job 39.2 45.0 54.6 50.0 43.9 30.7
Loan 20.0 21.2 24.8 18.0 13.0 29.2
Sell assets 17.5 20.0 14.2 15.6 25.2 25.4
Family assistance 7.2 6.9 3.5 9.4 8.6 6.2
Savings 54 4.5 0.7 2.3 3.6 11.4
Reduce expenses 29.0 20.8 22.0 23.4 22.3 154
Combinations:

Only® extra job 27.4 35.6 43.3 40.6 33.1 24.8
Only loan 14.6 14.7 17.7 11.7 10.1 194
Only sell/savings 20.7 16.9 7.1 13.3 21.6 26.4
Only reduce exp. 20.1 14.7 12.1 18.7 18.0 10.1
Mixed 15.8 16.4 18.4 141 151 17.8

% The numbers represent percentages of farms. Beafusultiple responses, percentages
sum to more than 100%.

P “Only” may include family assistance.
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The higher propensity of asset-poor farms to userlaupply cannot be attributed to a
significantly larger household size or other denapiic characteristics. Indeed, table Al in
the appendix shows that the only significant défeze (except the one related to assets and
income) is in the number of household members gettondary and higher education.
Therefore, it seems that the adoption of diffestrdategies may be more related to the value
or type of farm-assets than to other householdaceristics. Table A2 in the appendix
shows indeed that those who have only land or thhdgehave livestock are less likely to
take an extra job to overcome the shock, wheregsdte more likely to either use loans (the
former) or to sell their assets (the latter)ncrease in labor supply is especially relevant
those who either have no land (the majority of‘titber” category in table A2), or who have
plants. While the asset-poor farms include almtbshase who have no land, the proportions
of the other groups are quite similar, so that hga low value of assets invested in the farm
does not represent only a particular type of agitcal activity, but it captures the poorer
farmer in each group.

Finally, we examine how the self-reported costwdraoming the shock is related to both
the joint occurrence of shocks and the type ofamsp adoptéd. As can be observed in

table 5, while the joint occurrence of other shamgether with a crop loss implies a larger

'8 and transfers are not common in Indonesia, becafiboth traditional and legal reasons. Legahg, anly
transfers that are not allowed are transfers efrigiht of ownership to foreigners, to individuplsssessing a
foreign nationality in addition to his Indonesiaattionality or to corporations, except those whielrdrbeen
determined by the government. However, all theoteriand complex tenures created by the Basic Agrari
Law (1960) cannot be considered as legally seceicause they remain continually liable to forfeittoehe
State. In practice, the adat (traditional) law glayite a crucial role: the Supreme Court confirredvalidity
of adat transactions which do not rely at all omrfal registration structures. Adat land properghts
institutions and the mode of land transfers haw@wed from the lineage or extended family ownersigng
matrilineal lines to joint and single family ownbiis. However, even under single family ownershigrée is no
right to sell without the approval of family membeT he right to sell without approval is grantedydo land
acquired by clearing forest or by purchasing ldBee Wright, 1999, and Otsuka et al., 2001)

" We considered also how the responses strategywitirghe distance from urban centers (the sulridist
capital in our data). As reported in table A3 ie Hppendix, households who live far from the sudbridi
capital are more likely to take an extra job ars$ likely to take a loan, than those who live climsi, whereas
there is no significant difference for the otherasigres. Therefore we will include the distancealdé in our
empirical analysis.

18 When households report that they have taken nhame @ne measure to overcome the shock, they opbytre
the overall cost, not the different amounts thatattributed to each single type of response. &dsterhen they
report more than one shock in a given year, thpgntehe cost for each type of shock.
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overall cost for the year (more than 500 thousaipiah compared to less than 300), the part
of this cost attributed to the crop loss is somewehaaller than in the case of a single shock.
As regards the type of response, there is no difie in the medians (but an increasingly
larger mean) between taking an extra job, cuttieaditures or taking a loan, whereas both
the mean and the median point towards a largerfapgiiose who either sell assets/use
savings or use mixed strategies.

This descriptive evidence suggests that it is irgmrto distinguish between asset-poor
and non-poor farms in the analysis of income ansemption smoothing behavior, and it

will guide our choice of variables in the differenbdels to be estimated.

