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1. Introduction

Social capital refers to the “norms and networks that enable collective action”
(World Bank 2000).l One can think of socia capital, particularly social networks, as an
asset that people accumulate, largely by spending time building relationships with and
helping others. Some returns on this asset are certain such as affection for some
relationships, while other returns depend on the state of the world. In this study we
measure the extent to which social networks protect families' living standards when an
adult becomes disabled.

When an adult in a household becomes disabled, household income often
declines. Because forma insurance is usually not available in developing nations,
households rely on precautionary savings, credit, and informal insurance to protect their
standard of living. Credit and informal insurance, in turn, frequently depend on the
connections between the injured person’s household and its extended family and
community. This pattern leads to the often-made claim that “socia capital is the capital
of the poor” (e.g., Woolcock and Narayan, 2000).

How important social capital is in helping families to insure consumption after
adverse shocks is still an open queﬁtion.2 In this paper we take advantage of an extremely
rich longitudinal dataset on Indonesian households to study how much close ties to
community and family protect a household after a health decline. The ethnographic
literature on Indonesia suggests that informal insurance within neighborhoods is often
quite important after a family has received a negative shock (e.g., Sullivan 1994). For
example, the traditional Javanese funeral normally involves monetary gifts to the family
of the deceased. Moreover, medls, childcare, and other resources are often provided by

long-time neighbors to help maintain the family’ s well-being.

! For more discussion of the concept of social capital and its measurement, see World Bank (2003).
Coleman (1990) and Putnam (1993) are the seminal works on social capital. For critiques of the literature,
see Sobel (2002).

2 Evidence on the effects of social capital onthe level of living standards includes Knack and Keefer (1997)
and La Porta et a. (1997); see the review by Temple (2001). These analyses are subject to reverse
causality, where prosperity can improve social capital (Miguel, et al., 2003), and by omitted variable bias.
The relationship between social capital and growth isalso unclear in theory as high social capital can reduce
growth by taxing high effort and skill accumulation to help less prosperous relatives and neighbors. Thus, it



Our test for the importance of socia capital is very smple. We test whether the
decline in a family's standard of living after a negative health shock is less severe if the
family lives in cohesive neighborhoods with neighbors who have lived there along time
and who interact with each other frequently or if the family lives near a large and wealthy
extended family.

We begin the empirical analysis by testing whether Indonesian households are
able to insure consumption against maor illness shocks. Consistent with previous
research, we find that large health shocks result in declines in consumption levels, and
these reductions are not due to state-dependent utility or to reverse causality3. We then
estimate the extent to which social capital mitigates the decline in consumption
associated with the health shock. Specifically, we test the hypothesis that households
with more social capital are more successful in insuring consumption than otherwise
similar households with less social capital against the aternative that the decline in
consumption is not related to social capita. We measure social capital both at the
household and the community level and we examine socia capital provided by the family
and the community.

Two features of our data, the Indonesian Family Life Surveys (IFLS), make it
particularly suited for this study. First, IFLS is a longitudina survey that follows
households over time and collects detailed health and consumption measures. By looking
at within-household changes in consumption, we are able to account for many unobserved
characteristics of families that are correlated with social capital and could potentially bias
simpler cross sectional estimates.

Second, the IFLS collected detailed information on several variables that the
theoretical literature identifies as potentialy important antecedents of and proxies for
socia capital. The first is civic participation in community organizations both at the
household level and at the community level. Second, the IFLS surveyed village chiefs as
to whether there was an “ethic of mutual cooperation” in the community’s traditional
customs and law and whether it remained common practice at the time of the interview.

Third is the presence of long-term relationships in a community. Long-term relationships

is also important to see how social capital affectsrisk, asin this paper.
3 Seefor example Gertler and Gruber 2002; Gertler, Levine and Moretti 2002; and Cochrane 1991



in the community are not in and of themselves socia capital, but most theories suggest
they should lead to sociad capital. Fourth, we use measures of ethnolinguistic
fragmentation because theories of ethnolinguistic fragmentation predict lower social
capital when a household is of a rare group in a community with many groups. Finally,
we examine whether households with prosperous nonresident living parents, siblings, and
adult children are better able to insure consumption against health shocks.

Although we use several detailed and precise measures of socia capital, we find
surprisingly little evidence that social capital improves a family’s ability to insure
consumption against health shocks. While health shocks are associated with significant
declines in consumption, the degree of decline is unassociated with the level of
household’s community based socia capital. Even more surprisingly, family ties appear
not to be very important in helping to insure consumption. Indeed, households with large
and prosperous families do not have smaler declines in consumption following a
negative health shock than otherwise similar households without such extended family
potential support. Overall, we find little support for the hypothesis that socia capital is
the capital of the poor and cast doubt on the importance of socia capital in helping
households insuring consumption after negative shocks.

Because we measure consumption based on purchases, an important concern is
that neighbors and family members may provide in kind transfers that we cannot measure.
To assess whether this data limitation affects our results, we directly examine children’s
nutritional status using measures of children’s height and weight. For example, if
neighbors and friends provide meals to children whose parents are sick, and if parenta
health shocks are not infectious, then we should see that children’s nutritional status is
unaffected by parental health shock. We find that in general, social capital does not help
kids when parents suffer a negative health shock.

2. Social Networks

The role of socia networks in protecting people in times of need has well-
established microfoundations in economic theories of mutual insurance (Ligon, Thomas
and Worra 2001), altruism, socia norms (Hechter 1987), and reciprocity in games of

repeated play (Fudenberg and Maskin 1986). Mutual insurance is easiest to maintain if



one family’s relative bad luck one year is likely to be balanced by relative good luck the
next; after a poor harvest, for example. A permanent shock such as the permanent
disability of a prime-age parent makes such reciprocity less likely to occur. Thus, when
insurance is maintained by expected future reciprocity, it will not work well for large
shocks (Townsend, 1994; Sullivan, 1994; Brenner, 1998). Importantly, most of the health
shocks we study are partly or entirely reversed over the next few years.

These theories suggest that social capital is greater when individuas are
embedded within a dense network of social ties so that cooperation can be monitored and
rewarded by others, or when there is affection amongst individual s that promotes altruism
and expectations of future reciprocity. These theories aso stress the importance of long-
term relationships and expected future encounters. Long-term relationships provide
incentives for cooperative behavior today and the time needed to internalize group norms
and to form bonds of affection.

What factors, then, lead to dense networks and long-term relationships? Consider
the following idealized society with very high levels of social capital: a tradition-bound
village with a stable set of families that have lived together for generations. Religious
observations, agricultural production, local public goods projects, and socidizing all
involve the same individuals, and frequent interactions create a dense network of social
ties. Transactions in this setting are more often performed based on reciprocity than
money transfers, relatives and neighbors are crucial sources of assistance after adverse
shocks, such as illness or poor harvests, and good information allows residents to easily
detect shirking.

In the above setting a dense network of community groups, norms of cooperation,
ethnic and linguistic homogeneity, long tenure of oneself and one's neighbors in the
community, and close ties to extended family al likely work to increase socia capital.

We now discuss each of these sets of tiesin detail in the Indonesian context.

Civic Participation: Putnam (1993, 2000) was the first scholar to emphasize civic
participation as a key element of social capita. He emphasized that participation in
multiple groups created the rich network of ties that increase information flows, increase

mutual liking and respect, facilitate monitoring, and make it easier to sanction free-riders



and reward those who have provided public goods.

Much of the daily life of ordinary Indonesians revolves around institutions that
facilitate such dense social interactions. Indonesian communities are typically
characterized by vibrant organizationa life, including financia self-help groups, farmers
groups and water groups (Sullivan 1994; Geertz 1961;Lont 2000). The number and
variety of community groups expanded further during the 1980s and early 1990s, in part
due to the efforts of the central government (Grootaert 1999: 52) and of some larger non-
governmental organizations (Eldridge 1995).*

Many community organizations in both rural and urban Indonesia were originally
based on informal rotating savings and credit associations (ROSCAS) called arisan in
Indonesian, and larger credit cooperatives often retain a rotating structure (Eldridge
1995); such rotating credit groups have received extensive attention in the social capital
literature (Putnam 1993). Eldridge (1995: 53) describes a typical Indonesian community
self-help group:

“Local income-generation programs operated by small local groups, either
independently or in association with some larger [NGO], are fairly pervasive in
Indonesia, most commonly in the form of informa or forma co-operative
enterprises, arisan, savings and loan groups, and credit unions. ... Perhaps the
most creative mode of income generation ... is the revolving fund. This practice
is commonly associated with small, informal co-operatives, which are often built

on traditional-style associations such as arisan. ... This process obviously
depends on efficient organization and high levels of mutual support and
reciprocity.”

