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Does the household's reallocation of time and resources due to the presence of coresiding elderly family 

members impact upon the schooling of younger household members? We address this issue by 

investigating the impact of intra-household inter-generational resource redistribution in the face of care-

giving directed to the elderly. We model the allocation of resources by adult children between competing 

caring jobs- those that benefit coresiding elderly and those towards coresiding children. This analytical 

framework allows us to reach some testable predictions. We test these implications by focusing on 

Indonesia, a country characterized by heterogeneity in social and cultural norms, population ageing and 

heavy reliance on the family for elderly support. Specifically, using the last two waves (2000 and 2008) of 

the Indonesian Family Life Survey (IFLS), a continuing and nationally representative longitudinal 

socioeconomic survey, we find that coresidence with elderly family members improves the school 

performance of children. This result is strong in samples of female children, but absent when samples of 

male children are considered. Contrary to expectations, we find that care-giving activities occurring the 

presenceof elderly family members’ bad health does not negatively impact on children's school 

performance. 
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1. Introduction 

As economies urbanise and employment shifts from the agricultural to the non-agricultural sectors, 

poverty reduction hinges on investments in the next generation's human capital. Investment in education 

is an important form of intergenerational transfer for poor households. Decision making with reagrd to 

children's health, education and human capital accumulation is typically made at the household level. 

Similarly as parents age, family decisions include coresidence issues and influence adults' allocation of time 

and resources between competing caring jobs - those that directly benefit the children and those that are 

directed towards the household’s elderly. Caregiving for the household’s sick elderly individuals is often 

the responsibility of coresiding adult children, female members in particular (Magnani and Rammohan, 

2009). These caregiving responsibilities affect the allocation of adult member’s time towards the 

household’s children. These considerations pose challenging questions with regards to the impact of the 

provision of elderly care on children’s schooling investments in the context of multi-generation 

households. Specifically, is there any intra-household competition for care between the older and the 

younger generations? If so, what is the impact on children's school achievements of this competition for 

care between the household’s elderly and its children?  

This paper addresses these issues by analysing whether intra-household old age support affects the 

household’s investment in children's education and care. Our paper makes several contributions to the 

literature. Firstly, we address the issue of whether coresidence of three generations of family members, 

namely elderly, adults and children, can enhance children's school performance, possibly by loosening 

adult parents' time constraint. Secondly, we investigate whether care-giving activities by adults to elderly 

household members following elderly members ill-health impacts upon children's school achievements. 

Thirdly, we specifically look at the set of cultural norms, market conditions and institutional constraints 

under which households make these important intra-household inter-generational resource redistribution 

decisions in order to assess whether the property rights that the elderly hold over household resources may 

exacerbate the weakness of children in this negotiation process. Thus, while intergenerational time 

resource transfers have fundamental implications for the intergenerational transmission of poverty, the 

issue of care-giving to the elderly and how it potentially competes with alternative allocations of caring 

resources has been substantially overlooked by the literature. The literature to date has focused on the 

links between parental work and child schooling, household socio-economic characteristics and child 

schooling, and parental death and child schooling. To our knowledge no previous study has examined the 

role of parents’ non-paid care-giving commitments to elderly household members, and the manner in 

which it impacts on the educational attainment of the household’s children. These issues are particularly 



significant for a country such as Indonesia which lacks a social safety nets for elderly and there are strong 

norms for adult children to look after the household’s elderly. 

 

Similarly, the literature on the living arrangements of the elderly (see Frankenberg et al., 2002) has ignored 

the implication of elderly coresidence on the educational attainment of the household’s children.  

 

The main preliminary results can be summarized as follows. Our analysis finds robust support for the idea 

that in three generation households where adults co-reside with both elderly household members and 

children, households allocate scarce time resources in a way that is sensitive to the set of constraints and 

rewards that caring activities entail. Specifically although care-giving for elderly coresiding members who 

are in bad health does not consistently impact on the household’s children’s schooling achievements, when 

it is statistically significant, its impact is negative. 

A set of monetary incentives and community norms are shown to have an important influence on 

allocation decision of care resources among competng uses, in our case, care for the household’s children 

and elderly.  

However, these monetary incentives and community norms affect economically “distressed” and less 

distressed households differently. In particular, the ownership of property rights on household assets by 

elderly coresidents affects the children’s schooling outcomes in households that are not economically 

distressed.  

 

2. Background 

Figures from UNESCO on graduation rates in Indonesia suggest that educational attainment has been 

improving in recent decades, with enrolment rates for primary school aged children (7-12 year old) almost 

95 per cent while enrolment rates for junior high school age children (12-15 year old) being just over 70 

per cent (UNESCO, 2005). However, the fact that primary enrolment rates are substantially higher than 

secondary enrolment rates suggests that while most children are receiving a primary education, many are 

not going on to high school.  

There is a large literature that studies schooling outcomes in Indonesia. See for example, studies by 

Federman and Levine's (2003), Suryahadi et al. (2005), Gertler et. at. (2003), Cameron (2001), Levine and 

Ames (2003), and Suryadarma et. al. (2009) among others.  

Several studies have examined the impact of poverty and parental death on child schooling outcomes in 

Indonesia. Studies by Gertler et al (2003) and Suryadarma (2009) find that parental death significantly 



increases the probability of a child dropping out. Gertler et al. (2003) find that the impact is highest among 

children in the transition between education levels. Although there is no gender bias in the impact of 

parental death, a female first-born child has a larger propensity to drop out than does a male first-born 

child. Thomas et al (2004) find that poor households tend to protect the education of older children at the 

expense of young children. Jones's (2003) study using qualitative interviews in several Indonesian 

provinces finds that factors such as poverty, the need for extra child income and cultural factors and 

attitudes to schooling were important factors influencing parental decisions on children's schooling. Thus, 

Suryahadi et al (2005) find that children from poorer households were required to work in order to pay for 

their education.  

 

However, in focusing on investments in education in low and middle-income countries, the effect of 

coresidence with elderly, the impact of potential caring activities that take place between elderly and adults, 

and between elderly and children, are issues that have been overlooked in the literature. Moreover, while 

the link between poverty and child schooling is well established in the literature from Indonesia, relatively 

few studies have examined how caregiving responsibilities adds to the burden of economic distressed 

households. For example, the Indonesian financial crisis on led to a significant increase in both chronic 

and transient poverty rates, with the proportion of transient poor increasing from 12.4 per cent of the 

population in 1996 to 17.9 per cent in 1999 (Sumarto et. al, 2005). The Indonesian government set up an 

education funding support programme. The programme was started in the academic year 1998/99 and the 

plan was to end the programme in the year 2003. While there is a large literature that has looked at the 

impact of the falling incomes on child schooling outcomes (see Cameron, 2001; Sumarto et. al, 2005) 

school to our knowledge there is no study that has looked at how distressed households cope with 

balancing caregiving activities for the elderly and children. 

 

3. Intra-household intergenerational allocation of resources. A conceptual framework 

In Indonesia, over 70% of the elderly (aged 60 years and above) co-reside with at least one child (Chan, 

2006; UN, 2005). According to Chan (2005), typically urban males and females prefer to live with their 

child, while rural males and females are more likely to prefer to live alone. She argues that the lower levels 

of elderly coresidence in rural areas relates to the greater out-migration of working adults from rural areas. 

As Asher (1996) points out, social security systems in Indonesia are inadequate and under-funded, leading 

to uncertainties for older persons. Only 9% of Indonesian elderly report pension income as being their 

major source of income (Ofstedal and others, 2002; Anh et al, 1997). An equally important but overlooked 



issue is the extent to which children's education may be at risk if working age adults face tight time and 

resource constraints.  

To model the time allocation of adult parents in the face of competing care resources when both children 

and elderly need care, we rely on the following stylized facts: (i) consumption is not perfectly shared 

between members of an extended family. In other words, family members are not altruistic; (ii) intra-

family distribution of resources follow motivations other than altruism; (iii) the intergenerational 

persistence of earnings varies significantly with the economic status of the parents. A number of studies 

have found support for stylized fact (i) above. For example, Anderberg (2007) models family resource 

distribution characterized by one-directional altruism (towards the children) and two-directional intra-

family transfers to find implications that are consistent with a number of empirical observations. Altonji et 

al. (1992) use PSID data to test and reject a standard altruism model. Altonji et al., (1997) use PSID data to 

test and reject the hypothesis that inter vivos transfers from parents to children are motivated by altruism. 

