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Abstract
Recent research has shown that participation in migrant labor markets has led to
substantial increases in income for families in rural China. This paper asks how par-
ticipation is affected by elder parent health. We find that younger adults are less likely
to work as migrants when a parent is ill. Poor elder parent health has less impact on
the probability of employment as a migrant when an adult child has siblings who may
be available to provide care. We also highlight the potential importance of including
information on non-resident family members when studying how parent illness and
elder care requirements influence the labor supply decisions of adult children.
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INTRODUCTION

With declining fertility and increasing life expectancy, countries across the developing world

face the prospect of rapidly aging populations, combined with lagging or non-existent social

safety nets. Nowhere is this more true than China, home to one-fifth of the world’s elderly,

where lack of pensions and health insurance in rural areas is particularly acute. Support

for the elderly remains the responsibility of adult children. As the population of potential

caregivers continues to shrink with the appearance of attractive migrant employment oppor-

tunities, many observers have expressed concerns for the well-being of the rural elderly.1

In this paper, we examine the impact of elder parent health on the migration decision of

adult children. This allows us to also address the question of how well traditional support

mechanisms for the rural elderly hold up in the face of newly emerging labor market oppor-

tunities for the young. We proceed from an assumption that adult children have altruistic

preferences toward elder parents, and that these preferences create incentives for children to

provide time as care givers when elder parents are in poor health. In our empirical analysis,

we find that presence of an ill parent, whether in the household or village, has a significant

negative impact on the probability that an adult child will participate in the migrant labor

market. If the extended family includes siblings, who are other potential care providers, the

impact of elder parent health on the migration decision is much less pronounced.

We make use of two complementary data sources. First, we combine information from a

unique longitudinal household survey spanning the period from 1986 to 2003 with a supple-

mental survey conducted by the authors in collaboration with researchers from the Research

Center for Rural Economy (RCRE) at the Ministry of Agriculture. One advantage of the

RCRE supplemental survey is that it contains detailed information about parent mortality

and sibling characteristics regardless of residence location, and this allows us to study the

impact of parent health on participation in migrant labor markets while avoiding potential

bias driven by endogenous family decisions regarding living arrangements of the elderly. In

the first set of results presented, we highlight the different conclusions that one might draw

from an analysis that excludes non-resident elderly and siblings. Our results suggest that

1For example, research on China’s rural elderly has found that they enjoy little in the way of retirement
(see Benjamin, Brandt and Fan, 2003; Davis-Friedman, 1991; and Pang, de Brauw and Rozelle, 2004).
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adult children respond to elder parent needs regardless of whether they are co-residing in

the same household or living in another residence within the village.

Our second data source consists of four rounds (1991, 1993, 1997 and 2000) of the China

Health and Nutrition Survey (CHNS).2 One important benefit of the CHNS lies in the

availability of repeat observations of multiple measures of health status that we are able to

incorporate in a panel data analysis robust to potential bias from unobserved household and

village characteristics, including unobserved information about non-resident family members.

The paper proceeds as follows. We first provide background information on China’s

demographic transition, the living arrangements of the elderly, and trends in rural-urban

migration. Next, we briefly introduce a conceptual framework useful for understanding the

adult child’s migration decision and then proceed to discuss empirical approaches. We next

present results and a final section concludes.

BACKGROUND

China’s Demographic Transition and the Welfare of the Elderly

Fertility decline driven by China’s population policies may ultimately lead to a breakdown

of the traditional support system, but conclusions from research spanning literatures in

demography and economics are not in agreement on the likeliness of this outcome. Zimmer

and Kwong (2003) show that more children increase the likelihood that the elderly will

receive support, but present simulation results suggesting that declines in fertility alone will

not lead to collapse of family-based support for the elderly.3 Other research has suggested

that financial transfers to parents respond to low income and low health status in urban

areas (Cai, Giles and Meng, 2006), but that in rural areas inter-household transfers are often

not observed because they take the form of labor input into family farming (Lee and Xiao,

2The CHNS is the product of collaboration between the Carolina Population Center at the University
of North Carolina at Chapel Hill and the China Center for Disease Control and Prevention in Beijing. We
discuss advantages and disadvantages of the CHNS in more detail in our discussion of empirical approaches
below. More information on this survey can be found at the Carolina Population Center, CHNS website:
http://www.cpc.unc.edu/projects/china.

3This result is consistent with simulations based on data from the 1987 Aged Population Survey which
suggested that in spite of declining fertility, the rural population will be able to support elderly parents (Lin
1994).
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1998).4

In addition to social pressure, which may be brought to bear to enforce provision of

support to the elderly, the primacy of traditional support mechanisms was codified into

China’s laws from early in the history of the People’s Republic. The Marriage Law of 1950

states that children should support elderly parents, and the Constitution of 1954 emphasized

that children have a “duty” to support parents (see World Bank, 1994; and Fang, Wang and

Song, 1992). The Marriage Law of 1980 further emphasized this responsibility, and provides

elderly parents with the right to sue children for support if they fail to provide assistance.5

In terms of understanding the well-being of the elderly, most research has relied on

indirect evidence based on patterns of living arrangements or on analysis of labor supply

and retirement decisions. Observed changes in living arrangements have been cited most

frequently as reasons for concern for the well-being of the elderly.6

Proximity of adult children, rather than co-residence, may be most important for de-

termining the well-being of China’s elderly. In-kind transfers, such as supply of labor on

extended family plots and provision of care, are difficult to pick up in surveys, yet such

transfers often occur both within and across households.7 Within villages in rural areas,

elders and adult children are typically in the same small group (a sub-village administra-

tive unit) and live in close proximity with one another. Given increases in housing wealth

4Using other methods, Cameron and Cobb—Clark (2002) do not find evidence that transfers to parents
respond to low parent income in Indonesia.