EMPIRICAL METHODOLOGY

In this section we present the empirical stratégy we adopt to obtain a quantitative
measure of the income reduction produced by the loss, and of the household’s ability to
recover from the shock. Several methodologies bhaem used to measure income shocks.
Rosenzweig (1988) uses the difference between sehold current income and its mean
income over a nine-year period. Jacoby and Sko(f@87) define the idiosyncratic shock as
the deviation of the change in log full income frtime village-season-year mean change, and
the aggregate shock as the mean change itselfldB&aghejia, and Gatti (2006) measure
transitory crop shocks using the reported valuesab loss (due to insects, rodents, and
other calamities). Kochar (1999) measures incoroekshs the residual from a regression of
crop profits on variables determining the houseladpectations of profits (a set of
household dummy variables, reflecting all time-imaat factors, and a set of time-varying
demographic variables). Paxson (1992) measurdsahgtory income component regressing
total household income on a set of variables thiattransitory income (in her study, this

set consists of deviations of rainfall from its eage level).
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Table5

Cost of over coming the shocks by combination of shocks and type of response

Cost of overcoming Cost of overcoming all shocks

the crop loss

Mean Median

in the year

Mean Median N.obs

By combination of shocks:

1988-93

Only crop loss (CL) 334.38 150
CL+ other shocks 242.14 120
1993

Only CL 285.15 100
CL+ other shocks 211.98 100

By type of response:
Extra jol& 230.65 100

Cut expend./Help from family 320.38 100

Take a loah 361.89 100
Sell assets/use savirigs 387.83 200
Mixed 363.83 150

296.11 100 466

509.25 325 71

255.36 100 133

518.78 275 30

191

79

79

91

88

% It may also include financial help from family as additional measure to the one

specified.
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We use a two-step procedure to estimate the pemhamd transitory income
components. In the first stage we estimate perntaneome only for the group of
households with no crop IdSsand use these estimated coefficients to preatcime for all
households. Our methodology leads to consisteimatds under the assumption that the
crop loss is exogenous. In the second stage tfexatice between observed income and
predicted income for households that experienca@@loss in 1993 is constructed. This
difference is regressed on a set of variablesdffiett the magnitude of the income shock
(e.g. farm assets) and the household’s abilityofmecex post with the hardsHip.

More precisely, we define income for households deanot report a crop loss as:

Y, =a,+a X] +a,X +&, 9)
whereY,, is the 1993 household incomk,” is a vector of variables that determine permanent

income (demographic characteristics, location duesmand wealth indicators), and] is a

set of other variables that may affect househatdnme in a transitory way (winnings, gift
from family/friends, or shocks different from crtgss). The parameters in (9) can be
consistently estimated by applying Otdsthe sub-sample of households with no crop loss

under the assumption that the crop loss is exogéhou

91t is worth noting, however, that estimating penmiat income, using cross-sectional data insteaganél
data, does not allow one to model the dynamicsredlipted income, nor to solve the problem of unoles®
heterogeneity (Abul Naga and Bolzani 2006).

2 Alternatively, we could estimate permanent andditary income by regressing household income on a
vector of variables that permanently affect it, smif-reported shocks (crop loss), and on the coptragegies
adopted using the sample of all households. Ouhoadetogy provides a better measure of permanewiniec
when there are some unobservable variables thattafie reported income of households who expesitiac
crop loss and are correlated with some househo#dacteristics used to estimate the permanent income
component (e.g. transfers form relatives and fidgentich may be correlated with the number of ckitdin the
household).

L Experiencing or reporting a shock may be correlatith pre-shock household characteristics. Givea t
potential endogeneity of self-reported crop losses,looked at the distribution of pre-shock chagdstics
(mainly the value of pre-shock assets owned byhihsehold) of the control group (those who reported
shock) and the treated group (those that reportgtbek). No statistically significant differencesthe means
are observed. We estimated also a treatment-efifiectel, and we reject the hypothesis of endogensity
reported crop losses.
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For households that reported a crop loss in 19@3difference between actual and

predicted income is constructed:
AY, =Y - Y (10)
whereY,”" is the current income for households that repaatetbp loss, antf’h is the
predicted income for these households, on the lbasie parameter estimates from equation
(9). This difference can be explained by the surhefloss produced by the shock and the
gains from the ex post coping strategies thatefteated in the reported income (plus the

effects of unobservable characteristics). To obsammeasure of the crop loss and of the

increase in income due to coping strategies, thewng regression is estimated:
A, = By + BX; + B, X" + B Xy + B X[ +u, (11)
where X are variables that affect the size of the inconss [in our case the value of
1992 farm asset€) X\-° and X\ are vectors of variables that determine the sizheo

increase in income due to ‘labor supply’ and ‘sslets or take a loan’, respectivel’ is

the value of 1992 non-productive assets owned éytusehold, which may have an
additional effect on the ability to recover fronetshock’.

The extra labor income given by the labor supp$pomse is estimated using the dummy
labor supply (self-reported strategy) interactethuwhe number of household members aged
13-64. Following Cameron and Worswick (2003) anatkar (1995), households with more

people of working age may increase their labor subyp more.