Evidence that intergenerational earnings mobility varies with the position of family’s income in the income 

distribution function can be found in Bratsberg et al., (2007), Corak and Heisz (2004). We contribute to 

the literature in several ways. First, we model the problem of intra-household caring resource distribution 

that households face, particularly in low and middle income countries where population ageing may occur 

without much financial support from social safety nets. Secondly, in our model the emphasis is on the 

adults’ differential claims on their children’s future income and on the potential bequests of co-residing 

elderly family members. Third, we test the importance of claims of this nature for the educational 

outcomes of children, where a child’s educational outcome is a proxy for a non-observable care allocation 

that benefits children. Lastly, we test whether labour market conditions, community norms and household 

economic distress weakens the strength of the parents’ claim on children’s future income and induces the 

devolving of resources towards elderly care instead.  

In doing so we adopt the following conceptual framework:  

1) We consider three generation households where adults live with their children and their elderly 

parents. Adults are the decisions makers.  

2) Although parents care about the well-being of their children as well as the well-being of their elderly 

parents, they behave selfishly and maximize an intertemporal utility function increasing in their present 

consumption (when adults) and in their future consumption when old.  

3) From the adults’ point of view, appropriability issues concerning both children's future labour incomes 

as well as future bequests impact upon the returns of time and resource allocations between competing 

caring jobs. In other words, when choosing to invest in children's education, parents take into account 



the extent to which a given allocation of time and resources to competing caring jobs will make both 

their children and themselves better off in the future; similarly, while in principle family assets may 

reduce the importance of time constraints (time may be bought to some extent), the desire to 

appropriate a larger share of the potential bequest may tilt the allocation of time towards elderly care. 

4) Parents' ability to undertake investments in their children is constrained by the resources -- money and 

time -- available to them, the prices they face, and their ability to trade off present versus future 

resources (indicating the presence of capital markets, or alternatively, credit constraints); 

5) Coresiding elderly may get sick and this health shock may exacerbate an already tight adult time 

constraint; hence the ability of parents to secure a positive outcome of their investment in children's 

education may be lessened. 

These building blocks can be summarised as `preferences', `returns', `constraints', and `bargaining' and 

provide the foundation of our simple model of intra-household intergenerational allocation of time 

resources between competing care jobs. 

 

3.1 An OLG model with three periods 

Individuals live for three periods. Therefore there are potentially three generations co-living in the same 

household: children, adults and the elderly. We will use the implications of our simple model to outline the 

relevance of coresidence with elderly for children's education.  Adults are the decision makers' in the 

household. In particular, they must allocate their scarce caring resources (time) between their elderly and 

their children. Adults' decisions involve the following set of considerations:  

• Children accumulate human capital  for adults' time  is necessary. Thus  where  is the 

sum of time devoted to children’s accumulation of human capital by adults co-living in a household 

hh.   

• Assume that the human capital function  is strictly concave so that  and . 

Investment in human capital is relevant for the labour income children will earn once they have reached 

the adult age, where the total labour income is . The first subscript indicates the life period (2 

for adulthood, dropped for convenience unless necessary) and the second subscript indicates the time 

period. Each adult has a limited time  available that he/she spends wither working outside of the 

household, caring for children or caring for the elderly. S/he devotes  time for children and  to care 

for elderly parents. Thus  is the time an adult can spend in the labour market where 



s/he earns a market wage . Alternatively, to provide care for their co-residing elderly, adults can pay 

for non-household members to care for them. In this case the price they pay for unit of care time is pm
cg. 

• In period 3, old agents do not work outside the household and they do not help with children (this 

assumption can be relaxed later). At the end of period 3 they die and leave a bequest . The share of  

that coresiding adult children will get is , while  will go to non-coresiding children. These 

share become available to adults only at the beginning of their elderly period (period 3). Assume the 

share of bequest that coresiding adults will be able to secure depends on the amount to time they 

devote to care of their co-residing elderly, or  with .and 

 
Selfish adult agents care about their consumption as adults and their future consumption (as elderly). They 

solve the following maximization problem: 

 

  

 
 

                                                           

 
                                                                                               

   
            

  

  

We seek equilibrium values for  and  for a given time constraint T. Note that the 

only transfer from adults to elderly is in the form of caring time rather than money. 

The maximization problem becomes 

 
Note that the parameter θ indicates the share of their children’s labour income that current parents will be 

able to appropriate once these children enter the workforce. The first order conditions of this 

maximization problem with respect to  and  are:  



 
  

 

  

 

  

 

From  and   

  

 

  

 

 

Clearly, (4) and (5) can be simultaneously identified only if  In other words, 

if   
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From (4) and (1): 
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(7) 

the following solutions are derived:  
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Expressions (8’) in the case  and (8”) in the case  clearly illustrate that the allocation 

of adult children's caring resources in favour of children's school achievements will 

(i) Increase proportionally with the productivity of adults’ time devoted children (with 

); 
(ii) Decrease proportionally with the extent of elders' property rights on family assets as this 

is likely to increase  ; 

(iii) Decrease proportionally with the expected bequest ; 

(iv) Increase proportionally with the children's labour income expected in time (t+1); 

(v) Decrease proportionally with the degree of appropriability θ, which measures the share of 

expected children's labour income that will go, once they are adults, to the current parents 

and future elders. 

Note that the impact of the wage adults are currently earning on children’s school achievement is likely to 

be ambiguous. This is for two reasons: (a) higher wages may increase the opportunity costs of non-

working time thus reducing children’s care; (b) current higher wages proxy for future wages, those that 

children will access when adults if they have accumulated sufficient human capital thus increasing 

children’s care. Having these predictions in mind we now approach the empirical testing of these 

hypotheses. 

 

4. Testing the empirical implications of this model: the econometric strategies. 

We use the Indonesian Family Life Survey 2000 (IFLS-3) and 2008 (IFLS-4) to study intra-household 

resource allocation when the various generations living in the same household compete for adults’ caring 

attention. The 2000 Indonesian Family Life Survey (IFLS-3) is a randomly sampled nationally 

representative survey which covers thirteen major provinces where approximately 83 percent of the 

Indonesian population resides. The survey collects data on individual respondents, their households, their 

communities, and the health and educational facilities they use. The IFLS-3 dataset is rich and unique as it 

contains detailed information on households' demographic, labor market, health and economic 

characteristics, and on the availability of social safety nets. 



 

Testing the model predictions of Section 3 necessitates the resolution of a number of important issues 

which our identification strategy. The first issue arises in relation to the fact that our analytical model 

focuses on opportunities, returns, constraints and community norms that affect the individual’s time 

allocation decisions. However, both co-residence decisions and time allocation decisions have a strategic 

dimension. At the household level, each adult may strategically allocate a proportion of total daily time T 

between caring for children and caring for the household elderly vis-à-vis other co-residing members in 

order, say, to appropriate a larger share of a bequest b. At the family level each individual may strategically 

choose whether to co-reside with elderly family members. We deal with the strategic dimension of 

individuals’ co-residing choice by treating as endogenous the decision to live with family elderly members. 

Co-residence with elderly individuals is potentially endogenous if adults with a low opportunity cost of 

time are more likely to co-reside and provide care for elderly family members. The decision of an elderly 

family member to co-reside with an adult child may have an associated opportunity cost that is correlated 

with the time allocation decisions of adult parents, e.g., supply labor services on the open market.  

 

Identification also requires addressing several potential sources of endogeneity. For example, an adult child 

may be living in their parent’s household because he/she may not have sufficient financial resources to set 

up a separate household. Also, an elderly parent’s residence in the household may reflect the outcome of a 

bargaining process among siblings, with the household choosing to care for an ill parent making an 

implicit decision to reduce participation in the labor market. The potential endogeneity of adults’ decision 

to live with  

elderly family members prompts us to estimate a Heckman selection model where the decision of co-

residing with the elderly (first stage) introduces a selection process among households that can impact 

upon the children’s schooling results.  

 

4.1: Econometric specification  

We estimate a model where school achievement = g (HH55+, Xit , CG, Zit ) +µit   (9).  

The term HH55+ refers to whether or not there is an elderly member co-residing in the household, Xit 

variables are individual-specific characteristics while the Zit are variables that identify the characteristics of 

the household, the village or the community of the respondents. In this econometric specification care-

giving (CG=1) is defined as follows:  



1=CG  if I([HH50+]=1) and Health=poor       (10) 

Among the non-care-giving adults, for whom 0=CG , we are able to distinguish between two cases: the 

case in which CG=0 because of good health of elderly co-residing with them, and the case in which CG=0 

because there are no co-residing elderly members (CG=0 if I([HH50+]=0). The way CG is defined allows 

us to identify potentially different effects of co-residence with older family members. For example, healthy 

elderly co-residents may help households through childcare. It is possible that the coefficient of the 

indicator variable HH50+ is statistically significant and positive. Conversely we expect that the 

deteriorating health of co-residing elderly has a negative impact on child schooling progression if 

household financial and time resources are directed towards elderly care. 