5The Marriage Law of the People’s Republic of China, Section 3, Article 21 states that "Parents shall be
under the obligation for the upbringing and educating of their children, and children are also under obligation
to support their parents.... Where any child fails to perform his or her obligations, parents who are unable
to work or who are living a difficult life shall be entitled to ask their child to pay aliments (funds necessary to
support basic housing and nourishment).” (Authors’ translation from ‘Decision on Amending the Marriage
Law of the People’s Republic of China made at the 21st meeting of the Standing Committee of the Ninth
National People’s Congress’, April 28, 2001).

6Selden (1993) concludes that a transition to the nuclear family imposes a heavy price on the rural elderly.
Benjamin, Brandt and Rozelle (2000) note that in Northern China over 85 percent of elderly lived in extended
households in 1935, but that this figure had dropped to just over 60 percent by 1995. Living arrangements
are thought to be important for elderly support across East Asia, including Cambodia (Zimmer and Kim,
2002), Thailand (Knodel and Debavalya, 1997), and Viet Nam (Anh et al, 1997). In China, the decline in
co-residence is evident in both the urban and rural samples of the CHNS. Figure S.2 of the supplementary
appendix shows that in 70 percent of rural elderly lived with an adult child in 1991, but by 2000 this share
had fallen to 60 percent.

7In a study of elder support in Shanghai and Tianjin, for example, Bian et al (1998) found that non-
resident sons and daughters frequently live near elderly parents and provide regular non-financial assistance
to them.
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accumulated in rural areas since the mid-1980s, the trend toward nuclear families may well

signal a wealth effect independent of the traditional value of providing support and care to

elder parents. A more important concern may be the proximity of adult children, and not

whether they co-reside. Figure 1 summarizes the living arrangements by age cohort from the

2004 RCRE supplemental survey (discussed below), and includes information on children

living within the same village as their elders. While co-residence with adult children was

only around 60 percent among those aged 60 to 70, more than half the elderly living alone

or with a spouse in this age range had at least one adult child living in the village. This

suggests that while co-residence was well below levels of the 1930s, adult children were still

potentially available to provide care.

Rural-Urban Migration in China

During the 1990s, China’s labor market experienced dramatic growth in the volume of rural

migrants moving to urban areas for employment. Estimates using the one percent sample

from the 1990 and 2000 rounds of the Population Census and the 1995 one percent population

survey show that the inter-county migrant population grew from just over 20 million in 1990

to 45 million in 1995 and 79 million by 2000 (Liang and Ma, 2004). Surveys conducted by the

National Bureau of Statistics (NBS) and the Ministry of Agriculture include more detailed

retrospective information on past short-term migration, and suggest even higher levels of

labor migration than those reported in the census (Cai, Park and Zhao, 2006).

With respect to well-being of the elderly, however, it is likely that the decision of adult

children to participate in migrant labor markets places greater pressure on the rural elderly

to continue working. Lack of a pension system for the rural elderly is compounded by a

system of land ownership that places families at risk of losing control over land that is not

farmed, and that leaves elderly with few sources of non-labor income in their retirement.

Furthermore, given the returns to migrant employment, it is likely that healthy farmers over

55 years of age choose to continue work in agriculture in order to allow adult children to

increase family income through employment outside the village.

Once elders become infirm, however, it is likely that adult children will find a way to

provide some type of care. Often this will mean that at least one adult child will either
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return to the village, or decide not to participate in the migrant labor market. Anecdotal

accounts suggest that migrants face pressure to return to the countryside to fulfill obligations

to parents who are too ill to care for themselves.8 The potential opportunity cost of caring

for elder parents is clear, however, from descriptive evidence on conflict among siblings over

decisions related to elder care. In 11 of the 55 RCRE villages from which household survey

data are drawn for this paper, village leaders reported such disputes were either the first or

second most important cause of conflict within the village.9 As we will see below, the presence

of siblings reduces the impact of poor elder parent health on migration decisions. But it is also

likely that siblings “bargaining” over who will meet their traditional responsibility recognize

the opportunity costs of caring for parents.

PARENT HEALTH AND THE DECISION TO WORK AS A MIGRANT10

A Simple Conceptual Framework

An adult child is assumed to care about both parent well-being and to have an interest

in maximizing his (or her) own income. With higher wages available through migrant em-

ployment, young adults may prefer to work outside their home villages. When a parent’s

health status is good enough that he (or she) does not require instrumental care, then parent

well-being does not place restrictions on where adult children choose to find employment.

When a parent is ill and requires assistance, however, an adult child is faced with the choice

of hiring someone to care for his (or her) parent, relying on a family member for assistance,

or returning to the village to provide care himself (or herself). Markets for provision of

instrumental care to the elderly are not well-developed in rural China (the “price” at which

unrelated caregivers could be hired may be prohibitively high), and thus an adult child who

cares about the well-being of his (her) parent will be less likely to participate in the migrant

8Pang et al (2004), for example, cite an interview with a migrant couple who stated that they had to
return to their home village from higher wage jobs as migrants to care for an elderly parent.

9Conflict among siblings over care for the elderly was the third most important source of conflict in the
55 RCRE villages from which our data are drawn. This places conflict over elder care just behind disputes
over land boundaries and water rights, which are common across the developing world. The Chinese term
we used for conflict in the survey, jiufen, implies a dispute significant enough to bring in police or other
authorities from outside the village.
10For interested readers, a more technical exposition of the adult child’s decision is presented in the

supplementary appendix available at http://________________________________.
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labor market. The effect of parent illness on migrant employment may be less pronounced

if the adult child has siblings who are available as affordable care providers.