22 To account for possible non-linearity in the fuaoal form, the coefficient on farm assets is iatted with
dummies that indicate whether the 1992value oftasseested in the farm is in the bottom 25%, ia tB5-
75%, interval or in the top 25% of the asset disitibn.

% As a check for the validity of using the estimadégquation (9) to construct the dependent vagiabl(11),

the following equation is estimatedf.”" = B, + B, X° + B, X+ B, X5+ B, X+ ,BSY+ |; where YAh

is the income predicted using the coefficient eaten from (9),@5 is found not to be statistically different from
one (F(1,148)=2.46, Prob>F=0.12).
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Least squares estimation of (11) may lead to bias@thates of the parameters because of
the endogeneity of the labor supply response.deraio account for this, we estimate a
probit equation for the labor supply response aadlerive the appropriate selection terms.

Equation (11) thus becomes:

f(9Z,)
“F(0Z,)

f(52,)
"1-F(6Z,)

DY, = Bo+ BXS + B X+ By X *+ B X+ 0 LS+o 1- L9 G+ 4

(12)
where LS is the dummy for labor supply responses to crep,|€L, is the dummy for
crop loss in 1993¢,, and g,, are the covariances between the error terms oimtoene
equations for the two sub-sampldsy =0 and LS, =1, respectively) and the error term in
the probit equation.
We performed a Chow test to check whether all atiefits are the same f&S, =0 and
LS, =1, and we cannot reject this hypothesis (F(6,1484Prob>F=0.54). Therefore, we

use (12) to estimate three different shock measthresncome reduction caused by the crop
loss (equation (13)), the income variation thatudes the labor supply response (equation

(14)), and the total effect of the shock (the sdnmcome loss and income gains; equation

(15)):

1YAhS = Bo + Bl th (13)
zYAhS = Bo + Iél th + Iés XhLS (14)
N2 = Byt BXS+ By XM B X+ B X (15)

Following Deaton (1997), the consumption equatiam lse written &8:

4 A similar approach has been used by Paxson (1®82)Cameron and Worswick (2003). They estimate the
level of household savings as a linear functiopeimanent income, transitory income, the resicwath fthe
income equation (unexplained income), and a seavfbles that measure the life-cycle stage of the
households. Paxson includes also the variabilithetousehold’s income.
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Co = Vo + VY + 1, 1L Y°) CL+y, Y-S CL+y, Y Cltys ¥ C

. R (16)
*VeU [CLh + V7€, Eﬂl- CLh)+yth+Vh

where C, is household consumption (measured by non-dueabieal household
expenses), \?hp Is the permanent income componqhﬂf is the measure of the income

reduction due to the crop loss (equation (13%))3 is the extra labor income, ar’fﬁ,\?hL are

the predicted income gains due to other copingegifas (non-business assets and ‘take a

loan or sell assets’, respectivéﬁ/)ﬂh and &, are the fitted residuals from income equations
(12) and (9) respectively, and|, is a set of variables that measure the life-cgtdge of the
household. Following Paxson (1992), the variablesided inZ, are the number of

household members in each age category.

From equation (16) we can estimate the marginglgnsity to consume out of permanent
and transitory income. To examine the differentavadr of asset poor and non-poor
households, both the permanent income and the meeakthe crop loss are interacted with
dummies to identify farms in the bottom, medium-{Z8%0), and top quartile of the asset-
value distribution. As noted in the introductionese estimates would help us to understand
whether poor households do actually accumulatasssbkich income measure drives
household consumption behavior, and whether permaneome is an appropriate welfare

indicator for these households.

% The expenditure variable used in this paper iresutthe total value of goods self-produced by thesabold.
Durable goods are not included because it is diffito impute the appropriate measure of the serfliow
derived from them.

% Few papers estimate a quantitative measure ofithease in income due to ex post responses tkshoc
(Fafchamps et al. 1998; Cameron and Worswick 2a88)ever, none of these papers examines how much of
the increase in income due to different copingtetiias is passed onto consumption.
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RESULTS

I ncome equation estimates

Estimates of the income equation for householdsditanot experience the crop loss
(equation (9)) are reported in the Appendix (ta®lédsand A5). Since the distance from urban
centers may affect the whole income generatingga®¢with different returns on education,
assets, etc.), we estimate different models fosbalds that are close or distant from the
sub-district capitdf. To account for the non-linearity of the incornedtion, the coefficient
on farm assets is interacted with dummies thatatdiwhether the farm is in the bottom,

medium (second and third), and top quartile of 129&h assets distribution.