 

Identification issues: We discuss in turn three main econometric issues, namely (i) the potential 

endogeneity of co-residing, (ii) the potential selection problem.  
 

(i) Endogeneity  

In estimating the impact of care-giving on children's school performance, we may need to consider the 

potential endogeneity of the decision to co-reside with elderly. Co-residence with elderly individuals is 

potentially endogenous if individuals with a low opportunity cost of time are more likely to co-reside and 

provide care for elderly family members. To deal with the potentially endogeneity of the decision to co-

reside with elderly members, we estimate an Instrumental variables model for children’s school 

achievement after correcting for the potentially selection bias induced by the coresidence decision.  

We include as instruments variables relating to sibling characteristics of the adult household member’s 

siblings, the Community norms on caregiving for the elderly and inheritance as reported by the 

Community experts. The sibling characteristics that we include are the average number of siblings that are 

alive, whether the household receives/provides any support financial or in-kind support from/to non-

coresiding adult siblings, the average number of siblings who are married, the educational characteristics of 

the siblings and the average number of siblings who are in paid employment. These variables affect co-

residence decisions between elderly parents and adult children, but do not directly influence their 

children’s schooling progression. The second stage child schooling variable is identified by the exclusion of 

variables relating to sibling characteristics. 

(ii) Selection of household with co-residing elderly 



One problem with restricting our analysis to only households with elderly members is the possibility of 

sample selection bias. To check whether our estimated effect of care-giving on child schooling decisions, 

we model Heckman selection models for both the intensity and the extensive margin of schooling, a 

child’s distance from schooling and grade-for-age, respectively.3 

 

4.2 A simultaneous equation model of time allocation across competing tasks.  

The second issue in testing the empirical implications of our model arises because our data requirements 

are not entirely met by the data available. Given data on the allocation of adults’ time resources among 

alternative uses, namely work, elderly care and child care, we could estimate a simultaneous equation 

model for the various uses of time (time to care for the children, time to care for elderly and working time. 

Despite its richness, the IFLS has limited information on time use. Instead of time devoted to care for the 

children coresiding with elderly and adults, what is observable is their educational achievement, which is 

conceivably dependent on the parent’s attention and care towards him/her, among other factors as a rich 

literature has amply demonstrated (Jeynes, 2005).  We thus use children’s school achievements by 

youngsters living with parents and some family elderly to proxy for adults’ allocation of time to their 

children’s human capital accumulation. We do have information about the hours of care elderly co-

residents receive. Also known are the hours of work of adults (aged 25-50). Thus we estimate a model of 

caring resources’ allocation by specifying a simultaneous equation model for children’s school 

achievement, hours of care devoted to elderly household members and working hours resulting from the 

optimizing decisions of selfish adults who face claims (on present or future assets own by his/her care 

receivers) and market returns of such activities.  

 

We deal with strategic interaction which takes place at the household level when adults choose the levels 

of care to elderly and children, via a sample restriction strategy. Specifically, we will examine the “time 

allocation” decision of adults living in a household where they are “two-way” carers, i.e., adults who are 

the only care providers for children and elderly co-residing in the same household. Clearly the intra-

household strategic interaction among care providers is absent. The drawback of such an identification 

strategy is that it imposes a largesample restriction. The sample has a small size: 281 households for which 

                                                 
3 It is reasonable to expect that the probability of observing a household with a co-residing person older than fifty is not randomly 
distributed in a sample of Indonesian households, but it depends on a complex set of family, financial and cultural reasons. The 
first stage regression estimates the probability of an household having co-residing members who are 55 or plus, namely 
Prob[I(HH_55+)=1], The second stage regression specifies a schooling decision as a function of the household care-giving 
indicator variable I(Care-giving, HH=1), after adjusting for the selection of household in the co-residing group. 



we have information about children’s school achievement, adults’ time spent caring for elderly and adults’ 

time spent working as well as all relevant explanatory variables.  

We can relax this sample restriction requirement and include in the sample all household for whom we can 

create an “average” household carer for both children and elders. In this case we test the statistical 

significance of community norms, “property rights” and claims for the household “average” allocation of 

time and resources between alternative uses. This sample is larger (4164 household), however we cannot 

exclude a strategic interaction with other adults in the same household.  

 

We estimate the following system of equations:  

 

School AchievementC,i = a₁+A2XC,i+A3Xi + A4XP,i + A5Xhh,i +A5RO,i + A6Nhh,i + A7Zhh,i  (11) 

CareO,i = b₁+ B2XO,i+B3Xi + B4XP,i + B5Xhh,i +B6RO,i + B7Nhh,i + B8Zhh,i    (12) 

Working Hoursi = d₁+D2Xi + D3XP,i + D4Xhh,i +D5RO,i + D6Nhh,i + D7Zhh,i   (13) 

 

In the system (11)-(13) adult care provider i who co-resides in household hh with elderly (O) and children 

(C) is the unit of observation. To allow for the return to school achievement of children to be affected by 

the educational level of the child’s mother and father (who may not be the main care providers for their 

children) we also include a set of variables (specifically education) of parents P.  

In the system above we use the following set of variables:  

(i) Characteristics XC,i of child C related to main care provider i in household hh. In particular, we observe 
whether the child is male or female and the child’s age and age squared.   
(ii) Characteristics XO,i of elderly O co-residing in household hh. In particular, we are interested in 
capturing the impact of an elderly health shock on the adults’ allocation of care resources. 
(iii) Characteristics Xi of the main care provider i in household hh. The model presented in section three 
highlights the relevance for the adults’ time allocation decisions of their wage relative to the price of 
elderly care.  
(iv) Characteristics XP,i of parents P of child C whose main carer is i in household hh.  
(v) Characteristics Xhh,i of household hh (particularly the household demographic structure, namely the 
presence of very young children (0-6), the presence of older children (7-14), the number of females of 
working age and the number of males of working age.  
(vi) Property Rights RO,i of elderly O on household’s assets (house, land, for example) and whether 
property rights are shared with someone else.  
(vii) Community norms Nhh,i that regulate the distribution of the elderlys’ assets among potential 
beneficiaries.  
(viii) The characteristics of the labour markets in the province of location of household hh, Zhh,i. 
 
4.3 Estimation strategy 



There are three sets of explanatory variables that are potentially endogenous. Elderly health measures are 

potentially endogenous since any unobservable household (or family) characteristics can be considered an 

input in a health production function and as such correlated with actual elderly health. Secondly, the wage 

earned by a carer may be endogenous as observable and unobservable characteristics of the carer impacts 

upon his/her labour market opportunities. The third set of potentially endogenous variables is the price of 

care, which enters our model via its comparison with the carer’s wage . Hausman tests for 

endogeneity supported instrumenting for all of these variables. Specifically we use the Three-Stage-

Instrumental-Variables methodology to estimate the system of equations (x)-(xxx). 

    To instrument for the carer’s wage and its comparison with the price of care, we use province dummy 

variables, the difference of the average province-specific wage with respect to the wage in Java and cell-

specific wages (where a cell is defined by a constant education level and province), which are computed 

using the 2000 Indonesian Census. To use instruments for elderly health, we rely on the notion of the 

intergenerational transmission of health. Healthy grandparents are likely to have raised healthy and 

potentially well educated children. Specifically, we use current children’s age and its square, education of 

the adults mothers and fathers of the current children. Province specific dummy variables for the location 

of the household are also included to assess the economic development of the province relative to Java. 

Instruments for elderly health that are incontrovertibly exogenous are community norms that regulate gift 

exchange across generations. The partial R²s for each endogenous explanatory variable, which are 

calculated following Shea (1997), vary between 7 and 74 per cent, with the bulk between 11 and 40 

percent. This suggests that in most cases our instruments are relevant (but not too relevant) and 

exogenous. The partial R²s are summarized in Table A.1 in Appendix. Finally, in estimating the model of 

within-household “care” resource allocation we do not impose any restrictions (symmetry or other) across 

equations.  