Norms of Cooperation: While information on community groups captures formal
organizations that may promote social capital, informal ties (for example, ties of affection
and reciprocity that are due to family, friendship or informa organizations) can be
important in peopl€e's lives even when formal groups are rare. If such ties are important,

then norms can arise for mutua assistance. We measure such norms in each rural

* There are paralels with the U.S. experience when nationa NGOs ranging from the
American Bowling Congress and the YMCA to the Grange and the Knights of Columbus
helped disseminate local organizations a century earlier (Skocpol, et al. 2000).



community with reports from an expert in traditional law on topics such as whether the

community has an “ethic of mutual cooperation.”

Long-term Relationships in the Community: It is difficult to form strong bonds with
people one has just met. In contrast, people who grew up together tend to have interacted
frequently, have formed bonds of affection, have internalized norms of cooperation, and
are embedded (along with their other neighbors) in overlapping spheres of potential
cooperation in everything from lending cooking oil to participation in local organizations
to mutual business dealings. Thus, we expect social capital in a neighborhood to be high
if most people were born there, and to be high in a household whose male or female

heads were born there or have lived there along time.

In contrast, recent arrivals should have a harder time accessing norms of mutual
assistance. DiPasquale and Glaeser [1999] model this process formally and provide
evidence from the United States. Sullivan (1994) provides ethnographic evidence from
Indonesia on how newcomers are left out of networks of mutual assistance. Hence, in-
migration likely lowers social capital, especially among the new arrivals.

In addition, out-migration can also lower social capital (Schiff 1998). Intuitively,
socia capital involves transfers, favors and exchanges today, often in return for favors
implicitly or explicitly promised in the future. If the potential exchange partner is likely
to migrate away tomorrow, the incentive to initiate arelationship with him or her islower
(Migud, Gertler & Levine 2002).

To capture these ideas we use three community-level and two household-level
measures of long-term relationships. The community level measures are (1) the
proportion of the community that was born there, (2) the mean tenure of residents, (3) the
amount of out-migration from the region. The household-level measures are whether
one or both of the male or female household heads was born in the community and the
tenure of the household head in the community.

Ethnolinguistic Fragmentation: Ethnolinguistic fragmentation affects interactions in
many settings within the community. For example, if people of the same religion are
more likely to interact in both socia settings and in religious settings, each set of

interactions becomes embedded in alonger series of interactions and relationships. These



interactions increase repetition in games of cooperation and, thus, increase the likelihood
of cooperation. These overlapping networks, in turn, imply reputations for unfriendly
actions may be more likely to spread among those sharing a demographic group, and the
group can more effectively sanction those who break group norms. When norms of
appropriate behavior are likely to be enforced by outsiders, the threat of such enforcement
can improve the odds of fair dealing and further enhance trust. Indeed, Bernstein (1992)
describes how religious and socia homogeneity, and the ensuing rich network of social
interactions and ingtitutions, helps promote cooperative behavior anong Hassidic Jewish
diamond traders (1992; Greif describes related cases, 1993, p. 530).

Ethnolinguistic fragmentation also makes communication more difficult.
Indonesians speak literally hundreds of languages (although the majority speaks the
national language Indonesian, often as a second language). If high costs of
communication reduce the benefits (for example, the likelihood of forming friendships)
or increase the psychic costs of remaining at a workplace, we have an additional reason
for heterogeneity to reduce socia capital

Economists have documented the sometimes-negative effects of ethnic and
linguistic diversity using a variety of methods. At the macroeconomic level, cross-
national regressions have presented suggestive evidence that ethnic and linguistic
diversity reduces growth (Easterly and Levine, 1997). At the regional level, some
evidence suggests that self-reported trust in others and the provision of local public goods
are both lower in communities with more religious and ethnic diversity (Alesinaand La
Ferrara, 2000; Alesina Bagir, and Easterly 1999; Miguel 2001). At the neighborhood
level in the United States, whites tend to leave neighborhoods as the proportion blacks
rises above a fairly low threshold (Massey and Denton, 1993). Leonard and Levine
(2001) provide evidence of the role of ethnic fragmentation in U.S. workplaces. Grimard
(1997) found in a study of mutua insurance in Cote d'Ivoire that mutual insurance is
practiced among members of the same ethnic groups.

As is standard, we measure ethnolinguistic fragmentation as the odds that two
people in the community speak different languages. At the household level, linguistic
isolation may matter more than community-wide fragmentation. Thus, we also measure
the share of the community that do not speak the main language of this household.



Social Capital within the Extended Family: The forces of long-term relationships,
dense networks, and many potential spheres of cooperation al tend to hold with
maximum force in extended families. Indeed Putham (1995: 73) argues “the most
fundamental form of socia capital is the family.” Hence, we expect extended families

frequently to provide powerful reserves of social capital.

Evidence from several nations suggests that extended families often help insure
consumption for family members that suffer bad news. For example, Rosenzweig (1988)
documents that extended families play this role in much of rura India. Moreover,
families sometimes use this fact in deciding the optimal marriage patterns, so that farmers
facing high risk marry off children to more distant locations where weather risks are less
correlated (Rosenzweig, and Stark,1989).

There is further indirect evidence from European nations that social capital in the
form of extended family networks help insure consumption. Specifically, increase in the
duration of unemployment spellsof mae household heads has a smaller effect on
consumption in Spain and Italy than in Germany, Britain and the United States, in spite of
the fact that both social insurance and credit institutions are better established in the latter
group of nations. Bentolila and Ichino (2000) argue that the higher stability of
consumption is due to financial assistance from stronger networks of extended family in
Spain and Italy.

The ethnographic evidence on the ethnic Chinese in Indonesia suggests patterns
similar to Indian villages studied by Rosenzweig and Stark (1989), with families in need
relying on an often geographically-dispersed clan. The ethnographic research on other
groups aways shows family is important, but often emphasizes that Indonesians
(especialy on Java) have higher reliance on their neighborhood than do people in most
parts of the world. Thus, we expect people with many living parents and siblings to
suffer lower reductionsin their standard of living when health declines.

More prosperous extended family members presumably help more than less
prosperous relatives. We can test if transfers are larger and consumption more stable

when illness strikes people with a more prosperous extended family.



Where family members are aso in the community, ties of social capital are
particularly high (Sullivan, 1994). Thus, we can test if having relatives living nearby has
the largest effect on insuring consumption after negative health shocks.

3. Econometric Specification

The main empirical tests of this paper are based on asimple idea. We test whether
households with more socia capital are insuring consumption against unexpected
idiosyncratic shocks more than otherwise similar households with less socia capital. We
focus on transitory, unexpected health shocks to the head of the household and his
Spouse.

Specifically, we regress the growth in log per capita consumption for household i

in community j on community fixed effects (¢), the change in health (Ahi,»), the

interaction of change in health with a measure of socia capita SK, and a vector of
demographic controls (Xijx):
&

n”

Aln( )zaj+ﬂAhij+7Ahij*s<ij+Z/1kXijk+8ij Q)
K

where Cjj is non-medical care household consumption and njj is household size. In the
empirical implementation, we use several alternative measures of social capital. As we
make clear in the next section, some of these measures vary at the household level, while
others vary at the community level.

Equation (1) is a straightforward generalization of existing econometric models
of consumption insurance in the literature.” It regresses first differenced household log
per capita consumption against the change in health and the interaction of change in
health and socia capital. If thereis full insurance of illness, then there will be no effect
of the change in health on the change in consumption, implying = 0. However, previous
work indicates that insurance against health shocks is not full in this sample, so that 3<O0.
The focus of this paper is on the magnitude of y. If households with more social capital
are better insured against health shocks, we should see that y >0. In theory, it is possible

® Seefor example Gertler and Gruber 2002; Gertler, Levine and Moretti 2001.
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that households with high levels of social capital are fully insured. On the other hand, if
social capital does not help households to insure consumption, then we should see that
y=0.

One important concern is the potential endogeneity of social capita. The
distribution of social capital across households and communities is clearly not random. If
the residual is correlated with the interaction of changes in health and socia capita,
estimates of y will be biased. It isimportant to note that the mode! controls for permanent
unobserved heterogeneity across households. In particular, the first differencing sweeps
out correlations from time-invariant omitted unobserved household characteristics (such
as preferences and genetic health endowments) that confound identifying the effect of
illness on consumption.

We also control for community dummies to capture shocks to regiona price
levels, weather, local epidemic, local business cycle, and other time-varying community
level factors that could affect changes in consumption and health. For example, village-
level health shocks like a flu epidemic or illnesses due to polluted water are fully
absorbed by these community dummies.

Finally, the vector X controls for demographic characteristics to capture other
factors that may be important determinants of consumption changes over time: the
husband's and wife's age and education, and the change in log family size and family
structure.

To measure changes in hedth, Ah, we use both changes in the health of the
household head and in the health of his spouse. It is important to note that most of the
health shocks that we use to identify equation 1 are transitory. Thisis particularly relevant
for our empirical strategy. Tests of consumption insurance are necessarily based on
transitory shocks. To the extent that health shocks are permanent, we should see a decline
in household consumption: B<0. At the same time, our empirical strategy would still
work if some of (but not all) the health shocks in our sample are permanent. While the
presence of some permanent health shocks may result in a negative estimate of 8, what
we are readly interested in is the coefficient on the interaction between health shocks and

social capital, y. Thereis no reason to believe that permanent shocks are more frequent in
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villages with higher social capital. Below, we show empirical evidence that confirms that
most of the shocks are indeed transitory.