Results are in line with standard income equatsimeates. Coefficients on non-farm
assets are highly significant for close househdidsnot for distant ones. Those on farm
assets confirm the non-linearity of the income fitg with large and positive returns for the
top quartile and a negative effect for the bottama much larger for distant households).
Households whose head has secondary/higher educatis employed in the private and
government sector have a higher income, other shaggial. Other variables that have a
significant effect on household income are the nemab income earners other than the head
(with a much smaller and non-significant effect destant households), and non-labor
income sources (such as gifts and winnings, angrésence of a household member that

receives a pension).
These estimates of the income equation are usesldolate the difference between the
observed income and the ‘expected’ inco¥,(in equation (10)) for households that report

a crop loss in 1993. As can be noted from tabteéresulting income loss for these

households is on average about 24 thousands @itruiput there is a high variability around

%" Close and distant households are defined as thaséve respectively less or more than 13 km afwam
the sub-district capital. 13 km is the third quartf the distance distribution in our dataset.
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the mean. For households that report labor sugsyanse we obtain a positive mean
difference between realized and predicted incom®& (Bousands of rupiah), whereas the
mean is negative for the other households (-118s#ads of rupiafy. Within this group, the
loss is much more pronounced for those who repa@reiht occurrence of multiple shocks (-
438 thousands of rupiah).

In order to identify the main components of thifedence in income, we estimate
equation (12) that includes the appropriate seladerms for the probability of using labor
supply. As regards the latter, the probit estimegesrted in the Appendix (table AB)show
that the probability of adopting labor supply deses with the value of the land, the
possibility of access to the credit markethe experience of a demographic shock (together
with the crop loss), the age of the head, the rermobadult members with secondary
education, the presence of an inactive spousethenguality of the soil (farmers that
cultivate a high-quality soil have higher farm pi®f and, hence, they may rely on other
risk-coping strategies). Distance from the subridistapital, the commonality of the shock,
the number of female household members aged 18HliAcrease this probability. These
results suggest that, as already observed in #&igave analysis, rich households that can
rely on high and good-quality assets are unlikelgltange their labor supply decisions after
the occurrence of a crop loss.

As the estimates of equation (12) reported in td@lddow, the difference between

observed and predicted income for households wpereénced a crop loss is the result of a

% The difference in the means for the two groupsasistically significant at the 1% level.

2 The probit model is estimated over the sampleoofseholds that reported a crop loss over the pasyéars
to increase the number of observations. Note thahis model we have included two exogenous vagmbl
(dummy if credit in village and the proportion dher households experiencing a crop loss in theesaltage)
that affect labor supply but that are plausiblyledable from the second-stage income equation.

% This is in line with the results of Maitra (200&ho finds that Indian farmers with unrestrictedesscto credit
(medium and large farms) deal with shocks by usiage contingent transfers (for example credit)l, &ithout
changing their leisure and consumption behaviorti@rcontrary, constrained farmers (small farme)adole to
insure consumption against unanticipated incomegésionly if they adjust their market participation
response to the shock, shifting from own-farm wiorkhe labor market.

3L Farmers living in villages with a high soil-quglitave farm profits that are statistically highat @.01%
level) than other farmers.
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reduction in income due to the shock and some mrganeasures adopted as a response to it.
The former depends on the level of asset ownerahighon having experienced other shocks
together with the crop loss. The estimated coeffits on farm assets are all negative and
significant, but they decrease, in absolute vadsaye move from asset-poor to asset-rich
farms. This finding may be explained with the noeérity of the profit function. With
decreasing returns on farm assets, the margiredtedf an increase in assets on the income
loss is larger for low than for high levels of a@sse

The ability to recover from the shock depends pait on the value of non-farm assets,
indicating that rich households have a higher ghtiti recover from the shock, but the effect
is not significant. The labor supply effect is g significant; the income gain is related to
the number of household members aged 13-64, wih member allowing households to
gain about 425 thousands of rupiah of extra laboome after a crop loss. The distance from
the sub-district capital (expressed in kilometearg)teases the income loss due to crop loss,
and this may be a sign of both a larger size ostieek and a lower ability to recover from it

(e.g. because of a lower income obtained from xf\@gob or from selling assets).

From this regression, we construct the measurdheoincome reduction caused by the
crop losé? and of the income gains due to the labor supplpoese. Predicted measures are
summarized in table 8. The income reduction calmsethe crop Iossf(?hS in equation (13))

does not vary significantly with the size of thenfia and the mean is about 1010 thousands of
rupiah. The average value of the income gain dualtor supply response is 1274 thousands

of rupiah, suggesting a significant impact of iping strategy. The total effect of the shock
(3\?hs in equation (15)) is, on average, positive for seholds that use the labor supply

response (445 thousands of rupiah) and negativihéoothers (-812 thousands of rupiah).