 

5. Variable description 

We investigate the way various factors impact upon co-residing adults’ time allocation. We focus on elders’ 

bequest and the prevailing norms that guide the distribution of this bequest among competing claimants 

(siblings) on one hand, future children’s wages and appropriability of such incomes on the other hand. To 

focus on one effect of children's care by adults, namely school achievements, we restrict our attention to 

households with children aged 7-15 years old in 2008 as these children were0-7 years old in 2000 and 

thereforeexcluded from the Indonesian school system in 2000. In this way we can rule out that any delayed 

educational achievements observed in 2008 is the result of the past occurrence of retarded school 



achievements rather than of household characteristics and decisions occurring between 2000 and 2008. We 

empirically model children's school attainment as adults' human capital investment decisions (adults are 

aged 20-49). From the IFLS-4 questionnaire we construct a child-specific measure of distance between the 

actual school grade the child is currently achieving and the maximum school grade this child should be 

achieving if s/he had progressed regularly in his/her school achievements. In particular, a `distance' 

variable was constructed for each child using the number of years of schooling completed by the child 

(Schooling) and their age as in the formula below: 

 
 

Clearly negative values indicate a gap between actual schooling and what it should be in the absence of any 

delay in school achievement. We use this information to define a dummy variable  if 

“distance”=0, zero otherwise. The  variable is thus a binary measure of the child's 

schooling progression and indicates whether the child is behind in their schooling (=zero) or is at the 

desired level for their age (=1). This measure of schooling outcomes takes into account all of the available 

information on school attendance and drop out, and gives us an indication of those children who may 

have fallen behind in schooling attainment. We define as elderly those persons who were over 55 years of 

age in 2000. Each elderly individual is asked the number of hours of care that he/she receives by the main 

adult care  provider co-living in the same household. Identification of the main care provider for both 

children and elders co-residing in a given household is paramount for our identification strategy and it 

allows us to merge information about the main care providers to the information about a child, the elder, 

the household and the norms prevailing in the community where the household is situated. 

  
5.1 The Main Explanatory Variables 

We arrange the numerous right hand side variables into the following groups:  

Children’s characteristics: Child-specific characteristics XC,i of child C co-residing with adult i in household hh 

impact upon the intensity of adults’ care devoted to human capital accumulation. Controls for a non-linear 

effect of age and child’s gender are included among the explanatory variables. The IFLS also provides 

information about the working status of a child, namely whether a child never worked or whether she has 

either worked and gone to school, or worked without ever attending school (child_wk=0, 1).  

Care provider’s/Parents’ characteristics: the set Xi refer to the characteristics of the main care provider i in 

household hh. Given that in the great majority of the cases (over 90 percent of care providers in the most 



restrictive sample (one main two-way carer) are the child’s mother). Parent's education levels XP,i are 

included among the explanatory variables. The parents’ educational levels are combined to generate the 

following dummy variables: elementary=1 if he/she completed elementary or junior high school; 

second/college = 1 if mother completed high school or college; educ_mis = 1 if mother (father) 

completed no school or mother’s educational attainment is missing. The IFLS also provides information 

about the working status of the child’s main carer. The solution of our time allocation problem as 

illustrated in section 3 shows that the care provided to elders co-residing in the same household will 

depend on a comparison between the current wage and the market price of elderly care. For this reason, 

we include among the explanatory variables a dummy variable, namely carer_wg<elder, which takes value 1 if 

a child's main carer's wage per hour is less than the per hour price of elderly care.4  

Elders’ characteristics XO,i: Health shocks affecting the elderly may have important and persistent implications 

on children's school achievements if these health shocks alter the perception of the opportunity costs 

associated with caring activities. We stress that the IFLS-3 provides the opportunity to check the 

robustness of our results, which depend on variations in the health measure used. We focus on three self-

assessed health measures that were asked of respondents aged 55 and above. These are:  

(i) In general how is your health?  

(ii) Compared to another person of your age and sex, how would you say that your health is?  

(iii) How do you expect your health to be next year?  

While in (i) IFLS asks for a comparison with peers, (ii) asks the elderly to give a self-assessment of their 

expectations of ill-health and (iii) asks the respondent to rate their health subjectively. Respondents who 

answered worse than others for (i), somewhat worse or much worse for (ii) and somewhat unhealthy or 

unhealthy for (iii) were assumed to be in poor health and all others were assumed to be in reasonable 

health. While we have used (i) as our health measure in our definition of a care-giving household, we also 

run regressions using (ii) and (iii) to test the robustness of our results. From Table 1 we note that relative 

to the full sample, elderly members in ill-health are more likely to co-reside with working age adults. 

Elders’ assets and property rights over such assets RO,i: while the IFLS does not directly provide information about 

the size of the bequest that an elder member of the household will potentially leave to his/her carer(s), it 

does provide information about assets owned by the household elders. Specifically, we include two 

dummy variables, elder_asset_own=1 if at least one elder in the household owns assets outright; and 
                                                 
4 Note that the market price of elders’ care is estimated as the average hourly cost of paid elderly care. To compute this average 
price we use information on hours of paid care per week and on total weekly care cost as reported by elders.  
  
 



elder_asset_coown=1 if at least one elder in the household co-owns assets with other household members.  

Norms regulating elders’ assistance from adult children Nhh,i: The modeling carried out in the previous section 

illustrates that norms governing the transfer of income from younger to older generations may affect an 

adults’ time allocation decisions between competing tasks. While we don’t explicitly observe the parameter 

θ we introduced in section 3, we can proxy it by using information of norms governing such transfers. 

Norms provide implicit codes that regulate the exchange of care/money/time (etc) between household 

members belonging to different generations. Thus for example the responsiveness of the bequest function 

with respect to the care that elders received from household adults may depend on the existence of a 

community norm specifying that the caring adult child will receive a larger share of the elder’s inheritance. 

We list norms of this kind in the panel titled “Elders' assistance from adult children” in Table 1. These 

variables are used to proxy for  the responsiveness of the function  to changes in 

elderly care. 

Household’s characteristics Xhh,i: While we are not able to directly proxy for the responsiveness of children’s 

human capital accumulation with respect to their care, an abundant literature has clearly established that 

children’s educational attainment is affected by parent’s time investments. For this reason, the size and 

composition of the household matter for children’s success in school (Downey, 1995). We control for 

household structure by including the following variables: child0_6 (the number of children in the 

household aged 0-6 years), child7_14 (the number of children aged 7-14 years), female_wkage and male_wkage, 

the number of female (male) members of the household of working age, respectively. There are notable 

differences between the full sample and the subsample that co-reside with elderly family members. For 

example, working age adults co-residing with elderly individuals are less educated relative to adults in the 

full-sample. Co-residing adults are also less likely to have pre-school age or school-age children. See Table 

1 for details. 

Future labour market opportunities and returns to human capital Zhh,i. Finally, one important implication of the 

model above is that prospective better labour market opportunities for children when they reach 

adulthood should improve children's school attainment as adults' opportunity costs of children's care 

decreases. Using census data we have estimated the following variables: the average province specific 

monthly age of workers with various education levels (no education, primary education, secondary 

education etc…) as well as wg_java, the average local wage of workers in province relative to West Java. 

 

6. Empirical results: inter-generational intra-household redistribution and school performance. 

Table 2 presents the summary statistics for the three samples used in this analysis. The unconditional 



sample means show that sample of households coresiding with elderly individuals and children show a 

better children’s school achievement than household in the full sample. The number of hours of care in 

the two samples with co-residing elderly are of course substantially higher than in the full sample given 

that only a fraction of the households in the full sample have coresiding elderly. Even the hours of work 

outside the household are higher in the most restrictive sample of identified two-ways main care providers.  

Our main preliminary results are organized in a set of tables: Table 3 discusses the issue of endogeneity of 

the co-residing decision. Table 4 reviews the results obtained by estimating a Heckman selection model for 

the decision to coreside with elderly. Table 5 report results for the sample of 4000+ household with co-

residing elderly and children and potentially more than one adult care provider.  Table 6, Table 7 and 

Table 8 split the main sample of 4000+ observations in economically distressed household and non-distressed 

household. A number of robustness exercises refer to results that are available upon request. Table 9, Table 

10 and Table 11 test the robustness of our results to the cut off point between distressed and non-

distressed households.  

 

Table 5 reports the selected estimated coefficients from the school achievement equation obtained by 

estimating the simultaneous equation model (11)-(13) using information on elderly care, children’s school 

achievement and adults’ working hours in a sample of 4000+ households. Table 5 shows that a child age’s 

impacts significantly on his/her chances to avoid delays, with young children being more prone to school 

delays. Being a female is negatively correlated with a child’s school achievement in all specifications. 