Empirical Approaches

As outlined in the conceptual framework above, we expect to find that migration patterns

differ with the health status of parents. To estimate the impact of parent health on the

migration decision of individual i in time t, one might choose a reduced form binary choice

model:

MIGit = αHP
it + Z

0
itβ1 +X

0
itβ2 +Vj +Yp×t + ui + �it (1)

whereMIGit is a binary variable equal to one if individual i participates in the migrant labor

market in year t, HP
it is the health status of a parent (or parents) of individual i, Zit and Xit

are vectors of household and individual characteristics, respectively, that affect individual i’s

preferences or ability to participate in the migrant market. Village fixed effects, Vj, control

for proximity to cities and other fixed factors that likely influence the cost of migrating. A

vector of province-year dummy variables, Yp×t, control for both fixed province effects and

time-varying macroeconomic shocks that affect demand for labor and temporary differences

in the legal ease of migrating. Next, one might worry about unobservable factors, ui, that

influence the migration decision, and an error term.

The objective of our analysis is to arrive at an unbiased estimate of α, which picks

up the impact of parent health on the migration decision. From this specification, it is

clear that four potential problems should concern us: simultaneity bias, omitted variable

bias, bias due to random error in the measurement of parent health status, and selection

of elderly parents into the household. With respect to simultaneity bias, some household

and individual characteristics, Zit and Xit (such as marital status, school enrollment and

fertility decisions), may reflect decisions made jointly with the migration decision, MIGit.

Solutions to this problem require care in choice of covariates, and as an extra precaution,

use of covariates that are, at the least, predetermined at time t. Thus, one might consider
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regressing the period t decision on period t− 1 household and individual characteristics, or:

MIGit = αHP
it−1 + Z

0
it−1β1 +X

0
it−1β2 +Vj +Yp×t + ui + �it (2)

Unobservable factors correlated with peristent poor health of parents and the migration

decision pose a more serious concern, and using predetermined household characteristics

alone will not solve these problems. Several sources of bias may be present if we estimate (2)

using pooled cross sections from typical household survey data. First, ability to observe elder

parent health reflects a potentially endogenous decision of the household and family: the elder

parent’s presence in the household may reflect a decision to “employ” a grandparent as a

provider of child-rearing services to the adult child’s family. This unobserved decision behind

selection of an elderly person into the household may facilitate participation in migrant

labor markets and will be systematically related to the adult child’s migration decision.

Alternatively, the adult child may be living in a parent’s household because he, or she,

has not yet married and established a family, or may not have saved sufficient resources to

set up a separate household. In this case, the migration and co-residence decision may be

systematically related to credit constraints faced by the adult child, which may be related

to ability to migrate. Finally, an elder 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 migrant labor market.

Omitted variable bias may be serious if the adult child’s non-resident siblings are un-

observed. Ability to “hire” a sibling to care for elder parents may be important for under-

standing the migration decision. When using typical household survey data, the researcher

does not have information about siblings, or children, who are not residing in the household.

Number of siblings, who are either potential caregivers or potential recipients of parent la-

bor, will be systematically related to whether or not we observe an elder parent living in the

household. Further, number of siblings may be systematically related to the decision to mi-

grate because larger extended families have more funds available to finance a new migrant.

Alternatively, larger extended families may be engaged in more extensive family business
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activities in which an adult child could find local employment. We cannot sign the bias a

priori, but such unobservables related to the extended family will be correlated with both

the living arrangement decision that brings an elderly person into the household, and the

decision to participate in the migrant labor market.

Finally, from a typical household survey it is not certain that we know whether parents

are still alive if they do not live in the household, and if they are not in the household, we

may not be able to come up with a proxy for parent health status. Given that declines in co-

residence with adult children may reflect increased wealth and be independent of changes in

support provided to parents, we may underestimate the impact of parent health on migration

if we do not have information on non-resident parents.

We use two approaches to deal with these unobservables. First, we make use of unique

survey data that allows us to include what would normally be omitted variables related to

parents and extended family members who are not residing in the household. Second, we

estimate first-differenced models that sweep out unobserved effects using four waves of the

China Health and Nutrition Survey (CHNS). Both of these approaches take us a long way

toward solving biases related to unobserved heterogeneity, and each approach will have both

strengths and weaknesses. Below, we outline our identification strategy for each approach

and the data source used and then discuss results in the following section.

Identification Using the Research Center for Rural Economy (RCRE)
Supplemental and Household Surveys

The first set of analyses that we present use supplemental survey data collected through

collaboration with researchers at the Research Center for Rural Economy (RCRE) at China’s

Ministry of Agriculture. All 3999 households in four provinces of the 2003 wave of RCRE’s

panel were enumerated, allowing us to match villages and households in 2004 with a historical

panel of households that RCRE surveyed annually from 1986 through 2003. The original

sample of RCRE villages and households was drawn in 1986. In each province, counties in

the upper, middle and lower income terciles were selected, from which a village was then

randomly chosen. Depending on village size, between 40 and 120 households were randomly
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surveyed in each village.11 During multiple pre-test exercises for the supplemental survey,

we found that recall on family member residence locations and migration history was salient

in the minds of respondent households if enumerators worked backwards carefully to 1995.

Thus, we examine the impact of parent health on migration from 1995 onward.

The supplemental survey has several unique features that are important for our analysis.

First, we know the education level, birth year, current occupations, work and migration

history, parent and sibling characteristics and residence location for the household head,

spouse and all adult children of households in the survey.12 Furthermore, we know geographic

location of parents and siblings for all individuals as of 2003, and the year of death of parents

and siblings who have passed away through October 2004. These data allow us to estimate

a version of (2) in which parents, parent health and sibling information are introduced at

the level of the family, not the household. Extensive parent and sibling information allow

us to estimate the impact of parent health on migration independent of unobserved factors

affecting parent and sibling selection into the household. We estimate:

MIGit = H
P 0
it−1α1 +

¡
sit−1 ·HP

it−1
¢0
α2 + α3PARit−1 + α4sit−1 + Z

0
it−1β1 (3)

+X0
it−1β2 +Yv×t + ui + �it

Our dependent variable in (3) takes a value of one if an adult child, head or spouse decides

to participate in the migrant labor market during year t. We look exclusively at individuals

who leave the household and move to a location outside of the home county for the purpose of

employment. Migrants include both individuals who may commute back to the household on