32 |f there are omitted variables in the regressiported in table 7 which are uncorrelated withvhleie of
1992 farm assets, the income reduction causedebgrtip loss will have a different mean, but itsataitity
across households, captured@kf, will not be affected.
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Table6
Descriptive statistics of the differencein incomes for households that

reported a crop lossin 19937

Variable Obs. Mean p25 p50 p75
AY,* 163 2413 -585.62 -85.04 293.62
AY,S*LS 64 245.60 -619.79 17.07 461.65
AY,*(1-LS) 99 -119.04 -537.09-203.02 215.70
AY, " *(1-LS)*oint 20 -437.93  -758.80-463.03 -171.38

@ The descriptive statistics differentiate betweendeholds that adopted the labor
supply response (LS=1) and those who did not (LS®hin this second group
we also distinguished those who reported a joiuoence of various shocks

(joint=1). The difference in the means is stataticsignificant at the 1% level.
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Table7
I ncome loss equation estimates®

Variables Coef. t

Variables that affect the size of the loss

1992 farm assets*asset-poor farm -1.82 -1.96
1992 farm assets*medium farm -0.12 -1.90
1992 farm assets*asset-rich farm -0.02 -3.53

Other shocks occurred in the same year -467.45 2.41-

Recovery’s measures

1992 non-business assets 0.04 1.41
LS*N_1364 424.80 2.60
Dummy sell assets or take a loan 290.63 1.09

Other variables

Dummy cut expenditure 159.48 0.84
Distance from sub-district capital -7.76 -2.54
1% selection term* LS -183.61 -0.46
2" selection term* (1-LS) -1096.73 -2.31
Intercept -632.27 -1.58

Number of obs= 159
F(11, 147)= 3.54

R-squared= 0.24

 The table reports the results from equation (489 estimates the
size of the income reduction due to the crop losd af the
increase in income due to coping strategies. Thapka is
households that had a crop loss in 1993. Both ircamd assets

are measured in thousands of rupiah. Standardsaarerrobust.
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Consumption equation estimates

As previously noted, our aim is to examine whettwrsumption behavior in the face of a
crop loss differs according to the level of (protike) asset ownership. Hence, we estimate
the marginal propensity to consume out of both p@ent and transitory income, focusing on
the differences between asset poor and non-pomefar Estimates of equation (16) are
reported in table 8.

According to the permanent income hypothesis, copsion is determined by permanent
income and should be unaffected by transitory inechanges. Our estimates suggest that
consumption of non-poor farms is indeed determimegdermanent income, while the crop
loss has no impact on non-durable expendituresc@ib#icient is small and not
significant}*. Instead, consumption of asset-poor farms is émfied by both permanent and
transitory income: coefficients on both types afdme are significant. The implications of
this result for consumption smoothing are bettaspged if we consider the difference in the
estimated marginal propensity to consume out ahpeent and transitory income. As
suggested by Deaton (1997), a statistically pasitiNference between these two coefficients
would represent evidence that households are gidlsle to smooth consumption relative to
income. This result is confirmed for non-poor farfps/alue=0.000), but not for asset-poor
farms. Indeed, the estimated coefficients on peantimcome, crop loss, and extra labor
income on consumption for asset-poor farms arestadistically different (test for the

equality of the three coefficients: F(2,2057)=1.Rdob>F=0.32%.

% Five outliers which belong to the top percentiletoe expenditure distribution are excluded frone th
expenditure regression. All the results reportethible 9 are robust to different definitions of paod non-poor
farmers. Defining the poor as those who belondé&lowest 20% or 30% of farm asset distributiostead of
the lowest 25%, gives similar results. We alsoetksthether the joint occurrence of crop loss togethith
other shocks and the distance from the sub-distaipital had an effect on expenditures, but bodisehvariables
were not significant, with an F test for their joexclusion equal to F( 2, 2057) = 0.21, Prob > B.81.

% We cannot reject the hypothesis that the effedhefshock on consumption is the same for farmthén
medium and top quartile of the asset-value distidgou(F(1,2056)=0.57, Prob>F=0.451). Hence, we gbel
two groups.