Property rights elderly have on household assets deviates time resources away from children’s schooling. 

Equally negative for children’s school results is the existence of community norms that relates elderly care 

to adult children’s “rights” on the bequest. In general, the household structure significantly impacts on 

children’s schooling. The number of older children and the existence of financial support to the household 

improve children’s school performance, while surprisingly households’ assets reduce delay children’s 

schooling. Having found that indeed a set of norms and monetary incentives bias the allocation of scarce 

time resources away from children’s schooling we now approach the other central question that motivates 

this research. 

 

6.2 Is competition for care more severe in economically distressed household? 

In Tables 6, 7 and 8 below we disaggregate the households based on whether or not they are distressed. As 

discussed previously, the Indonesian financial crisis and subsequent changes in the income distribution 

have adversely affected the ability of households to care for both their household’s elderly sick members 



as well as children. We expect to find that indeed claims, resources and incentives impact differently upon 

the time allocation decisions in household that are economically distressed compared to those households 

that are not. In Table 6 we use “income below the median” as our indicator of a distressed household. In 

Table 7, we define a distressed housed as having assets below the median. In Table 8 we defined distress 

based on the comparison between current (2007) Standard of Living (SOL) as reported by the adult 

mother and the SOL five years before (SOL greater or equal to SOL five years ago; SOL lower than SOL 

five years ago). 

 

The first point to note is that in both tables is that indeed there are some remarkable differences between 

distressed and non-distressed households in terms of the signs of key explanatory variables and the 

statistical significance of the explanatory variables. A child’s school achievement increases with his age 

particularly in non-distressed household, while being a female child impacts negatively in distressed 

household, but substantially less so in non-distressed household in both Tables 6 and 7. 5  Property rights 

on assets held by elderly deviate time resources away from children particularly in non-distressed 

household where these assets are likely to be large. Conversely, the community norms that assigns claims 

on a bequest to the caring adult child matters for the allocation of time resources particularly in distressed 

household where this variables impacts negatively on our measure “distance”  of children’s school 

achievement. Table 6 and Table 7 reveal that in general the financial transfers from adult siblings to 

household where family elderly co-reside with adult children and youngsters usually have a positive impact 

on children’s school achievements. However we cannot tell whether the differential impact of this variable 

in distressed and non-distressed household is due to larger transfers in non-distressed households or rather 

a different use of such transfers towards children’s schooling in the two groups of households. Finally, it 

appears that the help that children receive from older children (those aged 7-14) is particularly useful in 

boosting their chances of a good school achievement in distressed households as Table 7 shows. Table 8 

shows results that are only occasionally consistent with those shown in Tables 6 and 7. For example, 

female children now show worse school achievements if they belong to households where the SOL has 

improved in the last five years. Similarly, in these households, the number of children aged 7-14 helps 

other and the financial help received by other siblings improves children’s school results. These results 

                                                 
5 This is consistent with a recent study by Suryadarma et al (2009) that find evidence of orphanhood having a more adverse effect on 
girl’s education relative to boys in Indonesia. It is also noteworthy that when we use below median assets as our measure of economic 
distress, there is no significant correlation between girls and schooling achievements. 

 



suggest that Table 8’s identification of economic distress captures dimensions of this phenomenon that are 

quite distinct from those captured by income and assets’ levels relative to a income or an asset distribution.  

 

6.3 Tests results 

Table A1 in the Appendix summarizes the partial R2s for the sets of endogenous explanatory variables 

used in estimating the three equations of the simultaneous equation system (11)-(13). The partial R2 

measures the proportion of the variance of the residuals of the dependent variable y with respect to 

exogenous instruments x2 that is explained by the residuals of endogenous regressors x1 with respect to 

x2. The variables reported in the first column of the table, constructed from the instruments reported in 

the note to this table do not vary significantly across the schooling performance equation, the hours of 

care equation and the working hours equation. Note that these partial R2 reflect the fact that the 

instrumental variables have been included among the right-hand-side variables of the dependent variables’ 

specifications.  

The partial R2 derived from regressing each endogenous right-hand-side variable on the full vector of 

instruments indicates their relevance in Table A.1. However, the partial R2 drops significantly when we 

exclude from the set of instruments variables that are used as explanatory variables in the main equations 

of interest, while the minimum eigenvalue statistics increase significantly (see Table A.2). A series of 

Hausman tests (available upon request) for the validity of a model of simultaneous equations allows us to 

reject the null that the difference in coefficients estimated via single equation models and via 3SLS are 

equivalent. 
 

6.4 Robustness exercises 

We perform a number of robustness exercises as described in (i)-(iii) below. In particular: 

(i) We estimate a two equation model, namely children’s school achievement and adults’ working hours. 

The results are available upon request, but no major change in the estimated coefficient for the school 

achievement equation emerges from dropping a specification for hours of care. The main results as 

outlined in Table 5 are robust in terms of statistical significance and size of coefficients.  

(ii) We estimate the 3 equation model using a sample of 281 two-ways main care providers, individuals who 

are identified as the main care providers for both children and elderly co-residing in the same household. 

This allows us to better identify the actual set of constraints and incentives this main two-ways care 

provide faces in his/her time allocation decision. The results are available upon request. Given the limited 

size of this sample we obviously face a trade-off between sample size and accuracy of the information 



about claims that a carer can advance on present and future returns from caring activities. However it is 

interesting to find that the community norm identified as “caring child inherit” has now a much higher 

coefficient and maintains its statistical significance at the 5 percent level.  

(iii) Tables 6-8 provide evidence of differences in the way poor and less poor households manage their 

time constraints in the face of caring responsibilities toward the coresiding young and elderly household 

members. In Table 6 distressed households are identified by a household income below the median 

income in 2000. We test the robustness of these results by defining as distressed the households whose 

income is below the 25th percentile and comparing these results with those obtained by using a sample of 

households whose incomes are above the 75th percentile of the income distribution. We perform a similar 

robustness exercise with respect to the results reported in table 7 (see Table 10). Table 11 reports the 

results obtained by using the reported SOL in three different specifications for elderly health. These tables 

in general confirm that importance of economic distress for the relevance of community norms and 

monetary incentives in the time allocation decisions of adult care providers when they face multiple caring 

tasks.  

 

7. Conclusions. 

The dramatic shift in age structure that many low and middle income countries in the Asian-Pacific region 

will experience over the next thirty years was set in motion by a decline in fertility levels and falling death 

rates in the early 1970s. These changes in the age structure and consequent population ageing are affecting 

economic and social aspects of life, including financial security, employment, living arrangements, and 

health care. This paper addresses an overlooked aspect of the existing literature on investments in human 

capital in low and middle income countries by asking whether the household's reallocation of time and 

resources due to the presence of elderly co-residents impacts upon the school achievements of younger 

household members. We find robust support for the idea that in three generation households where adults 

co-reside with both elderly household members and children, households allocate scarce time resources in 

a way that is sensitive to the set of constraints and rewards that caring activities entail. It is worth 

summarizing the main results as follows: 

(i) There is evidence that co-residing with elderly is not a random event in a large set of Indonesian 

household. Care-giving for elderly coresiding members who are in bad health does not consistently impact 

on the household’s children’s schooling achievements. However, when it is statistically significant, its 

impact is negative; 

(ii) In a sample of coresiding households elderly co-residents’ bad health is not statistically significant. 



(iii) A set of monetary incentives and community norms are shown to have an important influence on 

allocation decision of care resources among competng uses, in our case, care for the household’s children 

and elderly.  

(iv) These monetary incentives and community norms do not have the same affect on economically 

“distressed” or less distressed household. We find evidence of important differences in the way in which 

property rights on household assets held by elderly coresidents particularly children’s schooling outcomes 

in households that are not economically distressed.  

(v) Equally important is the differential impact that community norms have on the time allocation decision 

of adults when they care for both children and elderly.  