11A detailed discussion of a larger nine-province sample from the RCRE panel dataset, including discussions
of survey protocol, sampling, attrition, and comparisons with other data sources from rural China, can be
found in the data appendix of Benjamin, Brandt and Giles (2005). This paper makes use of village and
household data from the four provinces where the authors conducted a follow-up household survey, and
include Anhui, Henan, Jiangsu and Shanxi.
12A detailed breakdown by family relationship of the sample used in our estimation is shown in Table

S.1 of the supplementary materials (http://_______________________________). As a
consequence of the enumeration strategy followed for non-resident family members, we do not have data
sufficient to examine the importance of daughters-in-law or marital status on migration decisions. These
potentially important effects will be highlighted in our discussion of results below.
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weekends, and individuals who spend nearly the entire year away from the household. HP
it−1

are indicators for parent health status, sit−1 is the number of siblings alive, and PARit−1 is

the number of parents still alive at t− 1. In our preferred model, all three of these variables

are at the family level and are measured independently of residence in the household. The

coefficient vector α1 picks up the effect of parent health, regardless of parent location, on

the adult child migration decision and we expect that poor health will be associated with a

lower probability of participating in the migrant labor market. The availability of siblings

will lower the cost of hiring care for ill parents, and thus we would expect the coefficient

vector α2 to carry a sign opposite to the sign on α1, reflecting a reduction in the effect of

parent illness on the migration decision with an increase in the number of siblings. We also

include a vector of village-year fixed effects Yv×t that controls for both village fixed effects

(such as location, which influences the cost of migration and proximity to health care) and

shocks to the village that may affect both elder parent health and the ability or desire to

migrate.13

Parent health status: subsequent mortality. We use information on parent subsequent

mortality as our measure of parent’s current health status. Death is often preceded by a

considerable period of illness or infirmity in which an individual is unable to work and may

require care.14 We use three indicators to examine the relationship between parent health

and migration in period t: parent died in year t , year t + 1 and year t + 2 , respectively.15

Parent mortality is useful as an indicator because it is salient in the minds of respondents

regardless of whether or not the parent resided in the household, and thus it is straightforward

to recover from a retrospective follow-up survey. Figure 2 shows plots of the bivariate

relationship between the share of an age cohort working as a migrant and age by subsequent

13A drought, for example, may lower household income sufficiently to reduce a family’s ability to provide
sufficient nutrition to all family members and create incentives to migrate. Alternatively, if migration is
costly, a local weather shock may make it more difficult for some households to support sending a family
member to work as a migrant.
14Early research on retirement behavior in the US favored subsequent mortality experience over self-

reported health status as a health status indicator. See, for example, Anderson and Burkhauser (1985),
Hurd and Boskin (1984) and Parsons (1980).
15We experimented with longer leads of parent mortality experience, but find that effects are not significant

for leads greater than two and, from a practical estimation standpoint, longer leads require that we lose more
observations.
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parent mortality. For adult cohorts over age 25, parent death one year and two years in

the future is associated with lower migration rates for both men and women. For younger

cohorts, parent death is more likely to have been a surprise and not preceded by a lengthy

period of illness.

Individual characteristics. We include several characteristics intended to pick up hetero-

geneity across individuals in the returns that can be earned locally and in the migrant labor

market. Individual educational attainment in the year prior to the decision to participate in

the migrant labor market is included as a measure of human capital. Educational attainment

is represented by two variables: completion of middle school (eight years of formal education

in villages with five year elementary schools and nine years of formal education in villages

with six year elementary schools) and completion of high school (eleven or twelve years of

education depending on the duration of elementary education in the area). The educational

attainment of parents (completion of middle school and high school) is included to control

for dimensions of unobserved ability picked up from parents, and for family preferences re-

garding enrollment in high school and occupational choice. Finally, age and age-squared are

included to control for life-cycle effects that may influence the decision to participate in the

migrant labor market.

Household characteristics. We merge two variables from annual rounds of the RCRE

panel household survey on to the supplemental survey and use them to control for the at-

tractiveness and ability to participate in the migrant labor market. Lagged household land

per capita controls for factors affecting the ability to earn income from farming, and by im-

plication, differences across households in the potential increase in income from participation

in the migrant market. We include the lag of log household consumption per capita as a

control for household wealth, which influences both ability and desirability of participating

in the migrant market. Finally, from retrospective information in the RCRE Supplemental

survey on past members of the household, we include a vector of household demographic

characteristics. The vector of household demographic characteristics (shown in Appendix

Table A.1) excludes elderly parents and siblings whose information we employ in our models
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at the family (not household) level.

The error term. After we control for the characteristics of parents and siblings regardless

of residence, we assume that there are no other important omitted variables correlated with

parent health and the migration decision that could bias our results.16 Our preferred model

presents cross-section results that include (normally omitted) variables related to siblings

and parents, and these results will not be influenced by biases introduced through selection

of elder parents or siblings into the household.

Identification Using the China Health and Nutrition Survey (CHNS)

The CHNS and the Rural Sample. The China Health and Nutrition Survey (CHNS)

is conducted through a joint effort of the Carolina Population Center at the University of

North Carolina at Chapel (in the US), and the National Institute for Nutrition and Food

Safety and the China Center for Disease Control and Prevention (in China). The CHNS is a

longitudinal survey that covers urban and rural areas of nine provinces that vary substantially

in geography, economic development and public resources.17 While five waves of the survey

(1989, 1991, 1993, 1997 and 2000) were available at the time that we conducted our research,

the 1989 health data was only collected from pre-school children and adults aged 20 to 45.