An important assumption of the insurance model is that the utility function is
separable in consumption and health, and in consumption and leisure. As a result, the
margina utility of consumption does not depend on the state of health directly, nor
indirectly through induced changes in leisure. If this is not true, then even with full
insurance, the growth of consumption will vary with the state of health. That is, in the
formulation above, changes in hij will be correlated with omitted preferences and thereby
with the error term, biasing the estimated coefficient g in equation (1). Thisis unlikely to
be a mgor problem for our empirical strategy, for two reasons. First, the effect on
estimates of the coefficient of interest, y, depend on whether the error term is correlated
with the interaction of social capital and health shock, after conditioning on heath
shocks. Although changes in hijj may be correlated with omitted preferences and thereby
with the error term, there is no reason to expect that the interaction of changesin heath
and socia capital would be. Second, we directly test for such "state dependence" in
consumption behavior. We show below that we find no evidence that state dependence
explains our empirical results.

A related concern is idiosyncratic changes in household income that feed back
into health; for example, a bad harvest or job loss that results in a deterioration of health
(perhaps through lower nutrition or mental depression). This is unlikely to present a
major source of bias for y. The effect on estimates of the coefficient of interest, y, depend
on whether the error term is correlated with the interaction of social capital and health
shock, after conditioning on health shocks. Second, our empirical results, presented in

detail later, suggest that this type of reverse causality is not important.

4. Data

We estimate the model with data from the Indonesia Family Life Surveys (IFLS).6
The IFLS is a panel survey of over 7,000 households representative of 83% of the

population and collected socioeconomic information including a detailed consumption

® See Frankenberg et al. (1993) Frankenberg and Thomas (2000) for detailed descriptions of the surveys.
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module at the household level and detailed information from individuals including health
status measures. The IFLS interviewed households in 1993 and again in 1997. Our
sample includes all households with nonmissing variables with a husband and a wife, and
where the husband was under age 60. There are 7,224 households in 1993, of which 6,742
can be matched in 1997. Raw self-reported consumption data appear rather noisy. In order
to minimize measurement error in consumption, we trim the bottom and top 1 % in 1993
and 1997, and the bottom and top 1 % in consumption changes between 1993 and 1997.
After trimming we are left with 6,353 observations. Of these, 4,480 observations have
nonmissing values for al the relevant variables. After dropping single-headed households
and households with heads over age 60, we are left with 3,281 observations. Results are
similar when we included single-parent households in the sample. Descriptive statistics

for the measures described below are provided in table 1.

Social Capital: A magjor strength of the IFLS is that it provides detailed information on
several socia capita variables. In this paper, we take advantage of the richness of the
data, and use severa alternative measure of socia capital, most of which capture aspects
of socia networks.

First, we use civic participation in community organizations. IFLS provides
several measures of participation, both at the household level and at the community level.
At the household level, we measure the number of group memberships people held in the
household. These groups range from the irrigation society to the contraceptive users
group and from the rotating savings and loan associations to the youth sports club. We
complement the household-level measure of civic participation with severa community-
level measures. We first measure civic participation as the average number of unique
group memberships in the other households in the community sample surrounding each
household.

Second, a unique feature of IFLS is that it surveyed village heads regarding local
culture and traditions, including social norms and mutual assistance. Specificaly, village
chiefsidentified as local expertsin traditional customs and law (adat) were asked to state
whether a particular norm had held in traditiona law and whether it remained common

practice at the time of the 1997 interview. The adat survey instrument contains one
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guestion directly related to social capital, the extent of an “ethic of mutual cooperation” in
the community.

A third measure of social capital is the presence of long-term relationships in a
community. Long-term relationships in the community are not in and of themselves social
capital, but most theories suggest they should lead to social capital. Because neighbors
who have grown up together share more emotional ties, a denser network of ties, and
have had more opportunities to engage in reciprocity and greater expected future
opportunities, we expect tenure in the village to predict better-insured consumption after
health shocks.

Fourth, we use measures of ethnolinguistic fragmentation. Theories of
ethnolinguistic fragmentation typically predict lower social capital when ahousehold is of
arare group and when a community has many groups. These hypotheses need not hold if
the small groups are cohesive yet remain large enough to provide effective insurance. To
measure linguistic isolation we calculate the share of the IFLS sample (roughly 30
households per community) that speaks a different language at home than does the
household head at this household. To measure ethnolinguistic fragmentation we use a
common diversity index equal to the odds that two people selected at random from a
community speak different languages at home.

Finally, we look at the role of family support in insuring consumption after health
shocks. If social capital within the extended family is important, then households with
many and prosperous nonresident living parents, siblings, and adult children will be better
ableto insure shocks. Wefirst look for the role of potential transfers; that is, the resources

of non-resident siblings and parents. We then test the importance of actual transfers.

Health: We measure changes in health using an index of an individua’s self-reported
ability to physically perform activities of daily living (ADLS). These physical functioning
measures are based on individuals' self-ratings of ability to engage in specific activities,
not based on general assessments of illness symptoms. These self-reported physica
functioning measures have been tested extensively for reliability (consistency between
tests and interviewers) and validity (consistency between individual assessments of
different skills). In the United States and South East Asia, they have been found to be

14



reliable and valid self-assessments with a high degree of internal consistency (Andrews et
a., 1986; Guranik et al., 1989; Strauss et a., 1993; Ware, Davies-Avery, and Brook,
1980 None of these are in References). They are routinely used in studies of labor supply
in the United States (e.g., Bound,1991; Bound et al., 1995). In addition, in contrast to
self-reported illness symptoms, these measures tend to be negatively correlated with
income and education in both U.S. and low-income samples (e.g., Strauss et al., 1993;
Smith and Kington, 1997).

The specific ADL questions in the IFLS survey were adapted from standard U.S.
measures after extensive testing and modification to ensure that questions fit the local
cultural context. To minimize measurement error, every adult in the household was
interviewed directly and proxy responses were not accepted. The IFLS ADL questions
consisted of ability to carry a heavy load for 20 meters; sweep the floor or yard; walk for
5 kilometers; take water from a well; and bend, kneel, or stoop. The responses to these
guestions on the survey were coded either as can do it easily (avaue of 1), can do it with
difficulty (3), and unableto do it (5).

The responses to these questions were then combined in accordance with the
following algorithm developed for the RAND Medical Outcome Study (Stewert et al.,
1990):

Score — Minumum Score
Maximum Score - Minumum Score

ADL Index; =

The ADL index takes on a value of 1 if the individual can perform all ADLs without
difficulty and zero if the individual cannot perform any ADLS.

The means and standard deviations of the health outcome measures for the
husband and wife are presented in Table 1. On average, in our sample, the mean ADL
index for the husband is 0.98 in 1993 and 0.97 in 1997 out of a possible 1. The
percentage of husbands who have an ADL index equa 1is 92 % in 1993 and 86 % in
1997. The decline is more pronounced for wives, for whom 83 % have an index equa to
onein 1993 and 65 % in 1997. Within a cross section, there is no trend in the ADL index

as people age from 20 to 60 for either husbands or wives.
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Many respondents report changes in health status between 1993 and 1997. Figure
1 pictures the distribution of the nonzero changes in the ADL indices. Between 1993 and
1997, 12 % of the heads in the sample report a deterioration of their ADLS, 5 % report an
improvement, and 83 % report no change. For wives, 29 % report a deterioration in their
ADLSs, 11 % report an improvement, and 60 percent report no change.7

It is important to note that despite their severity, changes in ADLs are often not
permanent. There are many improvements, which reflects an important difference in the
interpretation of ADLs in developed and developing country contexts. In wealthier and
more developed countries such as the United States, limitations in the ability to feed
oneself, bathe, and toilet indicate a severe incapacitation that would make one close to
bedridden and may reflect long-term disability. However, in a developing country setting
such as Indonesia, performing basic physical activities requires more ability than in
developed countries. For example, bathing in much of Indonesia generally requires going
to the river and bathing using a sarong (a large tubular-like fabric) to maintain modesty.
This requires much more effort and coordination than bathing in one's house. Also,
toileting requires the use of Eastern as opposed to Western toilets, which often are located
outside the main living quarters. Hence, basic indicators capture less severe limitations in
Indonesia than such indicators would in more industrialized nations. As aresult, it is not
surprising that people recover from basic limitations, suggesting that we are indeed
measuring severe temporary changes in health as opposed to permanent deterioration.
This is confirmed by the fact that effects are ssmilar when we examine only decreases in
the ADL index.