 

The main conclusion we can draw from this study is an invitation to formulate policy responses to 

economic distress that are attentive to the economic and cultural norms and constraints and the way these 

factors inform intra-household allocation of resources that affect children’s schooling.   
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Table 1: Variables Definitions and Names 
Variable Name Definition Variable 
Dependent Variables 

hh_u_care_cores_children_07 
total unpaid care p/wk to all hh elderly by all 
their coresiding children hh_u_ca~n_07 

k_hours_u_care_07 
hours p/wk unpaid care to coresiding elderly by 
child's main carer k_hours_u~07 

Child school achievement_07 See text distance 
Health Variables 

hhelderly_unhealthy07 
at least one elder in the household is somewhat 
unhealthy or unhealthy in 2007 hhelderly~07 

hhelderly_unhealthy07_mis hh elderly unhealthy missing hhelde~7_mis 

hh_elderly_compare07 

at least one elder in the hh states health is 
somewhat or much worse than 12 months ago 
in 2007 hh_elder~e07 

hh_elderly_compare07_mis hh elders' health worse missing hh_e~e07_mis 

hh_elderly_compare_other07  

at least one elder in the hh states that he/she is 
somewhat or unhealthy or unhealthy compared 
to a person of the same age and gender hh_elderly_compare_other07  

hh_elderly_compare_other07_mis  hh elders' health compared to another missing hh_elderly_compare_other07_mis 
Child's carer work details 
k_work_07 child's main carer worked in past year k_work_07 
k_work_07_mis child’s main carer’s work missing  k_work_07_~s 

k_work_comb_07 
child's main carer worked in either past week or 
past year (combined with Census data) k_work_co~07 

k_work_comb_07_mis 
child’s main carer’s work missing (combined 
with Census data) k_work_com~s 

k_wage_lt_Pcg_07 
child's main carer's wage p/hr is less than p/hr 
price of elderly care k_~lt_Pcg_07 

k_wage_lt_Pcg_07_mis child's main carer's wage p/hr missing k_wage_lt_.. 

k_wage_lt_Pcg_comb_07 
child's main carer worked in either past week or 
past year (combined with Census data) k_wage_lt_.. 

k_wage_lt_Pcg_comb_07_mis 
child's main carer work missing (combined with 
Census data) k_wage_lt_.. 

Child's details 
c_age child age c_age 
c_age2 child age squared c_age2 
c_female child is female c_female 
c_school_only child has been to school and never worked c_school_o~y 

c_work 
child has either worked and gone to school, or 
worked without ever attending school c_work 

c_work_mis child work missing c_work_mis 
Elder's assets 
g_asset_own_07 at least one elder in hh owns assets outright g_asset_o~07 

g_asset_coown_07 
at least one elder in hh co-owns assets with 
other hh members g_asset_c~07 

Elders' assistance from 
children 

g_finan_help_need_07 
at least one elder in hh expects they will need
financial help from his/her child in next 5 years g_finan~d_07 

g_help_child_07 
at least one elder in hh received financial help 
from child in past 12 months g_help_ch~07 



g_finan_help_receive_07 
at least one elder in hh expects to receive
financial help from his/her child in next 5 years g_finan~e_07 

caring_child_inherit_07
community norm: caring child receives more 
inheritance caring_~t_07 

caring_child_house_07 
community norm: caring child inherits parents 
house caring_~e_07 

caring_child_07_mis community norms inheritance missing car~d_07_mis 
Mother's education 

m_below_highsch_07 
mother completed no school, elementary or 
junior high school m_below_h~07 

m_highsch_college_07 mother completed high school or college m_highsch_~7 
m_school_07_mis mother education missing 1 m_scho~7_mis 
Father's education 

f_below_highsch_07 
father completed no school, elementary or 
junior high school f_below_h~07 

f_highsch_college_7 father completed high school or college f_highsch_~7 
f_school_07_mis father education missing 1 f_scho~7_mis 
Child's other carer's education 

o_below_highsch_07 
other carer completed no school, elementary or 
junior high school o_below_h~07 

o_highsch_college_07 other carer completed high school or college o_highsch_~7 
o_school_07_mis other carer's education missing o_school_0~s 
Household details 
hh_nm_children0_6_07 number of children in hh aged 0-6 years hh_nm_c~6_07 
hh_nm_children7_14_07 number of children in hh aged 7-14 years hh_nm_c~4_07 
hh_nm_female_workage_07 number of working age females (15-49) in hh hh_nm_fem~07 
hh_nm_male_workage_07 number of working age males (15-49) in hh hh_nm_mal~07 
Assistance to/from parents' non coresiding siblings 

comm_norm_assistance_07 
community norm: elderly usually live with their 
children comm_norm~07

comm_norm_assistance_07_mis community norm assistance missing com~e_07_mis 
give_support_sibling_07 mother or father give support to siblings give_supp~07 
receive_support_sibling_07 mother or father receive support from siblings receive_s~07 
support_sibling_07_mis sibling support missing support_si~s 
Socio-economic information 

ave_w_prim_ratio 

ratio of average monthly wage in state: workers 
with primary education / workers without 
education ave_w_no_e~c 

ave_w_junhigh_ratio 

ratio of average monthly wage in state: workers 
with junior high school education / workers 
without education ave_w_prim 

ave_w_highmore_ratio 

ratio of average monthly wage in state: workers 
with high school or higher education / workers 
without education ave_w_junh~h 

difference average local wage relative to West Java difference 
difference_mis average local wage missing difference~s 
rural_07 hh in rural area rural_07 
rural_07_mis rural missing rural_07_mis 

asset_00 
Log(total non-business assets owned by 
household members in 2000) asset_00 

asset_00_mis asset in 2000 missing asset_00_mis 

income_00 
Log(total household labour and non-labour 
income in past 12 months, in 2000) income_00 

income_00_mis income in 2000 missing income_00_mis 



 
 
Table 2: Summary Statistics for the three main samples used: Full Sample - 9170 Observations in the left hand side 
column; Household with children Aged 7-14, co-residing Elderly – 4164 observations in the central column; 
Households with one main carer of both child under 15 and elder/s - 281 observations in the right hand side 
column 

Sample selection variables - 
move to hh details? 
one_main_carer_07 same person cares for both child and elderly one_main_~07 
one_main_carer_07_mis same person carer missing one_main_c~s 
hh_cores_07 elderly coresident in 2007 hh_cores_07 
hh_cores_07_mis elderly coresident missing hh_cor~7_mis 

Full Sample 

Household with 
children (7-14) and 

elderly 

Households with 
one main two-

ways carer 

Variable Mean Std. Dev. Mean Std. Dev. Mean Std. Dev 
    

hh_u_ca~n_07 0.676 5.981 1.203 7.471 7.327 14.588
k_hours_u~07 0.213 2.769 0.470 4.095 6.962 14.280
Distance -5.005 18.970 -4.035 19.082 -2.808 21.480

hhelderly~07 0.079 0.270 0.158 0.365 0.488 0.501
hhelde~7_mis 0.627 0.484 0.270 0.444 0.000 0.000
hh_elder~e07 0.077 0.267 0.150 0.357 0.484 0.501
hh_e~e07_mis 0.627 0.484 0.270 0.444 0.000 0.000
hh_elderly_compare_other07  0.041 0.199 0.081 0.273 0.312 0.466
hh_elderly_compare_other07_mis  0.627 0.484 0.270 0.444 0.000 0.000

            
k_work_07 0.523 0.500 0.563 0.496 0.626 0.485
k_work_07_~s 0.024 0.153 0.052 0.221 0.028 0.167
k_work_co~07 0.506 0.500 0.546 0.498 0.630 0.484
k_work_com~s 0.024 0.152 0.051 0.220 0.025 0.156
k_~lt_Pcg_07 0.088 0.284 0.086 0.280 0.132 0.339
k_wage_lt_.. 0.730 0.444 0.825 0.380 0.794 0.405
k_wage_lt_.. 0.294 0.456 0.298 0.457 0.374 0.485
k_wage_lt_.. 0.097 0.295 0.176 0.381 0.064 0.245

            
c_age 10.819 2.600 10.544 2.314 10.712 2.302
c_age2 123.804 57.032 116.540 48.926 120.021 49.109
c_female 0.494 0.500 0.500 0.500 0.502 0.501
c_school_o~y 0.356 0.479 0.337 0.473 0.409 0.493
c_work 0.326 0.469 0.327 0.469 0.459 0.499
c_work_mis 0.311 0.463 0.328 0.469 0.121 0.327

            
g_asset_o~07 0.141 0.348 0.276 0.447 0.427 0.496



g_asset_c~07 0.126 0.332 0.245 0.430 0.345 0.476
            

g_finan~d_07 0.177 0.382 0.343 0.475 0.815 0.389
g_help_ch~07 0.166 0.372 0.323 0.468 0.765 0.425
g_finan~e_07 0.187 0.390 0.363 0.481 0.840 0.367
caring_~t_07 0.238 0.426 0.258 0.438 0.391 0.489
caring_~e_07 0.245 0.430 0.263 0.440 0.388 0.488
car~d_07_mis 0.304 0.460 0.246 0.431 0.096 0.295

            
m_below_h~07 0.583 0.493 0.522 0.500 0.619 0.486
m_highsch_~7 0.247 0.432 0.210 0.407 0.242 0.429
 