% Flavin (1985) explores whether the empirical régecof the permanent income hypothesis occurs useta
agents are myopic, or because some agents fadditjgeonstraints. She finds that the observed sxce
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Table8

Descriptive statistics of predicted variables®

Variable p25 Mean p50 p75

Income reduction due to the crop Ic(siﬁqs = ,5’0 +,5’1th)

Total sample -1117.06 -1009.99 -900.44 -804.23
Asset-poor farms -1130.32 -930.42 -823.22 -717.50
Medium farms -1101.05 -084.26 -924.99 -856.03
Asset-rich farms -1391.90 -1145.75 -876.85 -806.33

Income gain due to labor supply respoiigeX S if LS=1)

Total sample 849.60 1274.41 1274.41 1699.21
Total effect of the shoc(<3\?hS = B+ BXS+ B, X+ B XS+ B, )Q) if LS=1

Total sample 4.69 444 .59 423.27 849.88
Total effect of the shoc@?hS = B+ BXS+ B, X+ B X5+ B, )Q) if LS=0

Total sample -1033.15 -812.14 -736.07 -521.27

Number of households that reported a crop los998E 163

Number of households that adopted the labor sugsiyonse in 1993 = 64

 The table presents the descriptive statistice®ineasures of income loss due to

the crop loss and income gains due to coping sfiede

sensitivity of consumption to current income is dodiquidity constraints. The extent to which cangtion is
affected by the presence of borrowing constramexamined also by Zeldes (1989).
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Table9

Expenditure equation estimates®

Variables Coef. t
Y- asset-poor farms 0.45 581
Y- medium farms 0.73 7.05
Y- asset-rich farms 0.98 8.50
Y2~ poor farms 0.76 3.31
Y.5- non-poor farms -0.24 -1.57

(,ézxr:A + ,5’4 Xy)- poor farms 1 30 1.94

B,X;;°- poor farms 048 221
Transitory positive income 1.36 5.49
Gy * CL 0.23 1.59
£, *(1-CL) 0.44 5.64
members aged 0-5 -7.33  -0.2
members aged 6-11 188.45 4.62
members aged 12-17 291.85 6.12
members aged 18-64 201.02 5.46

members 65 years or over 149.17 2.15
Intercept 403.61 4.07
R-squared= 0.33

Number of obs= 2075

% The table reports the results from equation (16).
Dependent variable is 1993 non-durable household
expenditure. Standard errors are robust.
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A second distinction between poor and non-pooshkbalds is the magnitude of the
marginal propensity to consume out of the relewacdme measure. Non-poor farmers
consume about 90% and 70% of their permanent incespectively?. The marginal
propensity to consume out of current income forrgmuseholds is about ’5with the
consequence that about one half of the currennieds transferred into savifjsThis is in
line with what is suggested by the literature: wkgoluded from financial markets, poor
households have to perform an autarchic savinggsgtyato build a buffer stock of assets and
to self-finance profitable investments (Barrett &atter 2005; Fafchamps 1999).

The third result that emerges from table 6 is thifi¢rent coping strategies that change
current income, have different impacts on consuompfior poor households. The income
generated by the measures ‘non-business assetfakad loan or sell assets’, is entirely
used to mitigate the consumption reduction dubecctop loss, even if these measures have
only a marginal role in compensating the income*fo#\s noted above, the marginal
propensity to consume out of extra labor incomabisut 0.5, and statistically lower than the

one estimated for the other measures.

CONCLUSIONS
This work uses the 1993 round of the Indonesianilydrnie Survey to explore whether
Indonesian farmers respond differently to incomeckk (crop loss) depending on the level

of their asset ownership. We consider a framewoskhich assets contribute directly to the

% The marginal propensities to consume out of peemaimcome for farms in the medium and top quadfle
the asset-value distribution are statisticallyetfiént (F(1,2057)=3.92, Prob>F=0.048).
3" Test on coefficients:

a) extra labor income=crop loss=permanent income=%52057)=0.79, Prob>F=0.498

b) extra labor income=crop loss=permanent income=3,2057)=3.94, Prob>F=0.008.
% Using data from rural Burkina Faso, Kazianga addy{2006) find that about 50% of changes in tremgi
income are passed onto consumption, with no sigmifi differences between poor and rich househdédan
and Ravallion (1999) show that 40% of an incomeckli® passed onto current consumption for the store
households, while rich households are protecten &bmost 90% of an income shock.
3 Coefficients on ‘non-business assets’ and ‘takeam or sell assets’ are not statistically différém the
consumption equation and, hence, we aggregatevthedriables.
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income generation process. In this context transgbocks may have long term
consequences when the income loss leads to chamtjesasset investment decisions.
Various papers have shown the existence of an tssshold below which households
reduce consumption in order to preserve their std@ssets (asset smoothing). Other studies
suggest that poor households smooth consumptiadijogting labor supply. In this paper we
combine these two streams of literature by exargitiie role of the extra income generated
by the labor supply response in the consumptionaasdt accumulation choices of poor
households. More precisely, we construct quantgatieasures of income shocks and
households’ ability to cope with them, and we Umsé measures to estimate the marginal
propensity to consume out of both permanent amsitiry income. These estimates help us
to understand which income measure drives housawoisumption behavior for the two
groups, and whether permanent income is an apptepsielfare indicator for all households.
The theoretical framework that underlines the agialis a life-cycle model, in which
income includes farm profits and off-farm laboronee. Productive and unproductive assets,
together with an exogenously determined amourdlwdi, determine farm profits; the
remaining amount of time can be allocated to eiktisure or wage market. A negative shock
reduces profits (and the amount of farm labor) iasteases the marginal utility of off-farm
labor income. The model predicts that the margimiéity of leisure and of consumption are
both greater when assets are below a householdis@esset threshold. This implies that, in
general, constrained households consume less atkdwaoe than if they were
unconstrained, and these effects are even morepnord in the face of a negative shock.
The descriptive analysis suggests that the copgmategiies adopted to overcome a crop
loss are indeed quite different between asset @edmon-poor households. The latter are
more likely to run down assets and to use savinwgge the former are more likely to adjust

their labor supply, even if the percentage of hbokis that use extra labor is high in both
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groups. This evidence is supported also by theauweltric analysis. Poor households that
cannot rely on high and good-quality assets usar lalpply to compensate the income loss
and, on average, they succeed in doing it: thé éffiact of the shock — income loss plus
income gains — for households that use the labaplguesponse is positive.

As regards consumption behavior, there are two wiffierences between poor and non-
poor households. First, while non-poor farms smaotiisumption relative to income, this is
not so for asset-poor farms: for the latter, thenncamponents of transitory income (crop
loss and the extra labor income) have an effectomsumption that is statistically significant
and equal to the one associated with permanentac®his means that consumption for
poor households is driven by current income, aedeflore permanent income is not an
appropriate welfare indicator for them. The secdistinction between poor and non-poor
households concerns the marginal propensity towwnaout of the relevant income measure:
while the latter consume a fraction of their perera@rincome close to one, the former save
about a half of their current income. More pregisakset poor households transfer into
savings half of their permanent and half of thealdabor income due to the labor supply
response. Instead, the income gain from other gogtirategies is not used to accumulate
savings: what poor households receive from takilgaa or selling assets is entirely
transferred onto consumption.

These results confirm the need for poor householdscumulate assets, and suggest that
in this case policies that support savings, ancerpoecisely the accumulation of productive
assets, may be even more important than the dewelaipof labor markets. We expect these
policy-implications to be relevant also for otheuatries, but it would be useful to confirm

this intuition by carrying out similar analyses different datasets.
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APPENDIX

TableAl
Some char acterisitcs of asset-poor and non-poor farms?

Poor Non-poor

Demographics Household size 4.57 4.62
N. of members <18 2.13 1.94

N. of females>17 1.28 1.36

Head's age 43.5 48.11

Head male 0.87 0.9

Head with no primary 0.68 0.6

Head with higher secondary 0.05 0.07

N. of members with higher secondary 0.13 0.24

Expenditures Monthly per-capita expend. 32.96 44.82
Monthly per-capita food exp. 23.23 27.7

Income Annual total income 676.19 1069.48
N. sources 1.84 1.86

Have farm business 0.95 0.95

Net profits farm-business 220.25 460.05

Have non farm business 0.21 0.24

Net profits non-farm busn. 537.66 528.37

Have wage income 0.31 0.24

Annual wage income 1462.11 1224.9

Have other income 0.37 0.42

Annual other income 139.89 346.24

Household assets Own house they live in 0.89 0.96
Own vehicles 0.14 0.22

Own savings 0.09 0.15

Own other receivables 0.07 0.10

Total value of hhd assets 1917.08 4708.61

Non-farm business  Total value of bus.assets 112.76 499.47
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@ Poor farms are defined as those with a value sdtasnvested in the farm in the bottom
guartile of the asset-value distribution. Incomd agssets are in thousands of rupiah.

Table A2

Responsesto a crop loss by type of coping strategy and by assets owned

Plants and

Land Plants Livestock Livestock  other Total
Only® extra job 28.7 44.2 29.0 36.0 41.3 35.6
Only’ reduce exp. 148 125 9.7 6.5 12.7 11.0
Only® loan 21.3 108 11.8 13.0 17.5 14.7
Only’ sell/savings 13.9 13.3 31.2 18.7 4.8 17.0
Only” family assistance 5.7 4.2 3.2 2.2 3.2 3.7
Mixed 14.8 11.7 14.0 22.3 19.1 16.4
Missing 0.8 3.3 1.1 1.4 1.6 1.7
Total 100 100 100 100 100 100
N.of observ. 122 120 93 139 63 537

1t includes those who have only land and those e land and small equipment.
P It includes also those who have received familgistance together with the measure
indicated.