We thus use data from the four waves spanning 1991 to 2000.18

For our study we use households that we determined to be rural in 1991. Surveyed

clusters in the CHNS change their designation over time and the designation is based not

on household activities but on the legal residential registration category of residents. We
16At first blush, it might appear appropriate to control for remaining unobservables using a first-differenced

specification. If we did so, we would lose interesting information on the impact of siblings, which vary little
in the panel. Further, much of the data used in our analyses comes from retrospective information in
the supplemental survey. While we construct the data source used in our estimation in panel form, first-
differencing with retrospective information does not control for unobservable effects if they are systematically
related to household specific errors in recall.
17A multi-stage, random cluster approach was used to draw the sample. Counties in the nine provinces

were stratified by income (low, middle, and high) and a weighted sampling scheme was used to randomly
select four counties (one in low, two in middle and one in high income counties) from each province. In
addition, the provincial capital and a lower-income cities were selected. Villages and townships within the
counties and urban and suburban neighborhoods within the cities were selected randomly.
18In order to link individuals to form a longitudinal panel, we first used the Master ID file provided by the

Carolina Population Center. This file includes all previous id numbers for individuals. In addition to the
Master ID file, we used available age and gender information to verify matches across years and to correct
cases in which the Master ID file led to an obvious mis-match of individuals over time.
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work from the subsample of households drawn from survey clusters in which 20 percent or

more of individuals surveyed designated that their primary activity was farming in 1991.19

The summary statistics for individual and household characteristics and number of male and

female observations for the four rounds of the survey are shown in Appendix Table A.2.

Measures of Health Status. One benefit of the CHNS is that it contains repeat observa-

tions on different measures of health status. This is particularly valuable for the difficult task

of studying the effects of elder parent health. At the same time, survey data on health status

are not always straightforward to use in econometric estimation. Health is multi-dimensional

and measures of health in socioeconomic surveys each isolate only a few dimensions of health

status. Moreover, health measures are often reported with considerable error, and worse, the

respondent’s socioeconomic status or beliefs may be correlated with use of health facilities or

access to information about health, and thus lead to considerable bias in reporting of health

outcomes. Below, we first briefly review the measures of health status from the CHNS that

we use in our analysis, and discuss particular concerns with each measure that must be dealt

with in order to credibly identify the impact of elderly health on migration decisions.20

Self-Reported Health Status (SRHS) is viewed by some to be the best composite indi-

cator of health because SRHS performs well as a predictor of subsequent mortality.21 On the

other hand, SRHS is subject to several important sources of bias that may be systematically

related to labor supply, to household socioeconomic status and to family decisions about ac-

tivities such as participation in migrant employment. Bias may arise because “good” health

may not mean the same thing to all people. Perceptions of one’s health, or of a household

member’s health, may be related to values, beliefs and information, all of which may be

related to socioeconomic characteristics or concurrent or prior use of health care facilities.22

19Our results are robust to other definitions of rural and to following the CHNS definition of rural. We
believe that using a definition in 1991 is important, however, because this limits the scope for systematic
attrition bias as households in some regions experience a change in legal classification.
20A more detailed discussion of these measures in the developing country context can be found in Strauss

and Thomas (1998). In Appendix Table A.2 we provide summary statistics of important CHNS variables
used in our analyses.
21Benjamin et al (2003) demonstrate that self-reported health status does a good job of predicting subse-

quent mortality in the CHNS data used in this paper.
22Research from the RAND Health Insurance Experiment suggests that while health may improve with
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Further, justification bias may arise if an individual’s decision about participation in the la-

bor market is related to feelings about own health or the health of an elderly parent. Finally,

measurement error may arise because SRHS is typically measured on a discrete scale and

only imperfectly captures fine gradations in health status. Using a unique data source that

allows them to decompose errors in SRHS, Baker, Stabile and Deri (2004) found that ran-

dom measurement error accounted for as much as 80 percent of the error in the self-reported

health measures in the Canadian survey used in their analysis.

The CHNS question on SRHS asks respondents to rate their health relative to other

people their age, and then responses are coded on a scale of one (excellent) to four (poor).

When we make use of this variable below, we transform the SRHS of all elderly into a discrete

indicator of poor health, H34, which equals one when one or more elderly residents have fair

(three) or poor (four) health.23 Keeping Baker et al’s findings in mind, we are concerned

with error in the measure of the presence of an elder in poor health.

BodyMass Index (BMI) is the ratio of weight (in kilograms) to height (in meters) squared

and provides an anthropometric measure of physical health. Extremely low and high BMI

are each associated with higher adult mortality. High levels of SRHS are associated with poor

health in the CHNS, and we see a familiar U−shaped curve in which low BMI is associated

with lower health status, and health status appears to worsen, albeit slowly, as BMI increases

beyond 30.24 Since BMI has an important relationship to SRHS and to labor supply decisions

when very high or very low, we follow Benjamin et al (2003) and use it to construct two

discrete measures: High BMI and Low BMI, which equal one when an individual’s BMI is

in the highest or lowest 20 percent of the annual BMI distribution, respectively.25

use of health facilities, self-reported health status may actually decline as those expanding utilization of
health care facilities receive more accurate information about actual health status (Newhouse et al, 1993).
23One solution to the pitfalls of using SRHS would be to construct indices from activities of daily living

(ADLs) and information on physical functioning. Unfortunately this information was not available until the
1993 survey year.
24Costa (1996) shows a plot of the relationship between BMI and self-reported health in her historical

study of older male labor force participation. Figure S.5 in the supplementary appendix shows the same
relationship as that produced by Costa between self-reported health status of the elderly and the BMI of
elderly in the CHNS.
25Our analytical results are robust to constructing High BMI and Low BMI using fixed cut-offs and defining

Low BMI as less than 18.5 (underweight) and High BMI as greater than 25 (overweight).
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Empirical Approaches Using the CHNS

In order to achieve robust and consistent estimates of the effect of elder health on migration

behavior in equation (2) above, we must control for omitted variable bias and measurement

error bias. In order to be comparable with the RCRE-based analyses, we would like to

use a single composite measure of elderly health. For this reason, presence of an elderly

resident with poor health (H34 = 1) has distinct advantages, but a serious disadvantage

remains in that it will be related to socioeconomic status, culture and preferences that will

be unobserved, but are likely to be correlated with family-specific benchmarks for judging

health status. Under the assumption that unobservables are not changing much between

two time periods, our preferred model uses first-differences to sweep out these effects.26 The

dependent variable, MIGit, is equal to one if an individual migrated out of the household

between periods t − 1 and t, zero if no migration occurred and negative one if a family

member moved back to the household.27 The first-differenced specification is:

∆MIGit = α1∆HE
it−1 + α2∆Hi

it−1 + α3∆LowBMI iit−1 + α4∆HighBMI iit−1 (4)

+∆Z0it−1β1 +∆X0
it−1β2 +Yp×t + υit

where ∆HE
it−1 is the change in the incidence of an elderly household member reporting

fair or poor health (H34). Three measures of own health status, ∆Hi
it−1, ∆LowBMI iit−1,

26This strong assumption is made here, as elsewhere in the literature (Benjamin et al 2003) under the belief
that the stagnation in provision of health care in China’s rural areas over this period makes it unlikely that
information about what constitutes good health status is changing in a way that is systematically related to
migration behavior.
27If an individual who was in a previous round of the CHNS is not in the current round of the survey,

a question is asked regarding the location of this individual. We consider any individual who has left the
home county between period t and t − 1 to be a migrant. We are unable to differentiate migration for
work from migration for marriage or college enrollment. We assume that most attrition through marriage
may involve leaving home villages, but seldom lead to migration out of home counties. Further, few rural
residents actually attend college (high schools are located within home counties). Nonetheless, it is important
to consider the nature of the bias that we may observe if these assumptions are incorrect. If parent health
status does not affect the adult child’s marriage or college enrollment decisions, then inclusion of migrants
leaving for marriage or school would lead to an underestimate of the impact of parent health on work-related
migration. If parent health status also affects marriage or college enrollment decisions, however, then the
sign of the bias cannot determined. A child may get married sooner so that an infirm elder will know that
his or her child has set up a family, or alternatively, marriage may be delayed to facilitate provision of care.
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∆HighBMI iit−1, are included directly to control for the possibility that changes in own health

status are correlated with changes in elder health status.28 Change in household and indi-

vidual characteristics, ∆Zit−1 and ∆Xit−1 control for factors affecting household preferences,

and Yp×t are province-year dummy variables that control for provincial level growth trends

and time-varying macroeconomic shocks. Unobserved village and household fixed effects are

eliminated through first-differencing.

While first-differencing solves problems created by omitted variable bias, random mea-

surement error bias in the differenced ∆HE
it−1 will lead to attenuation of α1. We use the

change in lag shares of the elderly with high and low BMI as instruments for ∆HE
it−1 to

correct for classical measurement error bias. It is important to emphasize that one may still

be concerned that some other unobserved factors may be driving both the lagged change in

parent health and the migration decision. If such an unobserved factor is present, then the

coefficient α1 may yet suffer from endogeneity bias. While we do not have valid instruments

to control for such endogeneity, we perform an over-identification test to determine whether

our preferred instrumental variables estimate suffers from obvious endogeneity bias.29

RESULTS

Estimates Using the RCRE Supplemental and Household Surveys

To assess the extent and direction of bias that may be introduced when using observed

information on household members alone, we first estimate model (3) excluding information

on parents and siblings not living in households. Results for this specification are shown for

men in columns (1) and (2) of Table 1 and in columns (5) and (6) for women. We observe

negative coefficients of -0.048, -0.076 and -0.071 on indicators of parent death in years t,

t + 1 and year t + 2, respectively, suggesting that when information on parents outside

the household is excluded we observe a negative relationship between parent health and

28If this were the case, then elder health status may be picking up the effect of own health status on the
migration decision.
29Readers who are unfamiliar with the use of instrumental variables to correct for problems associated with

random measurement error are encouraged to consult Chapter 15 of Wooldridge (2006) for an accessible and
intuitive exposition. An over-identification test assesses whether residuals from the second stage regression
are systematically related to instruments used in the first stage model. If such a systematic relationship
exists, we would be more concerned about endogeneity bias.
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probability that male adult children will be employed as migrants.30 We observe a negative

coefficient on number of parents alive (and living in the household) and positive coefficients

on number of siblings (also living in the household). Parents living in the household may

be associated with care or other forms of economic assistance provided by adult children

that dominate potential elder role in child care. The positive coefficient on siblings in the

household may reflect an endogenous decision to maintain a larger household capable of

diversifying across a range of activities, one of which may include participation in the migrant

labor market.

Models with interaction of siblings and elder parent health variables in columns (2) and

(6) do not yield statistically significant coefficients. Coefficients on parent health (subsequent

mortality variables) do not differ significantly from those in the model without interactions,

while coefficients on interactions with siblings do not suggest that siblings provide care

sufficient to allow for migration. Finally, we observe no significant effects of parent health

on the migration behavior of women.

Inclusion of information on siblings and parents regardless of residence in the household

suggests that observing only household residents may indeed introduce significant bias. We

show results from our preferred models that include extended family information for men

in columns (3) and (4) of Table 1, and in columns (7) and (8) for women. The full model

for men, shown in column (4), suggests a stronger negative impact of parent illness on the

migration behavior of men than when information on non-resident parents and siblings is

excluded. Excluding both the existence of parents and information on parent health status

leads to underestimation of the effects of elder illness on migration decisions of individuals

with few siblings. We find a significant 15 to 16 percent decrease in the probability of

migrating when a parent is ill and the adult child has no siblings. The significant parent

health-sibling interaction terms suggest that existence of siblings available to provide care

will reduce the negative effects of elder parent illness on the ability to migrate by 2.7 to 3.1

percent per sibling. These results indicate that the effects of parent health on migration

behavior will be under-appreciated if we fail to consider the existence of sick parents not

30Note that only the coefficient on parent death in year t+ 1 is significant at the 5th percentile.
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residing in the household, and further, are consistent with adult children whose labor supply

decisions are responsive to parent illness regardless of whether or not parents reside in the

household.