Table 2 continues 
m_scho~7_mis 0.163 0.370 0.263 0.441 0.135 0.343

    
f_below_h~07 0.465 0.499 0.409 0.492 0.445 0.498
f_highsch_~7 0.294 0.455 0.226 0.418 0.235 0.425
f_scho~7_mis 0.235 0.424 0.361 0.480 0.320 0.467

            
o_below_h~07 0.026 0.161 0.040 0.196 0.028 0.167
o_highsch_~7 0.009 0.096 0.012 0.110 0.028 0.167
o_school_0~s 0.964 0.186 0.948 0.223 0.940 0.239

    
hh_nm_c~6_07 0.601 0.739 0.572 0.760 0.601 0.740
hh_nm_c~4_07 1.656 0.905 1.819 0.941 1.883 0.991
hh_nm_fem~07 2.062 1.333 2.361 1.441 2.270 1.349
hh_nm_mal~07 1.917 1.354 2.245 1.510 2.235 1.472

            
comm_norm~07 0.658 0.475 0.710 0.454 0.843 0.364
com~e_07_mis 0.303 0.459 0.245 0.430 0.096 0.295
give_supp~07 0.157 0.364 0.106 0.308 0.132 0.339
receive_s~07 0.438 0.496 0.366 0.482 0.523 0.500
support_si~s 0.260 0.439 0.376 0.485 0.171 0.377

            
ave_w_no_e~c 1.221 0.227 1.225 0.217 1.252 0.189
ave_w_prim 1.474 0.229 1.481 0.217 1.514 0.194
ave_w_junh~h 3.532 0.659 3.541 0.616 3.527 0.549
difference -7.543 11.203 -7.536 11.169 -8.054 10.478
difference~s 0.248 0.432 0.237 0.425 0.192 0.395
rural_07 0.496 0.500 0.500 0.500 0.516 0.501
rural_07_mis 0.014 0.118 0.012 0.107 0.000 0.000
asset_00 15.810 3.000 10.014 2.915 16.337 1.807
asset_00_mis 0.025 0.156 0.023 0.149 0.004 0.060



income_00 14.640 3.358 14.656 3.458 14.763 2.938
income_00_mis 0.040 0.195 0.042 0.200 0.032 0.176

    
one_main_~07 0.031 0.172 0.067 0.251 1.000 0.000
one_main_c~s 0.918 0.275 0.819 0.385 0.000 0.000
hh_cores_07 0.509 0.500 1.000 0.000 1.000 0.000
hh_cor~7_mis 0.000 0.000 0.000 0.000 0.000 0.000
 



Table 3: Regression models with Heckman selection for extensive and intensive margins of schooling, 
“grade-for-age” (desired level=1, below=0) and “distance”, respectively. First stage: co-residence with 
elderly, various measures of elderly ill-health.  
 

 
EXTENSIVE 
MARGIN: 0,1 

INTENSIVE 
MARGIN: Distance 

 Coeff. (s.e) Coeff. (s. e) 
Health Measure: Bad health (1)

Care-giving  -0.029 (0.067) -0.186** (0.061) 
LR test of 
independent 
equation 6.96***  1.37  
Wald Chi 
Squared 143.87***  722***  

Health Measure: Bad health (2) 
Care-giving  -0.035 (0.055) 0.062 (0.049) 
LR test of 
independent 
equation  7.06***  1.67  
Wald Chi 
Squared 144.09***  716***  

Health Measure: Bad health (3)
Care-giving  0.0002 (0.085) -0.082* (0.044) 
LR test of 
independent 
equation  7.00***  1.49  
Wald Chi 
Squared 143.7***  717.5***  

 
Note: the full model specification includes all variables as in the IV3SLS reported in Table 5. Elderly bad health measure (1) = 1 if elderly reports 
being unhealthy compared to previous year, elderly bad health (2) = 1 if elderly member reports ill in the last 12 months ago, elderly bad health (3) = 
1 if elderly member reports their health  being worse than their peers.  
 
 
Table 4: IV estimates of schooling progression on alternative measures of elderly health  

 FULL SAMPLE 
 Coeff. (s.e) 

Health Measure: Bad health (1) 
Care-giving  -0.284 (0.341) 
Wald test of 
exogeneity 59.15***  
 
Health Measure: Bad health (2) 
Care-giving  --0.264 (0.317) 
Wald test of 
exogeneity 53.18***  
   
Health Measure: Bad health (3) 
Care-giving  -0.286 (0.307) 
Wald test of 
exogeneity 53.77***  

 



 
Table 5: Extract of Table A.1 in Appendix, estimated results for the school achievement equation (a), 4164 households 

sample.  

 Specification I (b) Specification II Specification III

 Coefficient Standard Err. Coefficient Standard Err. Coefficient Standard Err.

Child Characteristics   

Child age -3.85** (1.33) -3.86** (1.33) -3.86** (1.33)

Child age2 0.24*** (0.06) 0.24*** (0.06) 0.24*** (0.06)

Child is female -2.52*** (0.59) -2.54*** (0.59) -2.52*** (0.59)

Property Rights   

Elderly own assets -2.34** (0.74) -2.35** (0.74) -2.35** (0.74)

Community Norms   

Caring child inherits  -1.49** (0.75) -1.49** (0.75) -1.49** (0.75)

Household structure and 

finances 

  

# children aged 7-14 1.10** (0.33) 1.10** (0.33) 1.10** (0.33)

Adults in hh receive financial 

support from other siblings  

2.43** (0.94) 2.43** (0.94) 2.43** (0.94)

Household assets (2000) -0.18* (0.10) -0.18* (0.10) -0.18* (0.10)

Chi Squared test  362.64*** 362.66*** 362.54***

Equation 2 Hausman Test 

Statistic (Chi-Sq) 

16.70*** 17.11*** 15.65*** 

Notes: (a) The full set of results for the simultaneous equation model with the various elderly health measures is reported in 
Table A.1 in Appendix. (b) Explanatory variables treated as endogenous besides the left hand side variables are: hh_elderly_health, 
k_wage_lt_Pcg_07, k_wage_lt_Pcg_07_mis. Elderly health variables used are general health; health compared to last year, health 
compared to other elderly in Specification I, II and III, respectively. 
 

 



 
Table 6: Selected estimated results for the school achievement equation, household with income lower than the 

median in the left hand side. 

 Income<Median Income >= median

 Coefficient Standard Err. Coefficient Standard Err.

Child Characteristics  

Child age -2.47 (1.73) -5.54** (2.00)

Child age2 0.16** (0.08) 0.32** (0.10)

Child is female -3.40*** (0.78) -1.85* (0.95)

Property Rights  

Elderly own assets -0.69 (0.99) -3.90*** (1.08)

Community Norms  

Caring child inherits  -2.31** (0.96) -0.91 (1.23)

Household structure and finances  

# children aged 7-14 1.02** (0.49) 1.00** (0.46) 

Adults in hh receive financial support from other siblings 2.78** (1.41) 2.18* (1.26)

Household assets (2000) _____ _____ _____ _____

Chi Squared test  147.85*** 212.74*** 

 

Table 7: Selected estimated results for the school achievement equation, household with assets lower than the median 

in the left hand side. 

 Assets<Median Assets >= median

 Coefficient Standard Err. Coefficient Standard Err.

Child Characteristics  

Child age -2.28 (1.86) -5.21** (1.89)

Child age2 0.16* (0.09) 0.30** (0.09) 

Child is female -3.93*** (0.82) -1.26 (0.83)

Property Rights  

Elderly own assets -1.39 (1.07) -3.23** (1.12)

Community Norms  

Caring child inherits  -1.58 (1.15) -1.08 (1.03)

Household structure and finances  

# children aged 7-14 1.27** (0.47) 0.66 (0.49)

Adults in hh receive financial support from other siblings 2.78** (1.41) 4.11** (1.20)

Household assets (2000) _____ _____ _____ _____

Chi Squared test  195.43*** 212.74*** 

 



Table 8: Selected estimated results for the school achievement equation, household where mother reports changes in 

stardard of living (SOL) (2003-2007). 

 SOL2007<SOL2003 SOL2007>=SOL2003

 Coefficient Standard Err. Coefficient Standard Err.