Although the ADL index is a more objective measure of health status than self-
reported symptoms (see Gertler and Gruber, 2002), it may still contain a certain amount
of subjective judgment. Fortunately, identification of the econometric models in this

paper comes from changes in ADL between 1993 and 1997. To the extent that the

" To interpret average ADL changes, the change in ADL index for an individual who in 1993 has no
difficulty in performing al ADLs and fully loses the capacity to perform 1 activity of daily living out of 5
by 1997 would be -0.2. If he or she lost the ability to perform them all, then the change in the index would
be —1. If he or she was unable to perform any of the ADLs in 1993 and then was able to perform all in
1997, the change in the index would be +1.
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subjective component in an individual’s assessment of his or her physical capabilitiesis

constant between 1993 and 1997, it is differenced out in our analysis. 8

Consumption: The dependent variable for our analysis is the change in the log of
monthly nonmedical consumption per capita. Consumption is measured using a 30-
minute 57-item questionnaire covering a comprehensive list of food and nonfood
consumption items. The questionnaire collected both expenditures and the value of
home-produced consumption for each item. The 1993 IFLS log per capita consumption
distribution closely matches the same distribution generated from the longer SUSENAS
for the same geographic locations. Consumption is in nomina per capita terms.
However, we account for location-specific differences in inflation rates by including a

separate intercept for the rural and the urban areas of each province.

Control variables: We control for changes in family size or structure by including the
change in log family size and a series of measures of the change in the share of the family
that is male and female in age groups 0-5, 6-17, 18-49, and 50 plus. As noted above, we
also control for other potential taste shifters that might be correlated with illness: the
head's gender, age, education, and marital status, and the wife's age and education.

5. Results

In this Section, we present the empirical results of the paper. We begin by
estimating a baseline model without social capital (Section 5.1). The baseline model
serves two purposes. First, it tests whether households are fully insured against

consumption. Second, it can be used to test for state dependence and reverse causality.

8 Few individuals in Indonesia are covered by health insurance other than the implicit insurance provided
through the almost free public health care system. Moreover, this insurance typically has capped benefits
that will be of only minimal use after a major disability arises. A larger segment of the population is
covered as government employees, but this insurance only covers the small co-payments required at public
facilities. Disability insurance is amost nonexistent. Thus, we do not examine the effects of formal
insurance. On average, user fees at public facilities amount to 5% of costs. While the public health care
system provides extensive primary care services, its hospital care is more limited. Moreover, many
individuals opt to pay out of pocket for higher-quality private sector services, thus, over half of all
utilization is provided by the private sector.
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Having established that households are on average not fully insured, and having
rgected state dependence and reverse causality, we then turn to models with socid
capitals, which are the main focus of the paper. In Section 5.2, we present five sets of
results, corresponding to the 5 alternative measures of social capital described in Section
4: civic participation; ethnic and linguistic diversity; ethic of mutual cooperation; long
term relationships in the community; extended family. We conclude the Section with a

non-parametric test across al the regressions and with some robustness checks.

5.1 Basdline Results

We begin by estimating a baseline version of equation (1) but without social
capital. That is, we examine how per capita consumption varies as adult health (hij)
varies conditioning on household characteristics (Xijx) and community fixed effects (¢;):

Aln(ﬁ’) =a, +BAR+IAX, +g

Estimates of the baseline equation are shown in Table 2a. As mentioned above,
we use both shocks to husband’s health as well as shocks to wife's hedth. In al the
models, we weight health shocks by an individual predicted wage. The weight accounts
for the fact that the impact of a heath shock on household consumption depends on the
contribution of the individua to the household budget. Therefore, a husband's illness
represents a larger loss of income than when the wife experiences the same illness, if the
husband earns more than the wife. (Results are similar if we do not weight by predicted
wages.)

The coefficient on the weighted change in the husband’s ADL index is to 0.367
and the coefficient on the weighted change in the wife's ADL index is very similar at
0.382. In words: An illness that reduces the ADL index by limitation to the husband
reduces consumption by dlightly more than 2 percent, while the same reduction to the
wife reduces consumption by slightly less than 2 percent.

The control variables show a reasonable pattern of effects. Consumption growth
rates are higher for older and better-educated adults. Per capita log consumption changes
fall with the change in log family size, indicating some economies of scale in

consumption. There is no clear pattern to the coefficients on the changes in demographic
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shares, which are mostly statistically insignificant.

In table 2b we present variants of the baseline estimates. For convenience, in
column 1 we report the estimates from Table 2a. In column 2 we combine husband and
wife health shocks in one variable that summarizes the health shocks to the household.
When we sum the husband and wife weighted health shocks, we find a coefficient equal
0.376. In the remainder of the paper, we use this combined measure as our preferred
measure of health shocks. This combined measure has the advantage of characterizing
health shocks to the household in the most parsimonious way.

The fact that illnesses measured by ADL changes are strongly associated with
consumption changes suggests that they represent uninsured shocks to a family's
opportunity set. An aternative interpretation is that when adults' health declines, their
preferences may change in ways that reduce consumption — a possibility known as state
dependence. Reverse causdlity is also a possibility, where a large negative consumption
shock (for example, from a very bad harvest) reduces health. In another paper we present
detailed results finding no evidence for state dependence or reverse causality for these
data (Gertler, Levine and Moretti, 2001)°. Here we briefly restate the results.

First, it is unlikely that state dependence could account for the very large family
consumption effects that we find, given that we are measuring illness to only one of the
adults and that the average family size in our data is amost five. For example, if
consumption is distributed equally across family members, a movement in intermediate
ADLs from 1 to 0 would have to lower the husband’s consumption by roughly 100
percent to explain our result. Given the low correlations of ADL changes within a
household, this result is not plausible even if breadwinners initially consume more than
their share of the household' s expenditures.

If there is state dependence, then the husband's and wife's health should affect
consumption regardless of the amount each individua is paid for work. If the results are
due to lower incomes then health should affect consumption in proportion to the
individual’s contribution to family income. Consistent with the latter interpretation, we

find disability among spouses with high expected earnings (given their age, education,

? Gertler and Gruber (2002) aso find no evidence of state dependence using a
different panel data set from Indonesia.

19



and so forth) affects consumption more than disability among spouses with lower
expected earnings.

A disability lowers the calorie needs of someone who engages in physical labor
more than the needs of other workers. Nevertheless, the effects of disability on
consumption are essentially identical for the adults who were and were not initially
engaging in physica work (column 3). Again, this result rgects important state-
dependent preferences.

If our results are due to inadequate insurance (not state-dependent preferences),
families that are better able to self-insure should see a smaller effect of illness on
consumption. Thus, a reduction in the labor supply or increase in medical care
expenditures should not reduce consumption much for families with high assets and
savings in the first period (1993). In fact, in column 4 we show that health shocks do not
affect consumption for those with meaningful assets (those in the top quartile in 1993).

If reductions in health reduce demand for consumption, then the effects should be
similar regardless of whether a family has savings or not. In contrast, if consumption
declines for families unable to self-insure, then those with high savings should have
better-insured consumption. In results not reported here, we find that families that live
near a financia ingtitution have smaller declines in consumption after a health decline
than do families living far from afinancia institution (for details, see Gertler, Levine and
Moretti, 2001). We show, further, that this result holds even for microfinance institutions
that are targeted at the poor and, thus, are not located primarily in more prosperous
regions.

To summarize, we find that health shocks to both the husband and to the wife
matter in proportion to their contribution to family earnings, that the effects of health
shocks are the same for physical and nonphysical laborers, that families with significant
assets and with easy access to a savings institution are unaffected by health shocks. Taken
together, these findings strongly refute the contentions that state dependence or reverse

causality drive our results.

5.2 The Effects of Social Capital

We now turn to estimates of equation 1. The models in this section interact each
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measure of socia capital with changes in health status to see if high levels of that
indicator of socia capital predicts more stable consumption when health declines. We
first discuss our severad tests of the effects of social capital within a community, and then

evidence concerning the role of the extended family.

5.2.1 Civic Participation
We begin by focusing on civic participation, as measured by membership in civic

groups. Most measures of socia capital can exist at two levels: that of the household and
that of the community. For example, a household may belong to many organizations, and
it may be in a community with many active organizations. Either of these attributes may
contribute to more assistance in times of need; thus, when appropriate, we measure both.
Throughout the paper, the reported standard errors account for clustering at the
community level any time we use village level measures of human capital.

At the household level, we measure the number of group memberships people
held in the household. These groups range from the irrigation society to the contraceptive
users group and from the rotating savings and loan associations to the youth sports club.
If several people in the household belonged to one group, we counted that group only
once. The mean household had members that belonged to 2.9 different groups.

Households that are members in many groups in 1997 have lower declines in
consumption when health declines between 1993 and 1997 (Table 3, col. 1). Three
additional group memberships (an increase of about 2 standard deviations) raises
predicted consumption sufficiently to insure the entire shock.

An important caution for these results is that the 1993 survey did not collect group
memberships; thus, our measures are from 1997, after the health shock. Thus, those
households that could maintain their standard of living may also have been able to
maintain group memberships. In results not shown we find that memberships and
consumption are correlated; thus, part of the apparent insuring we find may be due to this
aternative causality.