It is also interesting to note that the effect of siblings on migration switches from positive

and significant to negative and significant once we consider number of siblings regardless of

membership in the household. Presence of siblings may indeed be related to an endogenous

decision to maintain a larger more diversified household.31 The negative relationship between

number of siblings and migration in family-level regressions suggests that size of the local

family network may be systematically related to local opportunities and dominate the effects

of family size on ability to participate in the migrant labor market.

Given that women are often primary care providers in rural China, it may seem surprising

to find that male migration is influenced more strongly by elder parent illness than female

migration. First, it is important to remember that women have somewhat lower migration

rates than men (as evident in Figure 2), particularly when they are over 30, and with a smaller

sample of migrants we will be less likely to observe an effect. More importantly, a woman’s

responsibility to elders will likely switch from her own parents to her spouses parents upon

marriage, and thus we may not observe a significant response to own parent illness.32 Ideally,

one should examine a daughter-in-law effect on migration, but we are unable to perform this

exercise without introducing considerable selection bias because the RCRE supplement failed

to record the year of marriage for children and siblings living outside the household as of

2004.33 When interpretting the sensitivity of male migration to elder parent illness, it is

thus important to keep in mind that migration behavior in response to parent illness may

be systematically related to multiple motives of the adult son and daughter-in-law. These

motives may include provision of instrumental care (perhaps by the daugher-in-law) or supply

31Alternatively, siblings may be more likely to reside in the household when both the individual and the
sibling are young. In this case, a sibling who is still a legal resident may be a source of information about
migrant opportunities and thus lead to a positive association between sibling presence and migration.
32However, it is notable that when we group siblings separately by gender, point estimates suggest that

existence of a sister has a much stronger effect on reducing the likelihood that an adult son will return home
to when an elder parent is ill. This suggests that women who reside in the same villages as their elderly
parents continue to serve as care providers even though they have moved into their spouse’s household (see
Table S.2 of the supplementary appendix for more detail).
33In the selected sample, we do not observe a daughter-in-law affect.
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of labor to household managed plots and other household activities.34

Estimates Using the CHNS

The first stage. In Table 2 we present results of first-stage regressions of change in the

presence of an ill elderly resident on change in share of elderly with low and high BMI,

and all other regressors in the main model. The estimated coefficients suggest a sufficiently

strong relationship between these measures of elder health status and the change in share of

elderly in poor health to function as valid instruments to correct for the effects of random

measurement error. F-statistics on these two variables are 15.11 for men and 7.47 for women

with F-probabilities below one percent. The model also controls for changes in household

structure between t−2 and t−1 and this is important because the presence of elderly members

who are ill will change mechanically if elder parents move into or out of the household.

The impact of elder health on the migration decision. In Table 3, we show the

ordinary least squares (OLS), first-differenced (FD) and first-differenced instrumental vari-

ables (FDIV) models of the impact of lagged elder health on subsequent migration behavior

of adult children. The coefficient on elderly member in fair or poor health is negative as

one might expect in both the OLS and first-differenced models. Keeping in mind that the

first-differenced models sweep out the effects of fixed unobservables, such as unobserved dif-

ferences across households in what they consider to be fair or poor health, these models

will be preferred to the OLS models. Classical (random) measurement error, however, will

introduce more serious attenuation bias in first-differenced models, thus leading to coefficient

estimates that are biased toward zero. When we instrument for presence of elderly members

in fair or poor health, in columns (3) and (6), we find that the coefficient estimates increase

in magnitude as one would expect if the FD results suffer from attenuation bias as a result

of measurement error. We find that presence of an elder in fair or poor health reduces the

probability of subsequent participation in migrant labor markets by 26 percent for men (the

coefficient estimate is -0.260).35

34We also examined whether presence of grandchildren under care of grandparents affected migration of
parents upon grandparent illness. We did not find a separate grandchild effect.
35The coefficient estimate for women carries a negative sign but is statistically insignificant in the first-
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In terms of understanding the importance of possible selection effects, reflection on the

RCRE-based results suggests that selection of an elderly person into the household in our

CHNS-based estimates is not necessarily leading us to overestimate the negative effect of

poor elder parent health on the migration behavior of younger adults. Indeed, our exercise

with models excluding and including extended family members with the RCRE data suggest

that omitted information on both elder parents and siblings not residing in the household

may lead us to underestimate the effect of parent health on migration decisions.

CONCLUSIONS

Using two different data sources and complementary estimation strategies, we find that the

ill health of elder parents reduces the probability that adult male children will participate in

the migrant labor market. Our findings have significant implications for our understanding

of how well traditional support mechanisms are functioning and the role that living arrange-

ments play in facilitating support. While it is likely that both the demographic transition

and new labor market opportunities are putting traditional family-based support mecha-

nisms under considerable strain, it appears that young rural adults continue to respond to

traditional responsibilities. Changes in living arrangements do not necessarily indicate a

decline in the willingness to care for parents, and this is evident in the stronger adult child

response to parent illness when we include information on the health status of non-resident

parents.

Our results may have important policy implications for the development of social safety

nets in rural China. In the absence of a social safety net, infirmity of the elderly may restrict

the income earning choices of adult children. To be sure, the absence of children from the

village before an illness and supply of labor to agricultural production by the elderly may

hasten the deterioration in health that leads to infirmity. Lack of pensions, lack of insurance

for health treatment and lack of accumulated assets, all of which restrict the ability of the

elderly to retire, are plausibly related to the earlier onset of a serious illness that may force

adult children to forgo income earning opportunities in urban areas. As stressed elsewhere

differenced instrumental variables models. As a robustness check we also estimated models in which Low
BMI is below a fixed value of 18.5 and High BMI is above 25. Use of these definitions did not yield qualitative
differences in the effect of parent illness on migration. Results are available from the authors upon request.
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(e.g. Benjamin et al, 2000; and Benjamin et al 2003), improved safety nets and secure

tradable property rights over land may have significant beneficial effects for elderly welfare

in China’s rural areas, but these benefits may not be restricted to the elderly alone. Results

from our analyses in this paper suggest that labor supply decisions of adult children may also

be influenced by factors affecting the health status and longevity of China’s elderly. Further

research is warranted to determine whether introduction of safety nets or the appearance of

land rental markets might facilitate reduced labor supply of the elderly and lower incidence

of illness.