Child Characteristics  

Child age -2.21 (6.72) -6.54** (2.54)

Child age2 0.16 (0.31) 0.39** (0.12)

Child is female -3.54 (3.93) -4.33*** (0.99)

Property Rights     

Elderly own assets -7.81* (4.57) -2.03 (1.38)

Community Norms  

Caring child inherits  -3.84 (4.64) -1.04 (1.31)

Household structure and finances  

# children aged 7-14 0.92 (2.44) 1.94** (0.58)

Adults in hh receive financial support from other siblings -1.81 (11.67) 4.43** (1.18)

Household assets (2000) _____ _____ _____ _____

Chi Squared test  29.23 215.40*** 

 



Table 9. Selected results from a simultaneous Equation model for hours of elderly care, school achievements and working hours performed by the households that 
co-reside with elderly and children (2007)– Split Sample, Household income< 25th percentile of income distribution; Household income>=75th percentile of the 
income distribution. 
 Unhealthy Compare Compare_other
 Income LT 25th Income GTE 75th Income LT 25th Income GTE 75th Income LT 25th Income GTE 75th 
 distance Distance Distance distance Distance Distance
g_asset_own_07 -2.086 -3.156* -2.087 -3.154* -2.089 -3.156*
 (1.357) (1.666) (1.357) (1.666) (1.357) (1.666)
caring_child_inherit_07 -2.450* -0.973 -2.445* -0.967 -2.449* -0.973
 (1.337) (1.836) (1.337) (1.836) (1.337) (1.836)
hh_nm_children7_14_07 1.303** 0.873 1.304** 0.872 1.303** 0.873
 (0.650) (0.723) (0.650) (0.723) (0.650) (0.723)
give_support_sibling_07 -3.737* -0.848 -3.748* -0.858 -3.744* -0.849
 (2.149) (2.772) (2.149) (2.772) (2.149) (2.772)
receive_support_sibling_07 2.193 2.554 2.192 2.562 2.192 2.555
 (1.414) (2.216) (1.414) (2.216) (1.414) (2.216)
rural_07 3.385** -0.780 3.400** -0.784 3.395** -0.781
 (1.609) (1.492) (1.609) (1.492) (1.609) (1.492)
c_age -3.619 -6.830** -3.713 -6.823** -3.765 -6.833**
 (2.353) (2.853) (2.348) (2.853) (2.354) (2.854)
c_age2 0.217** 0.380*** 0.221** 0.379*** 0.224** 0.380***
 (0.111) (0.137) (0.110) (0.137) (0.111) (0.137) 
c_female -3.922*** -1.216 -3.971*** -1.219 -3.964*** -1.211
 (1.150) (1.258) (1.148) (1.258) (1.149) (1.258)
Constant 10.946 28.741 11.381 28.731 11.630 28.762
 (19.768) (17.695) (19.755) (17.695) (19.771) (17.697)
  
Observations 995 1127 995 1127 995 1127
 



 
Table 10. Selected results from a simultaneous Equation model for hours of elderly care, school achievements and working hours performed by the households that 
co-reside with elderly and children (2007)– Split Sample, Household assets< 25th percentile of assets distribution; Household assets>=75th percentile of the assets 
distribution.
 Unhealthy Compare Compare_other
 Assets LT 25th Assets GTE 75th Assets LT 25th Assets GTE 75th Assets LT 25th Assets GTE 75th 
 distance distance Distance distance Distance Distance
g_asset_own_07 -1.987 -4.461** -1.984 -4.462** -1.986 -4.460**
 (1.744) (1.818) (1.744) (1.818) (1.744) (1.818)
caring_child_inherit_07 -1.635 -0.288 -1.635 -0.288 -1.634 -0.286
 (1.739) (1.782) (1.739) (1.782) (1.739) (1.782)
hh_nm_children7_14_07 1.295** 0.559 1.295** 0.558 1.295** 0.559
 (0.657) (0.699) (0.657) (0.699) (0.657) (0.699)
hh_nm_male_workage_07 0.652 -0.942** 0.651 -0.942** 0.651 -0.942**
 (0.483) (0.402) (0.483) (0.402) (0.483) (0.402)
comm_norm_assistance_0
7 

-3.143** 0.987 -3.145** 0.986 -3.144** 0.988

 (1.558) (1.574) (1.558) (1.574) (1.558) (1.574)
rural_07 4.392*** 0.283 4.389*** 0.283 4.391*** 0.282
 (1.665) (1.484) (1.665) (1.484) (1.665) (1.484)
c_age -1.346 -6.297** -1.353 -6.300** -1.335 -6.293**
 (2.779) (2.819) (2.778) (2.819) (2.779) (2.819) 
c_age2 0.113 0.366*** 0.114 0.366*** 0.113 0.365***
 (0.131) (0.135) (0.131) (0.135) (0.131) (0.135)
c_female -3.947*** -1.680 -3.916*** -1.685 -3.947*** -1.681
 (1.231) (1.241) (1.231) (1.241) (1.231) (1.242)
Constant 2.791 23.200 2.823 23.218 2.727 23.182
 (21.211) (21.656) (21.211) (21.655) (21.212) (21.656)
Observations 881 1153 881 1153 881 1153
 



 
Table 11. Selected results from a simultaneous Equation model for hours of elderly care, school achievements and working hours performed by the households that 
co-reside with elderly and children (2007)– Split Sample, mother responds that Standard of Living worsened (LT) in the last five years; mother responds that SOL 
has not worsened (GTE) in the last five years. 
 Unhealthy Compare Compare_other
 m_Sol LT m_Sol GTE m_Sol LT m_Sol GTE m_Sol LT m_Sol GTE
 distance distance Distance distance distance Distance
g_asset_own_07 -7.805* -2.026 -7.787* -2.014 -7.770* -2.054
 (4.567) (1.383) (4.563) (1.382) (4.561) (1.383)
g_finan_help_need_07 26.844* 0.393 26.918* 0.372 26.747* 0.442
 (13.936) (3.323) (13.935) (3.323) (13.931) (3.323)
g_finan_help_receive_07 -25.153* 0.717 -25.212* 0.726 -25.078* 0.694
 (14.523) (3.199) (14.518) (3.199) (14.506) (3.199)
caring_child_inherit_07 -3.839 -1.043 -3.830 -1.029 -3.858 -1.077
 (4.636) (1.305) (4.631) (1.305) (4.628) (1.305)
hh_nm_children0_6_07 -1.029 0.605 -1.041 0.592 -1.032 0.634
 (2.745) (0.800) (2.738) (0.800) (2.732) (0.801)
hh_nm_children7_14_07 0.921 1.938*** 0.928 1.940*** 0.941 1.934***
 (2.442) (0.584) (2.439) (0.584) (2.438) (0.584)
hh_nm_male_workage_07 1.481 -0.212 1.495 -0.210 1.475 -0.218
 (1.247) (0.382) (1.245) (0.382) (1.244) (0.382)
receive_support_sibling_07 -1.805 2.432** -1.779 2.445** -1.688 2.399** 
 (11.673) (1.183) (11.633) (1.182) (11.608) (1.183)
c_age -2.209 -6.543** -1.668 -6.470** -1.827 -6.703***
 (6.719) (2.544) (6.576) (2.543) (6.576) (2.546)
c_age2 0.158 0.386*** 0.134 0.382*** 0.138 0.394***
 (0.313) (0.124) (0.306) (0.124) (0.306) (0.125)
c_female -3.535 -4.328*** -3.384 -4.329*** -3.515 -4.361***
 (3.929) (0.989) (3.927) (0.989) (3.905) (0.990)
Constant 8.642 12.550 5.785 12.169 6.983 13.396
 (41.131) (17.093) (40.805) (17.087) (40.963) (17.101)
Observations 303 2116 303 2116 303 2116
  
 



Appendix: 
 

Table A.1.: Explanatory Power of Instrumental Variable: partial R squared

Endogenous explanatory variable Hours of care equation School achievement equation Working hours equation

elder_unhth 0.131 ____ ____ 

elder_unhth_mis 0.273 ____ ____ 

carer_wg<elder 0.113 0.106 0.180 

carer_wg<elder_mis 0.407 0.156 0.320 

Minimum eigenvalue statistic 9.183 3.555 5.411 

 
Table A.2: Explanatory Power of Instrumental Variables when “pure” instruments: partial R squared 

Endogenous explanatory variable Hours of care equation School achievement equation Working hours equation 

Unhealthy 

elder_unhth 0.003 ____ ____ 

elder_unhth_mis 0.002 ____ ____ 

carer_wg<elder 0.004 0.057 0.057 

carer_wg<elder_mis 0.046 0.344 0.344 

Minimum eigenvalue statistic 0.849 30.739* 30.739* 

 