In some tests, Putnam (2000) finds an important discontinuity between those with
any organizational memberships and those with none. We reran our measures of civic

participation using this cut-point; results were similar to those using the total number of
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memberships such that consumption was significantly more stable after a health shock
(cal. 2).

We complement the household-level measure of civic participation with several
community-level measures. We first measure civic participation as the average number
of unique group memberships in the other households in the community sample
surrounding each household. Living in a community with high group memberships
predicted better consumption insurance, but the effect was not statisticaly significant
(cal. 3).

We were particularly interested in the role of rotating savings and credit
associations (arisan), given the role they play in stabilizing consumption in some parts of
the world. The presence of an arisan in the community (as measured by neighbors
responses or by the response of the community head) and membership by this household
were not reliable predictors of consumption stability (columns 4-6).

We were aso interested if people received more help from the community if they
had more socia capital. Because the dataset has no information on 1993 assistance, we
use only 1997 data; this limitation increases the odds that omitted factors affect both
consumption and a household’ s civic participation.

Finally, we examine how two measures of civic participation, both at the
household level (number of organizations members belong to) and at the community level
(average number of group memberships neighbors belong to), predict consumption after
health shocks. We did not find that more memberships or denser networks of
memberships predict higher likelihood of receiving help from the community after a
shock.

Overal, these results indicate that our measures of civic participation are not
associated with smaller declines in consumption following a health shock.

5.2.2 Norms of Mutual Cooperation
Norms related to mutual assistance, and organi zations supporting those norms, are

one means by which civic participation may be particularly linked to assistance in times
of need. As mentioned above, our data provide a unique opportunity to test for this type

of social capital. Our measure of such norms is derived from the traditional customs and
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law (adat) module of the 1997 Indonesia Family Life Survey. In 270 rura enumeration
areas, village chiefs identified aloca expert in adat, and these experts were asked to state
whether a particular norm had held in traditiona law and whether it remained common
practice at the time of the 1997 interview.

The adat survey instrument contains one question directly related to social capital,
the extent of an “ethic of mutual cooperation” in the community, which takes on a value
of oneif there is cooperation and zero otherwise. Almost all villages reported an ethic of
cooperation, and 88 percent of the villages in our sample reported having organizations
specifically intended for such mutual assistance.

These responses are best thought of as the opinions of influential community
members. Although this information on traditiona laws are a credible proxy for socid
norms, it is not without problems. Limitations in the adat module include interviewing
only one respondent, almost always male, per community and having no clear reference
to what time period “traditional” norms were supposed to apply.

The decline in consumption after a negative health shock was similar regardless of
whether the village did or did not have a tradition of mutual assistance (Table 4, col. 1).
At the same time, the point estimate of the effect is only haf as large if the village has
systematic activity to assist individuals in difficulty than in villages without such
systematic activity (coefficient of —0.43 vs. —0.06, table 4 col. 2). Although the gap is
large, it is not statistically significant. These effects are not estimated imprecisely in part
because so few villages lack these institutions. There are smaller and still not statistically
significant effects consistent with partial insurance in communities with a tradition of
specific activities to assist community members (col. 3). If we examine current practices,
not traditions, results are similarly suggestive and not significant (col. 4-6).

Overdl, these results indicate that our measures of ethic of mutual cooperation are

not associated with smaller declines in consumption following a health shock.

5.2.3 Ethnolinguistic Fragmentation
Theories of ethnolinguistic fragmentation typically predict lower social capital

when a household is of a rare group and when a community has many groups. At the

same time, these hypotheses need not hold if the small groups are cohesive yet remain
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large enough to provide effective insurance.

We use two measures of fragmentation. First, we measure linguistic isolation
using the share of the IFLS sample (roughly 30 households per community) that speaks a
different language at home than does the household head at this household. Second, we
measure ethnolinguistic fragmentation using a common diversity index equal to the odds
that two people selected at random from a community speak different languages at home.
Specificaly, the index of linguistic fragmentation is one minus the sum of the squared

language shares:
Index of ethnolinguistic fragmentation = 1 —%; S,

where S is the share of each language group i. This diversity index is zero in a
community where every sampled household spoke the same language and approaches
unity in ahighly diverse community.

In interpreting our estimates, one should keep in our measure of fragmentation is
noisy because it is based on only a few dozen households per community. At the same
time, these households are from a single neighborhood. Thus, our index may be a
reasonable proxy for ethnolinguistic fragmentation of the neighborhood, which may be
the most important scale for mutual assistance.

A second issue is that measuring language is subtle in Indonesia. Indonesian is
the lingua franca of the archipelago, but is not alanguage many adults grew up speaking.
Thus, the IFLS questionnaire asks: "What language is most often used in this household,
other than Indonesian?' The possible responses include a number of regiona languages
aswell as“only Indonesian used.”

The effects of ethnolinguistic fragmentation and isolation both predict sightly
more stable consumption after a shock, but neither effect is statistically significant (table
5). Perhaps because 80 percent or more of each community usualy speak the
community’ s dominant language, there is not much precision for these estimates.

Overal, these results indicate that our measures of ethnolinguistic fragmentation

are not associated with smaller declinesin consumption following a health shock.

5.2.4 Long-term Relationshipsin the Community
Long-term relationships in the community are not in and of themselves socia
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capital, but most theories suggest they should lead to social capital. Because neighbors
who have grown up together share more emotional ties, a denser network of ties, and
have had more opportunities to engage in reciprocity and greater expected future
opportunities, we expect tenure in the village to predict better insured consumption after
health shocks.

In 64% of the households either the husband or wife were born in the community,
our first measure of long-term relationships. Our estimates provide no evidence that
having the spouses be locals reduces the harmful effects of disability on household
consumption (Table 6, cal. 1).

We aso tested the effects of tenure in the community as a continuous variable.
Families whose male or femae head had lived longer in a community had identical
effects of disability on consumption as families that had recently arrived (Table 6, col. 2).

In results not shown, no difference existed when we look separately at the
husband’s and wife's native status or community tenure. These results are also robust to
dropping households that moved between the two waves of the survey.

To complement these household-level measures of longevity in the community,
we estimated the community-level counterparts. Respondents whose neighbors had
longer tenure did not have better insured consumption when their health declined (Table
6, col. 3). These results were robust to controlling for individual native status or tenure.

A weakness of the measure of average tenure in the community is that we have
data on only a few dozen households. As such, thereis both sampling error and error due
to the fact that tenure is likely to be clustered, so that the IFLS may capture a subset of a
community whose tenure is not representative. To avoid these problems we merged in
data from the Supas, a large nationally representative dataset with information on birth
district and current district. We analyze the 1995 Supas; thus, it was collected midway
between the two waves of the IFLS. We identify the share of adults (those over 18) who
live in arespondent’s district but were not born there. When we interact this share with
the loss of ADLS, there is no evidence that having more neighbors born in this district
helps insure consumption (Table 6, col. 4).

Tenure in the community measures social capital formed from past interactions.
Social capital may also be stronger based on expected future interactions — as in theories
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of repeated games. If so, communities with low rates of out-migration are likely to have
stronger social capital, as people expect kind acts today to be reciprocated in the future.

We measured out-migration three ways. We first measured the share of those 15
or over in 1993 who had moved away from the community by 1997. We next measured
the share of households who were present in a community in 1993 and who moved away
by 1997 (that is, both the head and spouse |eft their 1993 community). Our third measure
is from the Supas, and captures the proportion of people reported being born in this
district but no longer lived therein 1995.

For each measure of out-migration, theories of social capital based on forward-
looking interactions suggest that high out-migration will predict a larger elasticity of
consumption with respect to health changes. In fact, in communities with higher rates of
out-migration (by any measure) consumption was no less insured after a negative health

shock than in communities with lowrat es of out-migration (Table 6, col. 5-7).

5.2.5 Social Capital within the Extended Family
Overal, the results in Sections 5.2.1 to 5.2.4 indicate that socia capital defined in

terms of civic participation, social norms of mutual cooperation, length of tenure in a
community and ethnolinguistic fragmentation, does not appear an important factor in
helping households cope with negative health shocks. We interpret these finding as
saying that many community characteristics that theoretical models would suggest
increase informal insurance arein fact not empirically important.

A concern is that our models might not have sufficient power to detect important
insurance from the community. However, the fact that we do find that consumption does
not respond much to health shocks among families with high assets and those who live
near banks (Section 5.1) is reassuring on this front.

We now turn to tests of informal insurance within the extended family. Even if
mutual cooperation within communities is not particularly important, it is still possible
that mutual cooperation arises within extended families. However, interpretation of these
results requires caution, as much assistance within families is presumably due to altruism,
not just norms and expectations of future reciprocity.