REFERENCES

Anderson, Kathryn H. and Richard V. Burkhauser. 1985. “The Retirement-Health Nexus:
A New Measure of an Old Puzzle,” Journal of Human Resources v20, n3 (Summer
1985): 315-30.

Anh, Truong Si, Bui The Cuong, Daniel Goodkind, and John Knodel. 1997. "Living
Arrangements, Patrilinearity and Sources of Support among Elderly Vietnamese,"
Asia-Pacific Population Journal 12(4): 69-88.

Baker, Michael, Mark Stabile and Catherine Deri. 2004. “What Do Self-Reported, Objec-
tive, Measures of Health Measure?” Journal of Human Resources v39, n4 (Fall 2004):
1067-93.

Benjamin, Dwayne, Loren Brandt and Jia-Zheung Fan. 2003. "Health and Labor Supply
of the Elderly in Rural China," manuscript, Department of Economics, University of
Toronto

Benjamin, Dwayne, Loren Brandt and John Giles. 2005. "The Evolution of Income In-
equality in Rural China," Economic Development and Cultural Change 53(4): 769-824.

Benjamin, Dwayne, Loren Brandt and Scott Rozelle. 2000. "Aging, Well-Being and Social
Security in Rural North China," Population and Development Review, Vol 26: 89-116.

Bian, Fuqin, John R. Logan and Yanjie Bian. 1998. "Intergenerational Relations in Urban
China: Proximity, Contact and Help to Parents," Demography, 35(1): 115-124.

Bound, John, Michael Schoenbaum, Todd R. Stinebrickner, and Timothy Waldmann. 1999.
“The Dynamic Effects of Health on the Labor Force Transitions of Older Workers,”
Labour Economics, 6(2), pp. 17-27

Cai, Fang, John Giles and Xin Meng. 2006. “HowWell Do Children Insure Parents Against
Low Retirement Income? An Analysis Using Survey Data from Urban China,” Journal
of Public Economics (in press).

21



Cai, Fang, Albert Park and Yaohui Zhao. 2006. “The Chinese Labor Market,” chapter
prepared for China’s Economic Transition: Origins, Mechanisms and Consequences
(Loren Brandt and Thomas Rawski, editors.), mimeograph, University of Michigan.

Cameron, Lisa and Deborah Cobb-Clark. 2001. "Old-Age Labour Supply in the Developing
World," Applied Economics Letters v9, n10 (August 2002): 649-52.

Costa, Dora L. 1996. “Health and the Labor Force Participation of Older Men, 1900-1991,”
Journal of Economic History, 56(1): 62-89.

Davis-Friedman, Deborah. 1991. Long lives: Chinese elderly and the communist revolution.
Stanford: Stanford University Press.

Fang, Yuan, Chuanbin Wang and Yuhua Song. 1992. “Support for the Elderly in China,”
in Family Support for the Elderly: The International Experience, Hal L. Kendig, Akiko
Hashimoto, and Larry C. Copport (eds.). New York: Oxford University Press, pp.
250-259.

Hurd, Michael and Michael Boskin. 1984. “The Effect of Social Security on Retirement in
the Early 1970s,” Quarterly Journal of Economics, 99(4): 767-90.

Knodel, John and Napaporn Chayovan. 1997. "Family Support and Living Arrangements
of Thai elderly," Asia-Pacific Population Journal 12(4): 51-68.

Lee, Yean-Ju and Zhenyu Xiao. 1998. "Children’s Support for Elderly Parents in Urban and
Rural China: Results from a National Survey," Journal of Cross-Cultural Gerontology
13: 39-62.

Liang, Zai and Zhongdong Ma. 2004. "China’s Floating Population: New Evidence from
the 2000 Census," Population and Development Review 30(3): 467-488.

Lin, Jiang. 1994. "Parity and Security: A Simulation Study of Old-Age Support in Rural
China," Population and Development Review 20: 423-48.

Newhouse, Joseph and the Insurance Experiment Group. 1993. Free for All? Lessons from
the RAND Health Insurance Experiment. Cambridge: Harvard University Press.

Pang, Lihua, Alan de Brauw, and Scott Rozelle. 2004. "Working Until You Drop: The
Elderly of Rural China," China Journal 52, July 2004, 73-96.

Parsons, Donald O. 1980. “The Decline in Male Labor Force Participation," Journal of
Political Economy, 88:1, pp. 117-34.

Selden, Mark. 1993. “Family Strategies and Structures in Rural North China,” in Chinese
Families in the Post-Mao Era, eds. Deborah Davis and Stevan Harrell. Berkeley:
University of California Press, pp. 139-164.

22



Strauss, John and Duncan Thomas. 1998. “Health, Nutrition and Economic Development,”
Journal of Economic Literature, 36(June 1998): 766-817.

Wooldridge, Jeffrey M. (2002). Econometric Analysis of Cross Section and Panel
Data. MIT Press, Cambridge, 2002.

Wooldridge, Jeffrey (2006). Introductory Econometrics: A Modern Approach (3rd edition),
Thomson South-Western, 2006.

World Bank. 1994. Averting the Old Age Crisis. New York: Oxford University Press for
the World Bank.

Zimmer, Zachary and Sovan Kiry Kim. 2002. "Living Arrangements and Socio-Demographic
Conditions of Older Adults in Cambodia," Population Council Working Paper, No.
157.

Zimmer, Zachary and Julia Kwong. 2003. "Family Size and Support of Older Adults
in Urban and Rural China: Current Effects and Future Implications," Demography,
Volume 40(1): 23-44.

23