Table A3
Responsesto a crop loss by type of coping strategy and

distance from the sub-district capital®

<13 km >=13 km

Only® extra job 29.2 39.4
Reduce exp./Family assist. 13.9 9.3
Only® loan 18.3 12.5
Only sell/savings 18.3 16.1
Mixed 17.3 15.8
Missing 1.0 2.1
N.of observ. 202 335
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@13 km is the third quartile of the distance disition in our dataset.
P It includes also those who have received familistance together
with the measure indicated.

Table A4
I ncome equation estimates (non-distant households)®
(for households that did not report a crop loss94a3)

Variables Coef. t
Permanent income variables
1992 farm assets*asset-poor farm -0.33 -1.10
1992 farm assets*medium farm 0.02 0.91
1992 farm assets*asset-rich farm 0.03 3.99
1992 business non-farm assets 0.01 4.19
1992 non-business assets 0.03 2.93
Head employee 1239.15 7.28
Head self-employed 111.72 0.98
Head complete primary educ 130.53 1.75
Head secondary educ 838.25 5.06
Head higher educ 1652.92 3.05
Number of income earners 179.91 4.13
Pension (if someone receives a pension)171.56 3.19
Household size 179.00 2.71
Household size squared -14.55 -2.3
Electricity in the village 48.11 0.58
Intercept -333.92 -1.38
Positive transitory income variables
Winnings 385.19 2.91
Gift 175.13 1.69
Negative transitory income variables
Shocks (other than crop loss) -110.82 -1.47

N. of obs=1420

F(29,1390) = 11.55

R-squared= 0.36

% The table presents the results from equationr{@)estimates the
predicted income for households that did not repoctop loss in
1993 and whose distance from the sub-district ahgtbelow the
third quartile of the distance distribution (13 kni)ependent
variable is 1993 household income. This regressicludes also
provincial dummies. Both income and assets are umedsin

thousands of rupiah. Standard errors are robust.
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Table A5
I ncome equation estimates (distant households)?
(for households that did not report a crop loss983)

Variables Coef. t
Permanent income variables
1992 farm assets*asset-poor farm -0.65 -2.58
1992 farm assets*medium farm 0.03 0.75
1992 farm assets*asset-rich farm 0.02 23
1992 business non-farm assets 0.07 0.9
1992 non-business assets 0.00 0.19
Head employee 987.02 4.45
Head self-employed 165.51 1.39
Head complete primary educ -5.27 -0.06
Head secondary educ 634.60 3.43
Head higher educ 2551.10 4.46
Number of income earners 59.24 1.08
Pension (if someone receives a pension)736.25 1.35
Household size 102.52 2.21
Household size squared -5.22 -1.43
Electricity in the village 71.66 0.74
Intercept -97.01 -0.44
Positive transitory income variables
Winnings 461.64 3.60
Gift 110.14 1.08
Negative transitory income variables
Shocks (other than crop loss) -124.92 -1.72
N. of obs=598

F( 29, 568) = 7.08
R-squared= 0.43

4 The table presents the results from equationr{f)estimates the
predicted income for households that did not repoctop loss in
1993 and whose distance from the sub-district ahtabove the
third quartile of the distance distribution (13 kni)ependent
variable is 1993 household income. This regressicludes also
provincial dummies. Both income and assets are unedsin
thousands of rupiah. Standard errors are robust.
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Table A6
Probit equation for thelabor supply response®

Variables Coef. z

Land value -0.00004  -3.48
Farm has hard stem plants 0.39 3.06
Joint demographic shock -0.72 -2.56
Distance from sub-district capital (km) 0.01 1.88
Dummy if credit in village -0.20 -1.53
Proportion of other households experiencing

a crop loss in the same village 0.96 2.49
Age of household head -0.02 -4.00
Nr. of adult members with secondary

education -0.23 -2.74
Nr. of females aged 13-17 0.25 2.14
Spouse is inactive -0.34 241
Poor soil quality in village 0.46 2.39
Average soil quality in village 0.33 217
intercept 0.24 0.81

Number of obs=506

Pseudo R-squared = 0.15

Percentage correctly predicted = 67.39
% The table reports the results from the probit esgion that estimates
the probability of responding with labor supplya@rop loss. Dependent
variable is a dummy that equals one if the houskhat a labor supply
response in the face of a crop loss over the pd9&8-93.
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