Whether mutual assistance is driven by altruism or the expectation of
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reciprocation, if social capital within the extended family is important, then households
with many and prosperous nonresident living parents, siblings, and adult children will be
better able to insure shocks. We first ook for the role of potentia transfers; that is, the
resources of non-resident siblings and parents. We then test the importance of actud
transfers.

Our first measure of family resources is merely the number of parents and siblings
who are aive but do not live in the same household. On average, having a larger
extended family does not predict the most stable consumption after a negative health
shock (Table 7, col. 1). When we look separately at the role of parents and of siblings,
neither group is particularly useful (col. 2 and 3).

Remote family members can be useful in insuring locality-wide shocks such as
weather. Nevertheless family members living next door presumably adjust their
assistance more closely to health shocks than do distant ones; they can better observe
need and they often have closer emotiona ties. Thus, we aso entered the family
resources measure only for those living in the same community. The loss of an ADL
reduces log consumption per capita by similar amounts regardless of the number of living
extended family membersin the community (Table 7, col. 4).

Although a simple count of the number of family members is useful, it is
important to know if the family members are able to afford assistance. To compute
family resources, we construct an index of the ability to pay of the extended family. To
create this index we predict consumption based on age, education, and (for siblings only)
whether they worked in a manual occupation. We then sum the predicted consumption
across the non-resident siblings and then across non-resident parents. This functiona
form implicitly assumes that two siblings with low expected consumption are as useful in
insuring consumption as a single sibling with twice their expected consumption. With
larger datasets, more flexible functional forms that incorporate extended family members
declining marginal utility of income and their income relative to each other and to the
focal household would be appropriate.

On average, having an extended family with higher ability to pay does not predict
more stable consumption after a negative health shock (Table 7, col. 5). Again, results

are similar if we look separately at the role of parents and of siblings (col. 6 and 7) or if
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we focus on relatives in the same community (col. 8).

Consumption can be a noisy indicator of assistance received. Thus, we also look
at a more direct measure: actual receipt of assistance. Our measure is self-reported
receipt of assistance in 1997; thus, we cannot control for 1993 assistance to test if health
declines predict higher transfers.

Estimates of probit models reported in column 1 and 2 of Table 8 indicate that
households did not report significantly higher odds of receiving help from parents or from
siblings if their health declined. In fact, the coefficients were positive (that is, help was
more likely if health rose), but not statistically significant. In addition, the real value of

transfers from parents and siblings did not rise when health declined (col. 3 and 4).

5.2.6 A nonparametric test across theregressions and two robustness checks
Overal, the quality of IFLS data is particularly good, especialy compared with

many existing datasets from developing countries.'® However, a potential limitation of
our estimates concerns measurement error in our indicators for socia capital. For
example, some of them such as memberships and tenure are from a sample of neighbors —
a potentially noisy measure of both the neighborhood and the community characteristics.
Other measures such as the number of organizations are reports from the village head,
and it is possible he misreports due to ignorance or to make the village appear more
progressive and in line with government policies. Moreover, not all organizations are
equally active and we do not measure intensity of relationships.

It is likely that measurement error biases the coefficients of interest toward zero.
If so, a simple signs test across the many measures can have power even when tests on
single measures have little. Specifically, we can count the number of coefficients on the
interactions of ADL changes and social capital measures that are of the sign predicted by
theory. A simple sign test may be misleading because these measures are not
independent. At the same time, a negative result is particularly convincing because the
measures were constructed by one of us (Levine) who was looking for the strongest

possible measures of social capital.

19 o example, the attrition rate in the IFLS is only 5%.
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When we do this count in Table 9, 41 of the 71 coefficients indicate that ADL
changes affect consumption less in settings with stronger social capital. This result is
very close to (and not statistically significantly different from) 50% of the predicted sign.
Of the statistically significant coefficients, 8 are of the sign predicted by theory, and 4 are
not. These results do not provide any evidence that our constellation of measures of
social capital capture important resources for those suffering from disabilities.

We now turn to two additional checks. An important component of consumption
is food consumption. We measure food consumption based on food purchases. This may
be a problem if much assistance from neighbors is delivered in kind. For example,
ethnographies suggest it may be important that neighbors provide meas to children
whose parents are sick. Our data would show declining consumption expenditures, even
if total food consumption were fairly stable. As the neighbor relation is from within the
community and therefore is not formal insurance, assistance in kind may be more in
keeping with social norms than assistance with cash (Webley, 1993).

To assess whether this data limitation affects our results, we have examined
children’s nutritional status. If neighbors do provide meals to children whose parents are
sick, and if parental health shocks are not infectious, then we should see that children’s
nutritional status is unaffected. Specifically, we have looked at changes in child weight,
changesin child height, child weight for height, child weight for age, and child mortality.

Typical results from these tests are in Table 10, which examines how change in
child height for age for children O to 5 in 1993 is affected by whether a parental health
shock occurs in a household or a community with high civic participation. If socid
capital protected children, then we expect the measures of child health shock times the
measure of civic participation to be negative. In fact, none of the interactions of adult
health shocks with the household’s number of unique group memberships, number of
unique arisan (rotating savings and credit associations) group memberships, the
community’s intensity of group memberships, the community’s intensity of arisan
memberships, and whether the community has an arisan are of the predicted sign and
significance.

Results are no more supportive when we examine the other dimensions of social

capital: tenure of the household and neighbors in the community, linguistic isolation, and
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so forth. Results are also no more supportive when we look at the other child health
outcomes. weight for height, child mortality, and so forth.

Parental health loss due to infectious disease can aso reduce children’s health. To
account for this possibility, we performed similar tests on sample of adults not reporting
symptoms of infectious diseases, and found similar results.

A fina concern is that, as we noted in the section on tests of state-dependent
preferences, households with high assets appear able to self-insure declinesin ADLs. If
such people were aso low on socia capital, including them in the regressions would bias
our tests against finding a role for socia capital. In fact, in Indonesia financial wealth
predicts high, not low, social capital. Nevertheless, we reran the regressions only on the
bottom 75 percent of the sample, and results were quite similar to those reported in the
text.

6. Conclusion
There are many forms of socia solidarity and many antecedents to these forms.

Using a particularly rich data source, we have created several measures for some of the
important sources and dimensions of socia capital in acommunity and afamily.

To our surprise, households that were long-time residents in a community with
many long-time neighbors, that belonged to many civic organizations in communities
with many civic organizations and with norms of mutual assistance, that were members
of the ethnolinguistic majority group in a community with alarge linguistic majority, and
that had alarge and prosperous extended family did not fare better after an adverse health
shock than househol ds lacking these sources of social support.

It is always possible that unmeasured forms of socia capital are more important
than the measures we used. Nevertheless, we have used more measures than most
analyses, and fear the errors of data mining at least as much as the errors of missing
measures.

It is al'so possible that neighbors and friends respond largely by providing direct
services that are not measured in the several questions on transfers. However, we have
multiple measures of assistance, ranging from consumption expenditures to qualitative

measures of helping behaviors. More importantly, when we use direct measures of the
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nutritional and hedth status of children, we find results in line with our main
specifications.

An important concern is that our method might not have sufficient power to detect
important insurance from the community. The fact that we can find that consumption
does not respond much to health shocks among families with high assets and those who
live near banks is reassuring on this front.

The results in this paper refer only to one type of shock in one nation. Research
on high-frequency shocks such as fish catches suggest that mutual insurance is much
more helpful in those cases (Platteau and Abraham, 1987). Conversely, others have
found that insurance is not nearly as successful at larger and low-frequency events
(Platteau 1997). That social capital does not provide measurable assistance in Indonesia,
a nation famous for its traditions of mutual assistance, casts doubt on the proposition that
in much of the less industrialized world informal networks are up to the job of helping al
familiesin need.

It remains to be seen in what times and places and for what forms of shocks social
networks better help families in need. Given the genera ineffectiveness of community-
provided social safety nets in Indonesia, it remains to be seen if the public sector can
create safety nets to complement those formed by a community without crowding out

what informal assistance already exists.
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Table 1a: Summary Statistics Head of Household and Spouse Characteristics (N=3281)

Head Spouse
Variable Mean SD Mean SD
ADL Index (Intermediate) — 1997 0.971 0.096 0.936 0.117
ADL Index (Intermediate) — 1993 0.982 0.097 0.962 0.122
Proportion reporting any ADL limitation — 1997 0.134 0.341 0.342 0.474
Proportion reporting any ADL limitation — 1993 0.067 0.250 0.161 0.368
Proportion reporting increase in ADL index (97 — 93) 0.045 0.208 0.106 0.308
Proportion reporting decrease in ADL index (97 — 93) 0.119 0.324 0.291 0.454
Age -1993 40.376 9.831 35.273 9.375
Educational attainment — no schooling (=1) 0.108 0.310 0.191 0.393
Educational attainment — primary school (=1) 0.553 0.497 0.558 0.497
Educational attainment — jr. high school (=1) 0.130 0.336 0.123 0.328
Educational attainment — high school (=1) 0.163 0.369 0.111 0.314
Educational attainment — college (=1) 0.047 0.212 0.018 0.133
Table 1b: Summary Statistics for Household Characteristics (N=3281)
1993 1997
Variable Mean SD Mean SD
Monthly Consumption per person (Rupiah) 52,267 43,421 96,213 81,770
Food Transfers (per capita) to outside parties (Rupiah) 6,667 2,106 1,512 4,232
Number of household members 5.015 1.911 4.952 1.776
Share of males age 0-5 0.076 0.120 0.052 0.096
Share of males age 6-17 0.140 0.156 0.141 0.148
Share of males age 18-49 0.228 0.129 0.236 0.133
Share of males age 50+ 0.058 0.114 0.067 0.109
Share of females age 0-5 0.072 0.118 0.051 0.095
Share of females age 6-17 0.136 0.153 0.139 0.145
Share of females age 18-49 0.242 0.118 0.250 0.125
Share of females age 50+ 0.048 0.106 0.054 0.105
Rural Household (=1) 0.562 0.496 0.572 0.495
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Table 1c: Summary Statistics for Social Capital Measures (N=3281)

Mean Std Dev
Long Term Relationships in the Community
Either Head or Spouse born in community 0.638 0.481
Tenure of head of household in community 1993 25.182 16.807
Average tenure of head &spouse in community 1993 24.323 14.385
Share of adults who migrate outside of district 97-93 0.057 0.124
Share of households that migrated outside of district 1997-1993 (community level) 0.025 0.043
Out-migration: Share of pop age 18+ born in community & emigrated (SUPAS - 1995) 0.284 0.152
In-migration: Share of pop age age 18+ born elsewhere & immigrated (SUPAS - 1995) 0.263 0.199
Civic Participation
Number of unique group memberships in household (1997) 2.872 1.753
Number of unique group memberships in other households in community(1997) 2.277 0.906
Number of unique arisan group memberships in household 1997 1.102 1.253
Average # of arisan group memberships for other households in community 1997 0.870 0.650
Community has saving and borrowing group in 1997 (community level) 0.739 0.440
No group memberships (cooperative, neighborhood, etc) in household 1997 0.087 0.283
No arisan group memberships in household 1997 0.403 0.491
Ethnic and Linguistic Diversity
Linguistic Fragmentation (1-herfindahl index of languages (1997)) 0.183 0.248
Linguistic Isolation (1- proportion of community sharing household's language (1997)) 0.182 0.290
Ethnic diversity (1 - proportion of community from largest ethnic group (1997)) 0.182 0.209
Extended Family: Ability to Pay
Ability to pay of extended family 9.344 5.613
Ability to pay of extended family in community 2471 2.600
Ability to pay of siblings 9.344 5.613
Ability to pay of parents 2471 2.600
Extended Family: Number of Extended Family Members
Number of adult extended family members 9.130 4.029
Number of adult extended family members in community 2.484 2.493
Number of siblings 7.436 3.496
Number of parents 1.695 1.265
Number of extended family members with college education 0.226 0.791
Number of extended family members in community with college education 0.027 0.216
Number of siblings with college education 0.220 0.775
Number of parents with college education 0.006 0.082
Transfers from Extended Family & to Outside Parties
Received positive transfers from siblings in 1997 0.515 0.500
Received positive transfers from parents in 1997 0.451 0.498
Ain transfers from siblings 1997-1993 0.014 0.059
Ain transfers from parents 1997-1993 0.020 0.061
A transfers (food) to outside parties 1997-1993 (transfers 97 - transfers 93)/cons93. 0.005 0.041
Help From Extended Family and Community
Received help (money, goods or services) from parents in past 12 months (1997) 0.450 0.498
Received help (money, goods or services) from siblings in past 12 months (1997) 0.514 0.500
Received help (money, goods or services) from community in past 12 months (1997) 0.321 0.467
Ethic of Mutual Cooperation — tradition (community level)
Ethic of mutual cooperation in community - tradition 1997 0.989 0.106
Community groups with principle of mutual cooperation - tradition 1997 0.871 0.336
Specific activity to assist community member - tradition 1997 0.957 0.204
Ethic of Mutual Cooperation — practice (community level)
Ethic of mutual cooperation in village - practice 1997 0.966 0.181
Community groups with principle of mutual cooperation - practice 1997 0.876 0.330
Specific activity to assist community member - practice 1997 0.973 0.161
Deceased Individuals in household
Number of deceased household members 1997-1993 0.061 0.253
One or more deceased household members 1997-1993 0.058 0.234
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Table 2a: Baseline Regression Predicting Change in Log Per Capita Consumption

Coefficient Standard Error

A in Husband’s Wage Weighted ADL Index 0.367 (0.164)
A in Wife’s Wage Weighted ADL Index 0.382 (0.137)
Head is Female (=1) 0.723 (0.589)
Head's Age -0.016 (0.012)
Head not completed Primary School 0.025 (0.037)
Head completed Primary School 0.043 (0.048)
Head Completed Junior High 0.013 (0.049)
Head Completed Senior High 0.031 (0.069)
Spouse’s Age -0.007 (0.011)
Spouse not completed Primary School -0.056 (0.031)
Spouse completed Primary School -0.049 (0.045)
Spouse completed Junior High -0.020 (0.051)
Spouse completed Senior High -0.084 (0.089)
Head’s Age Squared 0.0001 (0.0001)
Spouse’s Age Squared 0.0001 (0.0001)
A in # of Household Members -0.660 (0.071)
A Share of males age 0-5 0.203 (0.290)
A Share of males age 6-17 0.403 (0.284)
A Share of males age 18-49 0.518 (0.287)
A Share of males age 50+ 0.122 (0.314)
A Share of females age 0-5 0.0351 (0.292)
A Share of females age 6-17 0.384 (0.285)
A Share of females age 18-49 0.356 (0.281)
A Share of females age 50+ 0.161 (0.567)
R2 0.095

Notes: Standard errors in parentheses. The dependent variable is the change in log per capita
consumption. The model is estimated with community dummies. The sample size is 3281.
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Table 2b: Variants of Baseline Regressions and Tests of State Dependence
Dependent variable = Change in Log Per Capita Consumption

Model 1 Model 2 Model 3 Model 4

. , . 0.367 0.282
A in Head's Wage Weighted ADL Index (0.164) (0.281)

. : 0.382 0.339
A'in Spouses Wage Weighted ADL Index (0.137) (0.152)

. , . 0.376 0.474
Ain Sum of Head & Spouse’s Weighted ADL Indexes (0.100) (0.115)

. , . . : -0.009
Ain Head’s Weighted ADL x Head Had a Physical Labor Job in 1993 (0.307)

A in Spouse’s Weighted ADL x Spouse Had a Physical Labor Job in -0.071
1993 (0.189)

. . . S -0.404
Ain Sum of Weighted ADL x Highest 1993 Asset Quartile (=1) (0.228)
Ain Sum of Weighted ADL Index x 1993 Savings/Consumption
R? 0.06 0.06 0.07 0.09

Notes: Each column reports the results from a separate regression whose dependent variable is the A in Log Monthly Per Capita Consumption. In
addition to the variables reported in the table, the regressions also include all of the variables used in the models reported in Table 2a as well as
community dummies. Model 3 uses observations only for which the husband or wife was working for pay in 1993. Models 4 has the main effect on
asset quartile. The sample size for all models is 3281.
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Table 3: Measures of Social Capital: Civic Participation

Dependent variable = Changein Log Per Capita Consumption

Model 1

Model 2

Model 3

Model 4 Model 5

Model 6

A in sum of weighted ADL index x Number of unique group
memberships in household

Number of unique group memberships in household (1997)
A in sum of weighted ADL index x no group memberships

in household (cooperatives, neighborhood, etc)

No group memberships in household 1997 (cooperatives,
neighborhood, etc)

A in sum of weighted ADL index x Number of unique arisan
group memberships in household

Number of unique group memberships in other households
in community (1997)

A in sum of weighted ADL index x no arisan memberships
in household

No arisan memberships in household 1997

A in sum of weighted ADL index x community has saving
and borrowing group in 1997

Community had a saving and borrowing group in 1997

A in sum of weighted ADL index x average arisan group
memberships for other households in community (1997)

Average number of arisan group memberships for other
households in community 1997

0.123
(0.058)

0.0198
(0.0067)

-0.616
(0.302)

-0.071
(0.040)

0.071
(0.016)

0.094
(0.109)

-0.106
(0.196)

-0.128
(0.024)

-0.006
(0.224)

-0.028
(0.027)

0.058
(0.158)

0.071
(0.024)

Notes: As in table 2. Sample size = 3281 unless specified; otherwise under complete regression results.

43



Table 4: Ethic of Mutual Cooperation
Dependent variable = Change in Log Per Capita Consumption

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

A in sum of weighted ADL index x Ethic of mutual cooperation in 1.546
community — tradition (2.302)

Ethic of mutual cooperation in community - tradition 1997 0.047
(0.114)

A in sum of weighted ADL index x Community groups with principle of -0.437
mutual cooperation — tradition (0.343)

Community groups with principle of mutual cooperation — tradition 1997 -0.067
(0.043)

A in sum of weighted ADL index x Specific activity to assist community -0.196
members — tradition (0.380)

Specific activity to assist community member - tradition 1997 -0.099
(0.069)

A in sum of weighted ADL index x Ethic of mutual cooperation in 1.066
community — practice (1.018)

Ethic of mutual cooperation in village - practice 1997 -0.061
(0.077)

A in sum of weighted ADL index x Community groups with principle of -0.476
mutual cooperation — practice (0.336)

Community groups with principle of mutual cooperation - practice 1997 -0.047
(0.044)

A in sum of weighted ADL index x Specific activity to assist community 0.208
members — practice (0.453)

Specific activity to assist community member - practice 1997 -0.024
(0.089)

Notes: Asin Table 2.



Table 5: Measures of Social Capital: Ethnic and Linguistic Diversity
Dependent variable = Change in Log Per Capita Consumption

Model 1 Model 2
, . . N . . . 0.345
A in sum of weighted ADL index x Linguistic Fragmentation (1-herfindahl index of languages) (0.437)
N . ) : 0.064
Linguistic Fragmentation (1-herfindahl index of languages) (0.061)
, . . L . . . . 0.069
A in sum of weighted ADL index x Linguistic Isolation (1-share of community sharing household's language) (0.393)
N . . . . . 0.087
Linguistic Isolation (1- proportion of community sharing household's language) (0.047)

Notes: Standard errorsin parenthesis. All regressions include controls for head and spouse’ s age, education and gender, as well as change in number of household
members and change in age composition of household and community dummies. Sample size = 3281 (unless specified otherwise under complete regression

results) * significant at 5%; ** significant at 1%
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Table 6: Measures of Social Capital: Long Term Relationships in the Community
Dependent variable = Change in Log Per Capita Consumption

Model 1

Model 2

Model 3 Model 4 Model 5 Model 6

Model 7

A in sum of weighted ADL index x either head or spouse born in community
Either head or spouse born in community

A in sum of weighted ADL index x tenure of head in this community

Tenure of head of household in community 1993

A in sum of weighted ADL index x average tenure of neighbors (that is, years
they have lived in this community)

Average tenure of head and spouse in community 1993

A in sum of weighted ADL index x Proportion of population born elsewhere
and immigrated to this district (from 1995 SUPAS)

In-migration: Proportion of population born elsewhere and immigrated to this
district (from 1995 SUPAS)

A in sum of weighted ADL index x Proportion of Adults in household who
migrate outside of district

Proportion of adults in household who migrate outside of district 1997-1993

A in sum of weighted ADL index x Proportion of households that migrate
outside of district

Proportion of households that migrated outside of district 1997-1993

A in sum of weighted ADL index x Proportion of population born in
community and emigrated (from 1995 SUPAS)

Out-migration: Proportion of population age 18+ born in community and
emigrated (from 1995 SUPAS)

-0.0800
(0.209)

0.0025
(0.0243)

-0.004
(0.005)

-0.0004
(0.0008)

-0.0003
(0.006)

-0.0003
(0.0010)

0.032
(0.541)

0.037
(0.091)

0.0031
(0.418)

-0.023
(0.054)

2.532
(2.606)

0.004
(0.262)

0.212
(0.765)

0.031
(0.104)

Notes: Standard errorsin parenthesis. All regressions include controls for head and spouse’ s age, education and gender, as well as change in number of household
members and change in age composition of household and community dummies. Sample size = 3281. * significant at 5%; ** significant at 1%
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Table 7: Role of Extended Family

Dependent variable = Change in Log Per Capita Consumption

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7

Model 8

A in sum of weighted ADL index x number of adults in
extended family

Number of adult extended family members

A in sum of weighted ADL index x number of parents

Number of parents

A in sum of weighted ADL index x number of siblings

Number of siblings

A in sum of weighted ADL index x number of adults in
extended family in community

Number of adult extended family members in community

A in sum of weighted ADL index x ability to pay of extended
family

Ability to pay of extended family

A in sum of weighted ADL index x ability to pay of parents
Ability to pay of parents

A in sum of weighted ADL index x ability to pay of siblings

Ability to pay of siblings

A in sum of weighted ADL index x ability to pay of extended
family in community

Ability to pay of extended family in community

-0.006
(0.024)
0.0034
(0.0029)
0.043
(0.077)
0.002
(0.010)
-0.014
(0.028)
0.004
(0.003)
0.032
(0.036)
0.0039
(0.0048)
-0.015
(0.020)
0.0022
(0.0024)
0.027
(0.063)
0.009
(0.007)
-0.028
(0.025)
0.002
(0.003)

0.0320
(0.0365)
0.0048
(0.0044)

Notes: See Table 2. Ability to pay is predicted consumption per capita based on age, education, and (for siblings) occupation.

a7



Table 8: Transfers from Extended Family — Probability of receiving a transfer
Dependent variable = Change in Log Per Capita Consumption

Received positive
transfers from non-
resident siblings in 1997

Received positive transfers
from non-resident parents
in 1997

%Change in real transfers
from non-resident siblings
(1997-1993)

%Change in real transfers
from non-resident siblings
(1997-1993)

Probit — Marginal effects Probit — Marginal effects oLS oLS

Model 1 Model 2 Model 3 Model 4
A Sum of head and spouse's delta intermediate ADL 0.14768 0.10611 0.00871 0.01474
indexes (1997 - 1993) (0.08558) (0.10113) (0.00984) (0.01028)
Ability to pay of siblings 0.00716 0.00089

(0.00234)** (0.00027)**
Ability to pay of parents 0.04467 -0.00371

(0.00726)** (0.00075)**

Observations 3265 2642 3258 2799
Number of fixed effects 63 63
R-squared 0.01 0.01

Notes: Standard errors in parenthesis. All regressions include controls for head and spouse’s age, education and gender, as well as change in number of household members and
change in age composition of household and community dummies. Probit marginal effects reports the change in the probability for an infinitesimal change in each independent,
continuous variable and, by default, the discrete change in the probability for dummy variables. Ability to pay is estimated based on age, education, and (for siblings) occupation.

* significant at 5%; ** significant at 1%
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Table 9: How often did the interaction coefficient have the predicted sign?

Interactions of A in sum of weighted ADL index x
Measure of Social Capital

Number of Percent Share predicted
coefficients out of by noise
71 regressions
Opposite sign from theory 30 42 50
Statistically significant with sign 8 11 5
predicted by theory
Sign predicted by theory 41 58 50
Statistically significant with sign 4 5 5

contrary to theory

Note: We code a sign as predicted by theory in regressions where those with more of that measure of social capital had smaller reductions in consumption when
health (as measured by ADLYS) declines. The sign test of 58% of the 71 coefficients being of the sign predicted by theory is not statistically significantly different

from zero at standard confidence intervals using the assumption the tests are independent and the estimates are binomially distributed.
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Table 10: Child height and adult health shock * civic participation

Probit with dependent variable = change in height for age z-score among children 0 to 5in 1993.

Model 1

Model 2

Model 3

Model

Model 4 5

Number of unique group memberships in household (1997) x A
father's ADL

Number of unique group memberships in household (1997) x A
mother's ADL

Number of unique group memberships in household (1997)

Average number of unique group memberships for other
households in village (1997) x A father's ADL

Average number of unique group memberships for other
households in village (1997) x A mother's ADL

Average number of unique group memberships for other
households in village (1997)

Number of unique arisan group memberships in household 1997
x A father's ADL

Number of unique arisan group memberships in household 1997
x A mother's ADL

Number of unique arisan group memberships in household 1997

Average number of arisan group memberships for other
households in village 1997 x A father's ADL

Average number of arisan group memberships for other
households in village 1997 x A mother's ADL

Average number of arisan group memberships for other
households in village 1997

Community has saving and borrowing group in 1997 x A father's
ADL

Community has saving and borrowing group in 1997 x A
mother's ADL

Community has saving and borrowing group in 1997

-0.083
(0.241)

0.234
(0.158)

-0.008
(0.028)

-0.327
(0.458)

1.111*
(0.442)

0.295
(0.602)

0.079
(0.297)

-0.164
(0.321)

-0.053
(0.049)

0.363
(0.622)

-0.790
(0.751)

1.301
(0.917)

-0.950
(0.823)

0.822
(0.804)

0.000
(0.000)

Standard errors in parentheses. * significant at 5%; ** significant at 1%. Additional controls include the main effects
on father's and mothers AADL (= ADL 97 - ADL 93), 1993 log(household consumption), log(number of household
members in 1993), log(Number of children 10 and younger in 1993), female child, 5 child age dummies, father's and
mother’'s education in years, and each parent’s baseline ADL, baseline BMI, baseline height (log), with dummy

variables for missing parental health data.
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